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Traumatology – Upper Extremity 19
19.1
High rate of maintenance of self-independency and low complication rate with a new treatment algo-
rithm for proximal humeral fractures in the elderly
A. Steinitz1, L. Audigé2, S. Feissli1, A. Müller1, N. Suhm1, M. Jakob1, D. Rikli1 (1Basel, 2Zurich)

Objective: Treatment of proximal humeral fractures in the elderly remains controversial. Operative 
therapy with locking plates has gained popularity in recent years but high complication and revision 
rates are reported. Due to similar high numbers of complications at our institution with a large percent-
age of geriatric patients, we have changed our treatment algorithm in 2013. Conservative treatment 
is prefered for all two-part-fractures, with the exception of shear and varus-posterior types which are 
generally treated with a nail. Three-and four-part-fractures with no dissociation of the tubercula from 
the humeral head are considered to have similar bio-mechanical properties as two-part-fractures and 
are also treated conservatively as described above. Three- and four-part-fractures with dissociated tu-
bercula and fracture dislocations are treated with primary reverse arthroplasty. Locking plates are not 
used. Aim of this prospective study is to assess this treatment algorithm and compare the results with 
an existing retrospective case series.
Methods: 83 consecutive patients > 65 years with proximal humrus fractures treated according to 
this new algorithm at our institution were followed prospectively. Primary outcome was any loss of 
points in Suhm’s 4-point self-independency score (1 at home, independent; 2 at home with help ; 3 
institutional with a degree of independency ; 4 dependent). Secondary outcomes were complications 
and functional outcome (Constant score, SPADI, SSV).
Results: 77 patients had a final follow up at 12 months. 87% were female. 77% of the patients were 
treated conservatively and 23% had surgical treatment (15% reverse arthroplasty, 8% proximal hu-
merus nail). 10% had a complication. 15% had a drop of at least one point in Suhm’s independeny 
score. Mean Constant Score 72.6, mean SPADI 90.0, mean SSV 81.6.
Conclusion: The prospective patient cohort matches well with the retrospective study group where 
68% were treated operatively (predominatly PHILOS-plating) and 32% conservatively. Applying the 
new algorithm, the prospective group had more patients who were able to maintain their premorbid 
self-independency and return to their social environment. Furthermore patients had an overall better 
functional outcome and lower rates of complications and reoperations. Therefore we no longer use 
locking plates in the treatment of proximal humeral fractures in elderly patients.

19.2
Long-term follow-up after minimal invasive plate osteosynthesis for proximal humerus fractures
H. Frima1, C. Michelitsch1, R. B. Beks2, R. M. Houwert2, Y. P. Acklin3, C. Sommer1 (1Chur, 2Utrecht/NL, 
3Bruderholz)

Objective: Minimal invasive plate osteosynthesis (MIPO) has been described as a suitable technique 
for the treatment of proximal humerus fractures but long-term functional results have never been re-
ported. The aim of this study was to describe the long-term functional outcome and implant related 
irritation after MIPO for proximal humerus fractures.
Methods: A long-term prospective cohort analysis was performed on all patients treated for a proximal 
humerus fracture using MIPO with a Philos plate (Synthes, Switzerland) between December 2007 and 
October 2010. The primary outcome was the QuickDASH score. Secondary outcome measures were 
the Subjective Shoulder Value (SSV), implant related irritation and implant removal.
Results: Seventy-eight patients with mean age of 58 years were available for follow-up (80%) with a 
mean follow-up of 8.3 years (SD 0.8). The median QuickDASH score was 0 (interquartile range [IQR] 
0 – 4.5, range 0 – 86). The median SSV was 97 (IQR 90 – 100, range 60 – 100). Forty patients (52%) 
had implant removal of whom 27 (35%) patients due to implant related irritation. On average the im-
plant was removed after 1.2 years (SD 0.5). Bivariate analysis showed no relevant association of age, 
trauma mechanism or AO classification with the QuickDASH score and the SSV.
Conclusion: In our collective, we present excellent functional outcome in the long-term follow-up after 
MIPO for proximal humerus fracture. Nevertheless, we noticed a relatively high rate of secondary op-
erations due to implant related irritation.

19.3
Ultrasonographic visualization of the radial nerve early after osteosynthesis of humeral fractures is a 
reliable method to evaluate nerve continuity
R. Liechti, S. Mittas, S. Taha, E. Memeti, B. C. Link, R. Babst, F. J. Beeres (Lucerne)

Objective: The rate of secondary radial nerve palsy due to surgical treatment of humeral shaft fractures 
ranges between 5 to 16%. To date, there are limited non-invasive methods for the detection of patholo-
gies of the radial nerve directly after operative treatment of humeral fractures. Electrophysiological as-
sessments are of limited value until 3-5 weeks after the operation. The aim of this study was to evaluate 
the feasibility and validity of radial nerve ultrasound early after osteosynthesis of humeral fractures.
Methods: Perioperative high-resolution ultrasound (HRUS) of the radial nerve in the context of humeral 
fractures is routinely performed since 2014 at our institution. All prospectively evaluated patients with 
an HRUS of the radial nerve early after osteosynthesis of a humeral fracture were retrospectively ana-
lyzed. Nerve HRUS with a GE Logiq S8 Ultrasound System with either a 6-15 MHz or 8-18i Hockey Stick 
high resolution linear array transducer was carried out by 4 examiners with more than 3 years of expe-
rience in nerve HRUS on average 8 (2-33) days after surgery. HRUS imaging of the radial nerve and the 
posterior interosseous nerve was performed at known vulnerable locations. To capture lesions in the 
whole course, the radial nerve was scanned axially in both proximal and distal directions.

Results: Of the analyzed 14 patients 3 had primary radial nerve palsy while 4 patients sustained sec-
ondary nerve palsy. Despite the presence of osteosynthetic material (plate or intramedullary nail) or 
soft tissue hematoma the intended HRUS of the radial and posterior interosseous nerve was feasible in 
every case. In 5 out of 7 (71.4%) patients with radial nerve palsy HRUS revealed a double crush sign. 
Nerve continuity was demonstrated in every patient. In patients with radial nerve palsy, continuity was 
confirmed by functional improvement and/or physiological nerve conduction studies.
Conclusion: Postoperative HRUS of the radial nerve early after osteosynthesis of humeral fractures is 
a safe, feasible and seemingly reliable method to show both radial nerve continuity and pathology. 
This method can provide valuable information concerning type, location and probably prognosis of 
the radial nerve lesion. It could influence the decision-making regarding an eventual need for surgical 
exploration of the nerve.

 
19.4
Inverse Schulterprothesen bei proximalen Humerusfrakturen bei geriatrischen Patienten; Resultate 
nach primärer und sekundärer Versorgung
S. Abo Youssef, M. Rancan, A. Platz (Zürich)

Objective: Die Behandlung von proximalen Humerusfrakturen stellt beim älteren Patienten u.a. wegen 
vorbestehenden Läsionen der Rotatorenmanschette eine Schwierigkeit dar. Entsprechend drängt sich 
bei diesem Patientengut die inverse Frakturprothese als Behandlungsalternative auf. Wir präsentieren 
die klinischen Resultate von 25 Patienten nach Implantation einer inversen Schulterprothese bei proxi-
maler Humerusfraktur und leiten unsere Behandlungsstrategien ab.
Methods: 25 Patienten (80+/-9 Jahre) wurden mit einer inversen Schulterprothese (Mathys Affinis 
Fracture Inverse™) bei proximaler Humerusfraktur versorgt: 13x bei nicht rekonstruierbarer Fraktur; 1x 
nach initial konservativer Therapie; 11x als Revisionseingriffes nach Rekonstruktion (Durchschnittsin-
tervall bei 7 Patienten: 8.2 Wochen; 4 Patienten: 73 Wochen). Das klinische Resultat wurde bei diesen 
geriatrischen Patienten rein deskriptiv erfasst (subjektive Schmerzen, Rückkehr in die vormalige sozi-
ale Umgebung, Selbständigkeit im Alltag). 
Results: Die mittlere Nachkontrolldauer der Patienten in dieser Studie betrug 8.1 Monate. Es zeigte 
sich ein deutlicher Unterschied sowohl bezüglich Komplikationen als auch klinischem Resultat zwis-
chen Patienten nach primärer Prothesenversorgung (Gruppe A; n=14) und Patienten mit sekundärem 
Wechsel auf eine Prothese nach initialer Rekonstruktion (Gruppe B; n=11). Nach primärer Prothese 
zeigte sich ein Komplikationsrate von 7% (1x postop. Hämatom). Alle Patienten erreichten ihre vor-
malige Selbständigkeit nach 3 Monaten. Nach Revisionseingriff, insbesondere nach kurzem Intervall, 
zeigte sich eine Komplikationsrate von 33% (Protheseninfekt, Hämatom, Prothesenlockerung, schmer-
zhafte Bewegungs-einschränkung). 4/11 Patienten erreichten in der letzten Kontrolle ihr vormaliges 
Aktivitätsniveau nicht mehr.
Conclusion: Die inverse Schulterprothese erweist sich als gute Behandlungsmöglichkeit von proxi-
malen Humerusfrakturen bei geriatrischen Patienten. Insbesondere nach primärer Implantation 
zeigten sich in dieser Studie wenige Komplikationen und die Patienten erreichten rasch ihre vormalige 
Mobilität und Selbständigkeit im Alltag. Aufgrund des deutlich schlechteren Outcomes in der Revisions-
situation schliessen wir, dass die Indikation zur primären Versorgung mittels inverser Schulterprothese 
bei diesen Patienten gerade und insbesondere bei zweifelhafter Rekonstruktionsmöglichkeit grosszü-
gig gestellt werden sollte.

 
19.5
Displaced medial clavicle fractures; operative treatment with locking compression plate fixation
H. Frima1, R.M. Houwert2, C. Sommer1 (1Chur, 2Utrecht/NL)

Objective: Medial clavicle fractures are rare injuries and historically treated non-operatively. Displaced 
medial clavicle fractures, however, have a higher incidence of delayed- or non-union compared to non- 
displaced medial clavicle fractures and might benefit from operative treatment. We describe below 
a new technique for treating intra-articular fractures or extra-articular fractures with a small medial 
fragment by using special locking plates and present the results of our operatively treated patients.
Methods: First we describe our technique for treating these fractures with the radial (VA)-LCP™ Distal 
Humerus Plate (DePuy Synthes, Switzerland)(Figure 1 and 2). Second, a retrospective cohort study 
was performed. All patients operated on for a displaced medial clavicle fracture between 2010 and 
2017 were included. Primary outcome was the QuickDASH score and the Subjective Shoulder Value 
(SSV). Secondary outcomes were operative complications including mal- or non-union and implant 
removal.
Results: All 15 patients were available for follow-up. Fourteen patients were included in our analysis. 
One patient was excluded due to severe concomitant injuries. The mean follow up was 39 months 
(range 7-79). The mean QuickDASH score was 0,65 (range 0-4.50, SD +/- 1.38) and the mean SSV 
was 96 (range 80-100, SD +/- 6.44). One patient had an early revision operation and developed an 
infection after 1,5 years. No mal- or non-unions occurred. Seven patients had their implants removed.
Conclusion: Operative treatment of displaced medial clavicle fractures with well-fitting ‘small frag-
ment’ locking plates provides an excellent long-term functional outcome. Intra-articular fractures or 
extra-articular fractures with a small medial fragment can be treated with the radial (VA)-LCP™ Distal 
Humerus Plate.

 
19.6
Which lateral clavicle fractures can be treated by an arthroscopic assisted Endobutton procedure? 
An analysis of risk factors
E. Kuner1, R. Schöniger2, R. Babst2, F. J. P. Beeres2 (1Wolhusen, 2Lucerne)

Objective: Arthroscopic assisted treatment of lateral clavicle fractures with CC stabilization gain popu-
larity over the last years. Several studies show favorable results with this technique. But there is little 
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evidence which types of lateral clavicular fractures are suitable for arthroscopic assisted treatment 
with an endobutton device. The primary aim of this study was to evaluate the clinical und radiological 
outcome of an arthroscopic assisted treatment of acute lateral clavicle fractures with a endobutton 
device and to specify which fracture type is best addressed with this method. The secondary outcome 
was to evaluate potential risk factors for complications.
Methods: Retrospective single center review of 20 unstable lateral clavicle fractures treated with an 
arthroscopic assisted CC-stabilization technique between September 2012 and August 2016. Data 
pertaining to demographics and postoperative complications were collected. Fractures were classified 
according to the Neer-Classification and time to radiological union and secondary loss of reposition 
were analyzed. The functional outcome was evaluated with Constant- and DASH-Scores, VAS and SSV.
Results: Between September 2012 and August 2016, 217 patients with clavicle fractures were oper-
ated at our clinic. 28 of those were lateral clavicle fractures. 20 were treated with the above mentioned 
method with an average age of 45 year (male: female ratio 14:6). In those cases with a follow up at 
least twelve months (12-50) were bony healing was observed the DASH-Score was on average 2.0 (0-
9.82). The Constant-Score had an average of 81.8 (range, 68-93) points and the average difference tot 
he collateral side was 4.1 points (range, 0-15) in the same group. No infections or coracoid fractures 
have been reported. Six patients developed a nonunion of which two needed revision.
Conclusion: Our results show that arthroscopic assisted CC stabilization with an endobutton tech-
nique allows good functional results by adult patients of all ages. Very lateral unstable clavicle frac-
tures seem to be especially suitable for this surgical technique. The high number of delayed unions 
however warrants further analysis and future research should focus on this topic. Analysis of risk fac-
tors showed that early mechanical stress, a lateral clavicular fragment bigger than 3 cm and a time 
delay to surgery could be risk factors for these nonunions.

19.7
Transitional fractures of the distal radius – a rare entity
T. Rauer, H.-C. Pape, F. Allemann (Zurich)

Objective: Transitional fractures are articular fractures in adolescents where partial closure of the 
epiphyseal growth plate has occurred. These fractures are most commonly reported in the distal tibia. 
With respect to the distal radius, only a few case reports describing transitional fractures exist. Further-
more, relatively little is known about the epiphyseal closure of the distal radius.
Methods: We present two cases of three transitional fractures at the distal radius.
Patient I, a 16-year-old male, fell while skateboarding and suffered a volarly displaced distal forearm 
fracture comprised of both a two-plane fracture of the distal radius and the distal ulna. Patient II, an 
18-year-old male, suffered a volarly displaced two-plane fracture of both distal radii after a motorcy-
cle accident. In both patients, the three two-plane fractures of the distal radius were treated by open 
reduction and internal fixation with 2.4mm Variable Angle LCP Two-Column Volar Distal Radius Plates 
(DePuy Synthes). The two-plane fracture of the distal ulna in patient I was treated by open reduction 
and internal fixation with a 2.0mm LCP Distal Ulna Plate (Synthes).
Results: All fractures showed clinical and radiological union three months postoperatively. At that time, 
Quick DASH scores in both patients were less than 20 points, equivalent to an excellent result.
Conclusion: The maturation of the epiphyseal growth plate can be divided into three stages: the actual 
growth stage, the resting stage and the closure phase. The mineralization of the epiphyseal growth 
plate of the distal radius begins centroradially, ends with a small limbus dorsoradially, and occurs 
within less than a year. The longitudinal growth of the distal radius has concluded by the time the 
closure phase begins. Therefore, the treatment goal for unstable fractures, as with articular fractures, is 
anatomic reduction and stabilization followed by early functional aftercare.

 
19.8
The same procedure as every time?
V. Zemke, A. Vogl, C. von der Lippe (Uznach)

Objective: The supracondylar humeral fracture constitutes the most common fracture in the area of 
the elbow in children aged 5-8 years with an incidence up to 6% of all fractures. Classic trauma is a 
fall onto the outstrechted hand, while the elbow is in a position of (hyper-) extension (>95%) or flexion 
(<5%). There are several different clinical classification systems like the pediatrics AO-classification, 
Gartland, Baumann, v. Laer, etc.. The conservative or surgical management is based upon the grade of 
dislocation and additional injuries like e.g. nerval lesions.
Methods: Two young male patients, 4 (1) and 7 (2) years old who presented theirselves with a supra-
condylar humeral fracture. One (1) with a fracture type 13-M 3.1 IV, the other (2) with a type 13-M 3.1 
III corresponding to pediatric AO-classification. For both patients a closed reduction with K-wire fixation 
as an osteosynthesis has been planned. Intraoperative an anatomically reduction wasn’t possible. So 
we decided to switch the closed reduction technique to an osteosynthesis with fixateur externe and 
an additional K-wire insertion, like described by T. Slongo 2014. Two Schanz screws, one in the distal 
fragment and one in the humeral shaft were inserted from the radial side and used as joysticks to move 
the fragments and to achieve an anatomical reduction in all three planes. Then an “anti-rotation” K-wire 
was inserted from radial-distal and also fixed on the Carbon-connecting rod. The intraoperative x-ray 
showed an anatomical reduction. Both patients were discharged on postoperative day one.
Results: Both patients were immobilized for 4 weeks by an upper arm splint. The clinical and radiologi-
cal follow-up after 4 weeks showed significant consolidation so that the removal of the osteosynthesis 
material was performed. After the removal the patients presented only a minimal limitation of move-
ment in their cubital joints. At the next clinical follow-up 3 months postoperative the patients presented 
theirselves satisfied without any physical discomfort of their cubital joints.
Conclusion: In these two cases, the fixateur externe osteosynthesis prevented the patients from an 
open reduction which is associated with a higher risk of nerval and vessel lesions. In complex fracture 
patterns with dislocation in all three planes, the “standard” operation procedure may fail, thus it is es-
sential to have a backup plan.
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19.9
Pain and strength at six-year follow-up of base of finger metacarpal fractures treated by closed reduc-
tion and percutaneous Kirschner wire fixation
S. Kamphuis1, L. Kecker1, B. Stämpfli1, J. Sproedt1, A. R. Jandali1, D. Schaefer2 (1Winterthur, 2Basel)

Objective: Finger metacarpal base fracture(s) (-dislocations) are a relatively rare injury, which con-
cerns mostly young males with a physically demanding work load. When treated inadequately, it 
will cause long-term disability. The aim of this study was to assess long term follow up of operatively 
treated patients, regarding residual pain complaints and strength.
Methods: We invited all patients who sustained an operatively treated base of finger metacarpal frac-
ture back in our outpatient clinic with a minimal follow up of two years. After a retrospective patient file 
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investigation, we completed a subjective outcome history and a quick DASH questionnaire. We also 
performed a physical examination with range of motion assessment and measured grip- and pinch 
strength.
Results: Thirty base of finger metacarpal fractures in 23 patients were included, 20 males and 3 
females. 18 patients injured their dominant hand. All patients were treated by closed reduction and 
percutaneous Kirschner wire fixation followed by brace or cast immobilization. Mean follow up was 
5.7 +/- 2.3 years, the mean age was 34.8 +/- 16.3 years. There were 22 fifth metacarpal, 5 fourth 
metacarpal, 2 third metacarpal and one second metacarpal injuries. Five patients suffered a combina-
tion of at least two injured metacarpals. Subjectively, the median number and interquartile range of 
regained strength is 10 (9-10) out of a maximum of 10. The median quick DASH score was 0.0 (0.0-
2.3). Range of motion in the wrist, MCP, PIP and DIP joints did not differ significantly between injured 
and non-injured extremities. All patients could reach full fist formation. Grip- and pinch strength showed 
no significant difference between affected and non-affected hands. After further analysis, the results 
showed significantly better results at follow up when the dominant extremity was injured (42.4 vs. 30.9 
kg, p= 0.029). Pinch strength did not differ significantly.
Conclusion: In our patient population, long term follow-up shows satisfying results. Long term, injuries 
of the dominant hand show a significantly better grip strength, which we attribute to the more intensive 
and continuous use of the dominant hand. Although our study is of a descriptive nature, it is relevant 
because of the high impact the functional results may have on the ability to work and the quality of life 
of young male patients and supports the chosen operative method.

 
19.10
Local resection of Nora’s lesion in different bones of the hand in 4 patients
M. Scholtes, A. Rodríguez, J. Ganser (Münsterlingen)

Objective: Bizarre parosteal osteochondromatous proliferation (BPOP, Nora’s lesion) is a rare yet in-
creasingly recognized benign bone tumor mainly of the hands and feet, although there have been 
reports on numerous other locations. Various conditions were discussed as contributing factors of 
formation including posttraumatic and genetic ones. Radiologic examination shows an irregularly 
shaped mass of bone adjacent to usually intact cortical bone. MRI typically shows no communication 
between the tumor and the medullary canal. Histologic examination reveals bone and cartilage tissue 
with bizarre appearing chondrocytes and hypercellularity with a cartilage cap and adjacent zone of 
enchondral ossification (blue bone). Surgical excision is the treatment of choice while recurrence rates 
are described up to over 50%.
Methods: A retrospective analysis was performed and four patients were included, who were operated 
on by or in the presence of the same level IV (highly experienced) hand surgeon with local resection of 
BPOP. Patient demographics, medical history, history of trauma and postoperative complications as 
well as clinical signs of recurrence were noted. Operative technique was total resection of the tumor 
with the underlying periosteum in regional or general anesthesia. Specimens underwent histological 
examination for confirmation of the diagnosis. Follow-up was performed by outpatient clinical exami-
nation. The latest follow-up was by telephone interview.
Results: Four patients (1 male, 3 female) with BPOP in different bones of the hand were treated by 
excision; one in a thumb distal phalanx, one in an index finger proximal phalanx, one in a third metacar-
pal and one in a long finger middle phalanx. One patient reported on antecedent trauma. No relevant 
medical history was discovered. The patient with resection of BPOP in the third metacarpal developed 
signs of CRPS that resolved after 3 months. Follow-up was 9 years, 6 years, 6 months and 2 weeks 
respectively without clinical signs of recurrence reported.
Conclusion: Fewer than 200 cases of BPOP have been described in the literature since the original 
publication in 1983. According to current publications and our own findings, first line therapy for BPOP 
should be surgical resection, preferably with the underlying periosteum. In our small study cohort there 
was no clinical sign of recurrence after up to 9 years.
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21.1
Perioperative major adverse cardiac events in urgent femoral artery repair after coronary stenting
E. Mujagic, J. Zeindler, M. Coslovsky, Ch. Müller, R. Jeger, Ch. Kaiser, P. Stierli, L. Gürke, Th. Wolff (Basel)

Objective: Non-cardiac surgery early after coronary stenting has been associated with a high rate of 
stent thrombosis and catastrophic outcome. The aim of this study was to quantify the risk of major 
adverse cardiac events (MACE) after urgent femoral artery repair for puncture site complications after 
coronary stenting and to identify risk factors for MACE.
Methods: This is a retrospective observational study on consecutive patients who required urgent sur-
gery for bleeding or leg ischemia early after coronary stenting between 2005 and 2015 in a tertiary 
referral centre in Switzerland.
Results: Seventy (0.5%) of 12’960 patients who underwent coronary stenting required surgery. Eight 
patients (11.4%, 95%CI 5.4-21.8) experienced 17 MACE within 30 days after surgery, including 5 
deaths (7.1%, 95%CI 2.7-16.6). Significant predictors for MACE were cardiogenic shock on admission 
(HR 6.9, 95%CI 1.8-29.6), higher GRACE scores on admission (HR 1.3, 95%CI 1.1-1.5), limb ischemia 
as an indication for surgery compared to bleeding (HR 10.5, 95%CI 2.7-40.7) and longer duration of 
surgery (HR 2.6, 95%CI 1.2-5.5).
Conclusion: Femoral artery repair under double antiplatelet therapy for access site complications very 
early after coronary stenting is associated with only a modest MACE rate, and therefore a much better 
outcome than previously reported.
 
21.2
Reality check: primary vascular access creation today
T. Jann, M. K. Widmer, T. R. Wyss, B. Gahl, R. Kalicki, D. E. Uehlinger (Bern)

Objective: In Switzerland, there is no prospective register for patients having primary vascular access 
(VA) surgery for renal replacement therapy. As a result the outcome following VA creation in 4500 
patients is unknown. The aim of the study was to assess the quality of vascular access creation and 
to compare it with the current literature and the guidelines, in order to define strategies to improve 
clinical outcomes.
Methods: Retrospective single-centre study in a tertiary referral centre. All consecutive patients over 
18 years of age undergoing primary VA creation between January 2013 and December 2014 were 
included. Follow-up data for at least 12 months were collected using hospital records and by contact-
ing external nephrologists for information.
Results: During the period, 365 patients had a surgical intervention for renal replacement therapy. A pri-
mary VA was created in 74 patients (20%), which were further analysed in our study: 63 (85%) had an 
arteriovenous fistula (AVF) and 11 (15%) an arteriovenous graft (AVG). The intervention-free survival 
(primary patency) of the primary VA at one year was 46% (95% CI 33-58) for AVF and 30% (95% CI 
7-58) for AVG with a secondary patency at one year of 75% (95% CI 63 - 84) for AVF and 50% (95% 
CI 18-75) for AVG. Twenty-seven patients (36%) with primary VA underwent central venous catheter 
(CVC) placement (tunnelled and non-tunnelled) before the creation of the Access. Thirty-seven (50%) 
patients had their first dialysis through a CVC. 31 patients (42%) never received a CVC.
Conclusion: The primary patency of VA was unexpectedly low, and the number of CVC requests un-
expectedly high. In light of this we consider it to be essential that centres which create VA register 
their activities and compare their outcomes with the upcoming medical societies’ guidelines to check 
and improve their clinical management. To facilitate this there is an initiative starting 2018 which en-
courages all Swiss vascular surgeons to provide data on VA interventions, including outcomes at 12 
months follow-up, in the national online registry “SwissVasc 2.0”.

Interventions for 
Dialysis Access 

[365]

Primary VA
[74]

AVG
[11]

Loop Forearm  
[7]

Upper Arm
[4]

Forearm
[42]

Tabatière
[6]

RCAVF 
FA (Cimino)

[31]

UCAVF FA
[5]

BCAVF UA
[10]

BBAVF UA
[2]

RCAVF UA
[1]

UCAVF UA
[8]

Upper Arm
[21]

AVF
[63]

Secondary VA
[24]

Revision
[163]

CAPD
[26]

Intervention only 
for catheter 1

[78]
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21.3
Quality of life and post-thrombotic syndrome after surgical thrombectomy of acute iliofemoral deep 
vein thrombosis
J. Duwe, M. Heidemann, E. Grabner, R. Seelos, S. Ockert (Lucerne)

Objective: Patients with post-thrombotic syndrome (PTS) after deep vein thrombosis (DVT) show 
poorer quality of life (QoL) and more symptoms than patients without PTS. Catheter-directed or phar-
maco-mechanical thrombolysis (CDT/PCDT) present the first-line recommendations for treatment of 
acute iliofemoral deep vein thrombosis (IFDVT). However, CDT and PCDT fail to significantly decrease 
the occurrence of PTS compared to anticoagulation (ATTRACT Trial). Secondary outcome for health-
related QOL after catheter-directed thrombolysis also did not differ compared to standard treatment 
(CaVenT). As an alternative treatment option, surgical thrombectomy is recommended only in cases in 
which a patient is not a candidate for CDT or PCDT. The aim of this study is to analyze long-term clinical 

outcome after surgical thrombectomy of acute IFDVT in terms of quality of life and the occurrence of 
post-thrombotic syndrome.
Methods: All patients who underwent surgical thrombectomy at our institution between April 2008 
and April 2017 were included. Only patients with iliofemoral thrombosis, and only those with the first 
onset of symptoms <10 days, were operated and analyzed. All patients underwent outpatient clinical 
investigation for PTS and duplex ultrasound to prove patency of the deep vein system. Assessment of 
QoL was performed using the VEINES-QoL/Sym questionnaire and the status of PTS was evaluated 
using the VILLALTA-scale.
Results: Within a 9-year period, 21 patients underwent surgical thrombectomy for acute IFDVT. Pri-
mary technical success was 100%. During follow-up (median 6 years), 19 patients (90.5%) presented 
patent iliofemoral veins without signs of re-thrombosis, two patients (9.5%) died of cancer without 
signs for recurrent IFDVT. 13 of 19 patients (68.4%) received analysis for QoL and PTS after surgical 
thrombectomy for IFDVT during FU. In our series, VEINES-QoL was median 48.0 (range 37–51) and 
VEINES-Sym 45.0 (range 41–47). The VILLALTA score was median 2 (range 0–9). No patient in our 
study developed ulcers during long-term FU.
Conclusion: For the treatment of acute IFDVT, surgical thrombectomy is not commonly given as much 
importance as interventional techniques. Nevertheless, the surgical approach is successful and dura-
ble with low rates of PTS and high QoL scores, and presents an alternative treatment option for acute 
IFDVT in selected cases.

 
21.4
Open and endovascular repair of popliteal artery aneurysms: mid-term outcomes
B. Del Tatto1, A. Lejay1, M. Roussin1, C. Delay1, M. Schaeffer1, E. Girsowicz1, V. Meteyer1, Y. Georg1,  
F. Thaveau1, J.-M. Corpataux2, N. Chakfe1 (1Strasbourg/FR, 2Lausanne)

Objective: The purpose of this study was to report mid-term outcomes of open repair (OR) or endovas-
cular repair (ER) of popliteal artery aneurysms (PAA).
Methods: This monocentric and retrospective study included all consecutive patients treated for PAA 
between 2004 and 2016. Survival, primary-, primary assisted-, secondary patency and limb salvage 
rates were assessed regarding the surgical way of treatment (OR or ER). Multivariate analysis was 
performed in order to identify risk factors for thrombosis or amputation.
Results: A total of 153 PAA were treated in 126 patients (103 limbs in OR and 50 limbs in ER). Five-
year survival was 97.7% for OR and 88.7% for ER (p=NS). Five-year primary patency was 77.8% and 
29.5% for OR and ER respectively (p=0.002), primary assisted patency 85.0% and 49.7% respectively 
(p=NS) and secondary patency 92.8% and 79.6% respectively (p=0.048). Five-year limb salvage was 
89.5% for OR and 87.9% for ER (p=NS). Factor V Leiden appeared as risk factor for thrombosis (OR 
11.91, IC 95% [1.11-383]) and acute limb ischemia as risk factor for amputation (OR 20.75, CI 95% 
[1.83-235]).
Conclusion: OR seems to provide better results in terms of patency. The high amputation risk in the 
setting of acute limb ischemia highlights the need to depict asymptomatic PAA before they become 
symptomatic and require emergency surgery.

 
21.5
Popliteal vessel trauma: surgical approaches and the vessel-first strategy
P. G. Fairhurst, T. R. Wyss, S. Weiss, D. Becker, J. Schmidli, V. Makaloski (Bern)

Objective: In this study, we analyse long-term outcomes following treatment of traumatic popliteal vas-
cular injuries using a vessel-first approach in cases of combined vascular and orthopedic injuries and 
discuss the relative merits of the medial and posterior approaches.
Methods: Data including patient demographics, mechanism and type of injury, severity of limb is-
chemia, Injury Severity Score (ISS), limb ischaemia time, time to revascularisation from admission, 
treatment strategy, type of vascular reconstruction, limb salvage and mortality were retrospectively col-
lected in patients treated for traumatic popliteal vessel lesions. All patients in this study were operatively 
treated using medial or posterior approaches. A ‘vessel-first’ approach (including vascular shunting) 
was used where possible.
Results: Twenty-four patients (13 male) with popliteal artery injury with a median age of 45 years 
(range 21-88) with the following concomitant injuries were identified: traumatic knee dislocation 
(n=10, 42%), proximal tibia fracture (n=5, 21%), distal femur fracture (n=4, 17%), blunt popliteal in-
jury (n=3, 12%) and penetrating trauma (n=2, 8%). Twelve (50%) patients were treated via a medial 
approach and 12 (50%) via a posterior approach. With regard to vascular injury type, there were 15 
complete transections, eight local intimal disruptions and one pseudoaneurysm, with seven having 
concomitant popliteal vein injury and five with nerve injury. 19 patients (88%) presented with limb is-
chemia Rutherford category II. The following reconstruction techniques were used: four direct sutures, 
four patch plasties, 16 venous interposition grafts/bypasses. Revascularisation was performed prior 
to fracture reduction in 22 patients (92%). There was no recorded mortality at 30 days. Two above-
knee amputations were performed within 30 days due to severe infection. During a median follow-up 
of 59 (range 12-143) months there were no deaths and no subsequent amputations. None of these 
patients reported claudication symptoms.
Conclusion: The vessel-first strategy suggests favourable outcomes independent of the surgical ap-
proach chosen to repair traumatic popliteal vessel injuries.

 
21.6
Intraoperative perfusion patterns of the sigmoid colon during elective open abdominal aortic aneu-
rysm repair
J. Zeindler, H. Hoffmann, S. D. Soysal, Ch. Nebiker, M. Kraljević, L. Gürke, E. Mujagic (Basel)

Objective: Blood supply to the sigmoid colon during open abdominal aortic aneurysm (AAA) repair is 
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at risk. Ischemia of the sigmoid colon after AAA repair is potentially devastative. No reliable measures 
to prevent it are available and the underlying mechanisms are poorly understood. The aim of this study 
is to describe intraoperative perfusion patterns of the sigmoid colon during open AAA repair and their 
potential impact on postoperative outcome.
Methods: Patients undergoing elective open AAA repair between 2013 and 2016 were eligible for this 
study. Sigmoid perfusion was assessed using visible light spectroscopy (VLS). Main outcome was 
the difference in perfusion quantified by measuring tissue oxygen saturation (StO2) in the sigmoid 
serosa before versus after AAA repair. The median perfusion was measured at time points M1 (cae-
cum reference), M2 (sigmoid before clamping), M3 (sigmoid after clamping), and M4 (sigmoid after 
declamping).
Results: We included 20 patients. Median saturation at time point M3 was significantly lower than at 
time point M1 (median difference -4.5, IQR: -17.5 – 2.5, P=.04) but not at time point M2 (median dif-
ference -3%, IQR -6.5 – 5, P=.24). Perfusion rate recovered by time point M4 and was not significantly 
different from time point M1 (median difference -2, IQR -5 – 5, P=.42) or time point M2 (median differ-
ence -1, IQR -5 – 7, P=.81). One patient suffered from ischemia of the sigmoid colon and required bowel 
resection. This patient had colon perfusion patterns consistently outside the 95% confidence intervals 
of the other 19 patients.
Conclusion: The median saturation in the sigmoid colon as measured by VLS remains relatively con-
stant during open AAA repair. A significant and persisting decrease of sigmoid colon saturation after 
clamping and after declamping may indicate an increased risk of subsequent ischemia of the sigmoid 
colon and hence could assist the surgeon in deciding whether or not to replant the inferior mesenteric 
artery.

 
21.7
Indocyanine green fluoroscopy may improve the outcome after open aneurysm repair due to early 
and precise detection of bowel ischemia
G. Aellen, E. Psathas, C. Lippeck, S. Houlmann, M. Menth, B. Egger, D. Mayer (Fribourg)

Objective: The incidence of postoperative bowel ischemia/necrosis after open aneurysm repair is 7.5% 
and is related to a high morbidity and mortality. Intraoperative judgement of bowel perfusion is difficult 
and often a “wait and see – strategy” is chosen. However, various publications report the usefulness of 
Indocyanine Green Fluoroscopy (ICGF) intraoperatively during colorectal surgery in order to evaluate 
bowel perfusion. We report here the first case of the use of ICGF intraoperatively in order to evaluate 
actual bowel perfusion immediately following open abdominal aortic aneurysm (AAA) repair.
Methods: We present the case of an 81-year-old patient with a symptomatic inflammatory AAA. The 
patient was referred to vascular surgery by the orthopedic department where he was scheduled for 
lower spine surgery. However, Angio-CT incidentally showed a 12 cm infra-renal inflammatory AAA. 
Following that, conventional AAA repair was performed using a bifurcated polyester prosthesis. During 
the intervention the patient became hemodynamically unstable despite low blood loss. Because of the 
uncertainty about the bowel perfusion at the end of the vascular procedure, ICGF was carried out and 
showed an insufficient perfusion of the sigmoid colon. Thus, instead of a “wait and see” - strategy with 
a planned second look on the next morning, immediate Hartmann’s procedure with terminal colos-
tomy (descendostomy) was performed. Following that, catecholamines infusion could immediately be 
reduced and all hemodynamic parameters improved. However, postoperatively hemodynamics dete-
riorated again and 12 hours later, severe ischemia of the colostomy was apparent. At second look, ICG 
confirmed ischemia and re-resection was done accordingly. Final evaluation of the newly performed 
transversostomy by ICGF confirmed a perfect perfusion.
Results: Postoperative evolution was complicated by nosocomial pneumonia which demanded an ICU 
stay of 9 days. The patient was discharged home in good general conditions on postoperative day 23.
Conclusion: ICGF proved to be very useful in order to evaluate bowel perfusion during open AAA repair. 
Moreover, it showed clear superiority to expert clinical judgment. The use of ICGF allows early evalua-
tion of bowel perfusion may prevent treatment delay leading to a high morbidity and mortality.

 
21.8
An initial experience with the covered endovascular reconstruction of the aortic bifurcation technique 
(CERAB)
J. Longchamp1, F. Saucy2, H. Probst1 (1Morges, 2Lausanne)

Objective: The aim of the study was to evaluate the CERAB technique in patients with extensive aor-
toiliac disease.
Methods: This is a retrospective observational study conducted in two vascular units. From April 2012 
to August 2016, we selected all consecutive patients treated with the CERAB technique from two 
prospective databases. Demographic and perioperative variables were collected and analysed. The 
follow-up was based on vascular examination by duplex scan. 
Primary outcome was primary patency rate at 1 year. Secondary outcome was in hospital complica-
tion rates.
Results: We selected 13 patients. The mean age was 68 years [range 53-96] with 70% of male. The in-
dication was intermittent claudication (Fontaine stage IIb) in 80% of the patients. The vascular access 
was performed with percutaneous approach in 30% of the cases. The mean operation time was 95 
± 22 min. The technical success was 100%. The mean follow-up was 647 days. We observed no oc-
clusion or stenosis of the stentgrafts during the follow-up. We observed no occlusion or stenosis of the 
stentgrafts during the follow-up. The in hospital complication rate was 38% mainly based on vascular 
access occlusion (2/13), bleeding (2/13) and distal embolization (1/13).
Conclusion: The CERAB technique has good midterm patency rates. Nevertheless, the initial experi-
ence requires caution based on a high in hospital complication rate related mainly to vascular access.

 

21.9
Treatment and complication management of floating descending aortic thrombus – a case report
C. Kohler, S. Jungi, T. R. Wyss, J. Schmidli, R. Bühlmann (Bern)

Objective: Treatment of floating descending aortic thrombus remains controversial. This becomes 
even more complex when further thrombotic complications occur in anticoagulated patients. We re-
port a case of repeated embolic complications finally treated with open aortic surgery.
Methods: A 45 year old male patient presented with acute onset of right calf claudication due to em-
bolic occlusion of the right internal iliac artery and the crural arteries. Computed tomography angiog-
raphy (CTA) and transesophageal echocardiography confirmed a floating thrombus (21x7x7mm) in 
the descending thoracic aorta at the level of thoracic vertebral body six.
Results: Thoracic endovascular aortic repair (TEVAR) and open embolectomy of the crural arteries 
were performed. The patient was dismissed with combined oral anticoagulation/antiplatelet therapy 
for three months. CTA at the day of discharge and at 6-months follow-up showed no residual thrombus. 
Two screenings of possible coagulopathy only revealed persistent coagulation activation. Therefore, 
the patient received long-term oral anticoagulation/antiplatelet therapy. Follow-up CTA at 9 and 12 
months showed some artefacts inside the endograft. At this time possible new thrombus was not sus-
pected. At 15 months, the patient presented with acute bilateral critical limb ischemia due to an occlu-
sion of the left external iliac artery (EIA), common femoral artery (CFA) and right popliteal artery (PA). 
CTA showed a floating thrombus (10x10x10mm) inside the thoracic endograft. Open embolectomy of 
the left EIA and CFA and the right PA was performed. The patient was dismissed with combined oral 
anticoagulation/antiplatelet therapy. Three months later, CTA showed a progressive floating thoracic 
thrombus (51x16x10mm). TEVAR removal and open descending aortic replacement under left heart 
bypass was performed. Open aorto-bi-iliac embolectomy was necessary on the first postoperative 
day due to embolic subtotal occlusion of the aortic bifurcation. At five years follow-up, the patient was 
asymptomatic and regular CTA showed no re-thrombosis. Anticoagulation and antiplatelet therapy 
was continued.
Conclusion: Floating descending aortic thrombus is a dangerous source of systemic emboli. Open 
surgical repair may be required when conservative and endovascular treatment fails.

Visceral Surgery – Upper Gastrointestinal Tract 25
25.1
Radiation dose in the neoadjuvant treatment of esophageal cancer; how much is too much?
S. Mantziari, P. Allemann, M. Winiker, N. Demartines, M. Schäfer (Lausanne)

Objective: Current management guidelines of locally advanced oesophageal cancer suggest a clear 
survival benefit for neoadjuvant treatment (NAT) and surgery over surgery alone. Although chemo-
therapy regimens are being subject to major clinical studies, no robust data exists as to the optimal 
radiation dose. Aim of the present study was to assess the impact of radiation dose on short- and 
long-term postoperative outcomes.
Methods: All consecutive patients operated in our center for esophageal cancer that received neoad-
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juvant chemoradiation between 2000-2016 were assessed. Emergency surgery, definitive chemora-
diation, and radiation dose <41.5Gy or >50.4Gy were excluded from analysis. Postoperative compli-
cations and long-term survival were compared among three groups of patients: Group A (NAT with 
41.4Gy), Group B (NAT with 45Gy), and Group C (NAT with 50.4Gy). The x2 or Fisher tests were used 
for categorical variables and ANOVA for continuous variables. Survival analysis was performed with 
Kaplan-Meier method, using the log-rank test.
Results: During the study period, 137/276 (49.6%) patients received neoadjuvant chemoradiation 
and 114 fulfilled the inclusion criteria. There were n =25, 34 and 55 patients in Groups A, B and C re-
spectively, with no differences in histology, preoperative stage or surgical approach. Patients in group 
C had significantly less platin/taxol based chemotherapy (55.8%) than those in group A (68%) and 
B (79.4%) (p=0.0049). Major postoperative complications, mortality, length of stay but also specific 
complications such as anastomotic leakage, cardiac arrhythmia and pneumonia presented no signifi-
cant inter-group differences. Complete or excellent response to treatment (TRG 1-2) was significantly 
lower for group A (21.7%) than groups B (54.5%) and C (56.9%) (p=0.014), while R0 resection rates 
were similar. Median survival was 94 months for group A, 39 months for group B and 29 months for 
group C, however the difference was not statistically significant (p=0.306)
Conclusion: Radiation dose during NAT for esophageal cancer was not associated to increased post-
operative complications and mortality. Despite a higher rate of complete/excellent response to NAT 
for patients receiving 45 or 50.4Gy compared to 41 Gy, this did not translate to a significant survival 
benefit.

 
25.2
Presence of lymph node metastases is the most relevant prognostic factor in esophageal carcinomas 
after neoadjuvant treatment and transmediastinal esophagectomy
D. Kröll, L. Noser, B. Dislich, D. Candinas, Ch. Seiler, R. Langer (Bern)

Objective: Neoadjuvant treamtent (nRCT) has been successfully implemented in the therapy of locally 
advanced esophageal and gastro-esophageal carcinomas. The prognostic impact of findings ob-
tained from the resection specimens, including TNM relevant factors, may differ from those of primary 
resected, treatment naive tumors.
Methods: Clinicopathologic features from a consecutive case series of 187 carcinomas of the esopha-
gus and gastroesophageal junction were retrospectively evaluated including 139 adenocarcinomas, 
treated with nRCT and transmediastinal esophagectomy (TME). TNM staging was performed accord-
ing to the current 8th edition of the UICC TNM classification. Tumor regression grade (TRG) was deter-
mined using the Becker system, which describes the percentage of residual tumor cells in relation to 
the previous tumor site.
Results: Fifty one tumors (27.1%) showed complete regression (TRG 1a), 74 (39.4%) <10% residual 
tumor (TRG 1b), 29 (15.4%) 10-50% residual tumor (TRG 2) and 33 17.6%) >50% residual tumor (TRG 
3). There was no difference between adenocarcinomas and squamous cell carcinomas regarding 
tumor regression. There was a significant correlation between TRG and ypT category, ypN category 
and lymphovascular invasion (p<0.001). Of note, lymph node metastases were still detectable in 8/51 
cases with TRG 1a and 24/74 cases with TRG1b. TRG, ypT category, ypN category, lymphovascular 
invasion, presence of distant metastases and R-status were all associated with overall survival in uni-
variate analysis (p<0.001 each). Multivariate analysis revealed ypN category (HR=1.6; p=0.035) as 
only independent prognostic factor.
Conclusion: Current nRCT protocols achieve high rates of complete or subtotal tumor regression of the 
primary tumor in esophageal carcinomas. Presence of lymph node metastases, that can be observed 
even in these cases, is the most relevant prognostic factor.

 
25.3
Recurrence patterns and long-term results after induction chemotherapy, chemoradiotherapy, and 
curative surgery in patients with locally advanced esophageal cancer
T. Steffen1, D. Dietrich2, A. Schnider3, C. Kettelhack4, O. Huber5, W. R. Marti6, M. Furrer7, B. Gloor2,  
M. Schiesser1, S. Thierstein2, P. Brauchli2, T. Ruhstaller1 (1St.Gallen, 2Bern, 3Zurich, 4Basel, 5Geneva, 
6Aarau, 7Chur)

Objective: The long-term follow up data of 2 prospective phase II trials is reported (NCT00072033, 
NCT00445861), which investigated neoadjuvant chemoradiation followed by surgery in patients with 
esophageal carcinoma. Postoperative complications as well as prognostic factors and patterns of 
relapse during long-term observation are shown. Long-term follow-up is often missing in the complex 
setting of multimodal treatments of esophageal carcinoma; this leads to rather undifferentiated follow-
up guidelines for this tumor entity.
Methods: In the first trial, patients received induction chemotherapy followed by chemoradiation and 
surgery. In the second trial, cetuximab was added to the same neoadjuvant treatment concomitant 
with induction chemotherapy and chemoradiation.
Results: Eighty-two patients underwent surgery; the median follow-up time was 6.8 and 6.4 years, re-
spectively. Fifty-five percent were diagnosed with adenocarcinoma, 80% clinically node-positive, 68% 
received transthoracic esophagectomy, and 32% transhiatal or transmediastinal resection. Five pa-
tients died postoperatively in-hospital due to complications (6%). The median overall survival was 4.3 
years, and the median event-free survival was 2.7 years. Patients with adenocarcinoma rarely relapsed 
after a 3-year event-free survival. Whereas patients with residual tumor cells after neoadjuvant therapy 
primarily experienced relapse within the first 2 postoperative years, this in contrast to several patients 
with complete remission who also experienced late relapses 4 years after surgery.
Conclusion: After curative surgery in a multimodal setting, the histological type and the response to 
neoadjuvant therapy predicted the time frame of relapse; this knowledge may influence further follow-
up guidelines for esophageal carcinoma.
 

25.4
The influence of AB0 blood type on incidence and survival after esophagectomy for esophageal  
cancer
M. Winiker1, S. Mantziari1, J. Ruurda2, R. van Hillegersberg2, S. Kamiya3, M. Nilsson3, D. Collet4,  
N. Demartines1, M. Schäfer1, P. Allemann1 (1Lausanne, 2Utrecht/NL, 3Stockholm/SE, 4Bordeaux/FR)

Objective: AB0 blood type (BT) has been described as prognostic factor to predict incidence and 
survival of different malignancies. The topic remains controversial, and most evidence comes from 
Eastern populations with squamous cell esophageal carcinoma. The aim of the present study was to 
evaluate the role of AB0 blood type on incidence and survival of esophageal cancer in an European 
population.
Methods: Four European esophageal cancer centers joined their institutional databases. A total of 463 
patients (305 adenocarcinoma (AC), 158 squamous cell carcinoma (SCC)) who underwent oncologi-
cal esophagectomy from 2000 to 2017 were included. Cox proportional hazard regression analysis 
and Students test have been used. Mean follow-up was 29.2 months (range 1 – 184 months).
Results: BT 0 was mostly associated with AC (70%) and positive lymph nodes (76%); BT A has the 
most SCC (39%). In SCC, blood type B has the most positive lymph nodes (35%). There was no signifi-
cant correlation of tumor stage to AB0 BT. Mean disease free survival was 15.4 months for BT A, 8.9 
months for BT B, 9.4 months for BT AB, and 12.5 months for BT 0 (p = 0.882). Mean overall survival 
was 29.5 months for BT type A, 27 months for BT B, 27 months for BT AB, and 29.4 months for BT 0 
respectively (p = 0.839).
Conclusion: In Western patients, AB0 blood type is not a significant risk factor for any type of esopha-
geal cancer and its related survival.
 

25.5
Robotic assisted minimal invasive esophagectomy is safe and reduces the length of hospital stay 
compared to open transthoracic esophagectomy
K. Ukegjini1, M. Schiesser2 (1St.Gallen, 2Lucerne)

Objective: The perioperative complication rate in esophageal surgery remains considerably high. The 
robotic assisted minimal invasive esophagectomy (RAMIE) is one of the promising innovations in es-
ophageal surgery, which might improve the perioperative results. We have developed a completely 
minimal invasive robotic assisted operation technique and assessed its safety and effectiveness com-
pared to the traditional open transthoracic operation technique.
Methods: All patients undergoing surgery for esophageal cancer between 2015-2017 were included 
in the study. Patient’s characteristics, perioperative complication rate, rate of resected lymph nodes, 
length of intensive care unit and hospital stay were assessed prospectively.
Results: 36 patients undergoing open transthoracic esophagectomy (OPEN) were compared to 9 pa-
tients undergoing RAMIE. The age and Charlson Index of both groups were comparable. The mean 
number of resected lymph nodes was 23.1 in the RAMIE versus 20.3 in the OPEN group. The mean 
operative time was longer in the RAMIE group (395 vs. 294 min.). The mean length of stay in the 
intensive care unit and in the hospital was longer in the OPEN group (110 vs. 59 hours and 24 vs. 19.3 
days). The severity of complications was higher in the open group (2.44 vs. 1).
Conclusion: Minimal invasive robotic esophagectomy is feasible and safe. The operative time is longer, 
but the perioperative morbidity seems to be lower, which results in shorter length of stay in the intensive 
care unit and hospital.

 
25.6
A propensity-adjusted cost and outcome comparison of per-oral endoscopic myotomy to laparoscopic 
Heller myotomy
A. Wirsching1,2, S. J. Kaplan2, A. Ross2, R. El-Moslimany2, D. E. Low2 (1Winterthur, 2Seattle/USA)

Objective: In many centers initiating Per-Oral Endoscopic Myotomy (POEM) programs, outcome com-
parisons to laparoscopic Heller myotomy (LHM) are ongoing, but often compare unmatched patient 
populations. The aim of the present study was to compare perioperative and short-term outcomes, and 
costs between the two procedures after propensity score matching.
Methods: A prospective IRB approved database documented all patients undergoing LHM (since 
2001) and POEM (since 2015). Eighteen preoperative variables were used to create propensity 
matched groups. Perioperative data, pre- and 3-month-postoperative Eckardt Scores and esophago-
gram results were compared. Cost analysis accounted for the yearly cost progression.
Results: Thirteen pairs were matched. In the matched cohort, operative time (152±52min vs. 
160±12min, p=0.7) and myotomy length (7.2±2cm vs. 7.5±1cm, p=0.7) were comparable be-
tween POEM and LHM, while POEM was associated with a reduced hospital stay (1.3±0.5days vs. 
2±0.7days, p=0.01). Complications grade 1 and 2 according to the Clavien-Dindo classification oc-
cured in 1 and 4 patients after POEM and LHM, respectively. One patient was readmitted within 30 days 
in each group with no 30-day mortality. Median Eckardt scores improved significantly after POEM (4 to 
0) and LHM (4 to 0.5). Post procedure esophagograms demonstrated similar improvement. Normal-
ized costs were comparable but showed an increased variability for POEM (POEM: 15834 (12776-
21754) USD vs. LHM: 16504 (14957-17606) USD, p=0.7)
Conclusion: After adjusting for preoperative variables, POEM demonstrates shorter hospital stay and 
comparable clinical outcomes and costs to LHM. The increased cost variability might indicate that cost 
efficiency can potentially be improved with POEM.
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25.7
Abnormal high-resolution manometry findings are not necessarily associated with inferior outcomes 
after paraesophageal hernia repair
A. Wirsching1,2, Q. Zhang2, S. E. McCormick2, M. Hubka2, D. E. Low2 (1Winterthur, 2Seattle/USA)

Objective: Abnormal esophageal peristalsis diagnosed by high resolution manometry (HRM) is found 
frequently as part of the preoperative evaluation of paraesophageal hernia (PEH) patients. The clinical 
relevance of these findings is currently largely unknown.
Methods: From 2013 to 2016, 212 patients undergoing PEH repair were prospectively recorded in an 
IRB approved database. Preoperative HRM was available for reanalysis according to the latest Chicago 
Classification (v. 3.0) in 200 patients. Outcomes in patients with abnormal motility (AM) were com-
pared to patients with normal motility (NM).
Results: AM was documented in 106 patients (53%). AM was associated with higher age (72 vs. 69 
years) and increased age adjusted Charlson Comorbidity Index (p=0.04 both). Gender, BMI, and ASA 
classification were similar between AM and NM patients. The percentage of stomach herniated was 
higher in the PM group, although the difference was not statistically significant, 75% vs. 50%, p= 0.08. 
Operative time, blood loss, procedure type and hospital stay were comparable. Overall complications 
were similar between AM and NM patients as were the incidence of complications Clavien-Dindo grade 
≥ 3A (1 patient in each group). Mortality occured in one patient (0.5%) and 30 day readmission oc-
cured in 4 patients per group (AM vs. NM). Compared with pre-operative symtpoms, postoperative 
restrosternal pain in AM vs. NM patients went from 79% to 5% vs. 75% to 2%, regurgitation from 52% 
to 2% vs. 59% to 0% and dysphagia went from 56% to 7% vs. 67% to 7%. An esophagogram was 
performed at a median of 4 and 3.5 months postoperatively. Compared with preoperative, postopera-
tive reflux in AM vs. NM went from 54% to 21% vs. 57% to 16%, while abnormal esophageal motility, 
visually assessed during the esophagogram, was stable (52% to 56% and 41% to 48% for AM and 
NM, respectively).
Conclusion: Patients found to have AM according to the Chicago classification prior to surgical repair 
of PEH demonstrated similar symptomatic improvement compared to patients with NM. In the absence 
of achalasia (types 1 and 2) or absent contractility, AM diagnosed by pre-operative HRM should not 
preclude surgical repair of giant paraesophageal hernias.

 
25.8
Clinical, endoscopic and radiological outcome of laparoscopic large hiatal hernia repair
J. Süsstrunk, U. Zingg (Zurich)

Objective: Large hiatal hernia repair shows high recurrence rates, however, the quality of the litera-
ture is moderate due to a substantial heterogeneity. Surgical procedures and follow-up schemes differ 
within and between reports. The aim of this study was to determine clinical, endoscopic and CT-scan 
based outcome of standardized large hiatal hernia repair.
Methods: Prospective follow-up of all patients undergoing surgery due to large hiatal hernia, defined 
as >20% of the stomach intrathoracically, was conducted. Using a 4-port technique, the stomach was 
repositioned, posterior suture of the right crural pillars with mesh enforcement (Parietex™ Covidien), 
reconstruction of the angle of His and an anterior 180°-fundoplication was performed. Follow-up en-
tailed upper endoscopy at 3 months, and clinical evaluation and computed tomography of the hiatus 
at least 12 months postoperatively.
Results: Between 2012 and 2016, 40 consecutive standardized, primary large hiatal hernia repairs 
were performed. Mean age was 70.9 +/- 10.1 years, 57.5% of the patients were female. The predomi-
nant pre-operative symptoms were reflux in 57.5%, dyspnea in 35% and regurgitation in 30%. Mean op-
eration time was 134 +/- 39 minutes, mean length of hospital stay 4.4 +/- 1.6 days, respectively. There 
were no conversions. There was one intraoperative pneumothorax treated with a pleural catheter and 
one early re-operation due to fundus migration on the second day. Upper endoscopy 3 months postop-
eratively showed a correct position of the wrap in 37 patients and a cardia insufficiency in one patient. 
2 patients neglected upper endoscopy. In the CT scan, 33 (82.5%) patients showed a good position of 
the fundoplication, 4 (10%) had a partial intrathoracic slippage of a portion of the fundus (3 asympto-
matic, 1 needed proton pump inhibitors (PPI)) and 3 (7.5%) had a recurrent hernia (2 asymptomatic, 
1 needed PPI). Due to the lack of symptoms, no revisions were performed. 80% of the patients rated 
the clinical outcome as excellent, 15% as good and 5% as fair. 97.5% would undergo surgery again.
Conclusion: Large hiatal hernia repair with mesh-augmented dorsal suture of the right crural pillars, 
reconstruction of the angle of His and anterior 180° fundoplication shows excellent clinical results and 
good radiological outcome with an overall recurrence rate of 7.5% and partial wrap slippage of 10%.

 
25.9
Overall survival for non-metastatic patients with gastric cardia cancer is better after neo-adjuvant 
chemotherapy compared to neo-adjuvant radio-chemotherapy: a population-based analysis using 
NCDB
A. C. Müller1, C. Tsai1, R. Warschkow2, D. Nussbaum3, B. M. Schmied2, D. Blazer3, B. Gloor1, M. Worni1 

(1Bern, 2St.Gallen, 3Durham/USA)

Objective: The primary aim of this study was to assess whether neo-adjuvant chemotherapy (neo_
ChT) or neo-adjuvant radio-chemotherapy (neo_RChT) is superior concerning overall and relative sur-
vival in patients with non-metastatic gastric cardia cancer.
Methods: The National Cancer Data Base (NCDB) was reviewed from 2006 to 2014 to identify non-
metastatic gastric cardia cancer patients who underwent surgical resection and were treated with 
neo_ChT or neo_RChT. Overall and relative survival was assessed using unadjusted and multivariable 
adjusted Cox proportional hazard regression analyses. Advanced statistical modeling was applied to 
further account for inherent differences between the two groups by exact weighted propensity score 
adjustment while causal inference by near-far-matching was performed to account for unmeasured 
bias.

Results: Of the 5528 patients included, 4361 (78.9%) underwent neo_RChT and 1167 (21.1%) under-
went neo_ChT. Most patients were male (n=4656, 84.2%), mean age was 61.2 years (SD 10.0). Co-
morbidities were similarly distributed between the two groups (p=0.64). Treatment strategies did not 
change over time. Patients who received neo_RChT more often had an R0 resection compared to neo_
ChT (91.1% vs. 86.5%, p<0.001, respectively). Unadjusted 5-year OS rates were 39.8% (95%CI: 38.1-
41.6) for neo_RChT and 40.6% (37.5-44.0) for neo_ChT (p=0.17). In multivariable adjusted analyses, 
patients treated with neo_ChT had better overall survival compared to neo_RChT (HR: 0.91, 95%CI: 
0.83-1.00, p=0.046). This survival difference persisted after propensity score adjustment (HR: 0.91, 
95%CI: 0.82-1.00, p=0.045) [figure], and even after assessing causal inference by near-far-matching 
(HR: 0.87, 95%CI: 0.76-0.98, p=0.024). Patients with stage III disease, G3/4 tumors, positive resection 
margins, more comorbidities, and older patients (>65 years) had worse overall survival compared to 
their counterparts (p<0.05 for all comparisons). After multivariable adjustment, relative survival was 
better after neo_ChT compared to neo_RChT (HR: 0.90, 95%CI: 0.82-1.00, p=0.037).
Conclusion: The results of this study support the use of neo_ChT over neo_RChT among patients with 
localized gastric cardia cancer. Prospective randomized trials comparing neo_ChT with neo_RChT 
among gastric cardia cancer patients is definitely needed to finally define the best treatment strategy 
among those patients.

 

25.10
Oncologic outcomes of robotic total gastrectomy compared with laparoscopic total gastrectomy for 
gastric cancer
M. Jung1,2, M. Cho2, C. Noh2, W. J. Seo2, Y. Y. Choi2, T. Son2, H. Kim2, J. Cheong2, P. Morel1, S. H. Noh2,  
W. J. Hyung2 (1Geneva, 2Seoul/KR)

Objective: Minimal invasive gastrectomy shows a slower adoption in western countries compared to 
asia probably due to lower incidence, advanced stages and a more frequently proximal localisation 
which requires a total gastrectomy. We would like to assess the oncologic outcome of the robotic total 
gastrectomy compared to the laparoscopic total gastrectomy including advanced gastric cancer in a 
high volume tertiary hospital.
Methods: We retrospectively reviewed a prospectively collected database. A total of 475 patients in-
cluding 164 robotic and 311 laparoscopic total gastrectomies of stage pT1-T4a were identified from 
2005 until 2013. Perioperative outcomes as well as 2-year oncologic outcomes were compared. Sur-
vival analyses were performed after exclusion of 18 patients (2 for perioperative mortality and 16 for 
concurrent cancer) for a total of 457 patients.
Results: The age of the robotic group was significantly younger than the one of the laparoscopic group 
(54.1 ±11.8 versus 58.9 ±11.7, respectively, p <0.001). Most tumors were localised in the upper body 
in both groups (102 (62.2%) versus 171 (55%), respectively, p =0.356). In terms of tumordepth, the 
majority of tumors in both groups were of stage pT1 (110 (67.1%) versus 211 (67.8%), respectively). Tu-
mors were more advanced in the robotic group compared to the laparoscopic group (pT3: 21 (12.8%) 
versus 21 (6.8%); pT4a: 16 (9.8%) versus 27 (8.7%), respectively, p=0.104). More signetringcellcan-
cer (49 (29.9%) versus 72 (23.2%)) were found in the robotic group without statistical significance. In 
regards of Lauren classification, significantly more diffuse type cancers were found in the robotic group 
(86 (52.4%) versus 117 (37.6%), p =0.026). Mean numbers of retrieved lymphnodes were significantly 
higher in the robotic group (45.6 ±16.5 versus 40.1 ±14.9, p<0.001). Mean number of metastatic 
nodes was similar in both groups (1.2 ±3.7 versus 0.9 ±3.0, p=0.293). Median Follow up time was 60 
months. The 2-year overall survival was 94.4% (95% CI 112.9-122.1) for the robotic group and 96.6% 
(95% CI 103.7-115.3) for the laparoscopic group. Kaplan Meier curves for overall survival showed no 
survival differences between the two groups (log-rank p= 0.357).
Conclusion: The use of the robotic system did not show superiority of the oncologic results of total 
gastrectomy compared to the laparoscopic approach in a high volume center.
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28.1
Preexisting CD8 T cell immunity to Mammoglobin A in breast cancer patients is frequent, correlates 
with cancer stage and disappears after adjuvant therapy
R. Mechera, S. Muenst, R. Droeser, H. Hoffmann, Ph. Glauser, E. Mujagic, P. Weber, S. D. Soysal (Basel)

Objective: Mammaglobin-A (MAM-A) is a secretory protein that is overexpressed in 80% of human 
breast cancers. Its near-universal expression in breast cancer as well as its exquisite tissue specific-
ity makes it an attractive target for a breast cancer prevention vaccine. Previously, we have identified 
multiple novel MAM-A CD8 T cell epitopes and could show a pre-existing CD8 T cell immunity in a small 
patient cohort. Our aim in this present study was to validate this pre-existing and functional immunity 
against MAM-A in a larger breast cancer patient cohort, investigate a possible correlation with histo-
pathological features and clinical outcome and analyze whether treatment modulates this pre-existing 
CD8 T cell immunity against MAM-A.
Methods: 94 HLA-A0201 positive breast cancer patients whose tumors were immunohistochemically 
MAM-A positive were included in our study. We conducted Interferon (IFN)-ć ELISPOT assays to test for 
preexisting CD8 T cell immunity against three previously identified MAM-A epitopes. In 39 patients, the 
IFN-ć ELISPOT assay was repeated after adjuvant therapy. The total number of IFN-ć spots against all 
three tested Mam-A epitopes in each patient were counted and correlated with histopathological data.
Results: 81 (86%) of the 94 patients showed a preexisting immunity against at least one of the three 
tested MAMA-A epitopes. Patients with higher tumor stage had significantly more IFN-ć spots (mean 
46 spots for T3 and T4 versus mean 19 spots for T1 and T2) (p=0.013) and thus a stronger immune 
response against MAM-A. We could see more IFN-ć spots (mean 61 spots) in triple negative breast 
cancer when compared to the other intrinsic subtypes (mean 51 spots), however, due to the small 
number of cases (n=5), this was not statistically significant. After adjuvant therapy, the immune re-
sponse against MAMA-A was absent in all 39 patients, with 1 to 5 detectable spots on the ELISPOT 
assay, which corresponds to the normal background activity.
Conclusion: Preexisting immunity against MAM-A is a frequent finding in breast cancer patients, cor-
relates with higher disease stage and is disappears after adjuvant therapy. The CD8 T cell immune 
response against MAM-A may be stronger in triple negative breast cancers. MAM-A thus remains an 
attractive antigen for a breast cancer vaccine and also a potential tool to monitor disease progression.

 
28.2
Expression of RET receptor is associated with estrogen receptor expression but is not a prognostic 
marker in breast cancer
R. Mechera, S. D. Soysal, S. Piscuoglio, Ch. K. Y. Ng, J. Zeindler, S. Daester, Ph. Glauser, H. Hoffmann,  
R. Droeser, P. Weber, S. Muenst (Basel)

Objective: The Rearranged during Transfection protein (RET) is overexpressed in a subset of estrogen 
receptor (ER) positive breast cancer and both signalling pathways functionally interact. This cross-
talk plays a pivotal role in resistance of cancer cells to anti-endocrine therapies and RET expression 
is assumed to correlate with poor prognosis in small patient cohorts. The aim of our study was to 
investigate an impact of RET expression on patient outcome in human breast cancer.
Methods: We conducted an immunohistochemical analysis of RET protein expression on a tissue 
microarray encompassing 990 breast cancer patients and correlated it with clinicopathological and 
survival data.
Results: We detected RET expression in 409 out of 990 cases (41%). RET expression was significantly 
associated with ER expression (p<0.0001). The luminal B HER2-positive intrinsic subtype showed the 
highest expression rate (48.9%). In the univariate and multivariate survival analysis, RET expression 
had no impact on overall survival. Moreover, no correlation with survival of breast cancer intrinsic 
subtypes could be found. Additional results indicate that the presence of RET seems to correlate with 
increasing tumor size (p=0.006 for pT2 to p<0.0001 for pT4) and increasing pN status (p = 0.12 for 
pN1 to p < 0.0001 for pN2).
Conclusion: While we could confirm that the expression of RET is associated with ER expression, we 
did not find it to be a prognostic or predictive factor in human breast cancer. Clinical trials with newly 
developed RET inhibitors are needed to further evaluate if RET inhibition has a beneficial impact on 
patient’s survival in ER positive breast cancer.

 
28.3
Myeloperoxidase – an independent prognostic factor for breast cancer
J. Zeindler, F. Angehrn, S. Muenst, S. Piscuoglio, C. K. Y. Ng, R. Mechera, S. Meili, P. Weber, D. Oertli,  
S. D. Soysal (Basel)

Objective: Myeloperoxidase (MPO) is an enzyme secreted by neutrophil granulocytes as a result of 
phagocytosis during inflammation. In colorectal cancer, tumor infiltration by MPO expressing cells has 
been shown to be independently associated with a favorable prognosis. In this study, we explored the 
role of MPO positive cell infiltration and its prognostic significance in invasive breast cancer.
Methods: We performed immunohistochemical staining for MPO on multiple tissue microarrays com-
promising a total of 928 human breast cancer samples with detailed clinical-pathological annotation 
and outcomes data.
Results: MPO positive cell infiltration (>5%) could be found in 109 (11.7%) of the 928 breast cancer 
cases. In univariate survival analyses, infiltration by MPO positive cells was associated with a signifi-
cantly better overall survival (p<0.001). In subset analyses, the infiltration by MPO positive cells was 
associated with significantly better overall survival in the Luminal B HER2-negative subtype (p<0.001), 

the HER2 subtype (p=0.002), and the basal-like subtype (p<0.001).
Conclusion: This is the first study demonstrating that infiltration of MPO positive cells is a prognostic 
biomarker and is associated with better overall survival in human breast cancer.

 
28.4
Nectin-4 expression is a prognostic biomarker and associated with worse survival in triple-negative 
breast cancer
J. Zeindler, S. Muenst, S. Piscuoglio, C. K. Y. Ng, R. Mechera, W. P. Weber, S. D. Soysal (Basel)

Objective: Triple-negative breast cancer (TNBC) represents about 10-20% of all invasive breast can-
cers and is associated with a poor prognosis. The nectin cell adhesion protein 4 (Nectin-4) is a junction 
protein involved in the formation and maintenance of cell junctions. Nectin-4 has previously shown to 
be expressed in about 60% of TNBC as well as in TNBC metastases, but to be absent in normal breast 
tissue, which makes it a potential specific target for TNBC therapy. Previous studies have shown an 
association of Nectin-4 protein expression with worse prognosis in TNBC in a small patient cohort. 
The aim of our study was to explore the role of Nectin-4 in TNBC and confirm its impact on survival in 
a larger TNBC patient cohort.
Methods: We performed immunohistochemical staining for Nectin-4 on a tissue microarray encom-
passing 112 TNBC cases with detailed clinical annotation and outcomes data.
Results: A high expression of Nectin-4 was present in 86 (76.8%) of the 112 TNBC cases. In univariate 
survival analysis, high expression of Nectin-4 was associated with a significantly worse overall survival 
when compared with low expression of Nectin-4 (p=0.001). No correlation of Nectin-4 expression with 
any other clinicopathological features could be found.
Conclusion: Our results confirm that expression of Nectin-4 serves as a prognostic biomarker in TNBC 
and is associated with a significantly worse overall survival. Nectin-4 thus represents a potential target 
in TNBC, and its role in this breast cancer subtype should be investigated in larger patient cohorts.

 
28.5
Multicystic peritoneal mesothelioma: is always malignant?
S. Gussago1, M. FitzGerald1, P. Spina2, A. Guerra1 (1Bellinzona, 2Locarno)

Objective: Peritoneal Mesothelioma is a known malignant entity, but much less described in literature 
is the existence of an extremely rare benign form. Benign Multicystic Peritoneal Mesothelioma (BMPM) 
is a benign cystic neoplasm that arise from the peritoneum, typically found in young females (83%), 
with a high incidence of local recurrence after surgical resection (almost 50% of cases). Fewer than 
200 cases have been reported worldwide in 2017. Due to its rarity and the lack of a classical clinical 
presentation the diagnosis pre-operatively is challenging. Clear guidelines are nowadays still not avai-
ble, and the treatment is based upon the resection en bloc of the lesion. Some authors suggest the use 
of hyperthermic intraperitoneal chemotherapy (HIPEC) associated with a surgical approach, even if 
comparative data on recurrence and complications are lacking.
Methods: A healthy 40 year old male who complained from 5 years of occasional abdominal discom-
fort was investigated with an echography, which identify a 9 cm polycystic lesion in the right flank. A 
contrast enhanced CT scan was performed revealing a polylobate hypodense formation, with multiple 
thin internal septa which are enriched after contrast (dimension 83 x 43 x 61 mm).
Results: The patient underwent an exploratory laparoscopy that confirmed the presence of multiple 
cystic lesions of the peritoneum. We performed a complete excision of the neoformation, keeping a 
sufficient resection margin. A small lesion of the colonic serum was treated with a prophylactic continu-
ous. The post-operative course was uneventful and the patient was discharged after 2 days without 
complications. Pathology revealed a BMPM. After discussion with our Referral Center was suggested 
an annual follow-up with MRI, and in case of relapse an approach with cytoreductive surgery and 
subsequent HIPEC.
Conclusion: There is a benign form of peritoneal mesothelioma. The rarity of BMPM is for sure a promi-
nent limitation to a better knowledge of this pathology. The most part of current literature is based upon 
small group studies and case reports, with an evident limit to the understanding of the causes, the 
biological behavior and the possible therapies. The institution of nation based registry for this pathol-
ogy may help to rise the number of reported cases, helping to increase the possibility to understand 
this still almost unknown neoplasm.
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28.6
Hyperthermic intraperitoneal chemotherapy (HIPEC) can trigger a systemic inflammatory response 
by intestinal bacterial translocation. A prospective study in humans
L. Roth, D. Eshmuminov, M. Schneider, T. Reding Graf, A. Gupta, Ph. Gertsch, K. Lehmann (Zurich)

Objective: CRS/HIPEC has become a treatment of choice for many patients with peritoneal metasta-
sis originating from appendix or colorectal tumors, leading to improved survival rates. However, the 
pathophysiology behind HIPEC is only poorly understood, and there is an ongoing discussion which 
protocol to use for HIPEC: a mitomycin C based protocol currently preferred by many surgeons in the 
US, or the oxaliplatin based protocol developed by FRENCH groups. Here, we describe for the first-time 
dramatic changes in the postoperative systemic inflammatory reaction, highly different among treat-
ment protocols.
Methods: 164 patients after CRS/HIPEC were included in a prospective database. HIPEC was per-
formed according the US protocol (90 min at 42°C with mitomycin C/doxorubicin) or the FRENCH 
protocol (30 min at 43°C with oxaliplatin). White blood cells (WBC), C-reactive protein (CRP), body 
temperature, thrombocytes were serially analyzed. In (n=61) patients, serial blood samples were 
assessed for procalcitonin (PCT), Interleukin-6 (IL-6), pancreatic stone protein (PSP), and bacterial 
components (16s rDNA).
Results: In patients treated with the US protocol, a significant secondary CRP increase (p=0.039) was 
observed in the second postoperative week, even after uncomplicated CRS/HIPEC, highlighting an 
ongoing inflammatory process (Figure 1). This increase did not correlate with infectious complica-
tions, and hence, postoperative CRP levels did not contribute to clinical decision making. To test our 
hypothesis of intestinal translocation after HIPEC with the US protocol, patients with an uncomplicated 
course were further explored, and compared to patients after HIPEC with oxaliplatin (FRENCH). After 
HIPEC with the US protocol, but not after the HIPEC with the FRENCH protocol, a massive increase of 
PSP (p=0.014) (Figure 2), and increasing IL-6 levels (Figure 3) were observed, indicating a triggering 
source from the portal blood flow. Finally, elevated 16s rDNA levels (p=0.022) in the serum (Figure 
4), identified a bacterial origin, mostly due to intestinal translocation after HIPEC with the US protocol.
Conclusion: HIPEC with the US protocol induces a systemic inflammatory response secondary to intes-
tinal bacterial translocation. These dramatic changes, not observed after HIPEC with oxaliplatin, are an 
important and novel finding in the still poorly understood pathophysiology of HIPEC.
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28.7
Pressurized IntraPeritoneal Aerosol Chemotherapy (PIPAC): systematic review of clinical results
F. Grass, B. Pache, H. Teixeira-Farinha, M. Montemurro, N. Demartines, M. Hübner (Lausanne)

Objective: Peritoneal carcinomatosis (PC) is a stage IV disease with dismal prognosis regardless of 
its origin. Pressurized IntraPeritoneal Aerosol Chemotherapy (PIPAC) represents a minimally invasive 
treatment alternative with pharmacokinetic advantages. The present study aims to provide an objective 
overview on clinical data including feasibility, safety and efficacy.
Methods: Systematic review of main electronic databases and trial registries on pressurized intraperi-
toneal chemotherapy from January 2010 to October 2017 with inclusion of articles providing clinical 
results. The primary endpoint was treatment efficacy by assessment of tumor response regardless of 
the assessment method, including overall and disease-specific survival. Secondary endpoints were 
surgical feasibility (rate of non-access and repeatability) and safety (rate of surgical complications, 
morbidity and 30-day mortality). Further were recorded data on toxicity of PIPAC treatment and quality 
of life.
Results: Nineteen reports providing data on clinical efficacy were identified, reporting on 1125 proce-
dures in 497 patients, suffering from PC of 13 different primary tumors. Three centers provided data on 
efficacy with response rates ranging between 62-100%. Non-access rates of up to 17% were described 
by 16 reports, and 38-82% of patients underwent at least 2 procedures. Surgical complications were 
described by 16 reports (0-12%), with 30-day mortality of 0-6.8%. CTCAE 3-5 complications ranged 
between 0-37%, while highest rates were observed in trials which combined PIPAC with cytoreductive 
surgery. No significant hepatic, renal or hematologic toxicity was described in 4 reports by 3 different 
centers, and inflammatory response was modest and transitory. PIPAC had no negative impact on 
quality of life, as reported in 6 reports by 3 centers. Today, 14 prospective studies are registered under 
clinicaltrials.gov.
Conclusion: The clinical data suggests PIPAC to be feasible, safe and well tolerated. Several prospec-
tive studies will provide further data on clinical efficacy, which to date has not been sufficiently as-
sessed in depth, despite promising short-term results on clinical response.

 

28.8
The association of length of stay in hospital and intensive care and the risk surgical site infection
E. Mujagic1, W. R. Marti2, M. Coslovsky1, S. D. Soysal1, R. Mechera1, J. Zeindler1, D. Oertli1, W. P. Weber1 
(1Basel, 2Aarau)

Objective: Surgical site infections (SSI) are a major cause of morbidity and mortality in surgical pa-
tients. Postoperative and total hospital length of stay (LOS) are known to be prolonged by the occur-
rence of SSI. On the other hand, preoperative LOS may increase the risk of SSI. This study aims at 
identifying the associations of pre- and postoperative LOS in hospital and intensive care with the oc-
currence of SSI.
Methods: This observational cohort study, nested in a randomized controlled trial, includes patients 
that underwent general, orthopedic trauma and vascular surgery at two tertiary referral centers in 
Switzerland between February 2013 and August 2015. The outcome of interest was 30-day SSI rate.
Results: We included 4596 patients, 234 of whom (5.1%) experienced SSI. Being admitted at least one 
day before surgery compared to same-day surgery was associated with a significant increase in the 
odds of SSI in univariate analysis (OR 1.65, 95%CI 1.25-2.21, p<0.001). More than 1 day compared 
to 1 day of preoperative hospital stay did not further increase the odds of SSI (OR 1.08, 95%CI 0.77-
1.50, p=0.658). Preoperative admission to an intensive care unit (ICU) increased the odds of SSI as 
compared to hospital admission outside of an ICU (OR 2.19, 95%CI 0.89-4.59, p=0.057). Adjusting for 
potential confounders in multivariable analysis weakened the effects of both preoperative admission 
to hospital (OR 1.38, 95% CI 0.99-1.93, p=0.061) and to ICU (OR 1.89, 95%CI 0.73-4.24, p=0.149).
Conclusion: While the present results support the concept of same-day-surgery from an SSI prevention 
perspective, its impact on SSI risk overall seems limited.

 
28.9
The association of surgical drains with the risk of surgical site infection – a prospective observational 
study
J. Zeindler1, E. Mujagic1, W. R. Marti2, M. Coslovsky1, S. D. Soysal1, R. Mechera1, R. Glaab2, R. Kraus2,  
G. Curti2, T. Delko1, L. Gürke1, W. P. Weber1 (1Basel, 2Aarau)

Objective: Surgical drains are widely used despite limited evidence to support their effectiveness and 
safety. The aim of the present study was to determine the associations between the use of surgical 
drains and the risk of surgical site infections (SSI) in general, orthopedic trauma and vascular surgery 
procedures.
Methods: This prospective observational study was pre-specified within a multicenter randomized 
controlled trial that was performed at two tertiary referral centers in Switzerland between February 
2013, and August 2015. The outcome of interest was the 30-day SSI rate, assessed in accordance with 
Centers for Disease Control standards.
Results: A total of 4584 patients were analyzed. In the drainage group, 86/1065 (8.1%) experienced 
SSI compared to 145/3519 (4.1%) in the group without drains (OR 2.04, 95%CI 1.55-2.69, p<0.001). 
This association remained statistically significant in the multiple logistic regression model (OR 2.41, 
95%CI 1.32-4.30, p=0.004). However, this association was not found in subgroups such as orthope-
dic trauma surgery and procedures with longer duration. Furthermore, the odds of experiencing SSI 
were significantly associated with the duration of drainage (OR 1.24, 95%CI 1.15-1.35, p<0.001), the 
number (OR 1.74, 95%CI 1.09-2.74, p=0.019) and type of drains (open versus closed: OR 3.68, 95%CI 
1.88, 6.89, p<0.001) as well as their location (overall p=0.002).
Conclusion: The present results showed that drains were associated with an increased risk of SSI. 
Therefore, their general use is discouraged. However, this association may not apply to all procedures.
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31.1
Rate an inzidenter Pathologie in klinisch unauffälligen Resektaten nach routinemässiger Hämor-
rhoidektomie
D. Cabalzar-Wondberg, D. Birrer, A. Rickenbacher, S. Käser, M. Schneider, M. Turina (Zürich)

Objective: Das Ziel der vorliegenden Arbeit war es bei Patienten, die aufgrund eines Hämorrhoidal-
leidens einen resezierenden Eingriff erhielten, die histopathologischen Resultate aufzuarbeiten und in 
Hinblick auf ihre Dignität auszuwerten.
Methods: Es wurden retrospektiv die Daten aller zwischen 2001 bis 2017 an Hämorrhoiden operi-
erten Patienten erfasst. Insgesamt wurden in diesem Zeitraum 590 Patienten operiert. 35 Patienten 
mit nicht-resezierenden Verfahren (Hämorrhoiden-Arterien-Ligatur (HAL), recto-anal-repair (RAR) oder 
Gummibandligatur) wurden ausgeschlossen. Ebenfalls nicht berücksichtigt wurden die Daten der 
Patienten, bei denen das entnommene Gewebe nicht zur histologischen Aufarbeitung eingeschickt 
wurde.
Results: Bei 500 Patienten konnte ein histopathologischer Befund und sämtliche klinischen Angaben 
erhoben werden. Der Grossteil dieser Patienten (62,4%) wurden mittels Mukosektomie nach Longo 
(n=312) operiert, bei 34,6% (n=173) wurde eine Ligasure Hämorrhoidektomie durchgeführt. Die restli-
chen Operationsverfahren entfielen auf die klassischen Verfahren mit Resektion nach Milligan-Morgan 
und Ferguson Hämorrhoidektomie. Insgesamt fand sich bei 22 Patienten (4,4%) ein pathologischer 
Befund in der Gewebeanalyse. Die Patienten waren im Median 54 Jahre alt (range 32 - 82 Jahre), 
mit einer Geschlechtsverteilung von 14 Männer zu 8 Frauen. Keine Operationsmethode stach durch 
die meisten pathologischen Befunde heraus. Bei fünf Patienten lag isoliert eine Infektion mit dem 
Humanen Papillomavirus (HPV) vor, bei vier Patienten liess sich bereits eine anale intraepitheliale 
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Neoplasie (AIN) II, bei sechs Patienten gar eine AIN III nachweisen. Bei 4 Patienten konnte eine AIN 
I diagnostiziert werden, einmal fanden sich „atypical squamous cells of undetermined significance“ 
(ASC-US) und einmal eine nicht näher klassifizierte AIN. Bei einem Patienten wurde intraoperativ ein 
Rektumtumor biopsiert. Hier lag histologisch ein Carcinom vor.
Conclusion: Die Rate von knapp 5% inzidenter Pathologie im untersuchten Patientengut ist bedeutend. 
Als häufigste Pathologie fand sich eine HPV-Infektion mit intraepithelialer Dysplasie unterschiedlichen 
Schweregrades. Die Kenntnis dieser inapparenten Präkanzerosen ist zur Prophylaxe der Entstehung 
eines invasiven Karzinoms unerlässlich und unterstreicht die Notwendigkeit der routinemässigen his-
tologischen Aufarbeitung sämtlicher proktologischer Resektate.

 
31.2
Bascom cleft-lift procedure for pilonidal disease – instructional video presentation
L. Zumbühl, P. Studer, G. A. Prevost, D. Candinas, L. Brügger (Bern)

Objective: The pilonidal sinus is a frequent disease (26/100’000) mostly seen in young males. The 
disease is associated with a high rate of wound healing problems and recurrences after surgical man-
agement. Some patients are faced with long periods of incapacity to work. Up to now, no gold standard 
for an effective surgical treatment of this disease exists. According to the existing literature, resection 
of the pilonidal disease with off-midline closure is superior to a radical excision without closure or 
resection with midline closure. However, also for the resection with off-midline closure several surgical 
techniques are in use.
Methods: We present our algorithm to treat acute or chronic pilonidal disease. Treatment options in-
clude incision of abscess, pit picking and Bascom’s procedure (cleft lift). Technical aspects of Bas-
com’s procedure including tips and tricks will be shown in this presentation.
Results: Outcome of our own case series with Bascom’s procedure including operation time, hospital 
stay, delayed wound healing, inability to work and recurrence rate will be provided.
Conclusion: The Bascom cleft-lift procedure allows successful treatment of advanced stage and 
chronic pilonidal sinus disease with primary wound closure. The limited resection of the Bascom pro-
cedure and primary wound closure tends to have shorter periods of incapacity to work and better 
cosmetic result compared to other transposition flap procedures.

 
31.3
A 5 years retrospective study of modified Lord Millar procedure for pilonidal sinus
S. Houlmann, F. Cherbanyk, A. Miftaroski, B. Egger, M. Chilcott (Fribourg)

Objective: Pilonidal sinus is a common chronic surgical disease affecting mainly younger patients. It 
is causing pain, inability to work and high socio-economical costs. Various surgical techniques have 
been described in the literature with recurrence rates varying from 3 to 40%. The modified Lord-Millar 
procedure consists in the removal of the pilonidal sinus tract through separate excisions of the primary 
and secondary openings and leaving the wound open with secondary granulation closure. The recur-
rence rate is reported being 3-5%.
Methods: We conducted a retrospective analysis of all adult patients having undergone a modified 
Lord-Millar procedure for pilonidal sinus at our department from January 1 2013 to the June 30 2017. 
The primary end point was the recurrence rate. Secondary end points were the complication rate, the 
length of hospital stay and numbers of outpatient procedures. Demographic data, operation time, and 
the level of the surgeon’s formation have also been analysed.
Results: A total 95 patients were included in the study. The male/female ratio was 71/24 (75%/25%) 
and the mean age was 27 years. Only 1 patient (1%) has been hospitalised for one night. The mean 
operation time was 21 minutes. 43 patients (45%) have been operated on by a senior surgeon and 
54 patients (55%) by a registrar in training. 4 patients (4%) had a delay of cicatrisation and 3 patients 
(3%) needed reoperation. 7 patients (7%) had a recurrence after a mean time of 13 months. 18 pa-
tients (19%) have been operated on under general anaesthesia, 2 patients (2%) with spinal and 75 
patients (79%) with local anaesthesia.
Conclusion: Our study results show that the modified Lord-Millar procedure is safe with excellent re-
sults in terms of recurrence rate. The procedure has been performed most of the time with local an-
esthesia and in an outpatient manner. The complication rate turned out to be very low. More than half 
of the cases were performed by a registrar in training, demonstrating that the repetition of the same 
procedure under supervision of a senior surgeon leads to a good training and to very satisfying results.

 
31.4
Die Analkanalmucosa-Resektion und VY-Flap Rekonstruktion ist funktionell eine gute Möglichkeit zur 
Therapie der analen intraepithelialen Neoplasie (AIN)
C. Maurus, S. Baumeler, I. Brenner, S. Bischofberger, W. Brunner, J. Borovicka, L. Marti (St.Gallen)

Objective: Die hochgradige anale intraepitheliale Neoplasie (AIN) als Analkarzinomvorstufe kann lokal 
behandelt werden. Neben lokal ablativen Therapien steht auch die Resektion der Analkanalmucosa 
und gleichzeitige Rekonstruktion des Analkanals mittels VY-Flap zur Verfügung. Dies wird oft mit einer 
hohen Morbidität (Stenosierung des Analkanals und/oder Inontinenz) assoziiert. Ziel dieser Studie war 
die Evaluation der funktionellen und onkologischen Ergebnisse nach Analkanalmucosaresektion und 
VY-Flap Rekonstruktion.
Methods: Bei sechs konsekutiven Patienten, bei denen zwischen September 2016 und Mai 2017 eine 
Analkanalmucosaresektion mit VY-Flap-Rekonstruktion durchgeführt wurde, wurden sechs Monate 
postoperativ folgende Faktoren evaluiert: Inkontinenz (Wexner-Score), Stuhlurgesymptomatik (Zeit bis 
zur Defäkation), Analkanalstenosierung (Durchgängigkeit für ein Kinderrektoskop von 14 mm Aussen-
durchmesser), subjektive Stuhlentleerungsstörung sowie allgemeines subjektives Befinden.
Results: Die sechs Patienten (vier Frauen, zwei Männer) waren im Median 51.5 (range: 26-68) Jahre 
alt. Fünf Patienten hatten eine hochgradige AIN, eine Patientin zusätzlich eine vaginale intraepitheliale 

Neoplasie, die vorgängig reseziert wurde. Ein Patient präsentierte sich mit einem analen M. Paget. 
Bei fünf Patienten wurde die gesamte Zirkumferenz des Analkanals reseziert und mittels beidseitigem 
VY-Flap rekonstruiert (ein Patient: zweizeitiges Vorgehen), bei einer Patientin wurde der endoanale Be-
reich von 2-8h SSL mucosektomiert und mit einem einseitigen VY-Flap gedeckt. Der mediane Wexner 
Score betrug 1 (range 0-6), die Zeit bis zur Defäkation betrug bei allen sechs Patienten > 20 min., der 
Analkanal war bei allen Patienten für das Kinderrektoskop durchgängig. Eine Patientin berichtete über 
eine gelegentliche unvollständige Stuhlentleerung. Ein Patient reduzierte in Folge der Operation sein 
Arbeitspensum, die anderen fünf Patienten verspürten sechs Monate postoperativ keine subjektive 
Einschränkung mehr.
Conclusion: Eine lokale und vollständige Resektion der hochgradigen AIN ist entgegen den vorgängig 
berichteten Befürchtungen mit gutem funktionellem Ergebnis möglich.

 
31.5
Systematic proctologic screening of HIV-positive MSM reveals 44% of incidental anal pathologies!
C. Maurus, S. Baumeler, I. Brenner, S. Bischofberger, W. Brunner, P. Vernazza, J. Borovicka, P. Schmid, 
L. Marti (St.Gallen)

Objective: HIV-positive men having sex with men (MSM) have an increased risk for anal dysplasia and 
anal cancer. This is associated with HPV infection. However, there is no systematic screening as com-
pared to the well-established cervix dysplasia screening in women. This study systematically evaluates 
proctologic findings in HIV-positive MSM without anal complaints.
Methods: All HIV-positive MSM followed by the infectiology outpatient clinic are offered proctologic 
evaluation, including high-resolution anoscopy.
Results: From January 2016 to December 2017, 75 HIV-positive MSM were referred. 33 men (44%) 
showed incidental and previously undiagnosed findings: condylomata accuminata (15), low-grade 
AIN (6), high-grade AIN (9) and anal carcinoma (2). Treatment included excision, CO2-laserablation 
and cryotherapy for condylomata, excision and additional cryotherapy for AIN and radiochemotherapy 
for anal carcinoma. The median year of HIV diagnosis was similar in men with (2007, range 1986-
2017) and without incidental findings (2006, range 1989-2017). Men with incidental findings showed 
more additional related diagnoses in their history such as syphilis, hepatitis, lymphoma, condylomata 
and rectal ulcers (44% vs 10%). Promiscuity in men with incidental findings was equal to men without 
incidental findings (stable partnership: 39% vs 38%), Sexual activity was higher in men with incidental 
findings (61%) than in men without incidental findings (48%).
Conclusion: Almost half of HIV-positive MSM without anal complaints present with incidental anal 
pathologies, a third (33%) of them as serious as high-grade AIN and anal carcinoma. A screening 
program for this group of patients at risk is highly supported by this figures.

 
31.6
Ligation of Intersphincteric Fistula Tract (LIFT) versus fistulectomy and endorectal advancement flap 
(ERAF) for trans-sphincteric fistula
G. Staccini, B. Pravini, D. Christoforidis (Lugano)

Objective: This study aimed at comparing outcomes after ligation of intersphincteric fistula tract (LIFT) 
with fistulectomy with endorectal advancement flap (ERAF) for the treatment of trans-sphincteric anal 
fistulas.
Methods: This is a retrospective comparative study of all patients undergoing a LIFT or ERAF procedure 
for trans-sphincteric cryptoglandular fistula between April 2012 and September 2017 in our institution. 
Over this period, the first treatment choice shifted from LIFT (2012-15) to ERAF (2015-17). Patient and 
fistula characteristics were collected retrospectively, follow-up was conducted in clinic and patients 
considered healed at the last proctology visit were also contacted by phone in December 2017 to 
confirm persistence of healing. Healing was defined as closure of all fistula openings and surgical 
wounds. Data are expressed as median (range). Groups were compared using Fisher exact and chi-
square tests for categorical data and Kruskal Wallis for continuous data.
Results: A total of 30 ERAF procedures in 24 patients and 24 LIFT in 24 patients were performed. Ten 
patients underwent two and 3 patients underwent three procedures. Groups were similar for median 
age, gender distribution, height of fistula, linear vs. complex, internal orifice location, number of prior 
failed fistula closure surgeries, and days of seton drainage. More LIFT procedures were done as day 
surgery (21(88%) vs. ERAF 15(50%), p=0.004), and under local vs. general anesthesia (LIFT 12(50%) 
vs. ERAF 6(20%), p=0.041). Primary healing was achieved in 11(46%) LIFT vs. 15(50%) ERAF pro-
cedures, (p=ns), with a follow-up of LIFT: 363 (62-657) days vs. ERAF 272 (18-1189), (p=ns). Final 
healing after repeated surgeries was achieved in all 24 patients who underwent LIFT as first procedure 
and in 20(83%) of patients starting with an ERAF (p=ns). Continence was normal in all but 2 patients 
who referred occasional gas incontinence.
Conclusion: In this study, primary healing rates after LIFT or ERAF were comparable and rather low. 
However, with repeated sphincter saving procedures, 92% of patientes eventually healed with minimal 
continence disturbance.

 
31.7
Re-redo perineal recto-sigmoidectomy (Altemeier procedure) for re-recurrent rectal prolapse; obser-
vations and clinical experience
E. Chiriatti, P. Kuczma, F. Vitale, E. Pezzetta, O. Martinet (Montreux)

Objective: Rectal prolapse is an anatomical and functional invalidating condition that is often encoun-
terd in old / very old and frail patients. In this respect several surgical options have beeen described 
and developed; among these pure perineal resective interventions (such as the Altemeier procedure) 
may be considered. However, an important drawback of this option is a significant rate of rectal pro-
lapse recurrence necessitating thus redo, new, surgery.
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Methods: We want therefore to show here and discuss our appproach of the unusual situation of a 
re-recurrent rectal prolapse after perineal procedure in conditions of unhealthy and/or elderly patients.
Results: In our surgical everyday practice the situation of a 2nd recurrence of a rectal full thickness 
prolapse was encountered twice, always in elderly women ( 95y / 77y) with poor medical conditions.
This particular situation was approached and treated with the same concept as we treat primarily 
rectal prolapse in compromised patients, namely  with the help of a perineal intervention. The surgical 
procedure and the post-operative course were uneventful and finally none of the re-operated patients 
developed a new, subsequent, relapse.
Conclusion: The Altemeier perineal procedure is technically simple, safe and well tolerated method 
even in cases of recurrencies of full thickness rectal prolapse; despite this we have cope with a signifi-
cant and increased risk of new relapse.

 
31.8
Perineal Stapled Prolapse Resection (PSPR) for complete external rectal prolapse: a review
M. Bosch, F. Hetzer (Uznach)

Objective: The external rectal prolaps has an incidence of up to 0,5% and is associated with negative 
consequences for quality of life: 90% of patients are suffering from fecal incontinence, pain and peria-
nal bleedings.The risk factors are female sex, a high number of vaginal births, old age, high body-mass-
index and constipation. Promising options are surgical procedures. More than 100 different techniques 
have been described so far. In many cases, patients do not qualify for an abdominal approach due to 
old age attended with multimorbidity.
Methods: A detailed electronic search was carried out from the database PubMed with following Medi-
cal Subject Headings: perineal stapled prolapse, perineal stapled prolapse resection, Contour® Tran-
star™ stapler, perineal approach, PSP. All full-text studies without any language limitation published 
from 2008 to 2017 based on the titles were read and retrieved. A review of all the comparative studies 
was performed.
Results: The Perineal Stapled Prolapse Resection (PSPR) is performed in lithotomy position and can 
be done in general, spinal or in local anaesthesia. The prolapse is axially cut open at the three- and 
nine o’clock-positions with a linear stapler. The staple line ends 1 to 2 cm from the dentate line on both 
sides. Subsequently, the prolapse is resected continuously counterclockwise by a curved stapler and 
parallel to the dentate line, first anteriorly starting at three o’clock position, second posteriorly begin-
ning at nine o’clock. After completing the resection, the anal mucosa and the neorectum falls back 
into place spontaneously. Comparativ to the two other established perineal operation techniques from 
Altemeier and Delormes the reported rate of complications is low. Also the functional outcome proves 
satisfactory. Furthermore the PSPR procedure is quicker and easier to perform and can be done in 
short operation time with a very high patient satisfaction. The Altemeier and Delormes procedure are 
surgically demanding and time consuming.
Conclusion: The Perineal Stapled Prolapse Resection is an easy, fast and safe procedure; in particular 
for older and frail patients with a short life expectancy for whom an abdminal laparoscopic procedure 
under general anaesthesia is not advisable.

 
 

 
 

 

Figure 1: 

Fixation. The prolapse is completely 

pulled out and fixedby Allis clamps. 

Then the prolapse is axially cut open 

at threeo'clock with a linear stapler.  

Figure 2:  

Separation of anterior and posterior wall 

of the prolapse after second opening with 

a linear stapler at nineo'clock. 

 

Figure 3:  

Resection. Resection of the prolapse 

continuously counterclockwise by the 

curved stapler and parallel to the 

dentate line, first anteriorly. 
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Separation of anterior and posterior wall of the prolapse after second opening with
a linear stapler at nineo’clock.
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Resection. Resection of the prolapse continuously counterclockwise by the curved 
stapler and parallel to the dentate line, first anteriorly.

31.9
Omental fibromatosis: a case report and review of the literature
D. Martin1,2, M. Muradbegovic2, S. Andrejevic-Blant1, D. Petermann2, L. Di Mare2,1 (1Lausanne, 2Morges)

Objective: Omental fibromatosis is a rare benign fibroproliferative process with the potential to infiltrate 
adjacent structures without developing distant metastases. These tumors, also called intra-abdominal 
desmoid, occur in a wide age range of patients and have no gender or race predilection. The case of a 
female patient with incidental discovery of omental fibromatosis is reported.
Methods: A 46-year-old woman with no medical and surgical history was admitted for elective epigas-
tric hernia cure. Chronic diffuse abdominal pain and recent weight loss contributed to the decision to 
perform a laparoscopic hernia repair with concomitant exploration of the abdominal cavity. Exploration 
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revealed greyish-white diffuse nodules of the great omentum, as well as a more localized tumor near 
the right colonic angle. No mesenteric adenopathy, ascites, or peritoneal implants were identified. A 
surgical biopsy was performed, and it was decided to stop the procedure in order to obtain anatomo-
pathological results and to provide an oncological assessment.
Results: Tumour markers (CEA, CA-125, CA 19-9) were within the normal range. Thoraco-abdominal 
CT scan showed only a discrete fat infiltration of the greater omentum, located above the transverse 
colon. Microscopic examination revealed adipose tissue with a clearly defined myofibroblastic fusocel-
lular proliferation foci. After detailed immunohistochemical analysis, fusiform cells expressed smooth 
muscle actin, muscle specific actin and beta-catenin, and were negative for S-100 protein and CD-117. 
The MIB-1 cell proliferation index was very low (<1%). This myofibroblastic proliferation was morpho-
logically and immunohistochemically consistent with omental fibromatosis. After discussion at the lo-
cal tumor board, it was decided to proceed to a laparoscopic en bloc resection of the greater omentum. 
The postoperative course was uneventful with well tolerated refeeding and hospital discharge at 2nd 
postoperative day. Clinical follow-up is within the norm at 6 months.
Conclusion: Omental fibromatosis is a rare and benign tumour despite its potential to infiltrate adjacent 
structures. Majority of cases are asymptomatic and difficult to diagnose based on clinical presentation 
and radiological investigation. Final diagnosis is usually made on histopathology and immunohisto-
chemistry studies. Surgical wide excision is a treatment of choice in the management of these tumors.

 

 

General Surgery – Advanced Training and Professional Policies 37
37.1
Creation of a Swiss French post-graduate yearly program to improve medical skills and results at the 
national board exam
G. Paratte1, M. Schäfer1, M. Nendaz2, N. Demartines1 (1Lausanne, 2Genève)

Objective: Twenty years ago, the Swiss Society of Surgery (SSS) incorporated a written exam on gen-
eral surgical and medical knowledge to the surgical curricular program. Traditionally, Swiss-French 
surgical residents had a much higher failure rate than their colleagues from the German-speaking 
part of Switzerland (respectively 70% vs 30%, for 2013). In order to improve the success rate of Swiss-
French surgical residents, a structured postgraduate program was developed.
Methods: The postgraduate program was reorganized by considering the following aspects. General 
structure: Creation of an official annual program distributed to all Swiss-French hospitals (currently 12 
hospitals), valorisation of classes by obtaining credits from SSS (1 credit/hour). Participation to each 
class was done using a QR code. Content of one-hour class: reorganization of the one-hour classes in 
three standardized parts of 20 minutes each (theoretical aspects, clinical cases and multiple choice 
questions using an interactive system through smartphones). Professionalization of teachers: one-
hour class on pedagogical theories for all speakers.
Results: Currently 12 Swiss-French hospitals are regularly participating (median of 50 participants) 
from 2 university hospitals and 10 secondary hospitals from 6 cantons (Fribourg, Geneva, Jura, Neu-
châtel, Valais, Vaud). For 2017, results to national board exam are now similar between Swiss-French 
candidates (success rate of 89/142, 62%) compare to Swiss-German candidates (success rate of 
168/289, 58%).
Conclusion: Creation of an official yearly program to support preparation to national board exam al-
lows improving success rate at the national written exam, even after one year of function. Furthermore, 
surgical residents having succeeded in the exam keep on following the program, because of quality 
of information provided.

 
37.2
What matters most to millennials in surgical residency: a 5 year nationwide survey
A. Holtz1, R. Westkämper2, J. Lange2, M. Adamina3 (1Grabs, 2St.Gallen, 3Winterthur)

Objective: Contemporary surgical residents have different expectations and goals than prior genera-
tions. Indeed, surgery departments are struggling to fill open positions and to limit resident attrition, 
while little is known about what truly matters for Milennials. This survey investigated the key factors that 
determine the choice of a teaching hospital for the current generation of surgical residents.
Methods: Participants to the first step of surgical qualification (Basisprüfung Chirurgie) were surveyed 
using a 81-item questionnaire looking at hospital/residency attractiveness, hospital organization, com-
munication, teaching culture, working hours, and hospital teaching status and location. Results were 
reported as mean (m), standard deviation (SD), and range (R) on a 1-6 scale (1 worst, 6 best). Results 
were adjusted for sex, age, and nationality.
Results: The survey was administered yearly for the last 5 years (2013-2017) and 1’825 question-
naires were evaluated (return rate 85%). The male to female ratio was 58% : 42% (1’059 men, 766 
women). Most participants were residents (95.7%) with a mean age of 30 years (SD 3.4, R 23-51). 
More women (W 41%) and men (M 39%) aimed at general surgery, followed by orthopedic surgery 
where males still dominated (M 32%, W 20%), whereas the third specialty was plastic surgery for 
women (9%) and urology for men (9%). The 2 most influential factors in determining hospital/resi-
dency attractiveness were a structured teaching environment, including active involvement in surgical 
cases (m 5.57 SD 0.73), and fun & interest in everyday work (m 5.56 SD 0.74). A kind communication 
style (m 5.45, SD 0.47), a constant increase in salary (m 4.98, SD 0.92), and maintaining work-life 
balance (m 4.97, SD0.42) were further important aspects. Adjusting these results for sex, age, and 
nationality showed no influence of these factors on the key drivers of choice of a surgical department 
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THE SALTC MASTERCLASS IN  
LAPAROSCOPIC COLORECTAL SURGERY:  

A hands-on experience 
 
The SALTC organizes a unique 3-week course in laparoscopic colorectal surgery. The selected fellow 
rotates in 3 Swiss hospitals, where he shadows a specialist colorectal surgeon. The SALTC and the 
participating centers guarantee that the fellow will scrub in 2-3 colectomies per center: he assists 
the first one, and operates under assistance the next 2. 

 
 

This year, the SALTC will offer 2 Masterclasses, which will take place at the following hospitals 
during October-December 2018:  
 

Baden  Dr. med. A. Keerl 
Frauenfeld  Prof. Dr. med. M. Müller 
Genève - HUG  PD Dr. med. F. Ris 
Lausanne - CHUV  Prof. Dr. med. D. Hahnloser 
Lugano  Prof. Dr. med. D. Christoforidis 
Zürich - Triemli  Dr. med. J. Wydler 

 
Travel and housing expenses are reimbursed by the SALTC for up to CHF 1’500/ fellow. 
The ideal fellow is in a training program with good perspectives for a career in a Swiss hospital, has 
a main interest in colorectal surgery, and has already acquired a good level in laparoscopy (assisted 
at least 10, performed under assistance at least 5 laparoscopic colectomies).  
 
Applications should be submitted to Prof. Dr. D. Christoforidis, Viceprimario Chirurgia,  
Ospedale Regionale di Lugano, 6900 Lugano, before June 30th, 2018. 
 
For details on how to apply and for any further information, visit www.saltc.ch or contact 
Prof. Dr. D. Christoforidis, Ospedale Regionale di Lugano, 091 811 69 56, 
dimitri.christoforidis@eoc.ch. 
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(smallest p=0.063). Interestingly, both genders regarded equally childcare availability (m 3.49, SD 
1.43) and the opportunity of part-time work (m 3.57, SD 1.56).
Conclusion: Millennials value most a structured learning environment with active involvement in the 
operating room, fun & interest in everyday’s work, and good working relationships over working hours 
regulations and salary/prestige. Surgical leaders may consider these generational drivers when shap-
ing one’s teaching and working environment.

 
37.4
Perceived stress, gender, and surgical residency choices in Switzerland
A. Holtz1, R. Westkämper2, J. Lange2, M. Adamina3 (1Grabs, 2St.Gallen, 3Winterthur)

Objective: Surgical residency is a decisive time during a doctor’s training, where behavioral career pat-
terns are anchored. Surgeons in training are confronted to various stressors which may interfere with 
their performance and promote burnout. This study measures stress levels of Swiss surgical residents 
while considering gender, nationality, and chosen specialty. 
Methods: Randomly selected residents who took the first step of surgical qualification (Basisprüfung 
Chirurgie) in 2016 and 2017 were offered voluntary administration of the validated Perceived Stress 
Scale (PSS), whose items are designed to determine how unpredictable, uncontrollable, and overload-
ed respondents estimate their work life. A high PSS signifies a high level of perceived stress, with scores 
around 13 considered as average and scores around 20 as highly pathologic. Results are reported in 
mean (m), standard deviation (sd), and range (R). Differences were assessed by contingency table 
and analysis of variance.
Results: 633 questionnaires out of 857 distributed were evaluated for a return rate of 73,9%. The resi-
dents’ average age was 30 (sd 3.42), including 335 men (53%) and 298 women (47%). Most partici-
pants were in their second or third year of residency (65%), aiming for a specialty in general surgery 
(39%), orthopedics (26%), or urology (7%). The queried surgical residents reported a high PSS (m 
15.76, sd 6.03, R 0-38), a high subscore of perceived helplessness (m 12.35, sd 4.43, R 0-26), and an 
ordinary subscore of self-efficacy (m 5.03, sd 2.49, R 0-11). There were no association between PSS or 
its subscale scores and sex (p=0.09), nationality (p=0.122), and aimed surgical specialty (p=0.053). 
Yet, surgical residents had significant higher summative PSS scores (m 15.76, sd 6.03 vs m 12.74, sd 
6.54, p<0.01) and perceived helplessness (m 12.35, sd 4.43 vs m 7.11, sd 4.5, p<0.01) when com-
pared to a contemporary, age-matched Swiss german speaking reference population.
Conclusion: Surgical residents are exposed to high levels of stress, which may negatively affect various 
aspects of medical education and professionalism. Regardless of gender, nationality, or chosen spe-
cialty surgeons in training perceive levels of stress and helplessness about 20% and 43% higher than 
an age-matched reference population. In this context, stress coping and stress reduction initiatives 
may be considered to prevent burnout and resident attrition.

37.5
Improved guideline compliance during clinical trials: a plea to participate in clinical research
D. Bertschi, W. P. Weber, E. Mujagic, F. Saxer, W. R. Marti (Basel)

Objective: Perioperative antimicrobial prophylaxis (amp) redosing in long duration surgical interven-
tions is highly recommended, but frequently disregarded. We comparatively analyzed compliance in 
a retrospective data set of a consecutive series of interventions (A), and in a prospective randomized 
study addressing optimal preoperative amp application timing (B). We hypothesized that inclusion in 
a scientific study might improve compliance also beyond study scopes.
Methods: We analyzed two sets of data acquired from interventions performed during 2000/01 (A) 
and 2014/15 (B) in two major hospitals. From 3836 (A) and 5580 (B) interventions in adults undergo-
ing abdominal, trauma or vascular surgery, we selected interventions with a duration >240 min, cdc 
wound class I-III, receiving amp. In contrast to period A, medical personnel involved in period B, had 
been made aware of an ongoing clinical study comparing different timings of preoperative, initial amp 
application. Correct time point for redosing was set to 4 hours after initial amp application, e.g. two 
half-lives of the antibiotic used (Cefuroxime).
Results: A total of 651 surgical interventions were considered. 359 (55,1%) were visceral interventions, 
while 169 (26,0%) and 123 (18,9%) were trauma and vascular surgeries, respectively. A total of 356 
surgical interventions were included in set A. Among them, 123 (34,5%) received antibiotic redosing. 
The second data set, B, included a total of 295 patients. Among them, 207 (70.1%) had amp redosing 
(p-value: < 0,001). Odds ratio was 4.44. Redosing was also applied with correct timing (4 hours +/- 15 
min) more frequently in set B than in set A (p-value: <0,001), with a 2.51 odds ratio.
Conclusion: Likelihood of correct amp redosing is higher within a clinical study, even if this is investi-
gating partially unrelated aspects of amp application. Thus, participation to ongoing clinical research 
studies significantly improves overall compliance to treatment guidelines.

 
37.6
Does the time of the day of surgery influence perioperative complications – a nationwide database 
analysis in 31’692 patients
S. Halvachizadeh, H.-C. Pape, V. Neuhaus (Zurich)

Objective: Emergency and surgery for acute injuries is often required to avoid excessive bleeding and 
prevent from infections in open fractures. However, it has previously been discussed, that surgeon re-
lated factors (e.g. experience of the surgeon, teaching vs. non-teaching hospital) might play a role in 
adverse outcomes for these surgeries. We evaluated whether the time of day for emergent surgery is 
associated with complications.
Methods: A prospective database (AQC, nationwide Swiss quality assurance project) was used to 
evaluate all trauma surgeries within 11 years in more than 70 Swiss surgical units. Inclusion criteria: 
All trauma coded diagnosis that were surgically treated in Swiss hospitals. Exclusion criteria: missing 

data for time of surgery. The daytime of surgery was stratified into morning (7AM - noon), afternoon 
(1PM – 6PM), evening (7PM – 11PM) and night (Midnight – 6AM). The primary outcomes were intra-
operative (e.g., nerve, tendon, or vascular damage, iatrogenic fractures), postoperative (e.g., bleeding, 
infection, impaired wound healing, incorrect axial, rotational or length reduction) and general compli-
cations (pulmonary, cardiovascular, gastrointestinal, renal, or neurological) and mortality. Co-factors 
included age, gender, ASA classification, type of surgery, experience of the surgeon, length of surgery 
and length of stay) Variables were sought in bivariable and multivariate anylysis.
Results: Of 31’692 patients, 44% were operated in the morning, 40% in the afternoon, 14% in the even-
ing and 1.7% at night. The in-hospital mortality rate was significantly higher after nightly (2.4%) as well 
as afternoon surgery (1.7%). The time of surgery had no significant influence on intra- (0.5%) or post-
operative complication rates (3.4%) in multivariable analysis, but a significant influence on general 
complications (7.9%). Afternoon- and night-surgery were significant predictors for general complica-
tions. Age, gender, higher ASA classification, and emergency procedures were typical risk factors for 
mortality and complications in this cohort.
Conclusion: Emergency procedures performed at night and in the afternoon appears to be associated 
with an increased incidence of adverse outcomes. Further studies should evaluate whether this is rel-
evant for certain diagnoses and/or procedures.

 
37.7
Impact of sleep deprivation on surgical laparoscopic performance – a computer based crossover 
study
S. Leu1, R. F. Staerkle2, S. Gaukel2, L. Fink3, C. Soll2, D. M. Aasen4, M. Vitz1, L. E. Ramseier1, R. N. Vuille-dit-
Bille4 (1Zurich, 2Winterthur, 3St.Gallen, 4Aurora/USA)

Objective: Despite work hour restrictions, 24-hour calls remain an important part of patient care and 
surgeon’s training. Whether surgeon’s motor activity is affected by virtue of sleep deprivation remains 
controversial. The aim of the present study was to assess the effect of 24 hours of sleep deprivation on 
non-physicians in computer-simulated laparoscopy.
Methods: Crossover study. Motor activity was assessed following 24 hours of sleep deprivation and 
after being well rested in 20 non-physicians using a virtual-reality trainer. Participants attended a stand-
ardized training preceding the study and were randomly assigned to perform simulator tests either well 
rested first and sleep deprived subsequently or vice versa. Both simulator tests were performed within 
48 to 96 hours after the training. Additionally, several participants’ characteristics possibly influencing 
motor activity were assessed by multivariate analysis.
Results: In three different tasks performed, no significant differences in total time to complete the pro-
cedure, average speed of instruments, and path length of instruments were seen between conditions, 
with one exception. During one task, instrument path length was significantly longer following sleep 
deprivation (p = 0.0435). Error rates (i.e. non-cauterized bleedings, perforations, etc.), as well as preci-
sion, and accuracy rates showed no difference between conditions. None of the assessed characteris-
tics had an effect on simulator performance.
Conclusion: Twenty-four hours of sleep deprivation does not seem to affect laparoscopic performance 
assessed by computer-simulated programs. If this finding can be transferred directly to surgical perfor-
mance in the operating room may not be answered by the present study.

 
37.8
Impact of residency training level on the surgical quality following general surgery procedures
D. Loiero, M. Slankamenac, P.-A. Clavien, K. Slankamenac (Zurich)

Objective: To investigate the safety of surgical performance by residents of different training level per-
forming common general surgical procedures.
Methods: Data were consecutively collected from all patients undergoing general surgical procedures 
such as laparoscopic cholecystectomy, laparoscopic appendectomy, inguinal, femoral and umbilical 
hernia repair from 2005 to 2011. The operating surgeons were grouped into junior residents, senior 
residents and consultants. The comprehensive complication index (CCI) representing the overall num-
ber and severity of all postoperative complications served as primary safety endpoint. A multivariable 
linear regression analysis was used to analyze differences between groups. Additionally, we focused 
on the impact of senior residents assisting junior residents on postoperative outcome comparing to 
consultants.
Results: During the observed time 2715 patients underwent a general surgical procedure. In 1114 
times a senior resident operated and in 669 procedures junior residents performed the surgery. The 
overall postoperative morbidity quantified by the CCI was for consultants 5.0 (SD 10.7), for senior resi-
dents 3.5 (8.2) and for junior residents 3.6 (8.3). After adjusting for possible confounders no difference 
between groups concerning the postoperative complications was detected. There is also no difference 
in postoperative complications detectable if junior residents were assisted by consultants then if as-
sisted by senior residents.
Conclusion: Patient safety is ensured in general surgery when performed by surgical junior residents. 
Senior residents are able to adopt the role of the teaching surgeon in charge without compromising 
patients’ safety.
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38.1
Preliminary results and experiences from a screening program for lung cancer in a high risk population
K. Gioutsos1, K. Klingler1, R. A. Schmid2, O. Schöb1 (1Zurich, 2Bern)

Objective: Lung cancer is nowadays the major cause of cancer deaths among both men and women, 
showing an upward trend in the last decades, mostly due to the advanced stage at the time of diagno-
sis. The National Lung Screening Trial (NLST), published in 2011, managed to show that the screening 
with low-dose chest-CT in a high risk population could reduce mortality through a shift of the lung 
cancer stages at the time of diagnosis. The value of such a screening program in order to detect lung 
cancer cases at an earlier stage remains to be proven.
Methods: From February 2016 to July 2017, 598 persons at high risk for lung cancer were enrolled. 
The participation in the screening program was optional and the participants were informed through 
advertisements in the media and newspaper. Included were smokers, ex-smokers and never-smokers 
older than 50 with 1 of the following criteria: i) > 20 packyears, ii) history or active ENT-tumor, iii)chronic 
exposition to passive smoking, radon, dieselparticles or dieselgas, iv) family history of two or more first 
grade relatives that suffered from lung cancer. All participants underwent a screening examination 
with low-dose chest-CT. Data were collected in regard to pulmonary nodules or other lung abnormali-
ties, as well as abnormal findings from other organs such as kidney, liver, breast and coronary vessels.
Results: A total of 140 persons (23.4%) showed positive screening results and were further evaluated. 
118 (84.3%) and 12 (8.6%) underwent a low-dose chest-CT after 3 and 1 month respectively. After 
the further examinations 12 patients with abnormal findings from other organs and 4 patients with 
benign pulmonary findings were referred for further assessment. The histological diagnosis of NSCLC 
was set in 4 patients (0.66%), three of which were operated and one was treated with chemotherapy 
(Stage IIIB).
Conclusion: Screening for lung cancer as every screening examination imposes benefits and bears 
certain risks. Overdiagnosis, overtreatment and possible harm due to radiation are some of them. 
Moreover certain technical details such as the interval between screening tests and the criteria to de-
fine abnormal findings will have to be re-assessed, in order to target the population that will profit the 
most. Nevertheless the need for a wide screening program for lung cancer is inevitable.

 
38.2
Excess of brain imaging in stage IA Non-Small Cell Lung Cancer (NSCLC): an underestimated cost 
factor
T. Nguyen, J. A. Lutz, R. A. Schmid, G. J. Kocher (Bern)

Objective: There is a controversy between the different guidelines regarding the role of brain imag-
ing in the staging of stage IA NSCLC. The National Comprehensive Cancer Network (NCCN) does not 
recommend brain imaging for patients without neurological symptoms, whereas the British Thoracic 
Society recommends brain imaging for all patients considered for curative therapy. Aim of this study 
was to investigate the adherence to the aforementioned guidelines including the subsequent influence 
on patient outcome in our tertiary care center.
Methods: All patients with NSCLC treated at our institution from 2012 to 2015 were included in this 
study. The 7th lung TNM classification and staging system was used.
Results: 504 patients were included in our study with a median age of 67 years. The predominant cell 
types were adenocarcinoma in 296 patients and squamous cell carcinoma in 173 patients. There 
were 101 stage IA and 403 stage IB-IV. Among asymptomatic clinical stage IA patients, 44 had initial 
brain imaging despite missing neurological symptoms whereas 57 did not. None of these patients 
was found to have metastasis. 84 patients with higher tumor stages showed neurological symptoms 
and therefore had brain imaging, showing cerebral metastasis in 59 patients (70.2%). There was no 
difference in the detection rate between CT-Scan and MRI (p = 0.64). Among the remaining asymp-
tomatic patients who did not receive any initial brain imaging (n=183), 2 eventually developed brain 
metastasis. One patient suffered from a stage IIIB NSCLC and was a non-responder to palliative radio-
chemotherapy. The second patient needed an emergency lobectomy because of sepsis secondary to 
poststenotic pneumonia (stage IIA). Only 11/70 patients (15.71%) with brain metastasis did not show 
any initial neurological symptoms. They were all N+ except for two patients.
Conclusion: Brain imaging did not lead to an upstaging in stage IA patients, confirming the recom-
mendations of the NCCN. If we consider all brain studies done in this cohort, there was a potential cost 
saving of 30‘800 CHF. This should motivate a better adherence to the established guidelines.

 
38.3
Initial experience, clinical and oncological outcome of 100 consecutive uniportal pulmonary segmen-
tectomies
K. Gioutsos, J. A. Lutz, P. Dorn, R. A. Schmid, G. J. Kocher (Bern)

Objective: Prospective evaluation of clinical short-term outcomes on one hand and oncological long-
term outcomes of uniportal segmentectomies on the other hand.
Methods: Retrospective analysis of all patients that underwent single-port anatomical segmentectomy 
from 04/2015 to 03/2017 at our institution.
Results: A total of 100 patients, 60 of them men with a mean age 65.5 years, underwent a uniportal 
pulmonary segmentectomy. Diagnoses were bronchial carcinoma (n=73), metastasis (n=16) and 
benign lesions (n=11). Besides resection of one single lung segment (n= 64), 16 bi-segmentectomies, 
17 tri-segmentectomies and 3 resections of 4 lung segments were performed. No conversions to multi-
port VATS or thoracotomy were necessary. Primary lung tumour types were adenocarcinoma (n=51, 

69.9%), squamous cell carcinoma (n=13, 17.8%), neuro-endocrine tumors (n=7, 9.6%) and SCLC 
(n=2, 2.7%). T-stages were: pT1 (n=48, 65.7%), pT2 (n=21, 28.7%) and pT3 (n=2, 2.7%). Mean tumor 
size was 18.1 mm (±9.2, range 2-44 mm). All patients underwent systematic regional and medias-
tinal lymph node dissection with a mean number of extracted lymph node stations 3.46 ±1.77 and 
number of lymph nodes 10.7 ± 7.9. Nine patients (12.3%) were nodally upstaged. The 30-day mortal-
ity and morbidity rates were 1% and 10%, respectively. One patient died from acute bleeding from 
a pre-existing duodenal ulcer despite emergency laparotomy. Postoperative complications included 
pneumonia (n=4), prolonged air leak (n=5) as well as one patient with postoperative hemothorax, 
who was successfully treated with a chest tube. The median duration of chest tube was 1 day (range 
0-16 days) and the median length of hospital stay was 3 days (range 1-40 days). In the mean follow-
up time of 15.9 months (9-33): 2 patients showed local recurrence and 2 patients presented with a 
recurrence involving another lung lobe, all of them underwent curative lobectomy. 2 patients died be-
cause of recurrence of a pre-existing ENT tumour and 2 patients died because of metastasis of NSCLC 
without signs of local recurrence.
Conclusion: Uniportal anatomical segmentectomy is a safe and effective surgical alternative to tra-
ditional lung resections. Short-term clinical outcomes are promising and the long-term oncological 
outcome remains to be further assessed in the years to come.

38.4
Oncological outcome after surgery for NSCLC: a 10 year single center experience
L. Payrard, M. Gonzalez, A. Roth, Y. Perentes, E. Abdelnour, S. Peters, I. Letovanec, E. Ozsahin,  
J. Pasquier, H.-B. Ris, T. Krueger (Lausanne)

Objective: Surgery is the mainstay of treatment for early stages of NSCLC. Within the last decade the 
introduction of VATS anatomical lung resection (AR) has notably influenced surgical strategies. We 
here report the oncological outcome of AR for NSCLC during a 10 year period.
Methods: Single center retrospective cohort study including consecutive patients undergoing AR for 
NSCLC from January 2006 to December 2015. Patients with AR for recurrent or metachronous NSCLC 
or incomplete follow-up were excluded. Kaplan-Meier estimates were applied for analysis of overall and 
disease-free survival (OS, DFS).
Results: 1044 patients had AR for malignant disease, 868 pts for NSCLC, 559 eligible patients were 
enrolled. Mean follow up was 5 years. From 2006 to 2009 AR was performed in all patients by thora-
cotomy. Thoracotomy rate decreased progressively from 2010 to 2015 (91, 65, 59, 47, 49, 36%). Path-
ological stage 1-year / 5-year OS (%) were 87/77 (IA), 88/67 (IB), 91/52 (IIA), 75/31 (IIB), 79/59 
(IIIA), 50/25 (IIIB) before 2010 and 99/92 (IA; p<0.05), 94/69 (IB; ns), 84/59 (IIA; ns), 85/52 (IIB; 
ns), 89/55 (IIIA; ns), 58/23 (IIIB;ns) thereafter. DFS was not significantly different in patients undergo-
ing surgery before or after 2010.
Conclusion: Today VATS anatomical lung resection can replace open resection of NSCLC in the major-
ity patients. The introduction of a VATS program has no negative impact on survival of patients under-
going lung resection for NSCLC.

 
38.5
Cancer stem cell plasticity in the NSCLC cell line A549
T. Marti1, C. C. Tièche1, E. Bührer1, Y. Gao1, N. Hobi1, S. A. Berezowska1, K. Wyler1, L. Froment1, S. Weis2, 
R. Bruggmann1, P. Schär2, M. Amrein1, S. R. Hall1, G. Kocher1, C. Riether1, R. W. Peng1, R. A. Schmid1 
(1Bern, 2Basel)

Objective: More than 80% of lung tumors are non-small-cell lung cancers (NSCLC). Cancer stem cells 
(CSCs) are characterized by an increased expression of stemness-associated genes, and drive tumor 
initiation and therapy resistance. Cell lines are essential tools to standardize and compare experimen-
tal findings in basic and translational cancer research. Here, we identified and comprehensively char-
acterized three morphologically distinct cellular subtypes in the NSCLC cell line A549.
Methods: Whole genome mRNA expression was analyzed by Illumina HiSeq3000 2x 150 bp paired 
end sequencing. Protein expression was analyzed by multicolor flow cytometry and immunofluores-
cence microscopy. Mouse studies were conducted in accordance with Institutional Animal Care and 
Ethical Committee-approved animal guidelines and protocols. Immunohistochemical staining was 
performed using an automated Bond III immunostainer.
Results: Subtype-specific cellular morphology is maintained during short-term culturing, resulting in 
the formation of morphologically distinct colonies (holoclonal, meroclonal and paraclonal colonies). 
A549 holoclone cells were characterized by an epithelial and stem-like phenotype, paraclone cells 
featured a mesenchymal phenotype whereas meroclone cells were phenotypically intermediate. Cell-
surface marker expression of subpopulations changed over time, indicating an active epithelial-to-
mesenchymal transition (EMT), in vitro and in vivo. EMT has been associated with the overexpression of 
the immunomodulators PD-L1 and PD-L2, which were overexpressed in para- versus holoclone cells, 
respectively. We found that DNA methylation is involved in epigenetic regulation of marker expression. 
Holoclone cells were extremely sensitive to cisplatin- and radiotherapy in vitro, whereas paraclone cells 
were highly resistant. Xenograft tumor formation capacity was highest in holoclone cells. Our results 
show that A549 subpopulations might serve as a unique system to explore the network of stemness, 
tumor initiation capacity, invasive and metastatic potential and chemo/radio-therapy resistance.
Conclusion: Our protocol for isolating subpopulations from the A549 line might provide a unique sys-
tem to study the network of stemness, tumor initiation capacity, invasive and metastatic potential and 
therapy resistance.
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38.6
An Enhanced Recovery after Surgery (ERAS) program for video-assisted thoracoscopic anatomical 
lung resections is cost-effective
E. Abdelnour-Berchtold, V. Doucet, T. Krueger, J. Bellier, A. Roth, J. Perentes, H.-B. Ris, F. Gronchi,  
M. Gonzalez (Lausanne)

Objective: Enhanced recovery after surgery (ERAS) programs have been reported to decrease compli-
cations and hospital stay after lung resection, but implementation requires time and financial invest-
ment with a dedicated clinical nurse. The aim of this study was to evaluate the clinical and economic 
outcomes for video-assisted thoracosocopic surgery (VATS) anatomical pulmonary resection before 
and after ERAS implementation.
Methods: The first 50 consecutive patients undergoing VATS lobectomy or segmentectomy for malig-
nancy after implementation of ERAS program were compared with 50 consecutive patients treated 
before its introduction. The ERAS protocol consisted on preoperative counseling, reduced preoperative 
fasting with preoperative carbohydrate loading, avoidance of premedication, standardized surgery 
and postoperative analgesia, early removal of chest tube, nutrition and mobilization. Length of stay, 
readmissions and cardio-pulmonary complications within 30 days were compared. Total costs were 
collected for each patient and a cost-minimization analysis was calculated while integrating ERAS-
specific costs.
Results: The 2 groups were similar in terms of demographics and surgical characteristics (table 1). 
The ERAS group had significantly shorter postoperative length of stay (median: 4 days; vs 7 days, 
p<0.0001), decreased pulmonary complications (16% vs 38%; p=0.012) and decreased overall post-
operative complications (24% vs 48%, p: 0.031). One patient was readmitted for each group and there 
was no 30-day mortality. ERAS-specific costs were calculated as 664ć per patient including the costs 
related to dedicated nurse, database and carbohydrate drinks. Mean total hospitalization costs were 
significantly lower in ERAS group (15945ć vs 20360ć, p<0.0001), mainly related to lower costs for the 
post-operative period (7449ć vs 11454, p<0.0001) in comparison with intra-operative period (8496ć 
vs 8906, p: 0.303). Cost-minimization analysis showed a mean saving in the ERAS group of 3751ć 
per patient.
Conclusion: ERAS program for VATS anatomical resection is associated with lower complication rates, 
shorter postoperative length of stay and is cost-effective even during implementation.

Variables Non ERAS 
VATS lobectomy 
/segmentectomy

ERAS 
VATS lobectomy / 
segmentectomy

P-value 

Number of patients
Age (years, median/range
Sex 
- Female 
- Male
ASA score
- I
- II
- III 

50
68 (51-81)

32 (64%)
18 (36%)

0
24 (48%)
26 (52%)

50
64 (44-87)

26 (52%)
24 (48%)

0
33
17

0.066

0.228

0.07

Anatomical resection 
- Segmentectomy 
- Lobectomy 
Operative time (minutes, mean/range) 

20 (40%) 
30 (60%) 
150 (55-303) 

18 (36%) 
32(64%) 
134 (75-285) 

0.684

0.045 
Overall morbidity 
Overall pulmonary complications
- Pneumonia 
- Air leak> 7 days 
- Atelectasis 
- Recurrent nerve lesion 
- Chylothorax 
- FA
- Myocardial infarction
- Urinary retention 
- Re-operation at 1 month 
- Drainage (days, median/range) 

24 (48%)
19 (38%) 
9 (18%) 
6 (12%) 
4 (8%) 
1 (2%) 
1 (2%) 
3 (6%) 
1 (2%) 
1 (2%) 
1 (2%)
3 (1-15) 

12 (24%)
8 (16%) 
5 (10%) 
4(8%) 
0
0
0
1 (2%) 
0
2 (4%) 
1 (2%)
2 (2-15) 

0.031
0.012 
0.253
0.51
0.042
0.32
0.32
0.312
0.32
0.562
1
0.062 

Postoperative stay (days, median/range) 7 (3-22) 4 (2-17) <0.0001 

Intraoperative costs (€)
Postoperative costs (€)
Total hospitalization costs (€)
Cost related to ERAS (€)
Overall costs (€)
Difference (€)

8906
11454
20360
-
20360

8496
7449
15945
664
16609
- 3751

0.303
<0.0001
<0.0001

 

38.7
Anti-platelet therapy in patients undergoing lung anatomical resections
J. Khallouf, E. Abdelnour, H.-B. Ris, M. Gonzalez, T. Krueger, J. Perentes (Lausanne)

Objective: Anti-platelet therapy management in patients undergoing lung anatomical resection is 
controversial. Here we determined the impact of single or dual anti-aggregation on the postoperative 
morbidity/mortality.
Methods: We reviewed 494 prospectively collected files of patients who underwent lung anatomical re-
sections between 2012 and 2015. Patients on dual anti-platelet therapy were switched to a single regi-
men before surgery when possible. Patients on single anti-platelet therapy were kept on their treatment. 
We determined the morbitidy/mortality, the occurrence of hemothoraces requiring intervention and of 
major cardiovascular events (myocardial infarct and stroke, MCEs) in four groups: no anti-aggregation 
therapy (n=383, groupe 1), aspirin only (n=99, groupe 2), clopidogrel only (n=5, groupe 3) and aspirin 
+ clopidogrel (n=12, group 4).
Results: The surgical approach was comparable between groups (VATS in 305, 61% and thoracotomy 
in 189, 49% patients). Postoperative hemothoraces (n=12) developed in 2%, 3%, 0% and 8% of pa-
tients from groups 1 to 4 respectively. Major cardiovascular events (1 stroke and 5 myocardial infarcts) 
occurred in 0.5%, 1%, 0% and 25% of patients from groups 1 to 4 and were significantly more common 
in group 4 (p<0.05). Morbidity was comparable between groups and one in-hospital postoperative 
death occurred in a patient from group 2 following a massive pulmonary embolism.
Conclusion: Single anti-platelet therapy continuation in patients undergoing lung anatomical resection 
is not associated to increased morbidity/mortality. High risk patients with dual anti-platelet therapy 

have significantly more MCEs and a trend to more postoperative bleeding although this does not in-
crease in-hospital mortality.

 
38.8
Resection of a large thymoma of 15 cm without thoracotomy nor sternotomy
E. Abdelnour-Berchtold, C. Forster, T. Krueger, J. Perentes, M. Gonzalez (Lausanne)

Objective: Video-assisted thoracoscopic surgery (VATS) is an accepted approach for small (less than 
5 cm), well encapsulated, non invasive thymoma. However, larger thymoma are generally managed 
by sternotomy to achieve safe dissection and easier extraction of the specimen.
Methods: We present the case of a patient who underwent bilateral three port thoracoscopy and sub-
xyphoid extraction of a large 15 cm thymoma.
Results: A 51-year-old male was referred with an incidental finding of a large anterior mediastinal 
mass. Chest CT-scan showed a well encapsulated thymic lesion of 10x15cm extending on the left 
pleural cavity close to the left phrenic nerve without invasion of adjacent structures. The trans-thoracic 
Tru-Cut biopsy diagnosed an AB thymoma. The procedure started on the right side distant to the tumor 
to first dissect and control the superior horns off the innominate vein. Tumor was released from the 
pericardium on the right side. Then, the left thoracoscopy allowed safe dissection of the left phrenic 
nerve. A subxyphoid incison was added with resection of the xyphoid appendix. The specimen was 
finally placed in a retrieval bag and removed. Histological examination confirmed the complete resec-
tion of 15cm AB thymoma Masaoka stage I. Postoperative course was uneventful and the patient was 
discharged on day 4.
Conclusion: Large thymoma can be managed occasionally by bilateral thoracoscopy to control and 
dissect safely both innominate vein and phrenic nerves. In case of large tumor, surgical specimen can 
be extracted without thoracotomy nor sternotomy through a small subxyphoid incision.

 
38.9
Surgical smoke – still a severely underestimated threat
G. Kocher, S. Sesia, R. A. Schmid (Bern)

Objective: The smoke that is generated from electrocautery dissection contains a variety of irritating 
and/or carcinogenic components as well as biological particles. Aim of this study was to investigate 
the effectiveness of a mobile smoke extraction system (SES) in protecting surgical personal from these 
hazardous fumes. Furthermore the filter capacity of two different surgical masks are investigated. 
Methods: Standardized cuts of 3 cm length and 10 s duration were performed with an electrocautery 
device (VIO 300D, ERBE Swiss AG; Setting: Spray Coag 80 Watt Effect 2) on fresh pig meat and the 
generated surgical fume was analyzed with and without the additional use of an on-tip mobile SES (IES 
2, ERBE Swiss AG) using a real-time proton-transfer-reaction time of flight mass spectrometer (PTR-
TOF) with its inlet 20 cm above the specimen.
Results: A suite of volatile organic compounds (VOC) present in the smoke were analyzed. Of spe-
cific interest were nine main toxic and/or carcinogenic substances including 1,3-butadiene, benzene 
and furfural which were found in concentrations several times higher than the exposure limits set by 
our national institute of occupational safety and health (SUVA). Even when the mobile SES was set to 
maximum suction power (instead of the standard setting of 60% suction), the device was only able 
to reduce these substances to a certain degree and especially butadiene and benzene still remained 
above the permissible exposure limits. Both tested surgical masks, mask 1 ‘The Lite One’ (Kimberly-
Clark) as well as mask 2 ‘3M VFLEX’ (3M AG), did not provide any protection at all from the aforemen-
tioned VOC’s.
Conclusion: The SES was able to reduce the concentrations of most of the detected volatile organic 
compounds, but especially the carcinogenic substances butadiene and benzene remained at inac-
ceptable high levels. According to the abovementioned late-breaking data, further investigation of this 
topic is imperative, especially when considering that the cautery was only used for 10 seconds in this 
experiment. 
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Table 1. Influence of SES on concentration of VOC’s. 

 Liver 
no SES 

Liver 
SES 60% 

Liver 
SES 100% 

Muscle 
no SES 

Muscle 
SES 60% 

Muscle 
SES 100% 

PEL  
[ppb] 

1,3-Butadiene 
(C4H6) [ppb] 

19.06 
±1.54 

15.57 
±0.63 

14.21 
±0.07 

15.40 
±0.65 

13.17 
±0.02 

13.25 
±0.04 5 

Benzene 
(C6H6) [ppb] 

6.21 
±1.33 

2.59 
±0.49 

1.16 
±0.05 

2.45 
±0.37 

1.33 
±0.04 

1.09 
±0.02 0.5 

Furfural 
(C5H4O2) [ppb] 

14.34 
±2.97 

5.29 
±1.13 

0.99 
±0.11 

0.49 
±0.07 

0.21 
±0.02 

0.18 
±0.00 

 
2 

 
SES: smoke evacuation system; PEL: permissible exposure limit; ppb: parts per billion. 
 

 

Table 2. Influence of surgical mask on concentration of VOC’s.  

 Liver 
no SES 

Liver 
no SES 
Mask 1 

Liver 
no SES 
Mask 2 

Muscle 
no SES 

Muscle 
no SES 
Mask 1 

Muscle 
no SES 
Mask 2 

PEL 
[ppb] 

1,3-Butadiene 
(C4H6) [ppb] 

19.06 
±1.54 

21.62 
± 1.13 

19.06 
± 0.88 

15.40 
±0.65 

18.65 
± 1.02 

23.05 
± 2.25 5 

Benzene 
(C6H6) [ppb] 

6.21 
±1.33 

6.77 
± 0.70 

5.82 
± 0.59 

2.45 
±0.37 

4.05 
± 0.47 

6.14 
± 0.77 0.5 

Furfural 
(C5H4O2) [ppb] 

14.34 
±2.97 

7.84 
± 0.66 

11.27 
± 1.13 

0.49 
±0.07 

0.50 
± 0.02 

0.72 
± 0.05 

 
2 

 
 

 

Table 3. Influence of electrocautery settings on concentration of VOC’s  

No SES used 

Muscle 
Spray Coag 

80W 
Effect 2 

Muscle 
Autocut 
100W 

Effect 4 

Muscle 
High cut 

180W 
Effect 4 

Muscle 
Swift cut/coag 

100W 
Effect 4 

PEL 
[ppb] 

1,3-Butadiene 
(C4H6) [ppb] 

15.40 
±0.65 

15.98 
±1.26 

15.73 
±0.85 

14.96 
±0.54 5 

Benzene 
(C6H6) [ppb] 

2.45 
±0.37 

3.19 
±0.76 

2.81 
±0.49 

2.19 
±0.32 0.5 

Furfural 
(C5H4O2) [ppb] 

0.49 
±0.07 

0.46 
±0.09 

2.62 
±0.72 

0.25 
±0.03 

 
2 

 

Traumatology – Lower Extremity 40
40.1
Experience with the Distal Femoral Nail (DFN)® in the treatment of distal femoral fractures in the last 
10 years
B. Oberreiter, Ü. Can, A. Platz (Zurich)

Objective: Only 6% of all femoral fractures occur in the distal third. We see them in two main patient 
groups, young patients after high energy trauma and elderly patients with low energy trauma. More 
than 85% of patients are older than 50 years. Most of them are treated with minimal invasive surgical 
procedures, either nails or minimal invasive plate osteosythesis (MIPO). Talking about DFN® there are 
often reserves because of the approach through the knee joint with possible iatrogenic damage of 
intraarticular structures. In comparison of the literature, there is actual no clear difference between the 
outcome of nails and plates. The goal of these work was to analyse our 10 year results in the treatment 
of distal femoral fractures with the DFN® in a mainly elderly patient collective.
Methods: We analysed patients treated with DFN® at our clinic in the last 10 years independent of age, 
gender or type of fracture (primary fracture, periprosthetic fracture) retrospectively. We considered the 
radiological healing of the fracture as well as the complication rate, the necessity of reoperation and 
the clinical outcome.
Results: Between 2008 and 2017 we treated 61 patients with a distal femoral fracture with the DFN®. 9 
of them had a periprosthetic fracture. The average age was 77(18-103) years. We had 53 females and 
8 males. 44 patients could be seen regularly in our outpatient department, in all of them the fracture 
healed (72%). 6 patients died short time after surgery, 10 were lost to follow up and 1 patient suffered 
a periimplant femoral fracture one month after osteosynthesis with DFN®, so that the nail had to be 
removed for plate osteosynthesis. 1 patient developed an infection and a consecutive osteomyelitis.
Conclusion: The treatment of distal femoral fractures with the DFN® was successfully performed at our 
clinic in the last 10 years. Most fractures healed with good postoperative results and a high level of pa-
tient satisfaction. The DFN® is a valid alternative to the LISS® especially in geriatric patients or patients 
with knee prosthesis. Compared to plates it allows early weight bearing because of the biomechanical 
advantages of an intramedullary implant.

 
40.2
Surgical treatment of distal femur fractures in geriatric patients – from amputation to postoperative 
full weight-bearing
A. Loosen, M. Dietrich (Zurich)

Objective: The treatment of distal femur fractures in geriatric patients is challenging. Due to high perio-
perative complication rates, loss of reduction, non-union and a 5-year mortality-rate of 50% the results 

are mainly disappointing. Therefore non-operative treatment or primary amputation had still been a 
therapeutic recommendation until the late nineties. With the introduction of angular stable implants, 
the goal of osteosynthesis changed to reducing immobilization, preserving quality of life and most 
importantly: enabling patients to return to their preoperative environment.
Methods: In this single institution case series, we retrospectively analyzed the data of patients aged 
65 years and greater, with fractures of the distal femur. All patients underwent fracture fixation with 
the Less Invasive Stabilization System (LISS) or Variable Angle Locking Distal Femur Plate (VA-LCP) 
between 2013 and 2017. Points of interest included perioperative morbidity, mortality, weight-bearing 
status and care-dependency after hospital discharge.
Results: 46 patients (86 years (65-99), 91% female (n=42)), with 50 fractures of the distal femur 
(AO 33-A (78%), B (8%), C (14%)) were identified. Most patients (60%, n=30) already had prior treat-
ment with an implant due to a fracture (n=8) or osteoarthritis (n=22). The perioperative morbidity was 
33% (n=15), in-hospital mortality was 7% (n=3). At the time of analysis, 57% (n=26) of the patients 
had died, with a one-year mortality rate of 33% (n=15). For six weeks postoperatively, 52% (n=26) of 
patients were mobilized without weight-bearing. Partial weight-bearing was allowed in 42% (n=21) of 
patients, and 6% (n=3) of patients were allowed immediate full weight-bearing. Of the 20% (n=9) of 
patients who were able to return to their home environment after temporary in-care or rehabilitation, 
83% (n=8) had been allowed partial and/or full weight-bearing.
Conclusion: Geriatric patients with distal femur fractures face a very high mortality rate. Despite a low 
perioperative local complication rate, no implant failures and stable fixations the rate of patients return-
ing to their home environment was low. Early postoperative mobilization appears to have a beneficial 
effect on the return home. In conclusion, we changed our weight-bearing restrictions in favor of im-
mediate full weight-bearing, thereby hoping to preserve the patient’s independence after this severe 
trauma.

 
40.3
DFN® (distal femur nail) in femur fractures distal or peri-implant to a PFNA® (proximal femur nail anti-
rotation) – a valid option?
M. Leimbacher, Ü. Ünal, A. Platz (Zurich)

Objective: Due to high incidence of intertrochanteric femur fractures, many elderly patients already 
have a PFNA® implanted. As a result of further falls, femur fractures distal or peri-implant to the nail 
occur. So far, no therapeutical standards for these injuries are described in literature. Our goal was 
to analyse our results in patients with a PFNA® implanted who suffered from a femur fracture distal 
or peri-implant to the nail, who underwent a removal of the PFNA® and the implantation of a DFN®.
Methods: Between January 2010 and December 2017, all patients with a femur fracture distal or peri-
implant to a PFNA® who were treated with implant removal and DFN®, were analysed retrospectively. 
We considered the clinical outcome, the radiological healing and the complication rate, including the 
need for revision surgery and death rate.
Results: 12 patients who already had a PFNA® implanted and who suffered from a femur fracture 
distal or peri-implant to the PFNA® were recruited. After radiological verification of bone healing of the 
intertrochanteric femur fracture, every patient unterwent a removal of the inlaying implant and the os-
teosynthesis with a DFN®. The cohort includes 1 male (8.3%) and 11 female (91.7%) patients. Average 
age was 88 years with a range of 60-103 years. Only in 1 patient a complication occurred: she died the 
first day after surgery. 1 patient got lost to follow-up. 10 patients had clinical and radiographic follow-
up, average after 6.4 months (range 2-26 months) after surgery. No patient needed revision surgery. 9 
patients (90%) showed a radiographic bone healing and a good clinical outcome.
Conclusion: Our data suggests that implanting a DFN® in patients with a femur fracture distally or 
peri-implant to an inlaying PFNA® with a healed intertrochanteric fracture is a valid treatment, as in our 
cohort, most of the patients showed a satisfying clinical outcome with a good bone healing and a very 
low complication rate.

 
40.4
Dislocation of total hip arthroplasty with anterior, lateral and posterior approaches in geriatric pa-
tients: a systematic review and metanalysis
S. Valisena1, B. Scarsi1, M. Ceppi2, B. D. Ciritsis1 (1Bellinzona, 2Genoa/IT)

Objective: The dislocation of hip prostheses is multifactorial and influences quality of life of geriatric 
patients. We analysed the correlation between surgical approach and dislocation of primary total hip 
arthroplasties (THA) in geriatric patients.
Methods: The bibliographic search was conducted in MEDLINE and Cochrane Library (last search: 
May 2017). We collected studies in English on primary THA in patients whose mean age was at least 
65 years. Dysplasia, hip neoplasia, double mobility implants were the main reasons for exclusion. Two 
reviewers selected the studies, evaluated their methodology and retrieved data independently.
Results: Of 672 titles found, only 10 met the inclusion criteria, 2 case series and 8 cohort studies. 
Our metanalysis showed that the anterior approach had the lowest estimate of dislocation (0,5%), 
followed by the lateral (1,5%) and the posterior (4,5%).
Conclusion: In geriatric patients the risk of dislocation after total hip arthroplasty was found to be in-
creased with the posterior approach. Further research is required to evaluate the interplay among risk 
factors for dislocation in the geriatric population. Given the high influence that surgeon experience and 
volume have on outcome, they should be standardized in future studies.
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Figure	4:	difference between the rate of dislocation in each surgical approach group, using as 
reference the lateral approach group	
	  

Position  [95% Conf. Interval] P-value 

Lateral 1.00 ref. - 

Anterior -1.23 -4.22 / 1.76 0.393 

Posterior 2.91 0.37 / 5.45 0.028 

	

	

	

Figure 4: difference between the rate of dislocation in each surgical approach 
group, using as reference the lateral approach group

	

	
surgical indications are indicated in the decreasing order 

A: anterior approach 

AL: anterolateral approach 

AN: avascular necrosis 

FNF: femoral neck fracture 

M: osteometabolic disease 

n.s.: not stated 

NU: non union 

OA: osteoarthritis  

ON: osteonecrosis 

P: posterior approach 

PL: posterolateral approach 

RA: rheumatoid arthritis 

 

	

Table 1: Clinical data 
 

First 
author and 

year 

Study design Mean 
age 

Gender Total 
patients 

Total 
implants 

Indications Approach: 
Number of 
implants 

Mean 
F-U 

Approach: 
Number of 
dislocations 

Time to 
dislocation 

Cebatorius 
et al 2015 

retrospective 
cohort study 

72 
 

M: 432 
F: 980 

1412 1412 FNF P: 1156 
AL: 256 

3 years P: 67 
AL: 7 

12 - 24 
months 

Krenzel et 
al 2010 

retrospective 
cohort study 

67,3 
 

M: 1293 
F: 1655 

2948 3379 OA, ON, 
RA, FNF 

P: 2558 
AL: 821 

6,4 
years 

P: 91 
AL: 3 

3,3 years 

Peck et al 
2006 

retrospective 
cohort study 

70 
 

M: 40 
F: 56 

96 96 OA P: 96 17 
months 

4 n.s. 

Wang et al 
2010 

retrospective 
cohort study 

78,1 
 

M: 16 
F: 26 

42 42 FNF AL: 22 
P: 20 

13 
months 

AL: 0 
P: 1 

n.s. 

Woolson et 
al 2009 

retrospective 
case series 

68 
 

M: 90 
F: 141 

231 245 OA, ON, 
FNF, RA 

A: 245 8,4 
months 

0 any 

Bhandari et 
al 2009 

prospective 
cohort study 

65 
 

M: 613 
F: 664 

1277 1277 OA, AN, 
RA 

A: 1277 3-36 
months 

8 n.s. 

Enocson et 
al 2009 

prospective 
cohort study 

76 
 

M: 125  
F: 573 

698 713 FNF, NU, 
AN  

AL: 463 
PL: 250 

4,3 
years 

AL: 9 
PL: 32 

6 weeks 

Petis et al 
2016 

 

prospective 
cohort study 

 

66 
 
 

M: 43 
F: 75 

118 118 OA, AN A: 40 
P: 38 
L: 40 

3 
months 

0 any 

Lachiewicz 
et al 2013 

prospective 
case series 

78 
 

M: 39 
F: 83 

122 122 OA, FNF, 
ON, RA 

P: 122 
 

6,5 
years 

5 8,6 weeks 

Palan et al 
2009 

prospective 
nonrandomized  

68 
 

M: 412 
F: 674 

1086 1089 OA, FNF, 
ON, M 

AL: 699  
P: 390 

5 years AL: 15 
P: 9 

n.s. 

TOTAL    8030 8493      
 
 
 
LEGEND: 

	

 
Table 2: Primary outcomes 
 

Approach group Surgical approach Studies Implants Dislocations Implants for each  
approach group 

Dislocations for each 
approach group 

anterior approach group anterior approach Bhandari et al. 2009 
Petis et al. 2016 
Woolson et al. 2009 

1562 8 
 

1562 8 (0,5 %) 

lateral approach group anterolateral approach Cebatorius et al. 2015 
Enocson et al. 2009 
Krenzel et al. 2010 
Palan et al. 2009 
Wang et al. 2010 

2261 34 2301 34 (1,5 %) 

 lateral approach Petis et al. 2016 40 0 
posterior approach 
group 

posterior approach Cebatorius et al. 2015 
Krenzel et al. 2010 
Lachiewicz et al. 2013 
Palan et al. 2009 
Peck et al. 2006 
Petis et al. 2016 
Wang et al. 2010 

4380 177 4630 
 

209 (4,5 %) 
 

 posterolateral 
approach 

Enocson et al. 2009 250 32 

TOTAL   8493 251 (2,39 %) 
 
 

Table 2: Primary outcomes

40.5
Fracture-Related Infection (FRI): a consensus on defi nition from an international expert group
M. Morgenstern1, M. McNally2, R. Kühl1, P. E. Ochsner3,1, O. Borens4, R. G. Richards5, M. H. J. Verhofstad6, 
S. L. Kates7, M. Scarborough2, M. Raschke8, P. V. Giannoudis9, Z. Xie10, S. Hungerer11, T. F. Moriarty5, 
S. Velkes12, N. A. Athanasou2, I. McFadyen13, C. Zalavras14, W. J. Metsemakers15 (1Basel, 2Oxford/UK, 
3Liestal, 4Lausanne, 5Davos, 6Rotterdam/NL, 7Richmond/USA, 8Münster/DE, 9Leeds/UK, 10Chongqing/
CN, 11Murnau/DE, 12Tel Aviv/IL, 13Stoke-on-Trent/UK, 14Los Angeles/USA, 15Leuven/BE)

Objective: Fracture-related infection (FRI) is one of the most challenging musculoskeletal complica-
tions in trauma surgery. Currently, estimating the impact of FRI has been hampered by the lack of a 
clear defi nition. In fact, this was confi rmed by a recent systematic review, which showed that only a 
minority of randomized controlled trials (2%) in fracture care use any kind of standardized defi nition 
of infection.The purpose of the consensus process was to review available literature and to propose a 
consensus defi nition on FRI.
Methods: The process that led to this proposed defi nition started with a systematic literature review, 
which revealed that the majority of randomized controlled trials in fracture care do not use a stand-
ardized defi nition of FRI. In response to this conclusion, an international survey on the need for and 
key components of a defi nition of FRI was distributed amongst all registered AOTrauma users. Ap-
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proximately 90% of the more than 2000 surgeons who responded suggested that a definition of FRI 
is required. As a final step, a consensus meeting was held with an expert panel. The outcome of this 
process led to a consensus definition of FRI.
Results: Two levels of certainty around diagnostic features were defined. Criteria could be confirmatory 
(infection definitely present) or suggestive. Four confirmatory criteria were defined: Fistula, sinus or 
wound breakdown; Purulent drainage from the wound or presence of pus during surgery; Phenotypi-
cally indistinguishable pathogens identified by culture from at least two separate deep tissue/implant 
specimens; Presence of microorganisms in deep tissue taken during an operative intervention, as con-
firmed by histopathological examination. Furthermore, a list of suggestive criteria was defined. These 
require further investigations in order to look for confirmatory criteria.
Conclusion: In conclusion, a definition of FRI has been designed based on a stepwise approach. The 
major stimulus behind this work is to offer clinicians the opportunity to standardize clinical reports and 
improve the quality of published literature. This consensus definition should be validated by prospective 
data collection in order to gather evidence of its use in clinical studies and to prove that it can become 
a valuable tool in comparative research.

 
40.6
Does temporary external fixation and staged protocol for closed fractures lead to bacterial contamina-
tion of the surgical site and associated complications? A prospective trial
S. Hodel, T. Koller, B. Link, M. Rossi (Lucerne)

Objective: Temporary external fixation is a viable option for numerous conditions and fixations in or-
thopaedic and trauma surgery. If the external fixator is left in place it is necessary to disinfect it prior 
to surgery, yet the subsequent risk for bacterial contamination of the surgical site originating from the 
external fixator remains unknown. The aim of this study is to determine the extent of the surgical site’s 
bacterial contamination originating from the external fixator.
Methods: In a prospective study, samples were taken at the time of definitive osteosynthesis to as-
sess bacterial contamination of the surgical site and the external fixator in twenty consecutive patients 
treated with temporary external fixation for closed fractures from October 2016 until March 2017.
Results: Twenty patients with twenty external fixators were available for analysis with complete sam-
pling and a mean follow-up of 92 days (range: 81-124). Ten out of 120 cultures of the surgical site 
(8.3%) were positive for bacterial growth in a total of seven patients (35%). Pathogens detected were 
Propionibacterium acnes (60%) and Staphylococcus epidermidis (30%). No contamination of the ex-
ternal fixator was detected.
Conclusion: We conclude that the presented perioperative management to decontaminate external 
fixators allows for a safe definitive osteosynthesis in a staged protocol without increasing bacterial 
contamination of the surgical site. It is therefore safe to leave the external fixator in place for definitive 
osteosynthesis.

 
40.7
A case of acute lower extremity compartement syndrome – not induced by trauma or excessive  
exercise
N. Thomas, J. Sarach, F. Nessenius, G. Melcher, V. Schreiber (Uster)

Objective: To point out the fact that an acute compartment syndrome of the extremities does not only 
occur in patients following a traumatic injury or excessive exercise but also undergoing drug-treatment 
of elevated cholesterol or lipids.
Methods: A 53-year old man presented himself to the emergency room with severe pain in both calves. 
He stated he went for a short hike the day before noticing a progressive pain afterwards. In the clini-
cal examination we found a swollen, painful calf on the left side with detectable pulses and normal 
sensation.The initial laboratory showed no abnormalities. The duplex sonography ruled out a deep 
vein thrombosis.The day after admission a severe increase of the creatin kinase (CK 20262U/l) and 
massive swelling and tension of the left lower extremity was seen. The pressure in all compartements 
was measured between 30-50mmHg so an immediate fasciotomy was performed. The muscle biopsy 
revealed no pathologies. The rhabdomyolysis was most likely an adverse side-effect of Rosuvastatin 
(Crestor®). The patient was discharged 23 days after due to delayed wound closure. Ever since he is 
treated with Ezetimib (Ezetrol®) and has changed his lifestyle.
Results: Myopathy as an adverse side-effect of lipid-lowering agents is well-known. However, in litera-
ture there are only few reported cases of statin-induced compartment-syndromes whereas myalgia 
can occur in up to 10% of patients. The precise pathophysiologic mechanism is still unknown but in 
literature theories of skeletal muscle membrane instability, depletion of Coenzyme Q10 and mitochon-
drial dysfunction are discussed.The patient was at risk of developing a rhabdomyolysis since he was 
treated with Rosuvastatin.
Conclusion: Millions of people are treated with statins to reduce the risk of developing vascular plaques. 
However, a compartment syndrome should always be taken into consideration in patients treated with 
statins and presenting with pain in the extremities.

 
40.8
Selective fasciotomy for the acute traumatic lower leg compartment syndrome: is it feasible?
B. Hatz1, H. Frima2, C. Sommer2 (1Zurich, 2Chur)

Objective: The standard treatment for an acute compartment syndrome (ACS) of the lower leg is a 
four-compartment fasciotomy. It can be performed through either one lateral or a lateral and a medial 
incision, with its known morbidity. Selective fasciotomy might lower this morbidity. The aim of this study 
was to describe a procedure of selective fasciotomy after pressure measurement and to present the 
results of a retrospective cohort study.
Methods: All patients with an ACS of the lower leg due to a tibia fracture (AO 41 or 42), who received 

either a four-compartment fasciotomy or a selective fasciotomy after pressure measurement between 
2006 and 2016, were included. Every compartment with an intracompartmental pressure of more 
than 30 mmHg was opened. The primary outcome was any missed compartment syndrome after 
selective fasciotomy. Secondary outcomes were reoperations for completing four compartment fasci-
otomy and persistent sensomotor deficits.
Results: 51 patients with a mean age of 43 years (6 – 76) were included. Of these, 41 (80%) had a 
selective fasciotomy. There was no missed compartment syndrome. One patient had a reoperation 8 
hours after primary selective fasciotomy due to ACS of the superficial and deep flexor compartment. 
The anterior compartment had to be released in all patients. In 67% the release of 2 compartments 
was sufficient. Six patients had postoperative sensomotor deficits at discharge with full recovery dur-
ing follow up.
Conclusion: Selective fasciotomy is feasible and seems to be safe. Future comparative studies will 
have to focus on possible benefits of this less invasive treatment.

 
40.9
Schwere, nekrotisierende Weichteilinfekte – Interdisziplinär zum Erfolg
G. Hübner, F. Jung, J. Sproedt, A. Jandali (Winterthur)

Objective: Schwere, nekrotisierende Weichteilinfektionen gehen nach wie vor mit hohen Sterbli-
chkeitsraten von 6-76% einher. Der oftmals fulminante Verlauf wird dann schnell lebensbedrohlich, 
wenn nicht rechtzeitig und radikal behandelt wird. Für den primär behandelnden Chirurgen ist neben 
der frühzeitigen Diagnosestellung das Ausmass des kompromisslosen chirurgischen Debridement 
oftmals schwer einzuschätzen.
Methods: Im Zeitraum von 2012 bis 2017 wurden 19 Patienten (8 Frauen, 11 Männer) mit schweren, 
nekrotisierenden Weichteilinfektionen in unserer Klinik behandelt. Die Infektlokalisation verteilte sich 
dabei auf die untere Extremität (n=7), obere Extremität (n=8) und Rumpf (n=4).
Results: Die definitive Diagnose einer schweren, nekrotisierenden Weichteilinfektion wurde meistens 
erst spät gestellt. Bei allen Patienten waren mehrere radikale chirurgische Debridements notwendig. 
Bei ausgedehnten Haut-/Weichteildefekte wurde im Anschluss eine rekonstruktive Defektdeckung 
notwendig. Die Hospitalisation betrug durchschnittlich 22Tage. 4 Patienten verstarben infolge eines 
Multiorganversagens.
Conclusion: Für das Überleben des Patienten ist ein konsequentes interdisziplinäres Vorgehen entsc-
heidend. Neben dem sofortigen radikalen chirurgischen Debridement ist eine intensivmedizinische Be-
treuung sowie kalkulierte antibiotische Therapie entscheidend. Die sekundäre Weichteilrekonstruktion 
sowie funktionell-rekonstruktive Eingriffe sollten zeitnah erfolgen und umfassen neben Hauttransplan-
tationen freie oder gestielte Lappenplastiken. Durch ein konsequentes Therapieregime können sowohl 
die Mortalität als auch Funktionsverluste oder -einschränkungen verringert werden.

 
40.10
Giant gluteal lipoma: an uncommon case
A. Litchinko, F. Cherbanyk, B. Egger, M. Menth (Fribourg)

Objective: Lipomas are benign and common soft-tissue tumors with many different clinical presenta-
tions. Surgical treatment is normally only considered when they are painful or an esthetical problem 
exists. With this extreme case, we show that global prolongation of life expectancy can lead to other 
indications of removal.
Methods: We describe the case of a 90 years old patient with a giant gluteal lipoma evolving for more 
than 20 years. The patient was well aware of this slow growing painless mass on his right hip, but 
refused any treatment. He was addressed to our surgical consultation by his family doctor for lame-
ness and unbalanced walk. (Figure 1A and 1B). Even though a benign lipoma was clearly suspected, a 
CT-scan was performed. However, the lesion was so large that it could not be scanned entirely (Figure 
2). The tumor-like lipoma seemed to be in contact with the sacrum, the tuber ischiadicum and the 
greater trochanter. Furthermore there was a suspicion of an infiltration of the flexors muscles of the 
right leg. Vascularization existed mainly by an enlarged superior gluteal artery. After discussing of the 
pros and cons of an intervention with the patient and his family, the indication was made to remove 
the mass surgically.
Results: The patient was installed in a dorsal decubitus position (Figure 3). The operation enabled the 
removal of a 30x60 cm 20-kg lipoma (Figure 4). The pathology report confirmed that the tumor was 
benign. Skin was preserved in order to permit a functional reconstruction of the gluteal region. (Figure 
5) Wound management was simple and there was an eventless follow-up. Additionally the patient 
received intensive physiotherapy for walk recovery and after 5 weeks he could achieve a completely 
independent walking.
Conclusion: What makes this case interesting is the fact that even a benign pathology such as a li-
poma progressed into a situation requiring delicate surgical management, both due to the technical 
aspect of the operation itself, and because of the patient’s advanced age.
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42.1
Decompression surgery improves gait quality in patients with symptomatic lumbar spinal stenosis
S. Loske, C. Nüesch, K. Byrnes, O. Fiebig, S. Schaeren, C. Netzer, A. Mündermann (Basel)

Objective: To test the hypothesis that the Oswestry Disability Index (ODI) score, the walking distance 
(6MWD) during the six-minute walk test (6MWT) and gait quality will improve postoperatively and 
achieve normal values postoperatively; changes in gait parameters correlate with changes in ODI 
score; and patients’ gait quality diminishes during the 6MWT reflected by changes in gait parameters 
during the 6MWT.
Methods: Patients with symptomatic LSS were analyzed on the day before surgery and 10 weeks and 
12 months postoperatively. Functional disability in daily life was assessed by the ODI. Spatiotemporal 
gait parameters were recorded with an inertial sensor system during a 6MWT, and the 6MWD was de-
termined. Gait asymmetry was defined as 100*|right-left|/(0.5*(|right+left|)). Age-matched healthy 
control subjects were recruited from the local community.
Results: The ODI decreased by 17.9% and 23.9% and 6MWD increased by 21m and 26m from base-
line to 10-week and 12-month follow-up, respectively. Gait quality did not change during the 6MWT 
at any assessment or between assessments. Correlations between changes in ODI and changes in 
gait function were found. Compared to the control group, patients walked less during the 6MWT, and 
gait quality differed at baseline (spatio-temporal and asymmetry parameters) and 10-week follow-up 
(asymmetry parameters) but not at 12-month follow-up. Change in gait quality explained 39% and 
73% of variance in change in ODI from baseline to 10-week and to 12-month follow-up, respectively.
Conclusion: Our results suggest that surgical treatment not only improves subjective outcome param-
eters such as functional limitations but also the patients’ measurable gait quality and provide evidence 
for a clinically important improvement in gait function 10 weeks and 12 months after decompression 
surgery. Gait quality seems to be stable during a 6MWT in these patients. Changes in gait quality ex-
plained a large portion of variance in changes in the ODI indicating that patients with symptomatic 
LSS perceive their compromised gait quality as functional limitations. Gait data obtained with instru-
mented gait analysis contains information on gait quality that can be helpful for evaluating functional 
limitations in patients with LSS, the outcome of decompression surgery and the development of patient 
specific rehabilitation regimens.

42.2
Dose-response relationship between ambulatory load magnitude and load-induced changes in COMP 
in young healthy adults
A. Mündermann1, S. Herger1, W. Vach1, A.-M. Liphardt2, G. Pagenstert1, C. Nueesch1 (1Basel,  
2Erlangen/DE)

Objective: The ability of chondrocytes to respond to load is believed to play a critical role in maintaining 
healthy tissue and in the initiation of OA. However, the dose-response relationship between ambula-
tory load and load-induced changes in COMP levels and its biological variation in healthy persons are 
not available. We tested the hypothesis that the magnitude of load-induced changes in COMP levels 
depends on ambulatory load magnitude in healthy adults.
Methods: Blood samples were taken from 23 young healthy participants (11 female, 12 male; age: 
25.3 (1.9) years; body height: 1.75 (0.11) m; body mass: 71.2 (13.0) kg; informed consent) 30 min-
utes before (t-1), immediately before (t0) and immediately (t1), 30 minutes (t2) and 60 minutes after 
(t3) a 30-minute walking exercise. The test protocol with reduced, normal and increased loading was 
completed on three different days, respectively. The reduced and increased loading conditions were 
applied using a dynamic unloading system and an adjustable weight vest, respectively. Actual am-
bulatory load was assessed as total ground reaction impulse during the 30-minute walking exercise. 
COMP concentrations were determined using commercial ELISA kits. The data was analyzed with a 
mixed-effect residual maximum likelihood linear regression model.
Results: Subjects walked at a cadence of 111.7 (5.3) steps/minute, 110.5 (6.0) steps/minute, and 
111.1 (6.2) steps/minute for the reduced, normal and increased loading conditions, respectively (ANO-
VA, P=0.426). The COMP increase was greatest for the increased load condition. We observed an 
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average change from t0 to t1 of 30.9% (95% CI: [25.9; 35.9]%) at normal BW load and a population 
standard deviation of this change of 10.7% (95% CI: [8.0; 14.2]%). The average slope was 5.2% (95% 
CI: [1.8; 8.6]%) for a 20% change in ambulatory load with a population standard deviation of this slope 
of 3.6% (95% CI: [1.4; 9.4]%).
Conclusion: Our results represent the first evidence of a dose-response relationship between ambula-
tory load magnitude and load-induced changes in COMP and clearly show its importance for in vivo 
mechanobiology of articular cartilage. The biological variation in this relationship is rather remarkable 
considering that this was a very homogeneous cohort of young adults suggesting that person specific 
factors may influence the tissue response to mechanical stimuli.

42.3
Fractionated human adipose as a native biomaterial for the generation of a bone organ by endochon-
dral ossification
J. Guerrero, S. Pigeot, J. Müller, D. J. Schaefer, I. Martin, A. Scherberich (Basel)

Objective: Adipose stem cells (ASC) generate bone organs through endochondral ossification if suita-
bly primed in vitro (Osinga et al., 2016). However, many steps are required to generate such osteogenic 
grafts, from cell isolation to in vitro monolayer expansion of ASC, who has been shown to strongly 
decrease their differentiation potential. We hypothesize that human adipose tissue is not only a source 
of regenerative cells but could also serve as an ideal scaffolding material, thanks to its native extracel-
lular matrix and microenvironment. The goal of this study was thus i) to develop protocols allowing 
cell expansion, new matrix formation and chondrogenic commitment of ASC directly inside the native 
adipose tissue, and ii) to evaluate the ectopic bone formation capacity of such constructs in vivo by 
endochondral ossification.
Methods: Human liposuctions were fractionated and cultured to allow cell expansion. After 3 weeks, 
4-mm cylinders were punched out of the resulting constructs (named Adiscaff) and cultured for 4 
weeks with chondrogenic induction medium and 2 more weeks with hypertrophic induction medium. 
Minimally expanded ASC from the same donors, seeded in 4-mm cylinders of collagen (UltrafoamTM, 
Osinga et al., 2016) and cultured with the same differentiation media were used as control. Both con-
structs types were then implanted subcutaneously in nude mice for 8 weeks.
Results: Cells in Adiscaff proliferated in vitro and generated a stromal matrix contained ASC as well 
as endothelial cells. After the chondrogenic phase, Adiscaff produced cartilage, containing high lev-
els glycosaminoglycans and type II collagen. Upon hypertrophic culture, gene and protein expression 
analyses showed upregulation of markers of terminal chondrogenic differentiation. In vivo, Adiscaff 
constructs generated bone tissue, both of cortical and trabecular types, vascularized and included 
a bone marrow compartment. In situ hybridization for human-specific sequences revealed a direct 
contribution of human implanted cells to bone formation in Adiscaff.
Conclusion: These data demonstrate that native human adipose tissue can be used as a construct 
for the generation of bone by endochondral ossification. This novel paradigm bypasses the steps of 
cell isolation and monolayer expansion, and has translational relevance in the field of bone regenera-
tion therapies. Osinga R et al., Generation of a Bone Organ by Human Adipose-Derived Stromal Cells 
Through Endochondral Ossification. Stem Cells Transl Med. 2016 Aug;5(8):1090-7.

42.4
Hepatocellular connexin 43 expression mediates local ATP release
M. Dosch, A. Vinzens, J. Gerber, M. Jakob, N. Melin, A. Keogh, D. Stroka, G. Beldi (Bern)

Objective: Extracellular ATP modulates cellular effector functions in various liver diseases including 
proliferative and immune responses. However, specific mechanisms of hepatic ATP release remain 
to be elucidated.
Methods: In this study, we screened various ATP releasing channels, including in data from genomic 
and proteomic experiments analysed from GEO DataSets, NCBI. In vivo, models of hepatitis, sepsis, 
liver resection/regeneration and ischemia reperfusion injury in the liver were explored. To test stress 
dependent ATP release from different liver cell types, we stimulated cells using LPS from E.coli. Extra-
cellular ATP concentration in the supernatant of plated cells was quantified in vitro using a luciferin-
luciferase assay.
Results: Screening analysis and experiments identified that the expression of connexin 43 is induced 
in the liver in acetaminophen-induced liver injury, hepatocellular carcinoma, hepatitis and sepsis. Spe-
cifically, connexin 43 is expressed in hepatocytes in mouse models of hepatitis and sepsis, and in 
human and mouse HCC-derived cells. Connexin 43 protein expression was not increased following 
partial hepatectomy and ischemia reperfusion injury. A dose dependent ATP release was identified in 
immortalized human hepatocytes (IMH) and three different hepatocytes tumor cell lines, immortalized 
human microvascular endothelial cells-1 (HMEC-1) and a monocyte/macrophage cell line. In addi-
tion, ATP release from IMH in response to two different types of LPS was observed as well as by using 
two different agonists of TLR2. Such ATP release was inhibited by both a non-specific connexin inhibi-
tor (18-ć-GA) and a specific connexin 43 inhibitor (Gap27) in a dose-dependent manner. To exclude 
apoptosis and necrosis dependent ATP release cell viability was assessed using a resazurin assay.
Conclusion: Connexin 43 dependent ATP release is observed in a stressed liver. Connexin 43 is specifi-
cally expressed by HCC and may thereby modulate local immune processes.

 
42.5
Influence of extracellular nucleotides on hepatic inflammation in a microfluidically perfused liver-on-
chip model
R. Fahrner, M. Gröger, U. Settmacher, A. S. Mosig (Jena/DE)

Objective: The liver acts as an innate immunity-dominant organ, therefore macrophages and natural 
killer (NK) cells provide the first line of defense against pathogens and infections. Purinergic receptors 

are highly expressed on immune cells which are activated by extracellular nucleotides. The aim of this 
study was to analyse the influence of purinergic signaling on hepatic inflammation after TLR-receptor 
stimulation within a liver-on-chip model and immune cells monocultures.
Methods: In an established microfluidically supported liver-on-chip model, comprising human cells 
including endothelial cells, macrophages, hepatocytes (HepaRG) and stellate cells (LX2), isolated NK 
cells from human blood were inserted. The influence of TLR receptor activation (LPS and Pam3csk4) 
and treatment with a non-hydrolysable ATP analog (ATPyS) was analysed in a liver-on-chip model, and 
in in vitro monocultures of macrophages and NK cells.
Results: TLR stimulation led to a significant increase of ASAT, LDH and lactate, whereas the administra-
tion of ATPyS reduced these levels in the liver-on-chip model. Cytokines analysed in the liver-on-chip 
model, NK cell and macrophage monocultures revealed a significant increase of pro-inflammatory 
cytokines after TLR stimulation and a significant decrease after ATPyS administration after 16 and 
24 hours respectively. Furthermore, treatment with ATPyS after TLR stimulation led to recovery of en-
dothelial cell integrity (VE-Cadherin), improvement of hepatic cell function (Apo-B) and increased for-
mation of bile canaliculi (MRP-2) assessed by immunofluorescence microscopy. TLR administration 
changed macrophage polarization towards M1, whereas ATPyS stimulation led to M2 polarization. 
Furthermore GAPDH, PTEN and ICAM-1 expression was increased after TLR stimulation, but ATPyS led 
to a decreased expression.
Conclusion: ATPyS treatment of TLR-stimulated liver-on-chip model was protective regarding liver injury 
and cytokine release. The stimulation of purinergic receptors was associated with a functional shift of 
immune cells including cytokine secretion, surface and polarization markers and change of the meta-
bolic state. The exact mechanism of these changes within the liver-on-chip model and monocultures 
need to be further investigated.

 
42.6
The regenerating liver is vulnerable to lymph circulating intestinal bacteria
M. Jakob, T. Malinka, D. Stroka, A. J. Macpherson, D. Candinas, M. Gomez de Agüero, G. Beldi (Bern)

Objective: The liver has a pivotal role in antimicrobial defense against intestinal microbiota. Its function 
includes eradicating live microbes and its derived metabolites, which promiscuously penetrate in the 
organism and circulate either the blood stream or lymphatics. The interference of the microbiota and 
microbial-derived metabolites with liver regeneration remains to be elucidated.
Methods: Two third partial hepatectomy was performed in colonized (specific pathogen free) and ax-
enic (germ-free) C57Bl/6 wild type, Rag 1-/- (lacking T, and B cells) and Rag 2-/- ćc-/- (lacking T, B, NK, 
and innate lymphoid cells) mice. Liver regeneration was assessed by using the qPCR method of differ-
ent liver regeneration genes or by counting of Ki-67 positive nuclei of the regenerating liver. Regenera-
tion pathways were assessed by RNA sequencing. Serum transfer was performed using serum from 
colonized or germ free donors mice into germ free recipient mice. Bacterial translocation post-partial 
hepatectomy was assessed in mesenteric lymph nodes, liver, spleen, and lungs in colonized mice. 
Additionally, bacterial translocation was assessed upon monocolisation with Escherichia coli JM83. 
Thoracic duct ligation was combined with partial hepatectomy in Rag 2-/- ćc-/- mice.
Results: Hepatic RNA sequencing revealed different but redundant regeneration pathways in colonized 
versus germ-free wild type mice. In colonized mice, liver regeneration is mediated by microbial-derived 
metabolites. Absence of the innate lymphoid compartment is associated with incessant translocating 
bacteria into the host impairing liver regeneration. Ligation of the thoracic duct revealed that full intes-
tinal bacteria enter via lymphatic vessels into the systemic circulation. Under axenic conditions, lack of 
the innate lymphoid compartment did not alter hepatic regeneration.
Conclusion: In the regenerating liver, life bacteria directly enter the systemic circulation via lymphatic 
spread thereby bypassing the liver. A functional hepatic innate lymphoid compartment is required to 
protect the liver against such systemic bacterial translocation. Conversely, bacterial products enter the 
liver via the portal circulation and induce specific proliferative responses.

 
42.7
Performance of nasal chondrocytes in an osteoarthritic environment
L. Acevedo1, K. Pelttari1, P. Occhetta1, J. Guerts1, C. Manferdini2, G. Lisignoli2, M. Haug1, S. Feliciano1,  
I. Martin1, A. Barbero1 (1Basel, 2Bologna/IT)

Objective: Our recent first-in-human trial demonstrated feasibility and safety of tissue engineered car-
tilage grafts generated with autologous nasal chondrocytes (N-TECs) when transplanted into focal 
articular cartilage defects. To extend this concept towards the treatment of osteoarthritic (OA) car-
tilage defects, we investigated (i) the response of N-TECs to inflammatory factors, (ii) their capacity 
to modulate the inflammatory profile of OA joint cells and (iii) their integration into OA osteochondral 
(OC) tissues in vivo.
Methods: Human cells were isolated from healthy cartilage biopsies (nasal septum (NC), articular 
cartilage (AC)) and osteoarthritic tissues (articular cartilage (OA_AC), OC tissues, synovia (Syn)). 
Expanded NC and AC were re-differentiated for 14d to generate N-TECs and AC-based-TECs (A-TECs). 
Then, TECs were (i) exposed to inflammatory cytokines (IL-1ć/TNFć/IL-6) for 14d and analysed by Safra-
nin-O and Collagen-II staining, glycosaminoglycan (GAG) content and by RT-PCR; (ii) used to produced 
conditioned media (CM) that was applied to OA_Syn or OA_AC cultured on a microfluidic device. Ef-
fects of TEC-CMs were determined by Collagen-II and MMP-13 staining, secreted cytokine quantifica-
tion and quantitative RT-PCR. (iii) N-TECs were applied into cartilage defects created in OA-OC plugs 
prior subcutaneous implantation in nude mice for 8 weeks.
Results: (i) GAG contents in N-TECs were not significantly affected following exposure to inflammatory 
cytokines. Superior cartilaginous matrix, however, was observed for N-TECs, as compared to A-TECs. 
(ii) TEC_CM application on OA-Syn significantly reduced pro-inflammatory cytokine secretion. Reduced 
levels of TNFć and IL-6 were only observed when exposed to N-TEC_CM (~1.6-fold). In a microfluidic de-
vice, only N-TEC_CM reduced expression of MMP-13, ADAMTS-5 and IL-8 (>10-fold). (iii) N-TECs main-
tained their cartilaginous extracellular matrix and integrated well to subchondral bone and adjacent 
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native OA cartilage in the in vivo OA environment.
Conclusion: N-TECs can be envisioned for the treatment of OA defects, due to their capacity to (i) 
maintain cartilaginous matrix after exposure to infl ammatory cytokines, (ii) damper infl ammatory/
catabolic molecule production by OA joint cells, (ii) preserve cartilaginous features in an in vivo OA 
environment and successfully integrate to adjacent native tissues.

 
42.8
Double ligation of portal and hepatic veins achieves liver hypertrophy comparable to ALPPS – a study 
in pigs
E. Schadde1,2, J. Kalil2, B. Arslan2, M. Hertl2, C. Binkert1, S. Breitenstein1 (1Winterthur, 2Chigaco/USA)

Objective: The liver can be induced to grow in volume by rerouting of portal vein fl ow to a part of the 
liver, when portal vein ligation (PVL) is performed. This growth can be accelerated by adding a pa-
renchymal transection between the portal vein supplied and the portal vein deprived part of the liver 
(“ALPPS procedure”). A previous experiment suggests that the cause of the acceleration is an abroga-
tion of porto-portal collaterals that siphon portal vein blood from the growing lobe. This study tests 
the hypothesis that the simultaneous ligation of portal vein hepatic veins (PVL +HVL) also abrogates 
collateral formation and thereby also accelerates hypertrophy by occluding the outfl ow of the portal 
vein deprived side.
Methods: Portal veins of the left liver side of 8 landrace pigs were tied in a laparotomy (PVL). Simulta-
neous PVL + HVL was performed in 6 pigs by adding the ligation of all major hepatic veins from the 
left side with the help of intraoperative ultrasound and pledgeted transparenchymal sutures. Kinetic 
growth of the two models was compared after 7 days and the anatomy of the portal vein system 
studied using expoxy casts. Portal vein fl ow and portal pressure were measured and Ki-67 staining 
was used to evaluate the proliferative response.
Results: PVL+ and HVL was well tolerated and only lead to mild venous congestion and no necrosis of 
the liver. The portal vein supplied sector increased by 90±22% after PVL+HVL compared to 29±18% 
after PVL (p<0.001). Collaterals were markedly reduced in PVL + HVL, while Ki-67 staining was com-
parable. The increase in size of the portal vein supplied liver after PVL+HVL appeared comparable to a 
pig model of ALPPS published before.
Conclusion: PVL+HVL leads to accelerated growth of the portal vein supplied liver, presumably due 
to the absence of collaterals just like in ALPPS. These fi ndings suggest that interventional double em-
bolization of portal and hepatic veins could –like ALPPS –increase the effi ciency of regenerative liver 
surgery.

Portal	vein	ligation	(PVL)	and	Portal	vein	ligation	and	Hepatic	vein	ligation	(PVL+HVL)	in	pigs.	(A)	Figure	of	portal	vein	anatomy	of	the	pig	liver.	The	right	lateral	
sector	(RL)	and	caudate	lobe	sector(CL),		the		right	median	sector	(RM),	left	median	sector	(LM)	and	left	lateral	sector	(LL)	are	shown.		(B)	Figure	of	portal	vein	
ligation	(PVL).	PVL	leads	to	an	acute	cessation	of	portal	vein	flow	to	RM,	LM	and	LL	and	portal	hyperflow	to	RL	and	CL.	The	ligation	of	the	portal	vein	distal	to	the	
take-off	of	the	RL	lobe	branch	(arrow)	is	achieved	using	portal	pedicle	dissection	and	a	silk	tie.	(C)	Figure	of	portal	vein	ligation	and	hepatic	vein		ligation	
(PVL+HVL).	In	PVL+HVL,	the	three	hepatic	veins	draining	RM,	LM	and	LL	are	additionally	ligated	using	long	and	large	XLS	needles	with	Nr.	1	Prolene	sutures	and	
pledgets	made	of	umbilical	tape.		The	RM,	LM	and	LL	veins	are	ligated.	(D)	Photograph	of	intraoperative	ultrasound.		Intraoperative	ultrasound	is	used	to	identify	
the	three	veins	draining	RM,	LM	and	LL.	A	sponge	is	placed	between	the	right	lobe	and	the	right	median	lobe	to	delineate	a	line	of	echogenicity	between	the	lobes	
(white	arrows)	to	safely	spare	the	RL	vein.	(E)	Intraoperative	photograph	of	PVL+HVL.	The	photo	shows	the	representative	placement	of	a	venous	occlusion	stitch	
with	the	white	umbilical	tape	serving	as	a	pledget.	The	three	inserts	show	the	steps	of	the	procedure,	the	depth	of	the	needle	tract	is	determined	by	ultrasound.	
(F)	Photograph	of	intraoperative	ultrasound.	At	the	end	of	the	PVL	and	HVL	procedure	intraoperative	ultrasound	confirms	the	occlusion	of	the	RM,	LM	and	LL	
veins	and	a	patent	RL	vein	that	drains	into	the	vena	cava.	

Portal vein ligation (PVL) and Portal vein ligation and Hepatic vein ligation 
(PVL+HVL) in pigs. (A) Figure of portal vein anatomy of the pig liver. The right lateral 
sector (RL) and caudate lobe sector(CL), the right median sector (RM), left median 
sector (LM) and left lateral sector (LL) are shown. (B) Figure of portal vein ligation 
(PVL). PVL leads to an acute cessation of portal vein fl ow to RM, LM and LL and 
portal hyperfl ow to RL and CL. The ligation of the portal vein distal to the take-off 
of the RL lobe branch (arrow) is achieved using portal pedicle dissection and a 
silk tie. (C) Figure of portal vein ligation and hepatic vein ligation (PVL+HVL). In 
PVL+HVL, the three hepatic veins draining RM, LM and LL are additionally ligated 
using long and large XLS needles with Nr. 1 Prolene sutures and pledgets made 
of umbilical tape. The RM, LM and LL veins are ligated. (D) Photograph of intrao-
perative ultrasound. Intraoperative ultrasound is used to identify the three veins 
draining RM, LM and LL. A sponge is placed between the right lobe and the right 
median lobe to delineate a line of echogenicity between the lobes (white arrows) 
to safely spare the RL vein. (E) Intraoperative photograph of PVL+HVL. The photo 
shows the representative placement of a venous occlusion stitch with the white 
umbilical tape serving as a pledget. The three inserts show the steps of the proce-
dure, the depth of the needle tract is determined by ultrasound. (F) Photograph of 
intraoperative ultrasound. At the end of the PVL and HVL procedure intraoperative 
ultrasound confi rms the occlusion of the RM, LM and LL veins and a patent RL vein 
that drains into the vena cava.

42.9
Importance of tight junction regulation for liver and disease
F. Baier1, F. Jebbawi1, A. Keogh1, D. Sanchez1, R. Kudira1, G. Loforese1, M. Furuse2, M. Castro Dias1, 
U. Deutsch1, B. Engelhardt1, G. Beldi1, D. Candinas1, D. Stroka1 (1Bern, 2Okazaki/JP)

Objective: Failure to regenerate after surgical resection is a major cause of death in advanced liver 
diseases. To improve the clinical outcome after intervention, it is crucial to fi rst understand the basic 
mechanisms that initiate and regulate liver regeneration. Within this project, we studied tight junction 
proteins as potential triggers of regeneration following partial hepatectomy (PH).
Methods: Tight junction gene expression was evaluated by RNAseq and RT-PCR data and within GEO 
databases. Liver regeneration was induced using a mouse 70% PH model. Hepatic proliferation was 
quantifi ed by pHH3 and Ki67 staining in regenerating livers of C57BL/6 mice and CLDN3 -/- or IL-22 
-/- mice. Isolated human hepatocytes were stimulated with recombinant IL-22 protein.
Results: Murine and human liver express a distinct set of tight junctions, in particular mRNA of Cldn1, 
Cldn3, Cldn12, Tjp1, Tjp2, Jam-a, Ocln and Tric. In mice 6 hours after PH, we observed a signifi cant 
down regulation of Cldn1, Cldn3, Tjp, Ocln mRNA followed by a restoration or up regulation by 24 
hours. CLDN3 protein levels coincided with its observed mRNA expression. Immunofl uorescent mi-
croscopy revealed a hepatic nuclear accumulation of CLDN3 48 hours post partial hepatectomy. 
CLDN3 -/- mice had signifi cantly decreased hepatocyte proliferation and decreased cell cycle gene 
expression when compared to CLDN3 +/+ control mice. IL-22-/- mice showed lower expression of 
Cldn1, Cldn3, Cldn12, Tjp1, Ocln and Jam-A levels at 24h and 48h after partial hepatectomy.
Conclusion: Tight junction gene expression is regulated during liver regeneration. CLDN3 -/- mice had 
decreased hepatocyte proliferation, indicating importance of tight junctions for normal liver regenera-
tion. Mice lacking IL-22 had inhibited tight junction up regulation after partial hepatectomy, suggesting 
an involvement of cytokines for tight junction regulation in the liver.
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45.1
Perioperative chemotherapy with docetaxel, oxaliplatin, and fl uorouracil/leucovorin (FLOT) versus epi-
rubicin, cisplatin, and fl uorouracil or capecitabine (ECF/ECX) for resectable gastric or gastroesopha-
geal junction (GEJ) adenocarcinoma (FLOT4): a multicenter, randomized phase 3 trial (AIO-DKG)
St. Mönig1, S. E. Al-Batran2 (1Geneva, 2Frankfurt/DE)

Objective: The MAGIC trial established perioperative (periop) epirubicin, cisplatin, and 5-FU (ECF) as 
a standard treatment for patients with operable esophagogastric cancer, but survival continues to re-
main poor. FLOT4 (NCT01216644) is a multicenter, randomized, investigator-initiated, phase 3 trial. It 
compares the FLOT with the ECF/ECX as a periop treatment for patients with resectable gastric or GEJ 
adenocarcinoma.
Methods: In the FLOT4, patients with resectable gastric or GEJ adenocarcinoma of stage ≥cT2 and/
or cN+ (n=716) were randomized to either 3 pre-operative and 3 post-operative 3-week cycles of ECF/
ECX (epirubicin 50 mg/m2 i.v., cisplatin 60 mg/m² i.v., both on day 1, and 5-FU 200 mg/m² as con-
tinuous i.v. infusion or capecitabine 1250 mg/m2 orally on days 1 to 21) or 4 pre-operative and 4 
post-operative 2-week cycles of FLOT (docetaxel 50 mg/m2 i.v., oxaliplatin 85 mg/m² i.v., leucovorin 
200 mg/m² i.v., and 5-FU 2600 mg/m² as 24-hour i.v, infusion, all on day 1). The primary endpoint 
was overall survival.
Results: FLOT was associated with less progressive disease cases during/after preoperative therapy 
(1% vs. 5%; p<0.001), more R0-resections (84% vs. 77%; p=0.011), higher number of pT0/pT1 tumors 
(25% vs. 15%; p=0.001), longer progression-free (30 vs. 18 months; HR 0.75; p=0.001) and overall 
survival (50 vs. 35 months; HR0.77; p=0.012) then ECF. The relative effect from FLOT was observed in 
all subgroups, including elderly and signet cell tumors, and was numerically pronounced in Siewert I 
esophageal tumors (HR 0.60), Barrett tumors (HR 0.62), small tumors T1/2 (HR 0.66) or nodal nega-
tive tumors (HR 0.64). In multivariate analyses, parameters associated with favorable survival were 
FLOT therapy (HR 0.75, p=0.006); stomach as the primary (HR 0.74; p=0.005), and nodal negativity 
(HR 0.72, p=0.022). Post-hoc analyses of relapse-free survival (PFS excluding patients without R0-
resection) still favored FLOT (HR 0.8; p=0.049). 87% of relapses were systemic or both systemic and 
locoregional. The most frequent sites of relapse were peritoneal (31%) followed by lymphatic (26%), 
and liver (19%).
Conclusion: Analysis confi rmed the superiority of FLOT as the new standard for neoadjuvant chemo-
therapy in oesophagogastric adenocarcinoma. Patients derived benefi t from FLOT even if they were old 
(>=70), had small tumors, a nodal negative status, or a signet cell component. 

45.2
Appetite, glycemia, and entero-insular hormone responses differ between oral, gastric-remnant and 
duodenal administration of a mixed meal test after Roux-en-Y gastric bypass
D. Gero1, R.E. Steinert1, H. Hosa1, D.E. Cummings2, M. Bueter1 (1Zürich, 2Seattle/USA)

Objective: Human studies that investigated the effect of gastrointestinal re-routing after Roux-en-Y gas-
tric bypass (RYGB) on glycemic control used meal tests (MT) administered by mouth and by gastros-
tomy. Signifi cantly higher insulin response was observed after oral route, which can be attributed to 
the early exposure of intestinal L-cells to undigested food (hindgut theory) or to the lack of stimulation 
of an un-identifi ed duodenal anti-incretin pathway (foregut theory). Given that the intestinal hormo-
nal response to nutrients is caloric-rate dependent, we hypostatized that the meal administration by 
gastrostomy might be biased by the intact pyloric function regulating gastric emptying. Therefore, we 
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examined the appetite and metabolic responses after RYGB by three feeding routes, with an additional 
duodenostomy (Figure 1).
Methods: A standard liquid MT was administered orally, into the gastric remnant, or intraduodenally 6 
months after RYGB in 1 patient, 2-times per each route. Changes in plasma glucose, insulin, glucagon-
like pepetide-1 (GLP-1), glucose-dependent insulinotropic peptide (GIP), peptide Y-Y (PYY), and ap-
petite were measured pre- and up to 120 minutes postprandially. Hunger and satiation were measured 
on visual analogue scales.
Results: Results are presented on Figure 2. Postprandial GLP-1 (26,523 pmol/l/min vs 28,801 pmol/l/
min) and PYY (62,871 pg/ml/min vs. 73,276 pg/ml/min) responses were similar, whereas glucose, 
insulin, and GIP levels differed markedly after oral vs. intraduodenal feeding. Intraduodenal feeding 
prompted an intermediate appetite response (i.e., between oral and intragastric). For postprandial glu-
cose, insulin, and GIP levels, the intraduodenal route was more similar to the intragastric than oral route 
(30min insulinema: gastric ≈60 pmol/l, duodenal ≈250 pmol/l, and oral ≈1615 pmol/l). Intragastric 
administration did not evoke changes in appetite, glucose, or insulin; however, it slightly increased GLP-
1 and PYY, and moderately increased GIP.
Conclusion: This study is the fi rst to compare metabolic responses to MT administered by three differ-
ent routes after RYGB. Findings indicate that appetite and metabolic responses depend on the route by 
which nutrients enter the gastrointestinal tract and that the remnant gastric emptying rate interferes 
with outcomes. Hence, intraduodenal meal administration should be used in future studies to circum-
vent this bias.

 

45.3
Inguinal and femoral hernia repair in octogenarians and nonagenarians – a population based analysis
J. Pina-Vaz, P. M. Glauser, H. Hoffmann, P. Kirchhoff, R. F. Staerkle, M. von Strauss und Torney (Basel)

Objective: In the aging population general surgeons are often confronted with older patients who seek 
treatment for inguinal or femoral hernias. Concerns about increased perioperative risks may lead to 
a more restrictive indication for surgical interventions even in symptomatic patients. The primary aim 
of this study was to evaluate the in-hospital mortality (IHM) of elderly patients undergoing inguinal or 
femoral hernia repair (IHR).
Methods: A retrospective cohort study between 2005 and 2015, based on data from the Swiss Federal 
Statistical Offi ce (BFS), was performed. A total of 200’163 patients undergoing IHR were identifi ed. Pa-
tients were divided into three groups (years): 16-79, 80-89, >90. In-hospital mortality of IHR in the differ-
ent age groups was compared and stratifi ed according to the mode of admission (elective vs. urgent).
Results: A total of 15’595 patients (80-89y) and 1’793 (>90y) had IHR in this time period representing 
9.2% of all patients. The majority of the patients were males (87%). The IHM in the population under 
80y after IHR was 0.16% (elective 0.03% vs. 1.75% urgent). The overall IHM in the emergency setting 
was 4.3% for the octogenarians and reached 7.88% in the nonagenarians, whereas IHM was 0.23% 
and 0.79% for elective cases respectively. In emergency cases with a combined bowel resection (n= 
513) the IHM reached 11.3% in the younger population, 17.7% for the octogenarians and 25% for the 
nonagenarians. All of these results were statistically signifi cant (p < 0.0001).
Conclusion: The IHM of elective IHR in elderly patients (>80y) is low. In contrast, emergency IHR in oc-
togenerians and nonagenerians carries an increased risk of IHM. Therewith, prevention of emergency 
IHR in the elderly population by early elective IHR seems of utmost importance.

 
45.4
Is surgical antibiotic prophylaxis mandatory in laparoscopic incisional hernia repair? Data from the 
herniamed registry
H. Hoffmann1, P. Kirchhoff1, F. Köckerling2, R. Bittner3, R. Staerkle1 (1Basel, 2Berlin/DE, 3Rottenburg am 
Neckar/DE)

Objective: Several meta-analyses showed that laparoscopic incisional hernia repair is associated with 
lower surgical site infection (SSI) rates compared to open repair. However, the effi ciency of surgical 
antibiotic prophylaxis (SAP) in laparoscopic incisional hernia repair alone is unknown and needs 
evaluation. Due to increasing antimicrobial resistance, a major global health care problem, SAP needs 
to be critically evaluated. The aim of this study was to investigate the impact of SAP on the rate of 
surgical site infections SSI and complication-related reoperations in patients undergoing laparoscopic 
incisional hernia repair.
Methods: Data from the Herniamed Hernia Registry from 2009 - 2017 were analyzed. Unadjusted 
analysis was carried out to analyze the impact of SAP on the SSI complication-related reoperation 
rates. A multivariable analysis was used to study the infl uence of patient and surgery-related risk fac-
tors on SSI and reoperation rates.
Results: In the analyzed time period 13,513 patients undergoing laparoscopic incisional hernia repair 
were recorded (fi gure 1), of which 14.4% (n=1949) did not receive SAP. The overall SSI rate was 0.76% 
and showed no signifi cant difference when comparing patients with and without SAP (p=0.125). The 
presence of patient related risk factors (p=0.015) and defect size >10cm (p=0.035) signifi cantly in-
creased the rates of SSI and complication-related reoperations.
Conclusion: In cases of laparoscopic incisional hernia repair without patient related SSI risk factors 
and with moderate hernia diameter (<10cm), routine administration of SAP in laparoscopic incisional 
hernia repair does not seem to be justifi ed.

Figure 1: Flowchart of patient inclusion 
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Figure 1: Flowchart of patient inclusion
 

45.5
Mutations of Ras/Raf-proto-oncogenes impair survival after cytoreductive surgery & HIPEC: tumor 
biology remains king
M. Schneider1, J. Eden2, B. Pache3, F. Laminger4, V. Lopez-Lopez5, T. Steffen2, M. Hübner3, F. Kober4, 
S. Roka4, P. Cascales Campos5, L. Roth1, A. Siebenhühner1, P. Gertsch1, P.-A. Clavien1, K. Lehmann1 
(1Zurich, 2St.Gallen, 3Lausanne, 4Vienna/AT, 5Murcia/ES)

Objective: Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) can 
improve cancer specifi c survival (CSS) in patients with peritoneal metastasis of colorectal origin. Prog-
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nostic factors and preoperative selection criteria are only poorly defined. We aimed to assess the un-
known influence of Ras/Raf-mutations on cancer specific outcomes after CRS/HIPEC.
Methods: The present study is a multicentric retrospective cohort analysis from 5 European tertiary 
center hospitals of patients undergoing CRS/HIPEC for peritoneal carcinomatosis of colorectal origin 
and was approved by the responsible ethics committee in Zurich, Switzerland (Nr. 2017-01656). Pri-
mary endpoint was determination of the influence of Ras/Raf mutations of CSS. Kaplan Meier curves 
and Mantel-Cox Log Rank test were used to test for differences on CSS and DFS. Uni- and multivariate 
analyses were performed with Cox Regression analysis.
Results: 137 patients (median age 58 years, 54% female) with peritoneal metastasis from colorec-
tal cancer with a median peritoneal cancer index of 7 were included. A complete resection (CC-0) 
was possible in 116 (84.7%) patients. Median CSS was 51 months. The overall complication rate was 
45.3%, major complications (Clavien-Dindo classification ≥ IIIB) occurred in 12 (10.95%) patients. 
Multivariate analyses yielded mutations of Ras/Raf proto-oncogenes (HR: 3.19, p=0.012) and ma-
jor complications (HR: 2.40, p=0.022) as significant factors predicting CSS. Further analyses bore 
Ras/Raf mutations (HR: 2.41, p<0.001) and N2-stage (HR: 3.40, p<0.001) as significant parameters 
influencing the duration until disease relapse. A subgroup analysis was performed for patients with 
wildtype Ras/Raf who received chemotherapy without anti-EGFR treatment and patients with wildtype 
Ras/Raf treated with anti-EGFR treatment. Overall, patients with wildtype Ras/Raf tumors showed a 
survival benefit regardless of treatment with (median CSS not reached) or without (median CSS: 52 
months) targeted anti-EGFR-therapy compared to patients with mutated Ras/Raf (median CSS: 35 
months), demonstrating the distinct role of individual tumor biology on outcomes after CRS/HIPEC.
Conclusion: Mutations of Ras/Raf proto-oncogenes significantly impair long-term oncological out-
comes in patients with peritoneal carcinomatosis. This finding is novel, and can help to improve patient 
selection for CRS/HIPEC. 

45.6
Prevalence of colorectal cancer and polyps in diverticulitis patients: a systematic review and meta-
analysis
J. Meyer, L. Orci, C. Combescure, A. Balaphas, P. Morel, N. C. Buchs, F. Ris (Geneva)

Objective: Colonoscopy is recommended after an episode of diverticulitis to exclude colorectal cancer. 
Recent studies question that recommendation considering the low prevalence of colorectal cancer in 
diverticulitis patients, notably those with uncomplicated diverticulitis, which approaches the annual 
incidence of colorectal cancer in the general population (0.04%). The aim of the present study was 
to determine the prevalence of colorectal cancer in diverticulitis patients from a systematic review.
Methods: Studies reporting the prevalence of colorectal cancer in patients with diverticulitis were 
searched on Medline database until 02.11.2017. Prevalences were combined using models with ran-
dom effects. Subgroups comparisons were conducted using Q-test. A pooled risk ratio was assessed 
measure the association between adenocarcinoma and complicated/uncomplicated diverticulitis.
Results: Thirty-one out of 448 screened studies were included, accounting for 50’445 patients. The 
pooled prevalence of colorectal adenocarcinoma was 1.9% (95% CI: 1.5-2.3%, I2: 57%). Prevalence 
was similar between studies based on cancer registries and those based on endoscopic evaluation 
(p=0.48). The prevalence of adenocarcinoma was higher in patients with complicated diverticulitis 
(46 cancers for 641 patients, prevalence: 7.9%, 95% CI: 3.9-15.3%, I2: 77%) than in patients with 
uncomplicated diverticulitis (42 cancers for 3834 patients, prevalence: 1.3%, 95% CI: 0.08-2%, I2: 
40%) with a pooled risk ratio of 5.59 (95%CI: 2.61-28.28, I2: 72%). Among patients who underwent 
endoscopy, the pooled prevalences of polyps, adenomas and hyperplastic polyps were 23% (95%CI: 
20-26%, I2: 85%), 14% (95%CI: 12-17%, I2: 80%) and 9% (95%CI: 8-11%, I2: 59%), respectively.
Conclusion: In diverticulitis patients, the pooled prevalence of colorectal adenocarcinoma was 1.9%. 
This prevalence was higher in patients with complicated diverticulitis (prevalence of 7.9%) than in pa-
tients with uncomplicated diverticulitis (prevalence of 1.3%) with a pooled risk ratio of 5.59. The preva-
lence of adenocarcinoma remained, however, clinically significant in all subpopulations. Therefore, 
colonoscopy after an episode diverticulitis should be recommended.

 
45.7
Respiratory complications after colorectal surgery – avoidable or fate?
J. Jurt, F. Grass, B. Pache, D. Hahnloser, N. Demartines, M. Hübner (Lausanne)

Objective: The prevention of postoperative pulmonary complications (PPC) is targeted by several en-
hanced recovery (ERAS) items including early mobilisation, prevention of fluid overload and omission 
of routine nasogastric tubes. The aim of the present study was to assess the impact of ERAS on PPC.
Methods: Retrospective analysis of an institutional prospective database including consecutive colo-
rectal ERAS procedures from May 2011 until May 2017. Multiple logistic regression was performed 
to identify risk factors for PPC among demographic, surgical characteristics and items related to the 
ERAS protocol.
Results: In total, 1298 patients were included, among them 120 (9.2%) had one or more PPC. Multi-
variable analysis retained minimally invasive surgery (Odds Ratio (OR) 0.26; 95% Confidence Interval 
(CI) 0.15-0.46) and compliance to the ERAS protocol of >= 70% (OR 0.53; CI 0.30-0.94) as protective 
factors. Emergency surgery (OR 2.70; CI 1.20-6.01), blood loss of >= 200 mL (OR 2.06; CI 1.20-3.53) 
and ASA score of >= 3 (OR 2.00; CI 1.12-3.57) were independent risk factors. Median length of hospital 
stay was significantly longer in patients who experienced respiratory complications (21 [4-183] vs. 6 
[1-95] days, p<0.001).
Conclusion: Minimally invasive surgery and high compliance with the ERAS protocol can help to pre-
vent PPC.

Table 2 Surgical parameter 
 
 
 
  

All 
patients 
(n=1298) 

 
Patients 

without PPC 
(n=1178) 

 
Patients  
with PPC 
 (n=120) 

 
 

P 

 
Surgical procedure: 

Left colectomy (%) 

 

 

333 (26) 

 

 

308 (26) 

 

 

25 (21) 

 

 

0.228 

Right colectomy (%) 272 (21) 237 (20) 35 (29) 0.025 
Total colectomy (%) 51 (4) 43 (4) 8 (7) 0.132 

Rectal procedure (%) 265 (20) 244 (21) 21 (18) 0.476 
Hartmann reversal (%) 78 (6) 70 (6) 8 (7) 0.688 

Ileostomy closure (%) 

Other (%) 
 273 (21) 

26 (2) 

251 (21) 

25 (2) 

22 (18) 

1 (1) 

0.483 

0.337 

 
Minimal invasive approach (%) 

 

761 (59) 

 

718 (61) 

 

43 (36) 

 

<0.001 

 Conversion to open approach (%) 81 (10) 64 (9) 11 (26) 0.002 

Emergency indication (%) 269 (21) 212 (18) 57 (48) <0.001 

Operation duration (min) (mean±SD) 180±90 180±90 210±110 0.037 

 Operation duration > 180 min (%) 505 (39) 457 (39) 48 (40) 0.884 

New stoma (%) 332 (26) 302 (26) 30 (25) 1.000 

Peritoneal soiling ≥ III (%) 48 (4) 31 (3) 17 (14) <0.001 
Intraoperative blood loss (mL) 

(mean±SD) 

 Blood loss > 200 mL 

 

160±330 

389 (30) 

 

150±290 

334 (28) 

 

300±420 

55 (46) 

 
<0.001 
<0.001 

 
 
Surgical procedures and parameters of patients without postoperative pulmonary complications (PPC) 

(n=1178) and patients with PPC (n=120). 

Peritoneal soiling: I: no soiling, II: clean contaminated, III: contaminated, IV: infectious 

Operation duration, length of incision and intraoperative blood loss are presented as mean±standard 

deviation. All others are frequency with percentage.  

Bold P-values indicate statistical significance (p<0.05). 

 
 

45.8
Coffee accelerates recovery of bowel function after elective colorectal resection – a randomized con-
trolled trial
S. Hasler1, M. Linecker2, A. Keerl1, A. Descloux1, R. Rosenberg3, A. Nocito1 (1Baden, 2Zürich, 3Liestal)

Objective: To test the effect of standardized coffee intake on postoperative bowel movement after elec-
tive colorectal resection.
Methods: Between 9/2014 and 12/2016 patients scheduled for elective colorectal surgery were ran-
domized to receive either coffee (intervention group) or tea (control group). 150 ml of the respective 
beverage was drunken 3x/d every postoperative day until discharge. The primary endpoint was time to 
first bowel movement. Secondary endpoints included second bowel movement, use of laxative, inser-
tion of nasogastric tube, length of hospital stay and postoperative complications.
Results: A total of 115 patients were randomized: 56 were allocated to the coffee and 59 to the tea 
group. After coffee intake, the first bowel movement occurred after a median of 65,2h (95% CI: 50.5-
79.8) as compared to 74.1h (95% CI: 60.7-87.5) in the control group (intention-to-treat-analysis; 
P=0.008). The hazard for earlier first bowel movement after coffee intake was 1.67 (95% CI: 1.14-2.44; 
P=0.009). Furthermore, 7.1% of the patients in the coffee group experienced the first bowel movement 
within 24h after surgery as compared to 1.7% in tea group.
Conclusion: Coffee intake after elective colorectal resection leads to a faster recovery of bowel func-
tion. Therefore, coffee intake represents a simple and effective strategy to prevent postoperative ileus.

45.9
Quality of life and functional outcomes after coloanal side-to-end anastomosis for rectal cancer
I. Lazaridis, M. von Flüe, M. O. Guenin (Basel)

Objective: Low anterior resection (LAR) for rectal cancer with coloanal anastomosis (CAA) may lead 
to diverse functional outcomes, influencing the quality of life (QoL) after surgery. Several reconstruction 
methods, including side-to- end CAA, straight CAA, colonic- J- pouch and transverse coloplasty have 
been introduced. The aim of this study is to evaluate the side-to-end CAA in terms of function and QoL.
Methods: A total of 173 patients who underwent LAR with side-to-end CAA between 2003 and 2016 in 
a single institution were included in this study. Quality of life was evaluated using the Gastrointestinal 
Quality Of Life Index (GIQLI) questionnaire. Functional outcomes in terms of fecal continence were 
measured using the Wexner incontinence score.
Results: Patients` mean age at the time of operation was 66.2 years. The mean (SD) Wexner score 
was 7,64 (4.1). This score corresponds to a mild incontinence level. A score of 9 or higher has been 
associated with a negative impact on quality of life. The mean (SD) GIQLI score was 109.91 (18.3), 
while the mean (SD) score for healthy individuals is estimated to be 125.8 (13.0).
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Conclusion: Side-to-end CAA offers satisfactory results in terms of fecal continence and QoL. CAA 
should be offered as an option for patients with low rectal cancer.

ARS – Session II 52
52.1
Impaired clearance of microbial – derived metabolites after major hepatic resection
M. Dosch1,2, M. Jakob1, C. Bovet1, T. Malinka1, M. Gomez de Agüero1, G. Beldi1 (1Bern, 2Solothurn)

Objective: Clearance of invading pathogens and their metabolites relies on the filter function of the 
liver. During liver regeneration following liver resection such clearance is potentially impaired. The aim 
of the current study was to determine the metabolomics-profile after different degrees of liver resection.
Methods: Increasing levels of liver resections (30%, 70%, 80% and 90%) in C57Bl/6 mice was per-
formed. Plasma samples were collected 8 hours post-surgery and host and microbial derived metabo-
lites were analyzed using untargeted metabolomics (LC-MS). Identity of metabolites was assessed 
using HMDB database.
Results: Total amount of microbial-derived metabolites in the plasma increased with the percentage 
of liver resection. A cluster analysis for microbial derived metabolites by level of partial hepatectomy 
composed specific groups. Identified metabolites were either directly derived from the microbiota or 
derived from the host and transformed. Specifically, 5-aminopentanoid acid, etiocholanedione (marker 
of microbiota contamination in the urine) and melibiose are non-transformed metabolites of microbial 
origin that were increased in the plasma of mice by increasing the degree of partial hepatectomy. 
Taurodeoxycholate and other secondary bile salt metabolites, that are transformed by bacteria, and 
reabsorbed in the gut, were increased depend on the degree of liver resection..
Conclusion: The concentration of microbial-derived metabolites increases proportionally to the degree 
of liver resection. The capacity of the liver to clear bacterial metabolites is impaired upon major liver 
resection.

 
52.2
Hydrogen sulfide limits the development of intimal hyperplasia in a mouse model of femoral wire 
injury and in human veins
A. Longchamp, N. Yamagushi, M. Lambelet, C. Dubuis, F. Saucy, J.-M. Corpataux, F. Allagnat, S. Déglise 
(Lausanne)

Objective: Mainstays of contemporary therapies for this arterial occlusive disease include angioplas-
ties, stents, endarterectomies and bypass surgery. However, these treatments suffer from high failure 
rates due to re-occlusive vascular wall adaptations, namely intimal hyperplasia (IH). IH develops in 
response to endothelium injury, leading to inflammation, vascular smooth muscle cells (VSMC) dedif-
ferentiation, migration and proliferation at the site of injury. Hydrogen sulfide (H2S) is a ubiquitous 
signaling gazotransmitter, which exhibits antioxidant, anti-inflammatory, and vaso-relaxant properties. 
Thus, we hypothesized that H2S could reduce IH formation.
Methods: WT male C57BL6/J mice submitted to femoral wire injury surgery to induce IH were treated 
with an H2S donor (NaHS) in the drinking water. IH was measured 28 days post-surgery by histol-
ogy. In addition, segments of great saphenous vein obtained from patients undergoing bypass sur-
gery were maintained in culture ex-vivo for 7days in presence of various H2S donors (NaHS, GYY4137, 
diacyltrisulfide). Finally, primary human umbilical vein endothelial cells (HUVEC) and primary human 
VSMC were treated in-vitro with the same H2S donors to study cellular proliferation and migration.
Results: NaHS treatment significantly reduced IH development in the mouse model of femoral wire 
injury (Figure 1). Similarly, the various H2S donors prevented the development of IH in vein segments 
ex-vivo. In vitro, the same H2S donors stimulated human endothelial cells (HUVEC) migration and pro-
liferation, while inhibiting migration and proliferation of primary VSMC (Figure 2).
Conclusion: Exogenous H2S prevents IH formation in mice in-vivo and in human veins ex-vivo. Impor-
tantly, H2S reduces VSMCs but stimulates ECs proliferation and migration. These data suggest that 
exogenous H2S therapy could be used in human to minimize IH, thus limiting vascular reconstruction 
failure.

Figure 1

Figure 2

52.3
The ACE inhibitor Zofenopril limits intimal hyperplasia in a mouse model of carotid artery stenosis
C. Dubuis, A. Longchamp, M. Lambelet, J.-M. Corpataux, F. Allagnat, S. Déglise (Lausanne)

Objective: About 400,000 vein grafts are used each year to bypass coronary and peripheral arterial 
occlusive disease with ~30% of the grafts failing in the first year because of intimal hyperplasia (IH). 
Re-occlusive IH lesions result in costly and complex recurrent end-organ ischemia, and often to loss 
of limb, brain function, or life. Despite decades of IH research limited therapies are currently available. 
Among modifiable risk factors, systemic hypertension is an important driver of IH. Hydrogen sulfide 
(H2S) is a gas easily identified by its distinctive odor of rotten eggs. While toxic at high levels, H2S 
produced endogenously acts on the vasculature and the brain as a signaling molecule to reduce blood 
pressure and IH. Interestingly, zofenopril is a sulfhydrylated angiotensin conversion enzyme inhibitor, 
which reduces blood pressure but also releases H2S. Here, we tested the hypothesis that zofenopril is 
more efficient than the classic ACE inhibitor enalapril in reducing IH.
Methods: Spontaneously hypertensive male Cx40 deleted mice (Cx40-/-) and normotensive WT lit-
termates were treated for with either S-zofenopril (H2S donor) or enalapril (control) at doses of 10 or 
6 mg/kg, respectively. Systolic blood pressure (SBP) was monitored by tail cuff plethysmography. Two 
weeks after the start of treatment, focal carotid artery stenosis surgery was performed to induce IH 
formation. IH was measured 28 days post-surgery by histomorphometry.
Results: In hypertensive Cx40-/- mice, but not in WT mice, zofenopril and enalapril reduced BP to 
normal values. Interestingly, in Cx40-/- mice, zofenopril and to a lesser extend enalapril, significantly 
reduced IH formation. Further studies are ongoing to confirm those data.
Conclusion: Our initial results show that exogenous H2S in the form of Zofenopril significantly reduc-
es IH, beyond its effect on reducing blood pressure. In patient suffering vascular occlusive disease, 
Zofenopril could be used as the first choice ACE inhibitor. 

52.4
Checkpoint blockade improves outcome in a mouse model of hepatic alveolar echinococcosis infec-
tion via maintenance of innate and adaptive immune balance
F. Jebbawi, J. Wang, D. Candinas, B. Gottstein, G. Beldi (Bern)

Objective: Alveolar echinococcosis is a severe zoonotic disease caused by Echinococcocus multilocu-
laris infection that is in part dependent on local innate and adaptive immune responses. Checkpoint 
blockade via PD-L1 or PD-1 inhibition has emerged as a therapy to restore immune responses in some 
types of cancer. In this study the effect of PD-L1 and PD-1 inhibition on outcome of alveolar echinococ-
cosis was tested in different mouse models
Methods: Wild type (WT) and PD-1 knock out (KO) mice were infected with EM and received anti-PD-L1 
monoclonal antibody during one month. Acute infection is mimicked by intraperitoneal injection and 
chronic infection by oral gavage of the parasite eggs. Lesions count and weight in the infected liver was 
measured at day 30 post infection. Immune responses were measured by assessing serum cytokines 
and intrahepatic and systemic immune responses by flow cytometry.
Results: After oral as well as after intraperitoneal infection the extent of AE was significantly reduced 
after pharmacological inhibition or genetic deletion of PD-L1 or PD-1. Mechanistically, we observed in 
mice infected with AE reduction of protective cytokines such as IL-22 secretion by innate lymphoid cells. 
Adaptive immune cells such as CD4 and CD8 T cells are significantly elevated in response to infec-
tion. Injection of anti-PD-L1 restored the innate and adaptive immunity system balance with elevation 
of IL-22 secretion by group 1 innate lymphoid cells. Frequencies of CD4 and CD8 T cells decreased, 
while the frequency of CD4Treg increased after PD-1 blockade confirming its potential to maintain the 
immune balance. 
Conclusion: Inhibition of both, PD-1 and PD-L1 reduces the extent of AE infection via modulation of 
hepatic innate and adaptive immune cell responses. These findings reveal that the use of checkpoint 
inhibitors potentially may alter the clinical course of AE infection.
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52.5
Beneficial effects of human mesenchymal stromal cells on porcine hepatocytes viability and albumin 
secretion
E. Montanari1, J. Pimenta1, L. Szabo2, F. Noverraz2, S. Passemard2, R. Meier1, J. Meyer1, J. Sidibe2,  
A. Thomas2, H. Schuurman1, S. Gerber-Lemaire2, C. Gonelle-Gispert1, L. Buhler1 (1Geneva, 2Lausanne)

Objective: Porcine hepatocytes transplanted during acute liver failure might support metabolic func-
tions until the diseased liver recovers its function. Here, we isolated high numbers of viable pig hepato-
cytes and evaluated hepatocyte functionality after encapsulation. We further investigated whether 
co-culture and co-encapsulation of hepatocytes with human multipotent mesenchymal stromal cells 
(MSC) is beneficial on hepatocyte function.
Methods: Livers from 10kg pigs (n=9) were harvested and hepatocytes were isolated from liver sus-
pensions for microencapsulation using alginate and poly(ethylene-glycol)(PEG)-grafted alginate poly-
meric hydrogels, either alone or in combination with MSC.
Results: Viability, albumin secretion and diazepam catabolism of hepatocytes were measured for 
one week. 9.2±3.6x109 hepatocytes with 95.2±3.1% viability were obtained after isolation. At day 
3, free hepatocytes displayed 99% viability, whereas microencapsulation in alginate and PEG-grafted 
alginate decreased viability to 62% and 48%, respectively. Albumin secretion and diazepam catabo-
lism occurred in free and microencapsulated hepatocytes. Co-encapsulation of hepatocytes with MSC 
significantly improved viability and albumin secretion at days 4 and 8 (p<0.05). Co-culture with MSC 
significantly increased and prolonged albumin secretion.
Conclusion: In conclusion, we established a protocol for isolation and microencapsulation of high 
numbers of viable pig hepatocytes and demonstrated that the presence of MSC are beneficial for vi-
ability and function of porcine hepatocytes.

 
52.6
LIM protein ajuba promotes cancer cell proliferation and survival in hepatocellular carcinoma
N. Dommann, J. Gavini, F. Baier, D. Candinas (Bern)

Objective: The LIM-domain protein Ajuba is a structural protein with a role in the maintenance of cell 
junctions, cell migration, differentiation, and proliferation. There are discrepancies in the literature as to 
whether it is driver or suppressor of proliferation and little is known about it in hepatocellular carcinoma 
(HCC). The aim of this study was to characterize Ajuba expression and function in HCC.
Methods: Ajuba mRNA and protein expression were examined in mouse (BNL and RIL-175) and hu-
man (HepG2, Hep3B, HLE, HLF, skHep1, Hepkk1, Huh7) liver cancer cell lines and was compared to 
control liver tissue or cultured human hepatocytes. The biological function of Ajuba was investigated 
using lentiviruses expressing shRNA sequences targeting Ajuba. Assays were performed with trans-
duced cells in-vitro and as a syngeneic subcutaneous injection.
Results: Steady state levels of Ajuba mRNA in RIL-175 and BNL cells were significantly higher (20.21- 
and 10.78-fold respectively) when compared to controls. Human liver cancer cell lines expressed 
higher amounts of Ajuba protein than primary human hepatocytes. Lentiviral transduction of HCC cell 
lines effectively knocked-down Ajuba protein and decreased proliferation, migration, and colony forma-
tion (controls: 134 and 163 colonies versus shRNA Ajuba: 59 and 40). Ajuba knock down reduced 
proliferation coinciding with G2-phase arrest and enhanced radiosensitivity. Using a syngeneic tumour 
model in C57BL/6 mice, RIL-175 transduced cells with knocked down Ajuba show a significantly re-
duced tumour volume compared to controls.
Conclusion: Ajuba overexpression appears central to HCC cell proliferation and knock down reduces 
tumour volume.

 
52.7
The IL-33/ST2 axes contributes to hepatocyte proliferation and promotes development of hepatocel-
lular carcinoma
A. Kohler, I. Büchi, N. Melin, F. Bayer, K. McCoy, D. Candinas, D. Stroka (Bern)

Objective: IL-33 is an IL-1 family cytokine that is typically secreted as a response to cellular stress or 
damage. Upon secretion, IL-33 can activate lymphocytes via the ST2 receptor and thereby trigger an 
immune response. It has been shown that the IL-33/ST2 axis has a pro tumorigenic effect in several 
neoplastic diseases outside the liver. Further, it is known that hepatocellular carcinoma (HCC) cells 
produce more IL-33 than healthy liver tissue. We therefore hypothesized that activation of the IL-33/ST2 
axis by tumor induced IL-33 secretion facilitates the development of HCC.
Methods: In order to examine the effect of the IL-33/ST2 axis on hepatocyte proliferation in healthy liver 
tissue, a murine partial hepatectomy model was used to compare proliferation in IL-33-/- and ST2-/- 
animals to wildtype animals. Using the Crispr/Cas9 method, an IL-33 knockout line was established in 
the RIL175 mouse HCC cell line. Proliferation and migration of the cells were tested in vitro. In order to 
assess the effect of tumor secreted IL-33 on the tumor microinvironment, a carcinogen induced tumor 
model with DEN was used to compare HCC development in wildtype versus ST2-/- animals.
Results: Hepatocyte proliferation of non neoplastic liver tissue in IL-33-/- and ST2-/- animals is signifi-
cantly decreased compared to wildtype animals. HCC cells after knockout of IL-33 show a decreased 
proliferation, disturbed colony fomation and migration capacity compared to the parental cells. ST2-/- 
mice develop less hepatocellular carcinoma in a carcinogenic model with DEN. FACS analysis revealed 
a decreased number of monocytic myeloid suppressor cells but an increased number of CD8 cytotoxic 
T cells in the tumor microenvironment of ST2-/- animals.
Conclusion: Deletion of IL-33 is associated with decreased proliferation of healthy hepatocytes as well 
as HCC cells. The fact that IL-33-/- HCC cells proliferate slower than parental cells in vitro, demonstrates 
that there is an effect on proliferation that is independent of the immune system. Further, deletion of ST2 
leads to changes in the immunological response and reduced tumor growth in a carcinogen induced 
tumor model. In summary, tumor secreted IL-33 has a dual pro tumorigenic effect on HCC growth, a) 
by a direct effect on the hepatocytes and b) by an ST2 dependent immunosuppressive effect on the 
tumor microenvironment.

 

52.8
A genome-wide screen for inherited genetic variants that affect survival and therapy of pancreatic 
ductal adenocarcinoma
L. Grochola1, C. Dimitrakopoulos2, S. Breitenstein1, G. Bond3, N. Beerenwinkel2, R. Graf4, U. Knippschild5, 
R. Flury1, B. Vrugt4 (1Winterthur, 2Basel, 3Oxford/UK, 4Zurich, 5Ulm/DE)

Objective: Although pancreatic ductal adenocarcinoma (PDAC) is an aggressive tumour, like other 
common cancers, it displays a wide range of biology. However, at present, there are no reliable tests 
to predict patients’ cancer-specific outcomes after pancreatic resection and guide personalised treat-
ment decisions. Therefore, we aim to identify such biomarkers that can serve to individualise cancer 
treatment in resectable PDAC by performing a genome-wide survival screen for single nucleotide poly-
morphisms (SNPs) that reside in potentially druggable and functional coding genomic regions.
Methods: Two prospective independent training and validation datasets with a total of 331 consecu-
tive patients who underwent pancreatic resection for PDAC were utilised, including a multicentre Eu-
ropean pancreatic cancer cohort (Switzerland and Germany) and The Cancer Genome Atlas (TCGA) 
database. The genotypes were determined on the Illumina HumanOmni 2.5M and the Affymetrix 6.0 
SNP microarrays, respectively. Cox proportional hazards models were utilised to screen for SNPs that 
associate with allelic differences in tumour-related survival. The OncoKB knowledge base, PolyPhen-2, 
Provean and SIFT algorithms were utilised to search for SNPs in genes (i) with reported therapeutic 
implications, and (ii) that change the protein structure and function. 
Results: We identify and independently validate polymorphisms in both coding, potentially func-
tional genomic regions as well as in genes with reported therapeutic implications, such as PTEN 
(SNPrs644205 A/G), that robustly associate with allelic differences in tumour-related survival after 
pancreatic resection in both study cohorts (up-to p=0.0004; Hazard ratio, HR=2.64). We report on the 
alterations of the protein sequence and the regulatory changes introduced by the identified SNPs, and 
describe the potential functional and therapeutic implications of our findings. 
Conclusion: To date, this is the first genome-wide screen for inherited genetic variants with func-
tional and therapeutic implications that affect PDAC survival. It identifies and independently validates 
polymorphisms that can serve as non-invasive, potentially predictive biomarkers readily available 
at the time of diagnosis of resectable PDAC. These SNPs could help guide personalised therapeutic 
strategies, such as the treatment with PI3K inhibitors of patients who carry the A-allele of PTEN SN-
Prs644205.

General and Visceral Surgery – Lower Gastrointestinal Tract II 59
59.1
LARS is associated with lower anastomoses, but not with the transanal approach in patients undergo-
ing rectal cancer resection
A. Filips, T. Haltmeier, D. Candinas, L. Brügger, P. Studer (Bern)

Objective: Low Anterior Resection Syndrome (LARS) is a frequentl defecatory disorder in patients after 
Low Anterior Resection (LAR) with Total Mesorectal Excision (TME). Over the past years, transanal (ta) 
TME evolved as a promising technique for low rectal pathologies to overcome the difficulties encoun-
tered with the abdominal approach in a narrow pelvis. However, the impact of the transanal approach 
on functional outcomes has not been sufficiently investigated yet. This study evaluates LARS scores 
in our cohort of patients after taTME compared to a historic group that underwent LAR using the ab-
dominal approach.
Methods: A total of 41 patients (n=21 taTME, n=20 abdominal approach) with low and mid rectal 
adenocarcinoma were included. LARS scores are routinely recorded in our outpatient clinic after LAR/
TME. LARS scores of the historic group with abdominal approach were collected by chart review and 
telephone interviews. LARS scores 6 month after reversal of the protective ileostomy were analyzed 
for this study.
Results: Overall, 19.5% of patients presented without LARS symptoms at the 6-month follow-up. 
43.9% presented with minor and 36.6% with major LARS. No significant association of the T-stage, 
N-stage and neo-adjuvant radiotherapy and LARS scores was found. Also, LARS scores in patients 
with colo-anal hand-sewn compared to stapled anastomosis were not significantly different (30.6±8.9 
vs. 25.9±7.5, p=0.161). The mean distance of the anastomosis from the anal verge was 3.9±2.0cm. 
The anastomosis was significantly lower in the taTME group compared to the control group (3.0±1.6 
vs. 4.6±2.0cm, p=0.007). LARS scores were significantly higher in patients with an anastomosis ≤ 
4cm from the anal verge compared to patients with an anastomosis > 4cm (30.0±7.6 vs. 20.0±8.1, 
p=0.001). However, LARS scores in the taTME group compared to the control group did not show a 
statistical difference (29.5±9.6 vs. 24.9±7.9, p=0.104).
Conclusion: Overall, the majority of patients in this small cohort presented with some degree of LARS 
symptoms after LAR. As previously described, LARS scores significantly increased with an anasto-
mosis 4cm from the anal verge or below. Although anastomoses were lower in the taTME compared 
to the control group, taTME was not significantly associated with LARS 6 month after closure of the 
protective ileostomy.

 
59.2
Rectal cancer surgery with TME after neoadjuvant chemoradiotherapy without initial stoma place-
ment
K. Allgaier, R. Schneider, M. von Flüe, B. Kern (Basel)

Objective: The primary placement of a protective ileostomy or transversostomy is commonly used 
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in rectal cancer surgery with TME. Nevertheless there is a patient collective, where the initial stoma 
placement can be omitted during the procedure. We analyzed our perioperative results in patients 
with locally advanced rectal cancer and neoadjuvant chemoradiotherapy (CRT), who got an open, 
laparoscopic or robotic assisted surgery without primary stoma placement.
Methods: Retrospective analysis of prospectively collected data. From March 2005 to September 2017 
a total of 358 patients with rectal cancer underwent an open, laparoscopic or a robotic-assisted Da-
Vinci Xi TME in our department. Forty-six of them (12.8%) without primary stoma placement.
Results: Mean BMI was 24.9 ± 4.7kg/m², mean age was 61.8 ± 12.1years, mean tumor distance from 
anocutanline was 9.2 ± 2.5cm. Severe complications (Clavien-Dindo III or IV) occurred in 7 patients 
(15.2%), 3 of them had an anastomotic leakage (6.5%). The patients with anastomotic leakage were 
reoperated by secondary stoma placement. We saw no case in which the anastomosis had to be re-
sected. The technique of the surgical approach (e.g. open, laparoscopic, robotic assisted) showed no 
effect on the perioperative outcome (p = 0.48). The mean hospital stay was 15.2 ± 6.3 days.
Conclusion: Rectal cancer surgery without primary stoma placement is feasible and can be considered 
in suitable patients. Nevertheless close-knit postoperative surveillance is crucial to detect anastomotic 
problems early. In these situations secondary stoma placement can be done with good outcome.

 
59.3
Transanal TME – the key to better rectal cancer surgery? Overview after 355 rectal cancer resections 
2013 – 2017
W. Brunner1,2, S. Spampatti2, S. Bischofberger2, L. Marti2, B. Schmied2 (1Rorschach, 2St.Gallen)

Objective: Transanal approach is coming up as the new option for rectal cancer surgery. It seems to 
enable better mesorectal quality, margins and lower conversion rates.
Methods: We present our series of rectal cancer resections from 2013 to 2017 looking on open, lapa-
roscopic (incl. single port), robotic and transanal resections.
Results: From 2013 to 2017 a total of 355 rectal cancer resections were performed, m/f was 
226(64%)/129(36%), median BMI was 25,8 (14,1 – 47,9), age 67 (20 – 94). 205 patients (58%) 
recieved neoadjuvant RCT. 243 (68%) recieved TME, 16% PME, and 16% abdominoperineal resection. 
Approach was Laparoscopy in 154, transanal in 124 (120 TME, 4 APR), robotic in 17 and open in 
60 patients. Conversion rate was 5,6% overall, 10% in laparoscopy, 3% in transanal (all abdominal) 
and 6% in robotic approach. Median operation times was 261 min. Mesorectal quality showed overall 
Quirke score 1 in 87% resp. 3 in 4%, in laparoscopic approach this was 82% and 7% resp., in open 76% 
and 5%, in robotic 94% and 0% and transanal approach 95% and 0%. Over five years primary open 
resections dropped from 30% to 7%, while overall conversion rate dropped from 10% to 0 - 4% per year.
Conclusion: Transanal approach to rectal cancer resections achieved lower primary open resections, 
lowest conversion rate and best mesorectal quality. For the moment it is the best approach we are able 
to offer, only few cases will stay open or have to be converted.

 
59.4
Influence of the introduction of caseload requirements on indication for surgery – a population based 
analysis for rectal cancer surgery in Switzerland
M. Kaech, C. Kettelhack, P. Kirchhoff, M. von Strauss und Torney (Basel)

Objective: Over the past 15 years, there has been growing evidence for a relationship between case-
load and outcome for high risk procedures in visceral surgery. In 2013 the Swiss board on highly 
specialized medicine (HSM) introduced caseload requirements for five visceral surgical procedures 
including low rectal resections. This population based analysis questions whether the introduction of 
HSM had an influence on the overall number and relative proportion of rectal resections in the treat-
ment of rectal cancer.
Methods: A retrospective analysis of all hospital admissions to Swiss hospitals between 2005 and 
2015 based on data from the Swiss Federal Statistical Office was performed. Cases and patients with 
main diagnosis of rectal cancer according to ICD 10 Codes were identified. Treatments according HSM 
were assigned based on the Classification of Swiss Operation Codes (CHOP). Yearly numbers and 
rates of HSM Treatments were calculated and compared pre and post introduction of HSM.
Results: Between 2005 and 2015 there were a total of 23`061 admissions for rectal cancer in 15`652 
patients. The majority of the patients were male (61.1%) with an age peak between 65 and 69 years 
(n=3679 cases; 16%). 18`713 cases (81.2%) were elective admissions (n=4065; 17.6% emergencies 
respectively). HSM-relevant procedures were performed in 7745 patients (47.84%). Overall in-hospital 
mortality was 6.24% (8.19% in non operative cases; 2.40% in HSM cases) reaching 9.88% in emer-
gency HSM cases. The number of admissions and patients rose between 2005 and 2015 from n=1313 
patients (1704 cases) to n=1766 patients (2756 cases) per year. The number of patients with HSM 
procedures rose from n=578 in 2005 to n=845 in 2015 with a steady yearly but marked increase at the 
time of the introduction of HSM in 2013 (from n=729 in 2012 to n=829 in 2013). Comparing pre and 
post HSM introduction era there was a significant increase in number of operated patients (p=0.0005) 
while the proportion of operated patients remained stable over the period (47.36% pre vs. 48.76% post 
HSM, p=0.218).
Conclusion: The increase in the number of patients operated for rectal cancer at the time of HSM intro-
duction seems related to an increase in number of patients with the main diagnosis of rectal cancer 
rather than due to more aggressive indication for surgery. The reason for this increase remains unclear 
but could be caused by changes in coding.

 
59.5
Outcomes of 78 consecutive transanal total mesorectal excisions for low rectal cancer
S. Gloor1, R. Troller1,2, F. Grieder1, H. Gelpke1, S. Breitenstein1, M. Adamina1 (1Winterthur, 2London/UK)

Objective: Transanal total mesorectal excision (taTME) is an alternative to conventional mesorectal 

excision owing to its reported superior ability to achieve clear distal and circumferential resection mar-
gins in low rectal cancers.
Methods: Consecutive patients treated at a single centre by taTME were included in a prospective co-
hort study. Perioperative and short-term oncologic outcomes were measured along regular clinic visits 
and the results were reported as median and interquartile range (IQR).
Results: 78 patients with a low rectal cancer (6.5 cm to anal verge, IQR 5.2-8) underwent a taTME 
between February 2013 and December 2017. Age and body mass index were 66 years (IQR 57-76) 
and 26 kg/m2 (IQR 22.4-29.1). There were 54 males and 23 females. 54 (69%) patients had neoad-
juvant radiochemotherapy. Surgery time was 351 minutes (IQR 308-419), including an ileostomy in all 
patients. Performing taTME in a 2-team technique saved 63 minutes or 18% operating time (p=0.009, 
t-test one-team (n=32, 399 minutes, IQR 337-438) vs. 2-team (n=46, 326 minutes, IQR 291-389). Dis-
section of the mesorectum was excellent (93.6% Quirke 3) and all distal and circumferential margins 
were clear. Median T stage was 3 (IQR 2-3). 19 patients had lymphnode metastases for a median 
number of retrieved nodes of 26 (IQR 20-37). Cumulative 30-day morbidity amounted to 28.2% minor 
complications (Dindo Clavien I-II) and 30.8% major complications (Dindo Clavien III-V), including 9 
anastomotic leaks (11.5%) and 3 reoperations (3.9%). Most of the leaks could be managed endo-
scopically and the ileostomy reversed at last. Median length of hospital stay was 11 days (IQR 9-14).
Conclusion: Transanal total mesorectal excision allows good surgical and oncologic quality to the ex-
penses of a reasonable surgery time and morbidity.

 
59.6
Interest of re-staging magnetic resonance imaging fot locally advance mid and low rectal cancer un-
dergoing laparoscopic resection
G. Vitali1, N. De Angelis2, M. Assalino1, A. Martinez-Perez4, E. Espin5, F. Ris1, A. Luciani2 (1Geneva, 2Paris/
FR, 4Valencia/ES, 5Barcelona/ES)

Objective: Locally-advanced rectal cancer requires a multimodal therapy tailored on the patient and 
tumor characteristics. Re-staging MRI may have a role in identifying poor responders to chemoradia-
tion therapy (CRT), and estimate surgical difficulties. The EuMaRCS study group aimed to investigate 
the role of pre-treatment and re-staging magnetic resonance imaging (MRI) in rectal cancer therapy by 
analyzing clinical, pelvimetry, radiological, and histo-pathological parameters.
Methods: Patients with mid/low locally-advanced rectal cancer undergone neo-adjuvant CRT and 
surgery, for whom pre-treatment and re-staging MRIs were available, were eligible for inclusion in the 
EuMaRCS database.
Results: MRIs of 170 patients (mean age: 59.5±13.3) were re-analyzed by the same radiologist. Pel-
vimetry differed significantly between males and females, but no gender difference was noted in the 
clinical and tumor characteristics. Tumor volume and tumor height assessed on the re-staging MRI 
were associated respectively with operative time and estimated blood loss. Conversion was predicted 
by tumor volume, interischial distance and pubic tubercle height. The quality of the surgical resection 
was found as a predictor of overall and disease-free survival. The sensitivity and specificity of tumor 
regression grade (mrTRG) 1 to identify pathologic complete response was 76.9% and 89.3%, respec-
tively, with a positive predictive value of 68.2% and negative predictive value of 92.8%.
Conclusion: In the management of locally-advanced rectal cancer, a successful surgical resection in-
cluding a complete mesorectal excision and clear resection margins, is the main independent predic-
tor of survival. Pelvimetry and re-staging MRI may be useful to predict surgical difficulties and surgical 
outcomes.
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Table 1. Demographic, operative and histo-pathologic variables of the whole study sample and by 
gender.  
 
 

Variables Whole Sample 
n=170 

Male Patients 
n=109 

Female Patients 
n=61 P values 

Demographic and Clinical Variables 
Age (yr) [median(range)]  61(27-86) 62(27-86) 59.1(28.5-86) 0.405 
Male gender [n(%)] 109(64.1) - - NA 
BMI (kg/m2) [median(range)] 26(17-46.4) 26 (18.25-38.5) 25.8(17-46.4) 0.703 
Obesity (BMI≥30 Kg/m2) [n(%)] 32(18.8) 19(17.4) 13(21.3) 0.539 
ASA score I/II/III [n]  29/78/63 19/50/40 10/36/15 0.209 
Albumin serum level (g/L) [mean(SD)] 39.29(5.46) 39.19(6.18) 39.49(3.65) 0.695 
Pre-operative Serum CEA (U/mL) 
[mean(SD)] 

9.38(32.07) 11.66(39.25) 5.07(6.36) 0.303 

Charlson Score [median(range)] 3(2-11) 3(2-11) 3(2-8) 0.280 
CR Possum Score [median(range)] 9(6-17) 9(6-15) 9(6-17) 0.760 
Comorbidity [n(%)] 108(63.5) 72(66.1) 36(59) 0.317 
Comorbidity >1 [n(%)] 62(36.5) 45(41.3) 17(27.9) 0.211 
Diabetes [n(%)] 34(20) 24(22) 10(16.4) 0.266 
Cardiovascular diseases [n(%)] 55(32.4) 39(35.8) 16(26.2) 0.634 
Pulmonary diseases [n(%)] 26(15.3) 21(19.3) 5(8.2) 0.154 
Kidney failure [n(%)] 8(4.7) 4(3.7) 4(6.6) 0.692 
Neurocognitive disorders [n(%)] 5(2.9) 3(2.8) 2(3.3) 0.977 
Previous abdominal surgery [n(%)] 50(29.4) 27(24.8) 23(37.7) 0.206 
Surgical laparoscopic procedures [n(%)] 

- TME with primary anastomosis 
- Low Hartmann procedure with TME 
- APR 

 
136 (80) 
13(7.6) 

21(12.4) 

 
85(78) 
9(8.3) 

15(13.8) 

 
51(83.6) 

4(6.6) 
6(9.8) 

 
0.674 

Operative and Postoperative Variables 
Operative time (min) [median(range)] 240(120-550) 235(130-550) 241.5(120-550) 0.818 
Conversion to laparotomy [n(%)] 11(6.5) 10(9.2) 1(1.6) 0.100 
Operative blood loss (mL) 
[median(range)] 

60(0-2000) 60(0-2000) 50(0-1500) 0.775 

Number of transfused patients [n(%)] 13(7.6) 12(11) 1(1.6) 0.033 
Time to flatus [mean(SD)] 2.88(3.57) 3.01(4.23) 2.64(1.81) 0.188 
Return to regular diet [mean(SD)] 5.45(5.47) 5.96(6.38) 4.52(3.10) 0.915 
ISGRC anastomotic leakage§ [n(%)] 

- A 
- B 
- C 

 
3(2.2) 

11(8.1) 
8(5.9) 

 
2(2.4) 

9(10.6) 
7(8.2) 

 
1(2) 

2(3.9) 
1(2) 

0.205 

Dindo-Clavien classification of 
postoperative complications [n(%)] 

- I/II 
- III/IV 
- V 

 
 

48(68.6) 
21(30) 
1(1.4) 

 
 

34(64.2) 
18(34) 
1(1.9) 

 
 

14(82.4) 
3(17.6) 

0 

 
 

0.353 

Reoperation [n(%)] 16(9.4) 13(11.9) 3(4.9) 0.303 
Hospital stay, days [median(range)] 10(4-70) 10(4-70) 10(5-30) 0.968 
Mortality at 90 days [n(%)] 0 0 0 - 
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Readmission within 60 days [n(%)] 18(10.6) 14(12.8) 4(6.6) 0.437 
Adjuvant chemotherapy [n(%)] 117(68.8) 74(67.9) 43(70.5) 0.837 
Histo-pathological Variables 
Tumor largest dimension (cm) 
[mean(SD)] 

2.38(1.77) 2.32(1.54) 2.48(2.11) 0.719 

Tumor regression grade (MANDARD) 
[n(%)] 

- I 
- II 
- III 
- IV 
- V 

 
 

39(22.9) 
34(20) 

53(31.2) 
42(24.7) 

2(1.2) 

 
 

25(22.9) 
25(22.9) 
34(31.2) 
24(22) 
1(0.9) 

 
 

14(23) 
9(14.8) 

19(31.1) 
18(29.5) 

1(1.6) 

 
0.668 

ypT stage [n(%)] 
- ypT0 
- ypT1 
- ypT2 
- ypT3 
- ypT4a 
- ypT4b 

 
40(23.5) 
10(5.9) 

49(28.8) 
61(35.9) 

6(3.5) 
4(2.4) 

 
26(23.9) 

6(5.5) 
31(28.4) 
40(36.7) 

4(3.7) 
2(1.8) 

 
14(23) 
4(6.6) 

18(29.5) 
21(34.4) 

2(3.3) 
2(3.3) 

0.991 

ypN stage [n(%)] 
- yN0 
- yN1 
- yN1a 
- yN1b 
- yN1c 
- yN2 
- yN2a 

 
121(71.2) 
21(12.4) 
10(5.9) 
6(3.5) 
1(0.6) 
8(4.7) 
3(1.8) 

 
78(71.6) 
14(12.8) 

3(2.8) 
4(3.7) 

0 
7(6.4) 
3(2.8) 

 
43(70.5) 
7(11.5) 
7(11.5) 
2(3.3) 
1(1.6) 
1(1.6) 

0 

0.105 

CRM mm [mean(SD)] 10.01(8.27) 9.76(8.04) 10.42(8.75) 0.797 
Positive CRM [n(%)] 16(9.4) 11(10.1) 5(8.2) 0.789 
DRM mm [mean(SD)] 31.58(24.15) 31.35(21.69) 31.99(28.36) 0.757 
Positive DRM [n(%)] 6(3.5) 3(2.8) 3(4.9) 0.668 
Complete total mesorectal excision  
[n(%)] 

- CRM ≤ 1 mm, DRM+ 
- CRM ≤ 1 mm, DRM- 
- CRM > 1 mm, DRM+ 
- CRM > 1 mm, DRM- 

144(84.7) 
 

2(1.4) 
8(5.6) 
1(0.7) 

133(92.4) 

92(84.4) 
 

1(1.1) 
5(5.4) 
1(1.1) 

85(92.4) 

52(85.2) 
 

1(1.9) 
3(5.8) 

0 
48(92.3) 

 
 

0.864 

Nearly complete total mesorectal excision 
[n(%)] 

- CRM ≤ 1 mm, DRM+ 
- CRM ≤ 1 mm, DRM- 
- CRM > 1 mm, DRM+ 
- CRM > 1 mm, DRM- 

20(11.8) 
 

2(10) 
3(15) 

0 
15(75) 

14(12.8) 
 

1(7.1) 
3(21.4) 

0 
10(71.4) 

6(9.8) 
 

1(16.7) 
0 
0 

5(83.3) 

 
 

0.418 

Incomplete total mesorectal excision 
[n(%)] 

- CRM ≤ 1 mm, DRM+ 
- CRM ≤ 1 mm, DRM- 
- CRM > 1 mm, DRM+ 
- CRM > 1 mm, DRM- 

6(3.5) 
 

0 
1(16.7) 
1(16.7) 
4(67.7) 

3(2.8) 
 

0 
1(33.3) 

0 
2(66.7) 

3(4.9) 
 

0 
0 

1(33.3) 
2(66.7) 

 
 

0.368 

Harvested lymph nodes [mean(SD)] 13.55(5.93) 13.51(6.01) 13.62(5.84) 0.618 
Lymphovascular invasion [n(%)] 19(11.2) 14(12.8) 5(8.2) 0.451 
Perineural invasion [n(%)] 20(11.8) 11(10.1) 9(14.8) 0.457 
Tumor deposit [n(%)] 62(36.5) 44(40.4) 18(29.5) 0.370 
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Tumor grade [n(%)]* 
- Well differentiated  
- Moderately differentiated  
- Poorly differentiated 

 
55(41.9) 
49(37.4) 
27(20.6) 

 
34(40.5) 
30(35.7) 
20(23.8) 

 
21(44.7) 
19(40.4) 
7(14.9) 

0.690 

 
§ Calculated from laparoscopic TME with primary anastomosis (n=136)  
* Calculated from non-sterilized tumors (n=131) 
 

BMI stands for body mass index; ASA for American Society of Anesthesiology; CEA from carcinoembryonic 
antigen; TME for total mesorectal excision; APR for abdominoperineal resection; T for tumor stage; N for node 
stage; CRM for circumferential resection margin; DRM for distal resection margin.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Demographic, operative and histo-pathologic variables of the whole study 
sample and by gender.
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Table 2. Pelvimetry, pre-treatment MRI and re-staging MRI characteristics for the whole study 
sample and by gender.  
 
 

Variables Whole Sample 
n=170 

Male Patients 
n=109 

Female Patients 
n=61 P values 

Pelvimetry 
Transverse measures  

Interischiatic spinous diameter (mid-pelvic 
plane)(mm) [mean(SD)] 

97.65(11.22) 92(8.26) 107.66(8.45) <0.0001 

Intertuberous diameter (outlet pelvic plane) 
(mm) [mean(SD)] 

120.11(16.36) 113.46(14.65) 131.89(12.07) <0.0001 

Interacetabular diameter (inlet pelvic plane) 
(mm) [mean(SD)] 

124.68(8.04) 122.93(7.64) 127.79(7.86) <0.0001 

Saggital measures  
Pelvic outlet length (pubic symphysis to the tip 
of coccyx distance) (mm) [mean(SD)] 

86.87(10.91) 85.79(11.28) 88.78(10.02) 0.082 

Mid-inlet length (pelvic depth) (mm) 
[mean(SD)] 

105.61(11.24) 108.61(11.34) 100.22(8.84) <0.0001 

Pelvic inlet length (promontory to pubic 
symphysis distance) (mm) [mean(SD)] 

109.43(12.03) 106.82(10.26) 114.05(13.55) <0.0001 

Promontory to coccyx distance (mm) 
[mean(SD)] 

120.37(15.12) 123.44(16.04) 114.85(11.51) <0.0001 

Length of anterior sacro-coccigeal curve (mm) 
[mean(SD)] 

155.11(20.19) 157.24(23) 151.27(13.09) <0.0001 

S3 (middle third) to promontory distance (mm) 
[mean(SD)] 

80.02(7.2) 81.05(7.65) 78.16(5.93) 0.003 

S3 (middle third) to coccyx distance (mm) 
[mean(SD)] 

64.64(9.53) 67.05(9.5) 60.39(8.03) <0.0001 

Pubic tubercle height (mm) [mean(SD)] 52.06(10.03) 53.60(11.96) 49.33(3.79) <0.0001 
Angles  

Angle 1 (°)[mean(SD)] 92.72(10.11) 92.88(9.44) 92.44(11.29) 0.706 
Angle 2 (°)[mean(SD)] 111.45(16.82) 111.82(14.86) 110.79(19.98) 0.544 
Angle 3 (°)[mean(SD)] 113.43(12.35) 111.16(12.05) 117.47(11.93) 0.002 
Angle 4 (°)[mean(SD)] 126.19(7.18) 126.71(7.29) 125.27(6.94) 0.225 
Angle 5 (°)[mean(SD)] 94.71(6.41) 96.12(5.77) 92.18(6.96) <0.0001 
Promontory to the top of the pubic symphysis 
angle (°)[mean(SD)] 

63.46(6.77) 63.23(6.28) 63.87(7.62) 0.624 

Promontory to the top of the pubic symphysis 
angle (°)[mean(SD)] 

39.82(5.37) 38.92(4.98) 41.44(5.71) 0.003 

Surface measures  
Surface of the sacrum-coccyx concavity (cm2) 
[mean(SD)] 

34.02(10.37) 35.63(11.71) 31.11(6.53) 0.001 

Lesser pelvis surface (cm2) [mean(SD)] 105.76(13.03) 106.85(12.55) 103.79(13.74) 0.179 
Rectal surface at the level of low-mid rectum 
junction (cm2) [mean(SD)] 

8.08(3.61) 8.66(3.83) 6.94(2.82) 0.008 

Mesorectal surface at the level of low-mid 
rectum junction (cm2) [mean(SD)] 

3.95(1.97) 3.99(2.04) 3.86(1.84) 0.644 

Presacral fascia surface at the level of low-mid 
rectum junction (cm2) [mean(SD)] 

12.06(4.66) 12.7(4.99) 10.8(3.65) 0.029 

Rectal surface at the level of mid-high rectum 
junction (cm2) [mean(SD)] 

7.45(4.25) 7.52(4.36) 7.31(4.08) 0.854 
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Mesorectum surface at the level of mid-high 
rectum junction (cm2) [mean(SD)] 

19.69(6.89) 19.63(5.6) 19.82(8.93) 0.778 

Presacral fascia surface at the level of mid-high 
rectum junction (cm2) [mean(SD)]  

27.21(8.55) 27.25(7.56) 27.13(10.28) 0.956 

Derivate measures  
Ratio of pelvic inlet to pelvic depth [mean(SD)] 1.04 (0.16) 0.99 (0.13) 1.14 (0.17) <0.0001 
Ratio of pelvic outlet to angle 2 [mean(SD)] 0.85 (0.7) 0.81 (0.51) 0.91 (0.94) 0.026 
Ratio of pelvic outlet to angle 3 [mean(SD)] 0.77 (0.15) 0.78 (0.16) 0.76 (0.14) 0.692 
Ratio of angle 2 to angle 3 [mean(SD)] 1.12 (0.95) 1.07 (0.79) 1.22 (1.19) 0.048 
Pre-treatment MRI measurements  
Tumor largest dimension (mm) [mean(SD)] 49.57(17.44) 49.80(18.11) 49.17(16.32) 0.891 
Tumor circumferential extension [n(%)] 

- 25% 
- 50% 
- 75% 
- 100% 

 
9(5.3) 

52(30.6) 
53(31.2) 
56(32.9) 

 
7(6.4) 

30(27.5) 
30(27.5) 
40(38.5) 

 
2(3.3) 

22(36.1) 
23(37.7) 
14(23) 

0.119 

Tumor height (mm) [mean(SD)] 49.14(17.99) 49.42(18.7) 48.64(16.8) 0.811 
DRM (mm) [mean(SD)] 39.49(28.41) 38.86(27.58) 40.59(30.02) 0.739 
cT stage [n(%)] 

- cT1 
- cT2 
- cT3a 
- cT3b 
- cT3c 
- cT3d 
- cT4a 
- cT4b 

 
0 

15(8.8) 
17(10) 

54(31.8) 
33(39.4) 
15(8.8) 

23(13.5) 
13(7.6) 

 
0 

8(7.3) 
12(11) 

33(30.3) 
25(22.9) 

8(7.3) 
15(13.8) 

8(7.3) 

 
0 

7(11.5) 
5(8.2) 

21(34.4) 
8(13.1) 
7(11.5) 
8(13.1) 
5(8.2) 

0.672 

cN stage [n(%)] 
- cN0 
- cN1 
- cN2 

 
24(14.1) 
97(57.1) 
49(28.8) 

 
17(15.6) 
60(55) 

32(29.4) 

 
7(11.5) 

37(60.7) 
17(27.9) 

0.699 

CRM (mm) [mean(SD)] 10.89(9.33) 11.52(9.98) 9.71(7.96) 0.377 
Maximum tumor thickness (mm)[mean(SD)] 15.72(9.05) 15.47(8.93) 16.16(9.31) 0.873 
EMVI positive [n(%)] 64(37.6) 47(43.1) 17(27.91) 0.144 
Tumor volume (cm2) [mean(SD)] 29.28(37.93) 28.46(36.13) 30.81(41.4) 0.617 
Re-staging MRI measurements 
(ymr)Tumor largest dimension (mm) 
[mean(SD)] 

29.88(15.83) 30.72(15.54) 28.4(16.35) 0.543 

(ymr)Tumor circumferential extension (n%) 
- 0% 
- 25% 
- 50% 
- 75% 
- 100% 

 
31(18.2) 
13(7.6) 
68(40) 

29(17.1) 
29(17.1) 

 
16(14.7) 

8(7.3) 
44(40.4) 
19(17.4) 
22(20.2) 

 
15(24.6) 

5(8.2) 
24(39.3) 
10(16.4) 
7(11.5) 

0.417 

(ymr)Tumor height  28.48(15.99) 28.81(15.18) 27.91(17.45) 0.855 
(ymr) DRM (mm) [mean (SD)] 41.94(28.5) 41.92(28.34) 41.93(29.07) 0.903 
(ymr)T stage [n(%)] 

- ymrT0 
- ymrT1 
- ymrT2 
- ymrT3 

 
31(18.2) 

2(1.2) 
59(34.7) 

1(0.6) 

 
18(16.5) 

2(1.8) 
38(34.9) 

1(0.9) 

 
13(21.3) 

0 
21(34.4) 

0 

0.300 
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- ymrT3a 
- ymrT3b 
- ymrT3c 
- ymrT3d 
- ymrT4a 
- ymrT4b 

7(4.1) 
29(17.1) 
19(11.2) 

7(4.1) 
10(5.9) 
5(2.9) 

6(5.5) 
17(15.6) 
10(9.2) 
6(5.5) 
9(8.3) 
2(1.8) 

1(1.6) 
12(19.7) 
9(14.8) 
1(1.6) 
1(1.6) 
3(4.9) 

(ymr)N stage [n(%)] 
- ymrN0 
- ymrN1 
- ymrN2 

 
114(67.1) 
52(30.6) 

4(2.4) 

 
71(65.1) 
34(31.2) 

4(3.7) 

 
43(70.5) 
18(29.5) 

0 

0.295 

(ymr)CMR status > 2mm [n(%)] 101(78.9) 67(79.8) 34(77.3) 0.821 
(ymr) TRG (Mandard score) 

- 1 
- 2 
- 3 
- 4 
- 5 

 
44(25.9) 
45(26.5) 
43(25.3) 
36(21.2) 

2(1.2) 

 
27(24.8) 
35(32.1) 
27(24.8) 
19(17.4) 

1(0.9) 

 
17(27.9) 
10(16.4) 
16(26.2) 
17(27.9) 

1(1.6) 

0.198 

(y)Maximum tumor thickness (mm)[mean(SD)] 9.27(6.50) 9.67(6.44) 8.58(6.62) 0.216 
(y)EMVI positive [n(%)] 45(26.5) 34(31.2) 11(18) 0.071 
(ymr)Tumor Volume (cm2) [mean(SD)] 10.65(20.55) 10.49(19.58) 10.94(22.47) 0.542 

 
Angle 1: superior anterior pubis – sacrovertebral angle – mid S3;  
Angle 2: sacrovertebral angle – mid S3 – coccyx;  
Angle 3: mid S3 – coccyx – inferoposterior pubis;  
Angle 4: coccyx – inferoposterior pubis – superior anterior pubis;  
Angle 5: inferoposterior pubis – superior anterior pubis – sacrovertebral angle.  
DRM stands for distal resection margin; CRM for circumferential resection margin; EMVI for extramural 
vascular invasion; TRG for tumor regression grade; (ymr) identifies the re-staging MRI assessments.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Pelvimetry, pre-treatment MRI and re-staging MRI characteristics for the 
whole study sample and by gender.
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Table 3. Multivariate analysis of the association between pelvimetry and MRI characteristics with 
indicators of operative difficulties and postoperative outcomes on the whole study population 
(n=170). Only significant predictors are shown.  
 
 
 
 

Outcomes Predictive Factor β 
coefficient t P value 

Operative time (ymr)Tumor volume   
(re-staging MRI) 

0.247 2.40 0.018 

Estimated blood loss (ymr)Tumor height  
(re-staging MRI) 

-0.307 -3.01 0.003 

Outcomes Predictive Factor OR 95%CI P value 

Conversion Interischiatic spinous distance 0.85 0.74-0.97 0.018 

 Pubic tubercle height   1.28 1.01-1.61  0.042 

 (ymr)Tumor Volume  
(re-staging MRI) 1.02 1.01-1.04  0.005 

Postoperative complications Intertuberous distance   0.97 0.93-0.99 0.014 

 Angle 1 0.94 0.89-0.98  0.009 

 (ymr)CRM < 2 mm 
(re-staging MRI)  3.57 1.38-0.09  0.008 

Unsuccessful resection  (ymr)CRM < 2 mm 
(re-staging MRI) 4.55 1.69-12.16 0.003 

 
CRM stands for circumferential resection margin; SE for standard error; OR for odds ratio; CI for 
confidence interval.  
	  
	  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Table 3. Multivariate analysis of the association between pelvimetry and MRI cha-
racteristics with indicators of operative diffi culties and postoperative outcomes on 
the whole study population (n=170). Only signifi cant predictors are shown.
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Table 4. Univariate and multivariate Cox regression hazard analyses for predictors 
of overall and disease-free survival in the whole study sample. 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. Univariate and multivariate Cox regression hazard analyses for predictors
of overall and disease-free survival in the whole study sample.
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59.7
Young patients with colorectal cancer present with more advanced tumors and lymph node meta-
stases
A. Rickenbacher, M. Müller, M. Schneider, D. Cabalzar, S. Käser, M. Turina (Zurich)

Objective: In recent years, a decrease in the incidence and mortality of colorectal cancers has been 
observed, presumable through screening efforts. On the other hand, an increase in incidence in young 
patients below the age of 50 years has been noted. The goal of the present study was to evaluate tumor 
characteristics of young vs. older patients.
Methods: All patients with a colorectal cancer were prospectively recorded in our database and patient 
records from January 2013 to July 2017 were analyzed. Patients were divided into two groups (age 
≥50 und <50 years). Clinical as well as histopathological tumor characteristics were compared.
Results: 304 patients with colorectal cancer were treated at our institution between January 2013 and 
July 2017. 52 (17.1%) of our patients were younger than 50 years (33% female), whereas 253 patients 
(82.9%) were ≥50 years of age (37% female) at time of diagnosis. In the younger population 42% had 
a rectal and 58% a colon cancer which was not signifi cantly different to the older population, in which 
37% had a rectal and 63 a colon cancer (p=0.45). In addition, there were no signifi cant differences 
regarding the distribution of left and right sided colon cancers. T4 cancer was diagnosed more often 
in young patients (32% vs 17%, p=0.03), so were lymph node metastases (57% vs. 39%, p=0.01). Dis-
tant metastases were not different between groups (35% vs 26%, p=0.24). Vascular invasion (V1) was 
present in 35% of young and 37% of older patients (p=0.9), while lymphatic invasion (L1) was more 
frequently in the young (75% vs. 46%, p=0.02). Tumor differentiation was not signifi cantly different. 
Signet cell cancer was, however, more frequent in young patients (9% vs. 2%, p=0.002), whereas no 

differences were found with respect to mutational status (KRAS, NRAS, BRAF, microsatellite in stability).
Conclusion: Colorectal cancer appears to have a more aggressive phenotype in younger patients 
below the age of 50. They present with locally advanced tumors, lymphatic invasion and with more 
frequent lymphatic metastasis. These results suggest a worse disease specifi c survival and highlight 
the need for early detection of colorectal cancer in this age group.

 
59.8
Cost analysis of enhanced recovery programs in colorectal, pancreatic and hepatic surgery: 
a systematic review
G. Joliat, M. Hübner, D. Roulin, N. Demartines (Lausanne)

Objective: Enhanced recovery programs (ERP) have been shown to improve postoperative outcomes 
after abdominal surgery. This study aimed to review the current literature to assess if ERP in colorectal, 
pancreas, and liver surgery induce cost savings.
Methods: A systematic review was performed searching MEDLINE, Web of Science, and Google Schol-
ar. Prospective and retrospective studies comparing conventional management vs. ERP in terms of 
costs were considered. Studies with no mention of a clear protocol and no reporting of adherence to 
the protocol were not eligible. All ERP types were considered (fast-track, ERAS®, or home-made pro-
tocols).
Results: Initial search identifi ed 144 studies for abstract review. Thirty-seven articles were scrutinized 
as full articles. Final analysis included 16 studies (8 colorectal, 5 pancreas, and 3 liver). In colorec-
tal surgery, 2 studies were prospective (1 RCT) and 6 were retrospective studies, totaling 2078 ERP 
patients and 1277 non-ERP patients. Five of the 8 studies showed signifi cant overall cost savings for 
the ERP groups (mean difference range: USD 1897-7129/patient). One study found no difference in 
overall costs, while 2 studies found signifi cant savings in specifi c costs for the ERP groups. Four stud-
ies showed no difference in overall morbidity, while 3 studies found a decrease of overall morbidity 
and 1 study less urinary tract infections in the ERP groups. Length of stay (LoS) was shorter in all stud-
ies after ERP implementation (mean difference: 2.5 days, p<0.001). Among the 5 included studies in 
pancreas surgery (all retrospective, 552 non-ERP vs. 348 ERP patients), 4 showed signifi cant overall 
cost decrease for ERP (mean difference range: USD 3962-8008/patient) and 1 signifi cant decrease 
in specifi c costs. All included studies found shorter LoS for ERP and 1 study fewer complications for 
ERP. In liver surgery, the 3 studies (2 retrospective and 1 RCT, 180 non-ERP vs. 197 ERP patients) found 
a signifi cant difference in terms of overall hospital costs (1) or specifi c costs (2) in favor of ERP. LoS 
after hepatectomy was shorter for ERP patients in the 3 studies, while overall morbidity was decreased 
in 2/3 studies.
Conclusion: ERP in colorectal, pancreas, and liver surgery induced cost savings in majority of the in-
cluded studies. As postoperative outcomes were improved after implementation, ERP is cost-effective.

 
59.9
Incidence and in hospital mortality of soft tissue malignancies of the retroperitoneum: a population 
based retrospective cohort study
J. Willburger, Ph. Glauser, Ch. Kettelhack, M. von Strauss und Torney (Basel)

Objective: Reports on the epidemiology and mortality of soft tissue malignancies in Switzerland are 
scarce. Data mostly derives from cancer registries with limited precision in terms of ICD subcategories 
and completeness of the data as only in 2014 the last canton entered the national data base. The 
present retrospective cohort study investigates trends in the incidence and treatment of soft tissue 
malignancies of the retroperitoneum (STMR) in Switzerland.
Methods: A retrospective analysis of all inpatient cases in Switzerland provided by the Swiss Federal 
Statistical Offi ce (BFS) of the years 2005-2015 was performed. Cases with ICD10-Codes for STMR as 
primary diagnosis were extracted (C48.0). A patient based analysis of yearly incidence, age and gen-
der distribution as well as in hospital mortality was performed. Based on CHOP Codes for resections 
we classifi ed patients with vs. without operation.
Results: During 2005-2015 1.164 cases (755 patients) were admitted to Swiss hospitals with the pri-
mary diagnosis of a STMR. With controlling for readmissions a rise of the yearly frequency from 48 in 
2005 to 101 patients in 2015 was noted. In relation to the population living in Switzerland this trans-
lates into a yearly incidence of 0.64/100.000 in 2005 and 1.21/100.000 in 2015. The age distribution 
revealed two peaks: 0-4 years (57 cases = 3,77%) and 70-74 years (144 cases = 9,52%). The majority 
of patients were female (52,06%) though below the age of 55 male gender prevailed. The over-all in 
hospital mortality was 11,70% with an age peak between 75-79 years (12,61%; n=15). The in hospital 
mortality showed a strong yearly variation between 2005-2015 (4,48%-17,33%). A surgical treatment 
was performed in 46,39% with a mortality of 4,26% (vs. 11,38% in nonsurgical treatment).
Conclusion: This population based analysis of STMR showed a rising frequency of cases and number 
of patients within 11 years. Whether this is explained by improved coding and reporting of these cases 
or a real increase of the incidence should be investigated in further prospective population based 
analyses. We assume the higher mortality in nonsurgically treated patients is due to higher frequency 
of patients with end-stage-disease. Thus it`s not comparable to the mortality of surgical cases.



swiss knife 2018; 15: special edition  35

Visceral Surgery – Endocrine 61
61.2
Cryopreservation of parathyroid tissue – useless or indispensable adjunct in parathyroid surgery?
M. Trujillo, W. Kolb, C. Engetschwiler, S. Caviezel-Firner, R. De Giuli-Buehrer, T. Clerici (St.Gallen)

Objective: Patients with sporadic, primary hyperparathyroidism (pHPT) treated with focused parathy-
roidectomy have no risk for developing permanent, postoperative parathyroid insufficiency (PPPI). 
This risk rises considerably in patients operated for persistent or recurrent pHPT or patients treated 
either with subtotal or total parathyroidectomy with autotransplantation for hereditary or secondary 
hyperparathyroidism (sHPT). PPPI represents a severe complication involving a major loss of quality 
of life due to loss of cognitive functions, a lifelong medication with lifelong follow-up checks and con-
secutive damage mainly to renal function. It is also associated high medical costs. For patients with 
PPPI metachronous autotransplantation (MAT) of parathyroid tissue is the only option to re-establish 
PTH-function and prevent PPPI. At present many clinics are unfortunately forced to forego cryopreser-
vation, as it is not remunerated and cryopreservation of living material is subject to ever-increasing 
legal requirements. This study aims to establish the frequency and success-rate of MAT in patients with 
PPPI after surgery of pHPT or sHPT.
Methods: Retrospective analysis of prospectively collected data on patients having parathyroid tissue 
cryopreserved after parathyroid surgery between 2009 and 2017
Results: Parathyroid tissue was cryopreserved in 54 of 59 patients undergoing parathyroidectomy for 
sHPT (91.5%) and in 20 of 451 patients operated for sporadic or hereditary pHPT (4.4%). Ultimately, 
only 7 patients with cryopreserved tissue underwent MAT (9.5%) for PPPI. Median time span from 
initial surgery to MAT was 6 days (range 1-190). In 3 patients autografts established full biochemical 
functionality; in 3 patients partial functionality was reached and 1 patient had a complete graft failure.
Conclusion: MAT of cryopreserved parathyroid tissue re-established partial or full parathyroid function 
in 6 out of 7 patients and therefore fortunately averted the full impact of PPPI in 85.7% of autografted 
patients. However, they represent only 9.5% of the patients having tissue cryopreserved and only 1.4% 
of patients initially undergoing parathyroid surgery. From the clinician’s point of view, it is great to have 
this remedy to prevent PPPI– however, if costs and legal requirements for cryopreservation were to 
increase in the future, the effort to maintain this therapeutic option would probably be questioned.

 
61.3
Percutaneous CT-guided microwave ablation for neuroendocrine liver metastasis: a successful way 
to treat patients?
C. Kim-Fuchs, A. Lachenmayer, M. Mauer, P. Tinguely, G. Beldi, D. Candinas (Bern)

Objective: Percutaneous CT-guided microwave ablation (MWA) is a good treatment option for hepa-
tocellular carcinoma . This technique can be used to safely treat several metastasis simultaneously 
without losing a lot of healthy liver tissue. In this study we addressed the question how successful 
percutaneous CT-guided MWA is for liver metastasis from neuroendocrine tumours (NET) in terms of 
local recurrences or reduction of symptoms if used in a palliative setting.
Methods: Retrospective analysis of a prospective database. The indication for ablation was discussed 
at the multidisciplinary endocrine tumour board. Ablations were either done in a curative setting or as 
a means of reducing tumour load to treat symptomatic patients.
Results: Between 01/2015 and 12/2017, 299 different tumours were ablated percutaneously in 186 
patients. Of these, 17 (7.4%) ablations were done in seven patients (three women) with NET liver me-
tastasis in a total of nine sessions. Median age was 67 years (54-75 years). Two primary tumours were 
in the pancreas, four in the small bowel and one of unknown primary. All known primary tumours had 
been previously resected. Six patients received one session. Per session 1- 4 tumours were ablated. 
One patient received 3 sessions over time. One patient received a palliative ablation to reduce tumour 
load and the associated symptoms. The other patients were treated with a curative intent. There were 
no peri-, and postinterventional complications. All patients left the hospital after one day. The first fol-
low up with an MRI was done three months after the intervention, with an overall median follow up of 
19.6 months (4.9-33.1).There was no local recurrence in patients treated with curative intent. One out 
of six patients developed new metastases in the liver and received two further sessions (five lesions) 
and is now tumour free. The patient with palliative ablation had a significant reduction of symptoms 
in the follow up.
Conclusion: Percutaneous CT-guided MWA for patients with NET liver metastasis is a safe treatment 
option in experienced hands. Ablations can be used to treat metastasis in a curative setting or to re-
duce tumour load and symptoms in patients not amenable to definitive surgery. Especially patients 
with difficult to reach intrahepatic lesions (close to the hilum, hepatic vein confluens, segment I) profit 
for the guided ablation.

 
61.4
Therapeutic options for neuroendocrine tumors: network meta-analysis of randomized controlled trials
R. Kaderli1, M. Spanjol2,1, A. Kollar1, L. Bütikofer1, V. Gloy2,1, C. A. Seiler1, E. R. Christ3, P. Radojewski2,1,  
M. Briel3,4, M. A. Walter2 (1Bern, 2Geneva, 3Basel, 4Hamilton/USA)

Objective: The wide range of therapeutic options for neuroendocrine tumors, as well as the various 
combination and sequencing possibilities open encouraging opportunities in the treatment. The aim 
of the present network meta-analysis was to assess and weight existing evidence in the therapy of 
gastroenteropancreatic neuroendocrine tumors (GEP-NETs).
Methods: Electronic databases (MEDLINE, Embase, Cochrane Central Register of Controlled Trials) 
were searched for randomized controlled trials examining the treatment of GEP-NETs. A network me-

ta-analysis was performed with a frequentist approach. The two endpoints disease control after 12 
months and progression-free survival were analyzed separately for pancreatic and gastrointestinal 
NET. We furthermore evaluated the inclusion of the studies in the NANETS and ENETS consensus guide-
lines, as well as their sponsorship by the industry.
Results: Of 31 identified randomized controlled trials with a total of 3294 recruited patients, 13 ran-
domized controlled trials were included in the network meta-analysis. For disease control in pancre-
atic NETs, everolimus plus somatostatin analogue (P-score: 0.81) and interferon plus somatostatin 
analogue (P-score: 0.72) showed the highest control rates. For gastrointestinal NETs, bevacizumab 
plus somatostatin analogue was most beneficial (P-score: 0.93) for disease control. The longest 
progression-free survival for pancreatic NET was found after interferon plus somatostatin analogue 
(P-score: 0.75), and for gastrointestinal NET after DOTATATE (P-score: 0.97). Of the 31 publications, 
only 11 (35%) were cited in the NANETS consensus guidelines and 18 (58%) in the ENETS consensus 
guidelines. Overall, 22 publications reported industry sponsoring, generating a total of 23 citations in 
the NANETS and/or ENETS guidelines, whereas publications not reporting industry sponsoring gener-
ated 6 citations.
Conclusion: Combination therapies were most beneficial in the treatment of GEP-NETs. While most 
randomized controlled trials on the treatment of GEP-NETs were not included in NANETS and ENETS 
guidelines, industry sponsored studies were more likely to be included. This network meta-analysis 
provides a framework for guidelines and informed clinical decision-making.

 
61.5
Ectopic adrenocortical tissue within the spermatic cord: a case series and review of the literature
A. Litchinko, F. Cherbanyk, B. Peiry, B. Egger (Fribourg)

Objective: Groin surgery such as inguinal hernia as well as undescended testis and hydrocele repair 
is very common in paediatric surgery. Occasionally, ectopic adrenocortical tissue (EACT) along the 
spermatic cord may be found during these interventions.
We report 4 cases of adrenocortical tissue found along the spermatic cord. Based on a literature 
search the consequences of EACT findings are discussed. 
Methods: Cases of four boys between the ages of 18 months and 8 years old have been operated on 
electively for inguinal hernia or undescended testis. In all, a small yellow to orange round or oval soft 
tissue (2-5mm) was found along the spermatic cord and removed carefully in order not to damage 
the spermatic cord structures. Histology revealed in all 4 cases the presence of benign EACT. No adre-
nomedular tissue has been found. Post-operative follow-up were in all patients completely uneventful 
and no additional treatment required.
Results: In the literature, the prevalence of benign EACT along/within the spermatic cord in children var-
ies between 1 and 3%; in adults it is rarely encountered. It is speculated that an embryological defect 
is responsible for EACT since there exists a close relationship of the embryologic pathway between 
gonadal structures and the adrenal primordium. Although no clear evidence of possible hyperplasia or 
malignant transformation has been demonstrated (only some older case reports raise the suspicion 
of tumour formation in relation with EACT), most authors propose complete removal of such tissue 
followed by histological evaluation. However, a specific search for EACT is generally not recommended.
Conclusion: The finding of benign ectopic adrenocortical tissue along/within the spermatic cord is not 
that rare. It is found mostly in children undergoing groin surgery for undescended testis or, less com-
mon, in children undergoing hernia repair. Surgeons have to be aware of this anomaly. If detected, they 
also have to know what should be done.

Vascular Surgery – Aorta 62
62.1
Outcome of total percutaneous endovascular aortic repair with Perclose ProGlide technique
S. Hofer, M. Furrer (Chur)

Objective: Since January 2014 the standard approach to endovascular aortic repair (EVAR) in our cen-
tre is percutaneous (pEVAR). We evaluated our single centre experience of this totally percutaneous ac-
cess during abdominal and thoracic EVAR using the Perclose ProGlide device (PPD, Abbott Vascular).
Methods: Between January 2014 and December 2017 139 pEVAR were performed. Data from total 
256 femoral access sites were retrospectively reviewed. For puncture the best area without calcifica-
tion was assessed by CT scan previously, ultrasound controlled puncture was used in selected cases. 
The outer size of the access sheaths were 14 to 26 French. From 2014 to 2015 we delivered two PPD 
systems for each access site. After 2016 only in 16 French or more outer diameter two PPD were used. 
Artery calcifications and sheath size as predictive factors for failure, complications and additional PPD 
deployement were analyzed.
Results: We achieved adequate hemostasis in 250 of 256 (97,7%) access sites. In six access sites 
bleeding required a suture of the common femoral artery. In two access sites surgical revision became 
necessary because of ischemia caused by plaque rupture. Further complications were 2 stenosis, 13 
local dissections of the common femoral artery and one arteriovenous fistula. None of these patients 
were symptomatic or needed further interventions. In 3 patients an aneurysma spurium could be iden-
tified by CT scan and was successfully treated by compression. In 18 sites additional PPD had to be 
delivered. There was no correlation to access size or calcification.
Conclusion: The primary technical success rate in total percutaneous access using the PPD for endo-
vascular aortic repair is high. In our analysis we could not identify any factors limiting the percutaneous 
technique.
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62.2
Endoleak evaluation after endovascular repair of abdominal aortic aneurysm
R. Emsley, S. Petitprez, C. Dubuis, J. Longchamp, B. Del Tatto, L. Bruyns, A. Longchamp, F. Saucy, J.-M. 
Corpataux, S. Déglise (Lausanne)

Objective: One of the main limitations of EVAR during the long-term follow-up is the rate of re-interven-
tion, mainly caused by the developement of endoleak (EL). The aim of this study was to analyse the 
characteristics of patients who developed endoleaks at the CHUV after EVAR.
Methods: Data of all patients who underwent EVAR and who were subject to treatment for endoleaks 
in our Institution from 2013 to 2017 were retrospectively collected and analysed. All the parameters at 
the time of EVAR were analysed.
Results: The 25 patients were mainly men (84%) with a mean age at the time of EVAR of 75 years 
(range 62-87). The mean aneurysm sac diameter was 64 mm (40-100) with a mean neck of 24.8 mm 
in diameter and 22.7 mm in length. An equal amount of Excluder and Endurant grafts (40% each) were 
used. The mean oversizing was 14%. During the mean follow-up of 58 months (4-164), an average 
of 6 Ct scans and 7 ultrasounds per patient was performed. There was a majority of type 2 EL (84%) 
followed by type 1 EL (48%). The mean sac growth was 11.8 mm. The mean oversizing was the lowest 
for type 1 and type 3 EL, inferior to 10%. The neck length was the shortest in patients with type 1 EL. 
Patients with type 2 EL had the highest ratio of circulating blood volume compared to total aneurysm 
volume, the largest mean diameter of lumbar artery and were more prone to have patent IMA at the 
time of EVAR and have the thinner thrombus. Patients with type 3 EL have the largest aneurysm sac 
diameter and were more prone to have iliac diameter superior to 20 mm. The mean time to first reinter-
vention after EVAR was 29 months (1-143). Most frequent type of EL treatment was embolization (84% 
of patients) and prosthetic prolongation was performed in 48% of patients.
Conclusion: This single-centre study found type II endoleaks to be the most common type of endoleak 
and associated with a high ration of circulating blood and a high number of patent lumbar arteries. 
Type 1 endoleaks which are not so rare are associated with a low rate of oversizing. Post-operative 
surveillance remains mandatory as the mean time to reintervention was more than 2 years.

 
62.3
Analysis of aortic neck dilatation after endovascular aortic repair
S. Hofer, A. Todorov, M. Furrer (Chur)

Objective: Infrarenal aortic neck dilatation after endovascular aortic repair (EVAR) can lead to late 
endoleak and stentgraft migration. The aim of this study was to identify predictive factors of neck dila-
tation.
Methods: From January 2008 to December 2016 179 EVAR were performed at our institution. Of these 
we analyzed only patients who had a follow-up CT scan after 12 months or later. Pre- and postopera-
tive CT scans were reviewed. Neck diameter was measured just below the lower rim of the lower renal 
artery. Possible predecitive factors of neck dilatation such as preoperative neck diameter, oversizing, 
stentgraft type and time of follow-up were retrospectively analyzed.
Results: 101 patients with a median follow-up time of 29 months (range 12 to 91 months) could be in-
cluded. The types of stentgrafts were Anaconda(58), Excluder(27), Endurant(11), Aorfix(2), Incraft(2), 
Evita(1), and Etegra(1). Neck dilatation occurred in 72 patients (70%) during follow-up. The mean 
neck size growth at the latest follow-up was 3.0 mm. Upon correction for all covariates, multiple linear 
regression showed a highly significant effect of initial neck size and stentgraft oversizing (p<0.001), as 
well as a moderately significant effect of time to follow-up (p = 0.025) and stentgraft type (p= 0.038) 
on neck size at follow up. The odds of neck size increase were 1.56 (95%-CI 1.18-2.21) for larger initial 
neck sizes and 1.15 (95%-CI 1.05-1.29) for larger stentgraft oversizing.
Conclusion: Aortic neck growth seems to occur in the majority of patients. Increased risks for neck dila-
tation were a larger neck size preoperatively and stentgraft oversizing. These factors should be consid-
ered in EVAR planning and follow-up protocols to prevent severe complications such as stentgraft mi-
gration and type I endoleak. The impact of stentgraft type on neck dilatation needs further evaluation.

 
62.4
Neue modular verzweigte Stentgrafts zur Behandlung thorakoabdominaler Aneurysmen
R. Kopp, G. Puippe, Z. Rancic, M. Hoffmann, T. Pfammatter, M. Lachat (Zürich)

Objective: Die Versorgung thorakoabdominaler Aneurysmata durch verzweigte Stentgrafts ermögli-
cht eine endovaskuläre und gering invasive Behandlung mit Erhalt der Perfusion der renoviszeralen 
Gefässen. Die Behandlung kann allerdings durch individuelle anatomische Variationen des Aortend-
urchmessers, Abknickung der Aortenachse, unterschiedliche und komplexe Abgänge der renovisze-
ralen Gefässe und Zugangsprobleme erschwert oder unmöglich sein. Modulare off the shelf Stentgraft 
Systeme könnten eine wichtige Verbesserung darstellen.
Methods: Das modulare Stentgraft System wurde im Zeitraum von 07/2013 und 12/2016 bei Patient-
en mit perirenalen oder thorakoabdominalen Aneurysmen implantiert. Zusätzlich wurden Chimneys/
Periscopes zur Versorgung der renoviszeralen Gefässe verwendet.
Results: Im angegebenen Zeitraum wurden 18 Patienten mit juxta-/perirenalen oder thorakoabdomi-
nalen Aneurysmata mit dem neu entwickelten modularen Stentgraft System behandelt. Bei zwei Pa-
tienten (11%) wurde das modulare branched Stentgraft System als Notfall bzw. dringlicher Eingriff bei 
gedeckt rupturiertem Aneurysma implantiert. Bei beiden Patienten wurden zusätzliche Chimneys/
Periscopes zu den renoviszeralen Gefässen eingesetzt. Insgesamt wurden 48 renoviszerale Gefäss-
abgänge mit Brückenstentgrafts versorgt. Die perioperative Letalität war 1/18 (5.5%), die primäre und 
sekundäre Offenheitsrate der modular verzweigten Stentgrafts betrug 93.7% bzw. 95.8%.
Conclusion: Modulare off the shelf Stentgraft Systeme ermöglichen neue flexible endovaskuläre Thera-
pieoptionen zur Behandlung thorakoabominaler Aneurysmen, insbesondere bei symptomatischen 
oder gedeckt rupturierten Patienten.

 

62.5
EVAS versus EVAR: Endovascular Aortic Sealing with nellix reduces intraoperative radiation dose in 
a comparative analysis
S. Ockert, J. Duwe, T. Kaufmann, R. Seelos (Lucerne)

Objective: To analyze radiation exposure during EVAS in comparison with standard EVAR in clinical 
practice.
Methods: From 12/2013-10/2016 (35 months), 60 patients were analyzed for intraoperative radiation 
exposure during endovascular aortic repair: 30 consecutive patients (mean age 73.10 ys, 28 male) 
received Endovascular Aortic Sealing (EVAS: Nellix Endologix); within the same time frame, 30 pa-
tients were treated with standard EVAR (mean age 71.87 ys, 30 male). An indirect dose analysis was 
performed for both groups of patients, including effective dose (ED) and cumulative air kerma (CAK). 
Furthermore, fluoroscopy time (FT), dose area product (DAP), and time of procedure were included in 
the study.
Results: The effective dose (ED) was significantly reduced in the EVAS group (3.72 mSv) compared 
to the group treated with standard EVAR (6.8 mSv: p=<0.001). CAK was also lowered in EVAS (67.65 
mGy vs. 139 mGy in EVAR; p=<0.001). Fluoroscopy time for the entire group was 13 minutes and 
was shorter (p<0.001) for EVAS (9 minutes) in comparison to EVAR (19 minutes). DAP for the en-
tire cohort was 16.95 Gy.cm2 and was lower during EVAS (12.4 Gy.cm2) than during EVAR (22.6 
Gy.cm2; p<0.001). The median operating time for the entire group was 123.5 minutes and was signifi-
cantly shorter (p<0.01) for EVAS (119 minutes vs. EVAR at 132 minutes). The fluoroscopy time shows 
a significant correlation with the patient’s weight (p=0.022), BMI (p=0.004) and time of procedure 
(p=0.005).
Conclusion: EVAS is associated with a relevant reduction of indirect measured radiation dose and time 
of procedure compared to standard EVAR. A relevant reduction in dose during EVAS is highly likely to 
result in lower exposure to radiation for physicians and staff. Such a result would be highly advanta-
geous and calls for further analysis.

 
62.6
Aortic surgery in patients with combined abdominal aortic aneurysm and aorto-iliac occlusive dis-
ease is associated with a higher risk in morbidity and 30 day mortality
S. Richarz1, L. Gürke1, P. Stierli2, T. Wolff1 (1Basel, 2Aarau)

Objective: It is well known that aortic surgery performed for abdominal aortic aneurysm (AAA) is asso-
ciated with higher perioperative mortality than aortic surgery for aorta-iliac occlusive disease (AIOD). 
In AIOD patients, the aortic anastomosis of aorto-bifemoral bypass is commonly performed end-to-
side, which maintains the perfusion of the inferior mesenteric artery (IMA) as well as the lumbar and 
hypogastric arteries. We hypothesized that the loss of lumbar arteries and IMA in aneurysm surgery 
may be more dangerous in AIOD patients because of a sudden decrease in collateral perfusion.
Methods: In a retrospective multicenter cohort study we analyzed all elective or urgent open surgical 
procedures for AAA, AIOD or the combination of both performed between January 2003 and Decem-
ber 2013. Our primary outcome were 30 day mortality and in hospital complications Clavien Dindo 
class 3 or 4.
Results: Of 671 patients, 520 were operated for AAA, 105 for AIOD and 46 for a combination of AAA + 
AIOD, (i.e. uni - or bilateral aorto-femoral bypass). Patients with isolated AIOD were younger than those 
with AAA and AAA+AIOD (median age 63y vs. 71y vs. 70y). In hospital complication rate was 16,9% 
for AAA, 21.0% for AIOD and 34.8% for AAA+AIOD. 30d mortality was 3,3% for AAA, 4.8% for AIOD and 
8.7% for AAA+AIOD. The difference in 30d mortality and hospital complication rate between AAA and 
AAA+AIOD was statistically significant (OR 2.61, CI1.33-5.11 and OR 1.80 CI1.01-3.22) All deaths in the 
AAA+AIOD group were due to colon or mesenteric ischemia.
Conclusion: This is the first study in the literature investigating the outcome of aortic surgery in patients 
with a combination of AAA and AIOD. Patients with AAA+AIOD had significantly higher 30day mortality 
and in hospital complication rate. The high rate of colon or mesenteric ischemia following the required 
surgical procedure suggests that preservation of the internal iliac arteries and the IMA is particularly 
important in these patients.

 
62.7
Risk factors for incident vascular graft infection
Z. Rancic1, M. Hofmann1, R. Kopp1, P. Buntschu1, D. Jaeger1, B. Ledergerber1, S. P. Kuster1,  
A. U. Scherrer1, B. Naef1, R. Zbinden1, F. J. Veith1,2, M. Lachat1, B. Hasse1 (1Zurich, 2New York/USA)

Objective: Due to the aging population, reconstructive vascular surgery has become increasingly com-
mon, especially in elderly and comorbid patients. Vascular graft infections (VGI) are serious complica-
tions with a cumulative incidence rate of 1-6%, leading to increased morbidity and mortality. Previously 
described associations with VGI include groin incision, extended procedure time, comorbid conditions, 
and local wound infections. We aimed to identify potentially avoidable risk factors for VGI, which are 
important measures for improved future infection prevention strategies.
Methods: Participants of the prospective Vascular Graft Infection Cohort Study (VASGRA) with vascu-
lar surgery between January 2013 and June 2017 were included. Observation time was calculated 
from the time of vascular surgery until the VGI confirmation or last follow-up, whichever occurred first. 
Patient- and procedure-related variables were assessed by infection status using non-parametric tests. 
Risk factors for developing a VGI were assessed by using uni- and multivariable Cox proportional haz-
ard regression models, adjusted for demographic factors.
Results: A total of 433, predominantly male (83.1%) patients with a median age of 71 years contrib-
uted to 401 person-years (PY). Thereof, 36 (8.3%) developed a vascular graft infection, amounting to 
an incidence rate of 8.9/100 PY [95% CI 6.5-12.4]. Overall, 94.1% received perioperative antibiotic 
prophylaxis, in 92.4% of which cefuroxime was applied with a median application time of 35 minutes 
before incision [IQR 25-45]. However, the proportion of those receiving prophylaxis significantly dif-
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fered between the infection and the control group (80% vs. 95.4%, p<0.001). Perioperative prophylaxis 
showed protective effects on infectious complications (aHR 0.32 [95% CI 0.14-0.77], p=0.01), associ-
ated with a lower infection prevalence (7% vs. 28%, p=0.002). Open surgery was performed in 69.4% 
of the infection group and 34.8% of the control group (p>0.001). Consequently, the median total pro-
cedure time within the infection group was signifi cantly longer compared to the control group (4.83 vs. 
2.93 hours, p=0.002). Both open surgery (aHR 3.56 [95% CI 1.62-7.79], p=0.002) and extended pro-
cedure time (aHR 1.11 [95% CI 1.01-1.21], p=0.023) were found to be risk factors for VGIs (Figure 1)
Conclusion: Among vascular surgery patients, procedure-related factors, such as open surgical ap-
proach and extended procedure time, contribute to the risk of developing a VGI. In contrast, timely 
correct application of perioperative antibiotic prophylaxis showed a highly protective effect on VGI 
development.Figure 1 – Correlates for development of a vascular graft infection

Figure 1 – Correlates for development of a vascular graft infection

62.8
Selbstgefertigte xeno-perikardiale Grafts bei Aorteninfekten
S. Weiss, E.-L. Tobler, H. von Tengg-Kobligk, V. Makaloski, D. Becker, T. P. Carrel, J. Schmidli, T. R. Wyss 
(Bern)

Objective: Die chirurgische Behandlung von Aorteninfekten und die Wahl des bestgeeigneten Materi-
als zum in-situ Ersatz der Aorta ist eine Herausforderung. Diese Studie untersucht das Outcome nach 
Rekonstruktion der Aorta mit selbstgefertigten Grafts aus bovinem Perikard bei Infekten der nativen 
Aorta und Protheseninfekten.
Methods: Retrospektive Analyse aller Patienten, welche zwischen Januar 2008 und Dezember 2015 
aufgrund eines Prothesen- oder nativen Aorteninfektes mittels in-situ Rekonstruktion mit selbstgefer-
tigten bovinen perikardialen Grafts behandelt wurden. Das perioperative und mittelfristige Outcome 
inklusive Mortalität und Reinfektionsrate wurde per Ende Januar 2017 analysiert. Die verfügbaren Ver-
laufsbildgebungen wurden hinsichtlich Graftbeständigkeit untersucht.
Results: Bovine perikardiale Grafts wurden in 35 Patienten (86% männlich) mit einem medianen Al-
ter von 69 Jahren (38 – 84) zur Rekonstruktion der Aorta ascendens oder des Aortenbogens (7), 
der Aorta descendens (7), der thorakoabdominalen (7) oder der abdominalen Aorta (14) verwendet. 
Zwölf Patienten (34%) wurden aufgrund einer Infektion der nativen Aorta und 23 (66%) aufgrund eines 
Protheseninfektes behandelt. Die Operation erfolgte in 22 Patienten (63%) notfallmässig. Die 30-Tag-
esmortalität lag bei 31% (n=11). Weitere sechs Patienten starben während des Follow-up nach median 
33 Monaten (3 – 70). Das mittlere Follow-up der restlichen Patienten betrug 48 Monate (± 26). Es kam 
zu keinen Reinfektionen und zu keinen Reoperationen aufgrund von Graft-assoziierten Komplikationen. 
Bildgebend konnten nach median 15 Monaten (3 – 68) bei keinem der Patienten Zeichen einer Graft-
degeneration nachgewiesen werden.
Conclusion: Die chirurgische Behandlung von Aorteninfekten ist mit hohem Risiko verbunden. Die Ver-
wendung von selbstgefertigten bovinen perikardialen Grafts ist eine vielversprechende Option. Trotz 
einer hohen frühen Mortalität zeigt diese Studie gute klinische Ergebnisse ohne Reinfektionen im mit-
telfristigen Verlauf. Frühe radiologische Resultate zeigen eine gute Graftbeständigkeit.

 

62.9
First bovine pericard aortic Y-prothesis implantation in Switzerland following an early gore-tex proth-
esis infection with peripancreatic abscess
F. Fiumedinisi, A. Zdoroveac, R. Marti, L. Gürke, P. Stierli (Aarau/Basel)

Objective: Aortic graft infection represents a severe complication with a reported incidence ranging 
from 0.5% to 5%. Mortality and morbidity associated with aortic graft infections are considerable. Treat-
ment composes of antibiotic and surgical therapy.
Methods: We report a case of a 71-year old man with an early peripancreatic abscess and aorto-
bifemoral graft (GoreTex®) infekt with E.coli successfully treated with graft explantation and replaced 
by a bovine pericard aortic Y-prothesis (BioIntegral Surgical®, Canada). As far as we know it is the fi rst 
time this type of graft replacement has been attempted in Switzerland. These non-CE marked biological 
bifurcation graft made of bovine pericard is used as a last resort to save patient`s life and is an alterna-
tive product to cadaver graft in infect situation. The patient received perioperatively antibiotic therapy 
for a total length of 12 weeks.
Results: We successfull treated the patient with the bovine pericard aortic y-prothesis and ongoing 
antibiotic therapy. On the follow-up of 3 months the patient was in a good general condition without 
infect signs.
Conclusion: We propose, that bovine pericard vascular grafts can provide a good alternative to ca-
daver grafts or extraanatomical reconstruction in selected patients under special circumstances.

 

Thorax Surgery – Clinical Works II 69
69.1
Accuracy of mediastinoscopy and endobronchial ultrasound (EBUS) for mediastinal staging in malig-
nant pleural mesothelioma patients
O. Lauk, M. Friess, I. Inci, D. Schneiter, W. Weder, I. Opitz (Zurich)

Objective: Mediastinal staging for malignant pleural mesothelioma (MPM) is important to assess eli-
gibility of MPM patients for multimodality therapy approach. To our knowledge, there is only one other 
study that compared mediastinoscopy and EBUS for their accuracy in mediastinal staging. According 
to our institutional protocols, we exclude N3 patients by preoperative mediastinal staging via either 
mediastinoscopy or EBUS.
Methods: We analysed 114 out of 224 patients from our database diagnosed with MPM who under-
went (extended) pleurectomy/decortication ((e)P/D) or partial pleurectomy between June 2000 and 
November 2017 and underwent mediastinal staging either by EBUS or mediastinoscopy and sub-
sequently mediastinal lymphadenectomy (LAD) during surgery. We only compared involved lymph 
nodes assessed via EBUS and mediastinoscopy which were resected during subsequent LAD.
Results: Looking at the results of all lymph node stations examined we had a similar sensitivity and 
specifi city for EBUS and mediastinoscopy with 50% and 32%, and 96% and 96%, respectively. The over-
all number of positive and negative affected lymph nodes of all procedures are presented in Table 1.
Conclusion: As one of the few studies investigating the difference in accuracy of EBUS and mediasti-
noscopy, we conclude that in fact both procedures have a similar specifi city and a better sensitivity of 
less invasive EBUS, therefore – if proven in a prospective evaluation – EBUS should be preferred as the 
primary method exam for mediastinal lymph node staging.
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69.2
Diagnostic biopsy for malignant pleural mesothelioma – demonstration of a preferred standardised 
uniportal VATS pleural biopsy
J. Ferreirinha1, H. Gelpke1, I. Schmitt-Opitz2 (1Winterthur, 2Zurich)

Objective: Malignant pleural mesothelioma (MPM) is a locally aggressive growing tumor arising from 
the mesothelial cells of the pleura with a poor prognosis. For definitive diagnosis the European Res-
piratory Society and the European Society of Thoracic Surgeons strongly recommend a thoracoscopic 
tissue biopsy. Cytological assessment of pleural effusion and fine needle biopsies are not sensitive 
and specific enough. MPM management represents a highly specialized topic. Nonetheless general 
surgeons get confronted with MPM, especially during the diagnostic process, e.g. while performing a 
pleural biopsy in the case of an unclear pleural effusion. There is only little instructional literature about 
the specific features of a diagnostic pleural biopsy in the situation of MPM available, and only few 
surgeons experienced MPM surgery. The risk of trocar infiltration by the tumor is very high (43-69%). 
Therefore, the aim of this presentation is to sensitize general surgeons for the possible confrontation 
with MPM while performing a pleural biopsy and to demonstrate a correct procedure, so that biopsy-
repetition and port site resections can be avoided.
Methods: We created a video of a thoracoscopic pleural biopsy performed on a 68 years old male 
patient presenting with shortness of breath and left-sided chest pain. Further investigation with chest 
x-ray revealed pleural effusion on the left side.
Results: We recorded a six-minute video, which illustrates the important steps of a uniportal thoraco-
scopic pleural biopsy. In addition to surgical approach, localization and amount of biopsies, a possible 
approach to treat recurrent pleural effusion without affecting future staging or risking chest wall me-
tastases, are being demonstrated.
Conclusion: Ideally, the management of MPM, including diagnostic pleural biopsy, belongs to a tertiary 
referral center. Nonetheless general surgeons get confronted with the diagnosis of MPM and perform 
diagnostic pleural biopsy. To achieve diagnose and avoid repeated biopsies or port site metastases it 
is essential to perform the biopsy correctly. Therefore we present this instructional video.

 
69.3
CD90+ mesenchymal cells in human malignangt pleural meothelioma upregulate PD-L1 and sup-
press T cells via cell contact-dependent mechanism
S. Hall, S. Berezowska, T. Marti, R. Peng, R. A. Schmid (Bern)

Objective: Blockade of immune-checkpoint programmed death 1 (PD-1) or PD-1 ligand (PD-L1) using 
antibodies has not shown durable antitumor responses in the setting of malignant pleural mesothe-
lioma (MPM). However, it is not understood why the majority of patients fail to respond. Since MPM 
is considered to be an immunogenic tumor, this suggests that other immunosuppressive pathways 
must coexist.
Methods: We analyzed the quantity and functional orientation of tumor infiltrating lymphocytes (TILs) 
from a cohort of MPM patients (n=10) using a multiparameter flow cytometric approach. Tissue sam-
ples resected from patients with histologically confirmed MPM were digested to single cell suspensions 
and examined for the simultaneous expression of a panel of fluorescently conjugated monoclonal an-
tibodies: CD19, CD45RO, CD3, CD4, CD8, CD107a, PD-1 and CD127. From these same samples, we 
also interrogated the tumor mesenchymal compartment and isolated tumor mesenchymal precursor 
cells to analyze their immunosuppressive function.
Results: We observed an increase in tumor-associated CD90+ mesenchymal precursor cells with 
increased expression of PD-L1 in MPM patients. This was associated with increased tumor infiltrat-
ing CD4+PD-1+ and CD8+PD-1+ T cells (TILs) that lacked the degranulation marker CD107a with a 
loss of or reduced CD127 expression, a key homeostatic molecule. Moreover, MPM-associated CD90+ 
mesenchymal cells possess an immunosuppressive phenotype and target healthy T cells for immuno-
suppression in cell contact-dependent manner.
Conclusion: Further study is required to determine whether CD90+ mesenchymal cells serve as a 
physical barrier not only to host anti-tumor immunity but as well to cancer immunotherpy in the setting 
of MPM.

 
69.4
Treatment of donor lungs with perfluorocarbon based oxygen carrier during ex vivo lung perfusion in 
uncontrolled donation after cardiac death
I. Iskender1, T. Maeyashiki1, S. Arni1, M. Lipiski1, S. Fehlings1, T. Frauenfelder1, M. P. Krafft2, D. R. Spahn1, 
W. Weder1, I. Inci1 (1Zurich, 2Strasbourg/FR)

Objective: Ex vivo lung perfusion (EVLP) has proven its efficacy in assessing marginal donor lungs 
prior to transplantation. However, the use of EVLP for treatment of injured donor lungs remains limited. 
Oxygen (O2) carriers mimic blood O2 transport properties and may be used as a therapeutic agent 
by preserving microvascular and organ function during EVLP. Our objective was to test the efficacy of 
systemic administration of a perfluorocarbon based O2 carrier (PFCOC) in an uncontrolled donation 
after cardiac death (DCD) model.
Methods: Domestic female pigs were subjected to a cardiac death with administration of potassium 
chloride and left in supine (Group 1; n=2) or prone (Group 2; n=4) positions at room temperature. 
At the end of 2 hours of warm ischemic period, the lungs were flushed with Perfadex and retrieved 
followed by 6 hours of EVLP according to the Toronto protocol. One lung in Group 1 and two lungs in 
Group 2 were treated with PFCOC at a dose of 1.1 g/100mL of STEEN. EVLP physiology and biochem-
istry were monitored hourly. A lung X-ray was performed at the end of EVLP.
Results: Lactate levels were significantly lower throughout EVLP in the treated lungs (p < 0.05; FigA). 
When we look at the effect of donor positioning, STEEN consumption was significantly higher in group 
1 (960+/-210 mL) than in group 2 (363+/-55 mL; p < 0.05; FigB). Delta PaO2 was significantly higher 
in the prone group throughout perfusion (p < 0.05; FigC). Radiologic lung injury scoring was also 

higher in the supine group (Group 1: 6.5+/-0.5 vs. Group 2: 3.8+/-0.5; FigD).
Conclusion: Lactate production, a marker of donor quality during EVLP was significantly better in the 
PFCOC treated lungs regardless of donor positioning. Supine versus prone positioning affects the qual-
ity of donor lungs in this uncontrolled DCD model. Further experiments are currently performed to un-
derstand the efficacy of PFCOC treatment during EVLP.

 

69.5
The incidence of chronic lung allograft dysfunction after cadaveric lobar lung transplantation is com-
parable to conventional lung transplantation
I. Inci, M. Schuurmans, I. Iskender, S. Hillinger, I. Opitz, D. Schneiter, C. Caviezel, C. Benden, W. Weder 
(Zurich)

Objective: Cadaveric lobar lung transplantation (L-LTx) is developed to overcome donor-recipient size 
mismatching. Controversial short and long-term outcomes following L-LTx has been reported com-
pared to conventional lung transplantation (C-LTx). However, there is a lack of data regarding the de-
velopment of chronic lung allograft dysfunction (CLAD) following L-LTx. The aim of this study was to 
compare the incidence of CLAD between L-LTx and C-LTx.
Methods: We reviewed our database for patients undergoing LTx between 2000 and 2016 with a mini-
mum 12-months follow-up. Heart-lung, unilateral and re-transplantations were excluded. The decision 
to perform L-LTx was made based on height discrepancy and visual assessment of the donor lungs. 
Survival was calculated by the Kaplan–Meier method and compared with the log-rank test. Cox regres-
sion was used to assess risk factors for mortality. Primary outcome was CLAD-free and overall survival.
Results: A total of 371 bilateral LTx were performed during the study period, among those 250 (67%) 
underwent C-LTx and 121 (33%) underwent L-LTx. ICU-stay was significantly longer after L-LTx (p = 
0.01). One- and 5-year survival rates were 83% vs. 90% and 50% vs. 63% for L-LTx and C-LTx, respec-
tively (p = 0.02). However, survival conditional to 90-day mortality was comparable between groups 
(p = 0.08). CLAD-free survival at 5-year was 63% in L-LTx and 70% in C-LTx recipients (p = 0.2; Figure). 
Multivariate analysis showed that age, procedure, intraoperative ECMO use, and postoperative renal 
replacement therapy were significant prognostic factors for survival.
Conclusion: CLAD-free survival was comparable between C-LTx and L-LTx. Overall survival following 
L-LTx was inferior compared to C-LTx. This discrepancy disappeared after implementing 90-day condi-
tional survival into the cohort. Given the ongoing donor organ shortage, cadaveric L-LTx is still a viable 
option, especially for small and urgently listed patients.

 

69.5
Dynamic MRI as outcome predictor for lung volume reduction surgery
K. Martini, C. Caviezel, D. Schneiter, G. Milanese, I. Opitz, W. Weder, T. Frauenfelder (Zurich)

Objective: Lung volume reduction surgery (LVRS) improves lung function, dyspnea and even survival in 
carefully selected emphysema patients. Despite rigorous and well-accepted inclusion criteria, the pre-
operative prediction of responders is still an issue. We hypothesize a significant correlation between 
parameters of pre-operative dynamic MRI (dMRI) and postoperative outcome, measured by pulmo-
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nary function tests (PFT).
Methods: In this prospective clinical trial, dMRI was performed on a 3T-MRI-scanner obtaining dynamic 
sequences of the lung during two breath-cycles the day before and three months after surgery, herein 
termed as pre- and post-LVRS-MRI. Quantitative measurements were performed on sagittal planes in 
pre- and post-LVRS-MRI at fully expiration: lung anteroposterior (AP) diameter, lung area and lung pe-
rimeter. Measured parameters were normalized by division through patient-height. Additionally, all pa-
tients underwent PFT pre- and post-LVRS. The cut-off value for treatment-benefit after LVRS was defined 
as a 30% increase of forced expiratory volume in one second (FEV1%).
Results: Thirty-nine consecutive patients (15 females, median age 61 years) with all types of emphy-
sema morphology underwent LVRS and were included in the study. On expiration, mean lung area 
on both sides (pright=0.001 and pleft=0.016) as well as AP-diameter (p=0.003) and lung perimeter 
(p<0.001) for the right lung together with evaluated PFT parameters (p<0.001) improved significantly 
in patients undergoing LVRS. Considering the 30% cut-off for treatment-benefit, LVRS benefit and non-
benefit groups showed significant differences in normalized total lung area (p=0.016). Receiver oper-
ating curves (ROC) analysis indicated normalized total lung area as the most sensitive pre-operative 
outcome predictor for a 30% increase in FEV1% with a sensitivity of 86% and a specificity of 61% when 
height-normalized expiratory lung area is >35793mm2.
Conclusion: Pre-operative dMRI parameters can be used as additional outcome predictor for patient 
selection in LVRS. A height-normalized total lung area in expiration >35793mm2 correlates with a 30% 
increase in FEV1%.

 
69.7
Improved right ventricular function after Nuss procedure in adults assessed by transesophageal echo-
cardiography
C. Forster, M. Gonzalez, F. Gronchi, E. Abdelnour-Berchtold, J. Y. Perentes, C. Marcucci, H.-B. Ris,  
T. Krueger (Lausanne)

Objective: Open surgical correction of pectus excavatum (PE) has been shown to result in improved 
cardiac function. In this study we assess the impact of minimal invasive repair of PE on right ventricular 
(RV) function in adults.
Methods: Retrospective case study including 16 patients (age 16-25 years, median 18) undergoing 
Nuss repair of PE between 2013 and 2017. Intraoperative transesophageal echocardiography was per-
formed under general anesthesia before and after surgery to assess end-diastolic RV area and volume. 
Four-chamber and RV inflow-outflow views were used; RV volume was calculated from these data.
Results: The end-diastolic RV area and RV volume significantly increased after successful elevation 
of the sternum with bar placement (14.5+/-5.1 cm2 versus 18.4+/-5.4 cm2 (p=0.0003) and 27.3+/-
13.8 ml versus 37.9+/-17.3 ml (p=0.004); mean value+/-SD).
Conclusion: The Nuss procedure significantly increases RV filling and may thereby improve cardiopul-
monary function after surgical repair of PE.

 
69.8
Severe descending necrotizing mediastinitis: Early surgical approach decreases mortality
C. Caviezel, S. Hillinger, D. Schneiter, I. Opitz, W. Weder, I. Inci (Zurich)

Objective: Descending necrotizing mediastinitis (DNM) still has a high mortality, reported between 
eleven and 36%. Due to awareness, broad-spectrum antibiotic therapy and radical surgical manage-
ment the mortality rate decreased over the past decade. We analyzed our own experience in patients 
with the most severe form of DNM extending to the lower anterior and posterior mediastinum.
Methods: The institutional database was searched for patients referred with DNM extending to the 
lower anterior and the posterior mediastinum between 2002 and June 2017. In-hospital mortality was 
the primary outcome. Source of infection, microbiology, surgical approach, length of stay and postop-
erative complications served as secondary endpoints.
Results: Twenty patients underwent surgical intervention. Median age was 42 years (range 32 – 77). 
Eighteen operations were performed by clamshell incision, one by antero-lateral thoracotomy and one 
by hemiclamshell incision. In-hospital mortality and thirty-day mortality was 10% (n=2). One patient 
died of massive hemoptoe due to invasive pulmonary aspergillosis 32 days after initial surgery, the 
other died because therapy was terminated due to multi-organ failure. Parapharayngeal infection was 
the most common source of DNM (24%), followed by odontogenic (14%), paratonsillary (14%) and 
diffuse neck infections (14%). Group A streptococcus was found in 33% and streptococcus anginosus 
in 19%, followed by infections due to anaerobic bacteria. Median hospitalization time was 26.5 days 
(IQR 18.75 – 38) and median ICU time was 12 days (IQR 4.75 -20). One patient needed refixation of a 
sternal dehiscence but no other surgical complications were noticed.
Conclusion: This is one of the largest case series on the most severe type of DNM and shows a rela-
tively low in hospital-mortality for this severe disease. Besides the multidisciplinary, immediate and 
aggressive surgical management, the clamshell incision promises optimal approach for posterior 
mediastinal and bilateral debridement with low morbidity.

 
69.9
Successful development and implementation of a clinical thoracic surgical database by surgeons 
from two affiliated university hospitals in French speaking Switzerland
A. Roth1, M. Gonzalez1, W. Karenovics2, J. Perentes1, B. Bedat2, E. Abdelnour1, M. Christodoulou3,  
H.-B. Ris1, F. Triponez2, T. Krueger1 (1Lausanne, 2Geneva, 3Sion)

Objective: Transparency in health care, benchmarking, and clinical research questions require careful 
data control in thoracic surgery. Here we report the development and implementation of a regional 
thoracic surgery database driven by thoracic surgeons.
Methods: Development of a web based database using Secutrial ® software by surgeons and the hos-

pital’s IT unit. Principle requirements are disease specific data collection, adaptability to future research 
protocols, user-friendly functionality, safety according to current institutional standards, clear rules for 
data access as well as easy and instant data extraction. The initial database version is validated by 
data entry of all consecutive patients of one thoracic surgery division during 4 years as well as re-
peated exploratory analysis of collected data.
Results: Software development was paralleled by creation of a dedicated team of datamanagers. 
Standardized procedures were established for data collection and validation, involving all staff sur-
geons once weekly. From 2012 to 2016 the yearly case entry was 101 pts (2012), 442 pts (2013), 513 
pts (2014), 531 pts (2015), 548 pts (2016), respectively. Rules for data access and request for data 
extraction were established. Exploratory analysis matched well with data obtained from alternative 
institutional data sources. After dataset adjustment the database was introduced in thoracic surgery 
divisions of two affiliated university hospitals. An additional dataset required for a new research pro-
tocol on enhanced recovery after surgery was integrated successfully. The technical procedure for 
mandatory transmissions of data on anatomical lung resection to the Swiss national database has 
already been established.
Conclusion: We have developed a powerful adaptable tool for clinical data control by thoracic sur-
geons. It allows us to use extensive and accurate data to address our research questions and to control 
quality of care in order improve patient outcomes.
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70.1
Management of arterial conduits in rescue liver transplantation – first multicenter risk analysis to im-
prove outcome
C. Oberkofler1, D. A. Raptis1, J. Di Norcia2, F. M. Kaldas2, T. Reese1, A. Pita2, Y. Genyk2, A. Schlegel3,  
P. Muiesan3, M. E. Tun Abraham4, K. Dokus5, R. A. Hernandez5, M. Rayar6, K. Boudjema6, K. Mohkam7, 
M. Lesurtel7, H. Esser8, M. Maglione8, D. Vijayanand9, P. Lodge9, T. Owen10, M. Malagó10, J. Mittler11,  
H. Lang11, M. W. Büchler12, M. Ravaioli13, A. D. Pinna13, P. Dutkowski1, P.-A. Clavien1, R. W. Busuttil2, H. 
Petrowsky1 (1Zurich, 2Los Angeles/USA, 3Birmingham/UK, 4London/CA, 5New York/USA, 6Rennes/FR, 
7Lyon/FR, 8Innsbruck/AT, 9Leeds/UK, 10London/UK, 11Mainz/DE, 12Heidelberg/DE, 13Bologna/IT)

Objective: Arterial conduits (AC) in liver transplantation (LT) offer an effective rescue option when regu-
lar arterial graft revascularization is not possible. Although lifesaving, there is still controversy concern-
ing placement side and need for postoperative antiaggregation/anticoagulation therapy.
Methods: This is an international, multicenter cohort study of adult deceased donor LT requiring AC. 
The study included 13 high-volume LT centers and covered the period from January 2007 to December 
2016. Primary endpoint was arterial occlusion/patency. Secondary endpoints included intra- and peri-
operative outcomes as well as graft and patient survival. The study has been registered at ClinicalTri-
als.gov (NCT03275883).
Results: The cohort was composed of 501 LT using aorto-hepatic (n=478) or iliac-hepatic (n=14) AC. 
Among aorto-hepatic AC, infrarenal aortic placement was performed in 77% while supraceliac place-
ment in 23%. Median lab-MELD at the time of LT was 22 (range 6-50) and Re-LT proportion was 38% 
(n=194). Early occlusion (≤30 days) occurred in 7% and 90-day mortality rate was 13%. When AC 
allografts were used (n=493), primary patency was equivalent for supraceliac, infrarenal, and iliac 
placement while prosthetic conduits (n=8) were associated with poor patency. Multi-variate regression 
analysis identified MELD>30, Re-LT, coronary artery disease (CAD), and requirement of intraoperative 
platelets transfusions as independent risk factors for early occlusion. Postoperative platelet antiag-
gregation regimen differed among centers and was given in 49% of cases. Graft survival was sig-
nificantly superior for patients receiving platelet aggregation inhibitors after LT. Multi-variate analysis 
identified Re-LT (HR 1.64; 95%CI 1.12-2.40; p=0.01) and the absence of antiaggregation after LT (HR 
1.66; 95%CI 1.14-2.42; p=0.008) as independent risk factors for reduced graft survival.
Conclusion: When AC are required for rescue graft revascularization, the conduit placement side ap-
pears to be negligible and should follow the surgeon’s best preference. In the high risk group of rescue 
LT with AC, the study findings support the concept of postoperative antiaggregation due to its graft 
protecting effect.

 
70.2
The impact of perfusion temperature during ex vivo lung perfusion for donation after circulatory death 
donors in rats
T. Maeyashiki, S. Arni, I. Iskender, W. Weder, I. Inci (Zurich)

Objective: Normothermic ex-vivo lung perfusion (EVLP) has now been adopted in clinical practice to 
assess the quality of marginal donor lungs. However, the current protocols require advancement for 
longer perfusions. Different perfusate temperatures have been used to perfuse liver and kidney in ex-
vivo settings. The purpose of this study was to investigate the impact of perfusate temperatures in a 
donation after circulatory death EVLP setting.
Methods: Male outbred Sprague Dawley rats were euthanized and left at room temperature for two 
hours. Donor lungs were retrieved and perfused for 3 hours at severe hypothermic (21C°), moderate 
hypothermic (28C°) and normothermic (37C°) temperatures in a rat EVLP system (n = 3, each). EVLP 
physiology and perfusate biochemistry were monitored throughout perfusions. The lung weight was 
measured before and after EVLP.
Results: Pulmonary vascular resistance (Fig A) and dynamic lung compliance (Fig B) were significant-
ly better in moderate and normothermic groups than the severe hypothermia throughout perfusions (p 
< 0.05). Potassium ion concentrations were markedly increased in the normothermic group than the 
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others (Fig C; p < 0.05). The lung weight gain was significantly higher in the severe hypothermia group 
than the normothermic group at the end of EVLP (Fig D).
Conclusion: Severe hypothermic perfusate temperatures showed significantly worse EVLP physiology 
and the lung weight gain as compared to moderate hypothermic and normothermic conditions in this 
setting. Further experiments are warranted to understand the optimum perfusate temperatures during 
EVLP.

70.3
Long-term outcome of DCD kidney transplantation
A. Mueller1, P. E. Cippà2, K. Huebel1, Ch. E. Oberkofler1, J. Ehrsam1, T. F. Mueller1, P. Dutkowski1,  
M. Weber1, P.-A. Clavien1, K. Lehmann1, O. de Rougemont1 (1Zurich, 2Los Angeles/USA)

Objective: Donation after circulatory determination of death (DCD) represents up to 20% of used kid-
ney grafts. Numerous studies have shown similar outcome compared to donation after brain death on 
the short- and mid-term. Until now, long-term outcome has though never been shown. The aim of this 
study was to complete long-term follow up and graft survival of a controlled-group study comparing 
DCD and DBD kidneys.
Methods: We retrospectively analyzed all patients transplanted at our institution between January 
1985 and March 2000. All DCD recipients were matched one-to-one with patients transplanted with 
DBD grafts during this period. Graft survival was estimated with Kaplan-Meier method.
Results: Overall 1133 kidneys were transplanted during this period. Of these, 122 patients received 
a graft from a DCD donor and accordingly matched with 122 DBD recipients. Results showed simi-
lar graft-survival in both groups, with no significant difference (p = 0.93). Median graft survival after 
33-years follow-up was 25 years (305 months) in DBD, and 26 years (315 months) in DCD. Delayed 
graft function occurred in 59 patients in the DCD group compared to 29 in the DBD group (p = 0.001).
Conclusion: This is the first study to show similar outcome in DCD kidneys compared to DBD after 30 
years follow-up. Although the incidence of delayed graft function is higher after DCD, these graft are a 
valuable resource and should probably be handled in the same way as DBD grafts.
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70.4
Intra abdominal cooling system improves immediate functional outcome during renal transplantation
A. Longchamp1, L. Orci2, A. Balaphas2, A. Nastasi2, F. Allagnat1, Y. Muller1, P. Morel2, M. Pascual1,  
S. Déglise1, J.-M. Corpataux1, L. Buhler2, R. Meier2 (1Lausanne, 2Geneva)

Objective: The shortage of donor kidneys has resulted in expansion of the donor pool by using organs 
obtained after circulatory death or with extended criteria such as advanced age or diabetes. These 
grafts are associated with increased sensitivity to ischemia-reperfusion injury, with poor outcomes 
when warm/cold ischemia times are prolonged. No intervention currently exists to reduce ischemia 
reperfusion injury.
Methods: We used a novel intra-abdominal cooling system to continuously cool down the kidney dur-
ing the vascular anastomosis time. Kidneys were procured from large white pigs by standard open 
bilateral nephrectomy. Following procurement, kidneys were flushed with 4°C Institut Georges Lopez-1 

preservation solution and placed on ice for 134 ± 23 min. Animals then underwent double sequential 
autologous open renal transplantation with (n = 3, cooling) and without (n = 3, control) continuous 
intra-abdominal cooling. Renal cortex temperature and urine output were continuously monitored.
Results: Mean anastomosis time was similar between groups (cooling 49 ± 10 min vs. control 41 ± 1 
min, p > 0.05). At reperfusion, the renal temperature was lower in the group with cooling (6.4 ± 1 deg 
vs 31 ± 2 deg, p <0.001). This correlated with improved urine output in the cooling group (297.4 ± 259 
ml/h vs 56.75 ± 38.13 ml/h, p > 0.05). Finally, ongoing histological analysis, suggest that ischemia–
reperfusion lesions were less severe in the cooling group.
Conclusion: Our initial results demonstrate that intra-abdominal cooling system reduces warm is-
chemic time during transplantation, and potentially protects the kidney from ischemia- reperfusion 
injury damage. Thus, intra-abdominal cooling system should be considered as a potential therapeutic 
tool to reduce ischemia-reperfusion injury and improve kidney graft outcome.

 
70.5
Kidney re-transplantation after graft failure: a single center experience
J. Ehrsam, K. Huebel, C. E. Oberkofler, T. F. Mueller, P. Dutkowski, P.-A. Clavien, O. de Rougemont (Zurich)

Objective: There is an increasing demand for kidney re-transplantation. To date most studies report 
inferior outcome compared to primary transplantation, consequently feeding an ethical dilemma in 
the context of chronic organ shortage. In addition, criteria favoring re-transplantation remain unknown.
Methods: We retrospectively analyzed all patient transplanted at our center between 2000 and 2016 
with follow up until12/2017. Survival was estimated with Kaplan-Meier method, chance of re-transplan-
tation with Cox regression, using time to transplantation as dependent variable.
Results: Over all 1376 primary transplants and 192 (12%) first re-transplants were performed. 10-year 
graft survival was comparable for primary transplantation and first re-transplantation (67% vs. 64%, 
log-rank p=0.08). Among all 341 patients who lost their graft and went on dialysis, a consecutive 223 
(65%) individuals received a new kidney (192 second, 28 third, 2 fourth re- transplantation). Multivari-
ate Cox regression revealed, that candidates were significantly more likely to have re-transplantation if 
age at graft loss was < 65 years (likelihood ratio LR 2.7; 95%CI 1.3-5.5), initially ≤1 light comorbidity in 
the Charlson-Deyo-Index (LR 1.5; 95%CI 1.0-2.4), BMI <30kg/m2 (LR 2.1; 95%CI 1.0-4.8), former graft 
survival > 5 years, initial duration of dialysis < 3 years (LR 1.7; 95%CI 1.2-2.4), initial use of peritoneal 
dialysis (LR 1.5; 95%CI 1.1-2.2), and a minimized number of previous re-transplants (LR 1.4; 95%CI 
1.0-2.0).
Conclusion: Our data demonstrate comparable graft survival for primary- and re-transplant within the 
first 10 years. Eligible patients should have readily access to re-transplantation. Further studies are 
needed to demonstrate, which of our current likelihood factors are truly legitimate in optimizing candi-
date selection for re-transplantation.

 
70.6
Polycystic kidney embolization how to reduce kidney volume allowing heterotopic kidney trans-
plantation
B. Del Tatto1,2, A. Costa2, A. Lejay1, Y. Georg1, E. Bonnin1, E. Girsowicz1, C. Delay1, Z. Ghariani1,  
F. Thaveau1, J.-M. Corpataux2, N. Chakfe1 (1Strasbourg/FR, 2Lausanne)

Objective: The purpose of this study was to evaluate the technique of polycystic kidney embolization, 
performed in order to reduce kidney volume before transplantation.
Methods: A prospective study was performed, including all consecutive patients who underwent poly-
cystic kidney embolization from June 2014 to January 2017. Catheterization and embolization of kid-
ney artery was performed endovascularly eventually with MagellanTM robotic assistance. Computer 
tomography (CT) with 3D-volume reconstructions using OsirixMD were performed before emboliza-
tion, then 3 and 6 months after the procedure. The surgical aim was to reduce kidney volume allowing 
the lower pole of the kidney to be above a line drawn between both iliac crests on a frontal CT. Operative 
data, volume decrease and outcomes were recorded.
Results: 14 patients were included (Mean age 53 years; 64.3% men). All patients were under dialysis 
before surgery (peritoneal dialysis in 3 cases and hemodialysis in 11 cases). Technical success was 
92.9%. Robotic assistance was used in 6 cases (42.8%). Sufficient kidney volume decrease allowing 
heterotopic kidney transplantation was obtained in 12 cases (85.71%). Mean volume decrease was 
50.8% (range 4.5%-68.9%). Mean operative time was 103.98 minutes (range 60-140 minutes) and 
mean length of stay was 3.71 days (range 3-5 days). Main complication was post-embolization pain.
A nephrectomy was needed in 1 patient, since volume decrease was insufficient. Kidney transplanta-
tion could be performed in 8 patients.
Conclusion: Polycystic kidney is effective and safe. It could be proposed as alternative to surgical ne-
phrectomy before transplantation in polycystic kidney disease patients.

 
70.7
Acute kidney injury after liver surgery: does oliguria correlate with serum creatinine increase?
G.-R. Joliat, I. Labgaa, N. Demartines, N. Halkic (Lausanne)

Objective: Acute kidney injury (AKI) may occur after hepatectomy in about 10 to 30%. AKI is often 
defined based only on postoperative serum creatinine increase. The present study aimed to assess if 
postoperative oliguria correlated with creatinine increase after hepatectomy.
Methods: All consecutive hepatectomy patients from 2010 to 2016 were analyzed. AKI was defined 
as creatinine increase>=26.5 umol/l, creatinine increase>=1.5x baseline creatinine, or postoperative 
oliguria. AKI was subdivided into creatinine-based (Cr-AKI) or oliguria-based (O-AKI) AKI according to 
the defining criterion. Oliguria was defined daily as median urine volume (UV)<0.5 ml/kg/h.
Results: Overall 285 patients were included: 157 patients (55%) had minor hepatectomy and 128 
(45%) major hepatectomy. AKI was observed in 79 patients (28%). Cr-AKI occurred in 25 patients 
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(9%) and O-AKI in 64 patients (23%). Ten patients fulfilled both criteria (4%). Postoperative UV of all pa-
tients (median 0.9 ml/kg/h, 0.6-1.4) correlated poorly with postoperative creatinine (median 71 ug/l, 
58-87, rho=-0.27). Among AKI patients (n=79), the correlation coefficient of Spearman between UV 
and creatinine was -0.14. Cr-AKI patients had more major complications compared to O-AKI patients 
(12/25=48% vs. 16/64=25%, p=0.036) and a higher median comprehensive complication index 
(32.0, 20.9-58.0 vs. 20.9, 0-33.1, p=0.007). Median length of stay was also longer in the Cr-AKI group 
(17, 13-34 vs. 11 days, 7-17, p=0.002).
Conclusion: In this patient cohort, postoperative UV did not correlate with postoperative serum creati-
nine. Oliguria was not related to Cr-AKI. As Cr-AKI had more postoperative complications than O-AKI, 
oliguria should not be used to define AKI in liver surgery.

70.8
Postoperative albumin decrease does not correlate with fluid management and predicts complica-
tions after liver surgery
I. Labgaa, G.-R. Joliat, G. Jarrar, E. Melloul, C. Blanc, M. Hübner, N. Demartines (Lausanne)

Objective: Liberal fluid management appears to be deleterious in abdominal surgery but its effect in 
liver surgery remains debated. This study aimed to explore the impact of intraoperative fluid (IOF) ad-
ministration on morbidity after liver resection.
Methods: Retrospective analysis of patients undergoing liver resection between 2010-2016. Demo-
graphics and perioperative characteristics were collected from an institutional database. Primary out-
comes were postoperative complications according to Clavien classification and to Comprehensive 
Complication Index (CCI). Secondary outcome was length of hospital stay (LoS).
Results: A total of 275 patients were analyzed. Median volume of IOF was 3000mL (2000-4000). Over-
all complications were reported in 140 cases (51%), with 49 (18%) major complications. Median CCI 
was 8.7 (0-26.2), whereas median LoS was 8 days (7-14). IOF showed positive and significant cor-
relations with CCI (r=0.387, p<0.001) and LoS (r=0.355, p<0.001). Ideal cutoff to discriminate overall 
complications was determined at 2750mL with a corresponding area under ROC (AUROC) of 0.72, 
yielding a sensitivity and specificity of 71% and 62%, respectively. On multivariate analysis, cirrhosis 
(OR, 11.89; 95% CI, 2.34-60.37; p =0.003) and IOF >2750mL (OR, 2.59; 95% CI, 1.30-5.16; p=0.007) 
were independent predictors of overall complications.
Conclusion: IOF >2750mL is associated with a significant increase of adverse outcomes such as com-
plications and increased LoS after liver resection. Protocols with restrictive fluid management may help 
to control risks of postoperative complications in liver surgery.
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71.1
Permanent, non-absorbable meshes for the treatment of open abdomen
M. Jakob1, Ch. Schwarz2, T. Haltmeier1, J. Zindel1, T. Pinworasarn1, D. Candinas1, P. Starlinger2, G. Beldi1 
(1Bern, 2Vienna/AT)

Objective: Open abdomen (OA) or laparostomy may be required in patients with abdominal sepsis 
or compartment syndrome. OA is associated with significant long-term morbidity including incisional 
hernia as a consequence of missing support of the abdominal wall. In this retrospective multicentre 
study the outcome of synthetic non-absorbable mesh-implantation was assessed in patients with OA.
Methods: Consecutive patients with OA from two tertiary referral centers were included. Patients with 
non-absorbable, permanent mesh implantation (group 1) were compared with patients treated with 
vacuum-assisted closure and fascial traction without non-absorbable mesh (group 2). The primary 
outcome parameter was incisional hernia.
Results: A total of 139 patients were included in the study: 50 patients (36.0 per cent) in group 1 and 
89 patients (64.0 per cent) in group 2. Inhospital mortality (9 and 20 patients, risk difference -4.5 (95 
per cent c.i. -18.2 to 9.3 per cent), p=0.665) and intestinal fistula (11 and 16 patients, risk difference 
4.0 (-10.0 to 18.0) p=0.656) did not differ between the two groups. In group 1, significant reduction 
of reoperations (adjusted incidence risk ratio 0.48 per 10 person days (95 per cent c.i. 0.39 to 0.58), 
p<0.001)), duration of stay on intensive care unit (adjusted hazard ratio (aHR) 0.53 (0.36 to 0.79), 
p=0.002)) and hospital stay (aHR 0.61 (0.040 to 0.94), p=0.024)) were observed. Hernia-free survival 
was significantly increased in group 1 (p=0.041).
Conclusion: Implantation of a non-absorbable mesh decreases the number of re-operations, duration 
of hospital stay and the incidence of incisional hernias in patients with OA.

 
71.2
Outcome after prophylactic intraperitoneal polypropylene versus polyester mesh implantation in  
patients with fascial dehiscence
M. Jakob, D. Spari, J. Zindel, T. Pinworasarn, D. Candinas, G. Beldi (Bern)

Objective: Primary closure of postoperative facial dehiscence (FD) is associated with a high incidence 
of recurrence, revisional surgery and incisional hernia. This retrospective study compares outcomes of 
implantation of non-absorbable intraabdominal meshes with primary closure of FD. The outcomes of 
different mesh materials were assessed in subgroup analysis.
Methods: A total of 119 consecutive patients with FD were operated (70 mesh group and 49 no mesh 
group) between 2001 and 2015. Primary outcome parameter was hernia-free survival. Secondary 
outcome parameters include re-operations of the abdominal wall, intestinal fistula, surgical site infec-

tions (SSI) and mortality. Kaplan-Meier analysis for hernia-free survival, adjusted Poisson regression 
analysis for re-operations and adjusted regression analysis for chronic SSI was performed.
Results: Hernia-free survival was significantly higher in the mesh compared to the no mesh group 
(P=0.005). Fewer re-operations were necessary in the mesh group compared to the no mesh group 
(adjusted incidence risk ratio 0.44, 95 per cent c.i. 0.20 to 0.93, P=0.032). No difference in SSI, in-
testinal fistula and mortality was observed between groups. Chronic SSI was observed in 7 patients 
(10 per cent) in the mesh group (3 of 45 patients with polypropylene mesh and 4 of 14 with polyester 
mesh). The risk for chronic SSI was significantly higher if a polyester mesh was used when compared 
to polypropylene (adjusted odds ratio 8.69 (1.30 to 58.05), P=0.026).
Conclusion: Implantation of a polypropylene but not polyester based mesh in patients with FD decreas-
es incisional hernia with a low rate of mesh related morbidity.

 
71.3
Does coagulopathy, anticoagulant or antithrombotic therapy matter in incisional hernia repair? Data 
from the herniamed registry
R. Stärkle1, H. Hoffmann1, F. Köckerling2, P. Kirchhoff1 (1Basel, 2Berlin/DE)

Objective: A considerable number of patients undergoing incisional hernia repair are on anticoagulant 
or antiplatelet therapy or have existing coagulopathy which may put them at higher risk for postop-
erative bleeding complications. Data about the optimal treatment of these patients are sparse. This 
analysis attempts to determine the rate of postoperative bleeding complications following incisional 
hernia repair and the consecutive rate of reoperation among patients with coagulopathy or receiving 
antiplatelet and anticoagulant therapy (higher risk group) compared to patients who do not have a 
higher risk (normal risk group).
Methods: Out of the 43,101 patients documented in the Herniamed Registry who had an incisional 
hernia repair, 6,668 (15.5%) were on anticoagulant or antithrombotic therapy or had existing coagu-
lopathy. The implication of that higher risk profile for onset of postoperative bleeding was investigated 
in multivariable analysis. Hence, other influential variables were identified.
Results: The rate of postoperative bleeding in the higher risk group was 3.9% (n=261) and significantly 
higher compared to the normal risk group at 1.6% (n=564) (OR = 2.001 [1.699; 2.356]; p<0.001). 
Additionally, male gender, use of drains, larger defect size, open incisional hernia repair, lower BMI, and 
higher ASA score significantly increased the risk of postoperative bleeding. The rate of reoperations due 
to postoperative bleeding was significantly increased in the higher risk group compared to the normal 
risk group (2.4% vs. 1.0%; OR = 1.217 [1.071; 1.382]; p=0.003).
Conclusion: The rate of postoperative bleeding in the higher risk group was 3.9% (n=261) and sig-
nificantly higher compared to the normal risk group at 1.6% (n=564) (OR = 2.001 [1.699; 2.356]; 
p<0.001). Additionally, male gender, use of drains, larger defect size, open incisional hernia repair, 
lower BMI, and higher ASA score significantly increased the risk of postoperative bleeding. The rate of 
reoperations due to postoperative bleeding was significantly increased in the higher risk group com-
pared to the normal risk group (2.4% vs. 1.0%; OR = 1.217 [1.071; 1.382]; p=0.003).

 
71.4
Endoscopic component separation (ECS) enabling tensions-free clsoure of large vental hernia
H. Hoffmann, Ph. Kirchhoff (Basel)

Objective: The aim of ventral hernia repair is complete reduction of the hernia and tension-free closure 
of the abdominal wall. In large hernias (transverse diameter >10cm, EHS classification W3) unprob-
lematic closure of the abdominal wall is mostly not possible and demands further surgical actions, 
such as component separation (CS) techniques. Due to the extensive subcutaneous tissue dissection 
during conventional open CS (Ramirez), repair of large ventral hernias is associated with an increased 
risk of wound complications and subsequent high in-hospital morbidity, costs and long hospital stay 
(LOS).
Methods: With the aim of reducing the extend of the tissue dissection for CS, we implemented an en-
doscopic component separation (ECS) as the standard approach for CS, if necessary in the repair of 
large ventral hernias. The concept of ECS is a minimally-invasive approach to the plane between inter-
nus and externus oblique muscles on each side, followed by an endoscopic dissection of the medial 
aspect of the externus oblique muscle fascia lateral to the linea semilunaris (figure 1).
Results: We present a video of a 58-year-old male patient undergoing ECS and open incisional hernia 
repair using sublay mesh augmentation for a large incisional hernia with additional stoma take down 
and intestinal reconstruction. Duration of the surgery was 280min, ECS took 30min for both sides. 
No intraoperative or postoperative complications were monitored. Patient was discharged on POD 8.
Conclusion: ECS is an alternative to conventional open CS techniques with the potential of less surgical 
wound morbidity.

 
71.5
Long-term weight loss after Roux-en-Y gastric bypass is independant from age at baseline
S. Mantziari1, A. Dayer1,2, N. Demartines1, C. Duvoisin1, P. Allemann1, P. Fournier1, M. Suter1,2 (1Lausanne, 
2Aigle-Monthey)

Objective: Several comparative studies have suggested that, despite overall satisfactory results, Roux-
en-Y gastric bypass (RYGBP) was associated with less weight loss in older compared to younger pa-
tients. The aim of the present study was to analyze 10-year weight loss and metabolic results of RYGBP 
in a large cohort of consecutive patients in relation to patient age at surgery.
Methods: Retrospective analysis of a prospectively maintained common bariatric database in two ref-
erence bariatric centers. Comparisons regarding total weight loss (%TWL), excess BMI loss (%EBMIL), 
serum glucose and lipid values were made using ANOVA between patients aged 39 years or less 
(Group A), 40 to 54 (Group B), and 55 or more (Group C).
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Results: A total of 822 patients operated between 1999 and 2007 were included, 621 females and 
201 males. Groups A, B, and C include 398, 337, and 87 patients respectively. Follow-up at 10 years 
was 75,5%. Comorbidities were more common and length of stay longer in Group C. Group A had the 
highest%TWL and%EBMIL throughout the study period, but the difference was significant only until 
Year 6. There was no significant difference in%TWL or%EBMIL at any time point between groups B 
and C. As a result, BMI did not differ between groups after 10 years. 10-year lipid values did not differ 
between groups, but mean glycemia remained significantly higher at 10 years in Group C.
Conclusion: Results of RYGBP are better during the first 5-6 post-operative years in younger patients, 
but the differences fade away after 10 years. Lipid profile improvement was similar throughout age 
groups, whereas glycemic control remained better in younger patients. Age should not be a limiting 
factor for access to bariatric surgery, and notably to RYGBP, in patients with severe adiposity-related 
disorders.

 
71.6
Chemical component separation with BOTOX pre-treatment to reconstruct large ventral hernias – the 
new standard?
Ph. Kirchhoff, D. J. Winkel, H. Hoffmann (Basel)

Objective: Repair of large ventral hernias is associated with increased postoperative morbidity, recur-
rence rates and costs. The surgical reconstruction should aim for a tension free closure of the hernia 
defect, which requires component separation (CS) in most cases. This is associated with a large dis-
section plane, huge skin flaps, and consecutively higher postoperative morbidity. Chemical CS of the 
lateral abdominal wall muscles using Botulinum Toxin A (BTA) may achieve tension free closure of the 
hernia defect without the CS and its associated wound morbidity. We present a series of 13 patients 
with large (> 10cm) ventral hernias pre-treated with BTA 4 weeks prior abdominal wall reconstruction.
Methods: Patients with ventral hernias (> 8cm, EHS classification W3) received ultrasound guided 
BTA injection with total 200 units at 5 defined locations on each site of the lateral abdominal muscles 
4 weeks prior to surgery. Hernia repair was performed with primary closure and sublay mesh aug-
mentation. A CT scan was scheduled prior BTA injection and 4 weeks later to measure thickness and 
length of the lateral abdominal muscle and the hernia defect. Postoperatively complications and pain 
levels were recorded. The data were compared to a retrospective cohort of patients undergoing ventral 
hernia repair with CS.
Results: Between July and December 2017 we treated 13 patients with BTA. We did not detect any 
complications from the BTA injections. The median gain of lateral muscle length was 3.2cm whereas 
the thickness was reduced by 1.1cm. 4 weeks after BTA the hernia defect was smaller than pre BTA 
(8.2cm vs. 11cm). In 12/13 patients we were able to perform a primary tension free closure without 
additional CS. One patient needed an additional TAR (transversus abdominis release). Patients with 
BTA treatment had significant lower postoperative pain (mean VAS 2 vs. 5), shorter operating time 
(median 110 vs. 228 min), lower in-hospital and intraoperative complications and a significant shorter 
length of stay (6 vs. 12 days).
Conclusion: In our patients BTA treatment facilitated a lengthening and narrowing of the lateral ab-
dominal muscles with a tension free abdominal wall closure and promising peri- and postoperative 
outcomes. Further comparative studies are needed to investigate the optimal BTA dose, application 
time and locations and outcomes of BTA pretreatment in patients with large abdominal wall hernias.

 
71.7
eTEP for ventral hernia repair
Ph. Kirchhoff, H. Hoffmann (Basel)

Objective: TEP (totally extraperitoneal plastic) is an accepted approach for inguinal hernia repair. It 
avoids penetration of the abdominal wall, risk of trocar site hernias and carries a reduced risk of vis-
ceral lesions. However, TEP has some limitation such as limited surgical field and restricted trocar 
placement, which hampers surgical performance especially in large inguinoscrotal hernias, obese 
patients, incarcerated hernias or patients with previous pelvic surgery. eTEP (extended TEP) is a new 
approach, creating a larger extraperitoneal space, enabling flexible port setup, better ergonomics and 
better tolerance of pneumoperitoneum.
Methods: We performed an eTEP for the repair of a 5cm supraumbilical incisional hernia with a com-
bined 2cm umbilical hernia in a 58 year old patient. We approached the retromuscular space below 
the costal margin and performed a Rives-Stoppa retromuscular repair of the combines hernia.
Results: Duration of surgery was 140min. The intraoperative course was uneventful. In total 5 ports 
were placed allowing to work in direction of the pubis as well as the diploid region (see figure 1). The 
retromuscular drain was removed on POD2 and patient discharged with almost no pain (VAS 1) on 
POD 4.
Conclusion: eTEP may become an accepted approach for hernia repair of the abdominal wall. It 
overcomes the known limitations of standard TEP paving the way from inguinal hernia repair to other 
minimally-invasive hernia repairs, such as retromuscular Rives-Stoppa, lumbar hernias or even TAR.

 
71.8
Internal hernia after gastric bypass, how to close the windows by laparoscopy
A. Dupuis, J. Douissard, S. Monig, M. Jung, M. Hagen, F. Ris (Geneva)

Objective: Internal hernia after gastric bypass is a frequent post-operative complication with an in-
cidence estimated between 1-4%. Internal hernia can lead to intestinal necrosis and so represent a 
complication with potentially major consequences. 
The aims of this video is to illustrate the technic of post bypass window closure in case of internal 
hernia after gastric by-pass.
Methods: Presentation of the different types of internal hernia after gastric by-pass and a video of lapa-

roscopic procedures to close the windows in some cases of internal hernia.
Results: Laparoscopic procedure to reduce internal hernia and close the windows is a safe procedure 
but has to be trained and teached in a standardized manner.
Conclusion: This operation must be learned and trained by bariatric surgeons but also by general sur-
geons. This video show our laparoscopic procedure of hernia reduction and closure of the windows 
designated as a teaching video.

 
71.9
Drain vs no drain in open mesh repair for incisional hernia, Results of a prospective randomized con-
trolled trial
C. Schaffer, M. Willemin, S. Mantziari, A. Dayer, A. Paroz, A. Donadini, N. Demartines, M. Schäfer,  
P. Allemann (Lausanne)

Objective: Open mesh repair of incisional hernia is currently the widely held option worldwide. Large 
dissection planes may lead to complications and drains are generally placed to prevent this. Evidence 
supporting this practice is however poor. The aim of the present study was to compare complication 
rate after open mesh repair for incisional hernia, with or without prophylactic drain.
Methods: Between April 2007 and April 2016, 147 patients operated for elective mesh repair of inci-
sional hernia were randomly allocated in two groups (Drain vs No drain). Patients with ventral defects 
larger than 2 cm were included. Surgical technique and drain placement were standardized. Compli-
cations included seromas, surgical site infection (skin, superficial, deep and organ), re-intervention 
and medical complications. Seroma were systematically screened with ultrasound examinations, per-
formed on post-operative day 30 and considered as a complication, symptomatic or not.
Results: 142 patients were analyzed (Drain: 70; No drain: 72). Five patients escaped from the follow-up 
(drop-out: 3.5%). Both groups were identical in terms of age, COPD, active smoking, cirrhosis and rate 
of recurrent hernia. Drain group showed a statistically significant reduction in the absolute number of 
complications (37 versus 61, p=0.03), and a lower mean Comprehensive Complication Index (10.9 
vs 15.6, p=0.05). There were however no statistical difference between both groups in terms of overall 
seroma rate (46% vs 48%, p=0.84), surgical site infection (9% vs 8%, p=0.85) and re-intervention rate 
(13% vs 18%, p=0.41). If a seroma was observed, its volume was lower in the Drain group (40 ml vs 
613 ml, p=0.01). Both groups had the same median length of stay (7 days, p=0.46). After a mean 
follow-up of 744 days, the rate of late collection was not significantly different between the two groups 
(6% vs 10%, p=0.37).
Conclusion: Prophylactic drain after open mesh repair of incisional hernia failed to reduce re-interven-
tion rate and infection. CCI however was significantly lower in drain group. Based on these results, 
drain placement after open repair of incisional hernia remain questionable.

 
71.10
Routine histopathologic examination of the resected specimen after laparoscopic sleeve gastrectomy 
– what can be expected?
S. Taha-Mehlitz, M. Sykora, A. Scheiwiller, J. Metzger, M. Gass (Lucerne)

Objective: Laparoscopic Sleeve Gastrectomy (LSG) is nowadays an established bariatric procedure 
and has become more and more popular over the last years. Preoperative gastroscopy is mandatory 
to rule out severe pathologies, especially malignancies of the stomach. Therefore histopathologic ex-
amination of the resected specimen is not routinely performed. The aim of this study was to identify the 
prevalence of histopathological findings in patients undergoing LSG and thus to discuss the need for 
an examination in times when cost-effectiveness becomes more and more important.
Methods: A retrospective analysis of prospectively collected data of histopathological results of all pa-
tients treated by LSG between 2009 and 2016 in our bariatric center was performed.
Results: 367 patients (208 female, 159 men) were included. The mean age was 43.2 years (16-75) 
and the average body mass index was 44.96 kg/m^2 (34.4-73.9). The majority of patients (n=204, 
55.6%) had no histopathological findings. Most frequent findings were chronic non-active or minimally 
to moderate active gastritis (n=109, 29.7%), in one patient atrophic gastritis was diagnosed. Helico-
bacter associated gastritis was found in 17 patients. Besides 22 cases of hypertrophia of secretory 
glands caused by proton-pump inhibitors, 12 specimen with parietal cell hyperplasia, ten localized 
foveolar hyperplasia and one micronodular enterochromaffine-like cell hyperplasia were detected. Be-
nign fundic gland polyps were seen in 13 cases and two specimen showed hyperplastic polyps. Two 
lipomas, one leiomyoma and one mesothelial cyst were found. One case of sinus histiocytosis was 
present. Two cases of gastrointestinal stromal tumor were detected, both had a diameter smaller than 
1 cm and no mitotic activity.
Conclusion: A wide range of histopathological findings occur in specimen after LSG. Corresponding 
to preoperative endoscopic and radiological investigations, no malignancies were found. Nevertheless 
44.4% had remarkable findings, some of them leading to an altered postoperative management or 
need further survaillance. Therefore we adhere to routine histopathological examination for resected 
specimen after LSG.
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Findings Patients, n (%) 
Unremarkable 204 (55.6) 
Chronic non-active gastritis 74 (20.2) 
Chronic minimally or moderate active gastritis 35 (9.5) 
Helicobacter pylori associated gastritis  17 (4.6) 
Hypertrophia of secretory glands (associated with proton-pump inhibitor therapy) 22 (6.0) 
Fundic gland polyps 13 (3.5) 
Parietal cell hyperplasia 12 (3.3) 
Localized foveolar hyperplasia 10 (2.7) 
Intestinal metaplasia 8 (2.2) 
Submucosal lipomatosis 8 (2.2) 
Helicobacter pylori 7 (1.9) 
Lipoma 2 (0.5) 
GIST 2 (0.5) 
Hyperplastic polypoid lesions 2 (0.5) 
Micronodular enterochromaffine-like cell-hyperplasia 1 (0.3) 
Leiomyoma 1 (0.3) 
Mesothelial cyst 1 (0.3) 
Sinus histiocytosis 1 (0.3) 
Lymphoid aggregates 1 (0.3) 
Lymphoid follicles 1 (0.3) 
Table1 Histopathological findings in sleeve gastrectomy specimen. (n number) 

Table1 Histopathological findings in sleeve gastrectomy specimen. (n number)
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72.1
A case of malignant transformation of a retrorectal cystic hamartoma
E. Breuer, A. Rickenbacher, K. Endhardt, M. Turina, D. Cabalzar-Wondberg (Zurich)

Objective: Retrorectal cystic hamartomas or tailgut cysts are rare congenital cystic lesions arising 
from embryological postnatal hindgut remnants located in the presacral space. They are usually well-
circumscribed, multinodular and uncapsulated. Tailgut cysts can be detected at any age and there is a 
strong predominance in females (5:1).
Methods: We present the case of a 53 years old caucasian woman. She complained of constant per-
ineal pain extending to the coccygeal region. Her symptoms had been present for the last month and 
were independent of movement or defecation. No melena, anal leakage, pruritus, anal surgery or anal 
trauma were reported in the past. Despite a slightly tender, palpable presacral mass at 6 o’clock in 
the lithotomy position discovered by digital rectal examination, no abnormality was found on physical 
examination. Routine laboratory tests and tumor marker results were within normal limits.
Results: Upon an additional pelvic magnetic resonance imaging scan, a cystic formation (2.8 x 3.3 x 
3.1 cm) containing a solid component with irregular punctiform calcifications in the patient’s retrorec-
tal space was detected, most likely a tailgut cyst or a teratoma. Due to persistent pain and to rule out 
the possibility of malignancy or future malignant transformation a complete excision of the retrorectal 
tumor using a para-sacral approach was performed. The patient’s post-operative course was unevent-
ful. The final pathological diagnosis confirmed a tailgut cyst with evidence of a neuroendocrine tumor 
of 1 cm in diameter contained therein, showing positivity for synaptophysin and chromogranin. After 
having completed the staging procedure with a PET-CT scan, a colonoscopy and using the TNM sys-
tem for NET of the gastrointestinal tract, the tumor was classified as a pT1, M0, N0, V0, L0, G2.
Conclusion: In patients with anal pain and no endoanal or perianal findings, further diagnostics should 
be applied in order not to miss deeper pathologies. Malignant transformation of a retrorectal cystic 
hamartoma is extremely rare but possible and therefore complete surgical resection remains the cor-
nerstore of treatment, especially when a solid component is present.

72.2
Ilio-sigmoid fistula mimicking acute diverticulitis – an unusual cause of lower gastrointestinal bleeding
N. Meziane1, E. Psathas1, E. Stauffer2, B. Egger1, D. Mayer1, M. Menth1 (1Fribourg, 2Marly)

Objective: Primary ilio-sigmoid fistula represents a very rare (only 4 cases published) but often dev-
astating cause of massive lower gastrointestinal bleeding. Patients may either present with massive 
hematochezia or intermittent herald bleeding as well with a sepsis due to the perforation of the sigmoid 
colon. This may mimic other common intraabdominal pathologies such as acute perforated diverticu-
litis with concomitant bleeding, leading to delayed diagnosis and treatment. With this case we want to 
raise the awareness to the differential diagnosis of acute perforated diverticulitis.
Methods: We report a case of an 84-year old male patient with herald rectal bleeding and sepsis due 
to a communication between the sigmoid colon and an infected (presence of air and positive intra-
operative culture) aneurysm of the left internal iliac artery (IIA). Hartmann’s operation, resection of 
the infected thrombosed left IAA aneurysm and a biological patch angioplasty of the arterial ostium 
(bovine pericardium) was performed in an emergency setting.
Results: Postoperatively, the patient presented acute on chronic renal failure necessitating dialysis for 
the first 48 hours. Furthermore, an ICU-stay for 10 days and infusion of 3 red blood cells units were 
needed. Otherwise, the postoperative recovery was uneventful. Histology showed no signs of diver-
ticulitis or colon ischemia.
Conclusion: Arterio-intestinal (in this case ilio-sigmoid) fistula should be suspected in all patients pre-
senting with gastrointestinal bleeding and a history of aneurysmal disease. CT angiography scan has 
to be performed early in the diagnostic process in order not to miss the correct diagnosis. Without a 
high index of clinical suspicion, diagnosis and treatment of arterio-intestinal fistulas may be missed or 
delayed and lead to deleterious consequences.

 
72.3
SP – EMILOS – combining the advantages of laparoscopic ventral hernia repair with extraperitoneal 
mesh placement in single port approach
W. Brunner, J. Janczak, R. Strahm, N. Pfeifer, C. Portenkirchner, L. Pietrogiovanna, M. Paciorkowski,  
C. Maurus (St.Gallen)

Objective: EMILOS (endoscopic mini/less open sublay repair) for ventral hernia repair combines ben-
efits of minimally invasive surgery and avoids disadvantages of traditional open techniques as well as 
intraperitoneal mesh placement.
Methods: Between 06 and 12.2017 eight consecutive patients underwent EMILOS procedure in a sin-
gle port technique. After umbilical skin incision retromuscular space was opened and a single port 
device was inserted after closure of umbilical hernia defect. Dissection was endoscopically completed, 
meshes placed in the retromuscular space, fascia closed by running suture.Data were collected pro-
spective.
Results: Eight patients (5 men, 3 women), median age 66 (range 29 - 81) underwent SP - EMILOS for 
the following, mostly combined, hernia: umbilical hernia (6), supraumbilical/epigastric (3), diastasis 
recti (2) and incisional hernia (2). In one patient additional bilateral groin hernia (L1M3) was repaired 
by bilateral TEP. Median operation time was 137.5 min. (74-234). Median skin incision length was 4.15 
cm (2.2-5). Ultrapro mesh was used in all patients, median size was 317 cm2(150 – 600). No drain 
was placed routinely. One patient needed a surgical hematoma evacuation on the first postoperative 
day and subsequently a redon drain. Median hospital stay was 5 (4-12) days.
Conclusion: SP - EMILOS can safely be performed according to standard hernia mesh coverage, with 
a shorter hospital stay than in traditional open sublay mesh repair and with good cosmetic results. It 
presents a novel, although technically challenging way to combine the advantage of minimal invasive 
surgery with extraperitoneal mesh placement.

 
72.4
Ecthyma gangrenosum: a rare complication after Hartmann procedure for perforated diverticulitis
G. Horne, A. Lanitis, A. Meyer, B. Egger (Fribourg)

Objective: Ecthyma gangrenosum (EG) is a cutaneous disease usually associated with Pseudomonas 
aeruginosa septicemia and typically affecting immunocompromised patients. It is a rare disease oc-
curring in only 1.3% to 6.0% of patients with Pseudomonas sepsis. EG results from perivascular bac-
terial invasion of the media and adventitia of arteries and veins with secondary ischemic necrosis. 
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Lesions consist of multiple noncontiguous ulcers. Lesions begin as painless red macules which ul-
timately become gangrenous ulcers. Ecthyma lesions typically progress within 12 to 18 hours. The 
regions mostly affected are the gluteal and perineal regions (57%), the extremities (30%), the trunk 
(6%) and the face (6%). We present the case of EG one month after a Hartmann procedure for perfo-
rated diverticulitis.
Methods: A 55 year old immunosuppressed patient under Rituximab for a non-Hodgkin lymphoma 
underwent one month earlier a Hartmann procedure for perforated diverticulitis (Hansen Stock IIb). He 
was admitted at the Emergency Department with a septic choc of unknown origin. Clinical examina-
tion revealed multiple necrotic skin lesions on the abdominal wall, peristomial, perineal and in the left 
external auditory canal. Abdominal CT did not show any sign of an intra-abdominal infection especially 
no abscess formation or anastomotic leakage. Pseudomonas aeruginosa and Enterococcus faecalis 
were found in the ear canal and in all the skin lesions proving an intestinal origin, however, blood cul-
tures were negative. Though, distribution of bacterias remains unclear, it may be blood-borne or results 
from self-manipulation (scratching).
Results: Treatment consisted in resuscitation and broad-spectrum antibiotic therapy, as well as itera-
tive debridements of the necrotic lesions including the ear canal. The histopathology results showed 
ischemic ulcers with both negative and positive Gram stains. After several months of topical wound 
care the patient recovered completely.
Conclusion: EG is an uncommon complication after bowel surgery. Immunodeficiency is one of the risk 
factor. Because of the rapid progression of the disease it is essential to make the diagnosis as soon as 
possible. The leading sign is the multiple necrotic skin lesions. Treatment consists of broad-spectrum 
antibiotics targeting Pseudomonas and surgical debridement of the skin lesions.

 
72.5
Perioperative gain of weight is a predictor of major complications after hepatectomy
I. Labgaa, G.-R. Joliat, G. Jarrar, F. Grass, N. Halkic, N. Demartines, M. Hübner (Lausanne)

Objective: Major complications after hepatectomy are responsible for a considerable clinical and fi-
nancial burden. Preliminary data suggested that early perioperative gain of weight may be associated 
with adverse outcomes after abdominal surgery. The present study aims to investigate the predictive 
value of perioperative weight gain for major complications after hepatectomy.
Methods: Retrospective analysis of patients undergoing liver resection between 2010-2016. Patients 
without available perioperative weight were excluded. Primary outcome was postoperative major mor-
bidity according to Clavien classification defined as Clavien III-V. Secondary outcomes were overall 
complications, Comprehensive Complication Index (CCI) and length of hospital stay (LoS).
Results: A total of 181 patients were analyzed. Major and overall postoperative complications were 
reported in 25 (14%) and 87 (48%) patients, respectively. LoS was 8 days (6-12). On POD2, median 
POGW was 2.6 kg (1.1-4.0). Perioperative weight gain correlated with duration of surgery (r=0.36, 
p<0.001), CCI (r=0.267, p<0.001) and LoS (r=0.215, p<0.001). Area under ROC (AUROC) was 0.74, 
identifying an ideal cutoff of 3.5kg, which yielded a sensitivity and specificity of 72% and 70.5%, re-
spectively, to predict major complications. On multivariable analysis, cirrhosis (OR, 6.45; 95% CI, 1.35-
30.81; p =0.02) and weight gain (OR, 4.73; 95% CI, 1.51-14.80; p=0.008) were independent predic-
tors for major complications.
Conclusion: Perioperative weight gain >3.5kg is an independent and modifiable predictor for major 
complications after liver resection.

 
72.6
Outcome of 42 patients with abdominal compartment syndrome after cardiac surgery
M. Ramser, Ph. Glauser, Ph. Kirchhoff (Basel)

Objective: Up to 50% of critically ill patients on intensive care units develop intraabdominal hyperten-
sion in the course of medical treatment. If not detected on time and treated adequately abdominal 
compartment syndrome (ACS) is associated with a high mortality rate. Patients undergoing cardiac 
surgery are especially prone to abdominal compartment syndrome. In the following study we investi-
gated patients who developed ACS after cardiac surgery and analyzed potential risk factors.
Methods: Patient with prior cardiac surgery were analyzed from our prospective database of patients 
with open abdominal treatment. Patient characteristics, performed therapy, mortality rate, parameters 
according to the open abdominal treatment were collected and analyzed. Characteristics were com-
pared according to outcome using chi-square or Fisher’s exact tests for categorical variables and 
Wilcoxon-rank sum test of medians for continuous variables.
Results: From 2011 to 2016 forty-two patients with ACS and surgical decompressive therapy after car-
diac surgery were identified and analyzed. With an incidence of 1.75%, mortality rate was as high as 
57%. The incidence of ACS did not differ in elective or emergency cases nor did gender, age, BMI or 
ASA score influence the outcome. In total, 30% of patients with ACS needed a bowel resection due to 
ischemia or perforation. In the surviving patients, fascial closure was achieved in 72% after a median 
of 9 days of open abdomen treatment (2 patients with Wittmann Patch, 6 patients with ABThera VAC, 
5 patients with Vicryl mesh and ABThera VAC). 
Conclusion: Abdominal compartment syndrome is a serious complication after cardiac surgery and 
the mortality rate is very high. Age, BMI and ASA score seem not to influence the outcome. In our pa-
tients the use of negative pressure wound therapy seems to allow an early closure of the abdominal 
wall and therefore a likely benefit for the outcome.

 
72.8
Local oncological results of laparoscopic liver surgery
G. Beldi, M. Dosch, J. Gerber, A. Lachenmayer, D. Candinas (Bern)

Objective: Laparoscopic liver resection has been shown to be technical feasible and is associated 

with excellent short term outcomes. Oncological safety and efficiency, however, needs to be ensured.
Methods: Monocentric review of 208 patients that underwent a total of 217 laparoscopic liver surgeries 
since 2012 was performed. In order to assess efficiency of oncological local control by laparoscopic 
resection 37 patients converted to open surgery and patients who underwent surgery for benign dis-
ease and non-resectional therapies such as microwave ablation were excluded. A total of 45 patients 
with hepatocellular carcinoma (HCC), 44 patients with colorectal metastasis (CRLM) and 15 patients 
with other malignancies were analysed.
Results: A total of 148 tumors were resected in 104 patients including 15 major segment-oriented or 
formal hepatectomies. Median operative time was 112 min (range 43-360) and median length of stay 
was 4 days (range 1-18). Length of stay was 26% shorter when compared with the Swiss average as 
assessed by the representative DRG. Local recurrence at the site of resection was observed in 3 (7%) 
patients with HCC, 1 (2%) patient with CRLM and 2 (13%) patients with other malignancies after a me-
dian follow-up of 446 days (range 0-1956). In this population, the incidence of hepatic or extrahepatic 
tumor progression was observed in HCC in 25 (56%), in CRLM 14 (32%) and other malignancies in 6 
(40%) patients up to now.
Conclusion: In a selected population, laparoscopic liver resection allows high rates of local tumor 
control.

 
72.10
Robotic versus laparoscopic Roux-en-Y gastric bypass: analysis of mid-term (30 days to 5 years) clini-
cal outcomes and costs
J. Douissard, M. E. Hagen, P. Rohner, M. K. Jung, N. C. Buchs, L. Buehler, P. Morel (Geneva)

Objective: While some peri-operative and short term data around laparoscopic and robotic Roux-en-Y 
gastric bypass (RYGB) are available, mid-term outcomes until 5 years after the procedure including 
costs do not exist to date. The aim of this analysis was to analyze if there are clinical and/or costs dif-
ferences in the period of 30 days to 5 years after robotic and laparoscopic RYGB.
Methods: Patients who underwent robotic or laparoscopic gastric bypass (RYGB) surgery from 2007 
to 2015 were analyzed with a follow-up period of 30 days to 5 years after surgery. Clinical data were 
derived from the institution’s prospective database and completed by retrospective chart review. Cost 
data of surgical in- and outpatient treatments as well as costs for endoscopic diagnostics and treat-
ments were abstracted from the institution’s medical controlling database.
Results: 597 robotic and 229 laparoscopic RYGB patients were included in this analysis. Demographic 
parameters as well as rates of biliary complications (p=0.6232), ulcers (p=0.2136) and small bowel 
obstructions (0.6123) between 30 days and 5 years after surgery were comparable. Fewer internal 
hernias (1.8% vs 8.3, p=0.0001), fewer gastro-jejunal strictures (0.7% vs 3.9%, p=0.0022) and fewer 
overall obesity related complications (36.2% vs 54.1%, p=0.0001) were observed for the robotic 
cohort during the same period. While the overall number of surgical out-patient appointments was 
similar across cohorts (9.3 vs 10.0, p=0.1069), significantly fewer surgery-related hospitalization days 
occurred in the robotic cohort (12.7 vs 19.3, p=0.0477). Both surgical in- and outpatient costs were 
comparable between both cohorts (USD 7 473 vs USD 7 179, p=0.8868 and USD 19 298 vs 20 062, 
p=0.3298 respectively). Mean costs for endoscopies was lower in the robotic cohort (USD 1 567 vs 
USD 2 364, p=0.0231).
Conclusion: This data suggest that the robotic technique for RYGB might have a positive impact re-
garding complications and some cost aspects in the period between 30 days and 5 years after the 
procedure. Overall surgical mid-term surgical costs appear un-effected by the robotic technique, most 
likely due to the complexity of these patients. The nature of this data contains shortcomings and further 
systematic research should be conducted.

 
72.11
Dyspareunia due to the entrapment of the genital branch of the genito-femoral nerve
N. Meziane, O. Burckhardt, A. Meyer, B. Egger (Fribourg)

Objective: Genitofemoral nerve entrapment can be the cause of chronic pelvic pain syndromes. In-
deed, the location along the psoas muscle and through the inguinal region makes this nerve and its 
branches vulnerable to injury and/or entrapment, especially following inguinal hernia repair. However, 
such a symptomatology may also appear after other interventions in the pelvis such as hysterectomy, 
adnexectomy or sigmoidectomy.
Methods: Report of a case with dyspareunia following surgical entrapment of the genital branch of the 
genito-femoral nerve.
Results: 56-year-old woman with a history of multiple abdominal interventions including hysterectomy 
with bilateral adnexectomies and sigmoidectomy. She consulted for dyspareunia associated with 
chronic pain in the left iliac fossa. The diagnostic workup included a colonoscopy and MRI imaging 
which showed no pathology. Following that, explorative laparoscopy was performed, which revealed 
an entrapped genital branch of the genitofemoral nerve within a staple line in the left iliac fossa. A 
simple excision of this nerve-branch was performed. Histology showed a somewhat enlarged nerve 
but no neurinoma. At one month’s follow-up control the patient was completely free of symptoms.
Conclusion: Chronic pain due to surgical nerve injury is a well-known complication of pelvic interven-
tions. In the literature, in patients suffering from such pain radical neurectomy may relief the symptoma-
tology in up to 95%. To our knowledge, this is the first case reported, where the genital branch of the 
genitofemoral nerve has been entrapped in a staple line following adnexectomy. However, it remains 
unclear why the symptoms appeared many years after the mentioned abdominal interventions. Chron-
ic abdominal (groin) pain syndromes as well as dyspareunia are not easy to evaluate and eliminate. 
After frustrating imaging and endoscopic evaluations, diagnostic laparoscopy/retroperitoneoscopy is 
still an excellent tool to find the origin of such a pain, nicely demonstrated by our case.
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72.12
Enterothorax after major hepatic surgery: a single-center experience
G. Manzini, C. Kümmerli, C. S. Reiner, H. Petrowsky, C. A. Gutschow (Zurich)

Objective: Enterothorax (ET) is a rare complication after liver resection. The literature in this field is 
limited with most cases published after right lobe donor hepatectomy and recipient´s liver transplant. 
The aim of this study was to analyze the incidence of ET after major hepatic surgery in a large mono-
center cohort.
Methods: 308 patients underwent elective major hepatic surgery (right hepatectomy n=227, left he-
patectomy n=63, living donor liver transplantation n=18) in our department between November 2008 
and December 2016 and were followed up with CT or MRI. 19 patients had simultaneous partial resec-
tion of the diaphragm. Radiological imaging of all cases was evaluated by an experienced radiologist.
Results: After a mean follow-up of 19.8 months, the incidence of ET after major hepatic surgery was 
1.3% (right hepatectomy n=4, left hepatectomy n=0). None of the patients with ET were hepatic living 
donors or recipients, or had a diaphragmatic resection during primary surgery. Median time to diag-
nosis was 18.5 months. Radiological imaging showed herniation of the small (n=2) or large bowel 
(n=2), and the median size of the diaphragmatic defect was 3.7 cm (2.5-5.5 cm). Two patients (50%) 
presented with acute incarceration and underwent emergency surgery, one patient (25%) reported 
recurrent pain and underwent elective repair of the diaphragmatic defect, and one oligosymptomatic 
patient refused surgery. Follow-up imaging after 36 and 8 months in 2 patients showed no evidence 
of recurrence.
Conclusion: Patients with upper quadrant pain and/or dyspnea after hepatectomy should undergo 
radiological imaging to exclude ET. Patients after right hepatectomy are at increased risk for ET. Elective 
surgical repair is strongly recommended to avoid emergency surgery in case of incarceration.

 
72.13
Pneumoscrotum as long term complication after colorectal surgery – a case report
J. Willburger, P. Glauser, Ch. Kettelhack, M. von Strauss (Basel)

Objective: We present the case of a 61 year old man, who developed a massive pneumoscrotum (PS) 
after a colorectal intervention. In his medical history a rectal adenocarcinoma was resected and bowel 
continuity was reconstructed with a colo-anal anastomosis and protective ileostomy.
Methods: He developed an asymptomatic anastomotic leakage, which was drained per-anal. He cur-
rently presented with a stenosis of the anastomotic region and a chronic pre-sacral cavity due to the 
semicircumferential anastomotic leakage. Due to concomitant increasing parastomal hernia and po-
tential ileostomy reversal we performed a rectal examination under anesthesia. After dilatation of the 
distal stenosis we did a rigid rectoscopy and confirmed the chronic pre-sacral cavity. After the surgery 
we detected the asymptomatic PS. The CT scan showed retroperitoneal gas with extension to the scro-
tum, perirenal, perihepatic and subdiaphysal region. The scrotum was clearly distended and there was 
no intraabdominal gas. We closely followed the vital signs and white blood count in the following 48 
hours and started with broad spectrum antibiotics for 8 days. The patient never noticed pain in the 
genital area or had problems with urinating, so there was no urinary catheter necessary. His laboratory 
test showed only slightly elevated infective parameters.
Results: In case of a PS as a very rare complication after colorectal surgery it is important to detect it 
and treat it to avoid further complications like fatal infections.Therefore it is most important to start early 
prophylactic antibiotics and have a very close clinical monitoring (in our case every 2 hours during the 
first 24 hours). The patient should be informed about the situation and the possible further complica-
tion. A further clinical appointment 2-4 weeks after discharge from the hospital is highly recommended.
Conclusion: The PS is a very rare complication. There is not much evidence how to treat this condition. 
We think a preventive therapy with antibiotics and a 48h in hospital observation is justified in these rare 
cases. We want to arise awareness to this potential complication after doing a rigid rectoscopy in a 
situation with chronic anastomotic leakage.

72.14
Sudden intraoperative deterioration of blood supply to the whole gastrointestinal tract during emer-
gency left sided hemicolectomy
U. Bieri, C. Rouden, A. Keerl, C. Zollikhofer, T. Niemann, A. Nocito (Baden)

Objective: Median arcuate ligament (MALS) or Dunbar Syndrome is a rare disorder and occurs sec-
ondary to diaphragmatic compression of the celiac trunk. To our knowledge this is the first case of 
acute transient ischemia in the setting of a decompensated MALS caused by compression of both the 
celiac trunk (CT) and superior mesenteric artery (SMA). There have been a few but chronic cases of 
MALS caused by compression of both the celiac artery and SMA described in the literature. Our objec-
tive was to describe the coordinated interdisciplinary approach between visceral surgery, vascular 
surgery and interventional radiology when confronted with this unusual complication.
Methods: This report describes a 71 year old female patient (BMI: 31.6) who underwent emergency 
surgical treatment for acute perforated diverticulitis (Hinchey IV). A left sided hemicolectomy proce-
dure was undertaken. After ligation of the inferior mesenteric artery signs of intermittent mesenteric 
and gastric ischemia were noticed. The transverse colon was blindly closed, the operation was put on 
hold and a computed tomography angiography (CTA) was immediately performed. The CTA showed 
a stenosis of the celiac trunk (CT) and SMA highly suspicious for extrinsic compression. No evidence 
for relevant arteriosclerosis was noted. Immediate angioplasty with stenting of SMA and CT was 
performed. Blood flow was successfully restored. During the second look operation two days later, 
a surgical division of the median arcuate ligament compressing both SMA and CT was conducted 
and a double-barrel ileostomy was performed. During the third-look operation five days after the initial 
laparotomy distal intestinal continuity was restored by a transversorectostomy.
Results: Visual and Doppler analysis assessment during the third look laparotomy confirmed vital gas-
tric and intestinal loops. 
Conclusion: Intraoperative intestinal ischemia during colorectal surgery due to a Median arcuate liga-
ment Syndrome is a very rare entity and difficult to predict in preoperative routine imaging studies. Im-
mediate direct, targeted and coordinated interdisciplinary action is essential to enable the survival of 
the patient.

 

 
Figure 1: Cinematic reconstruction abdominal CTA demonstrating occlusion of the 
celiac trunk and SMA shortly after their origin with filling defect indicating occluded 
vessels. Patient’s SMA and celiac trunk are labeled. 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Cinematic reconstruction abdominal CTA demonstrating occlusion of the 
celiac trunk and SMA shortly after their origin with filling defect indicating occlu-
ded vessels. Patient’s SMA and celiac trunk are labeled.
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Figure 2: CT transversal reconstruction showing ligamentary stenosis of celiac trunk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: CT transversal reconstruction showing ligamentary stenosis of celiac 
trunk

 
Figure 3: CT transversal reconstruction showing ligamentary stenosis of superior 
mesenteric artery. 
 

Figure 3: CT transversal reconstruction showing ligamentary stenosis of superior 
mesenteric artery.

72.15
Appearance of denervation of the left adductor muscles short-term after totally extraperitoneal lapa-
roscopic inguinal hernioplasty: a rare complication
M. Muradbegovic1, D. Martin1,2, A. Garcia1 (1Morges, 2Lausanne)

Objective: Inguinal hernia repair represent one of the most common surgical operations in the world. 
Tension-free hernioplasty with the prosthetic mesh placed totally extraperitoneal (TEP) using laparos-
copy is an accepted method of hernia repair and the related complications are well known. The case 
of the left adductor muscles paresis produced by the obturator nerve denervation 3 days after TEP 
hernioplasty is reported.
Methods: A 56-year-old man with past history of appendicectomy and right hydrocele cure was ad-

mitted for elective outpatient left inguinal hernia repair using TEP laparoscopic approach. Standard 
surgical laparoscopic dissection was done with reduction of left indirect inguinal hernia. The Parie-
texTM Folding Mesh was used to cover all hernia orifices. We used Bupivacaïne 0.25% to achieve 
local anesthesia of surgical incisions and left ilio-inguinal blocs. Postoperatively the patient filled all 
institutional outpatient criteria and was released from hospital. Two days postoperatively, he developed 
left internal thigh hypoesthesia tested with 15 grams pressure needle and clinically M1-graded paresis 
of adductor muscles.
Results: At 8th postoperative day the abdomino-pelvic CT scan imaging showed diffuse liquid infiltra-
tion along the left lateral space of bladder. Addressed to a neurologist due to the persistence of paresis, 
an electroneuromyogramme (ENMG) showed an important denervation activity in the left adductor 
muscles lodge with weakness and areflexia marked in the long adductor muscle. These findings were 
confirmed by pelvic MRI which demonstrate the acute denervation of external obturator and adduc-
tor muscles without abnormality along the obturator nerve path. The 3-month clinical follow-up is still 
unchanged with persistence of paresis.
Conclusion: A TEP laparoscopic inguinal hernioplasty related complications are well-known. The ap-
pearance of adductor muscles denervation short-term after TEP laparoscopy constitute certainly a 
rare complication but is followed by important handicap for patients and need to be identified. The 
abdomino-pelvic CT scan, the pelvic MRI and the ENMG are useful tools to rapidly identify causes of 
paresis. There is still a lack of good medical and surgical treatments. The frequent clinical follow-up are 
necessary to monitor the recover.

 

72.16
Organ preservation after complete rupture of the pancreas
K. Horisberger, C. Oberkofler, P. Sanchez Velazquez, C. Tschuor, P. Jeanmonod, M. DeOliveira,  
H. Petrowsky, P.-A. Clavien (Zurich)

Objective: Blunt abdominal traumas with pancreatic injuries are rare and most often lead to (partial) 
resection of the organ, particularly when the duct is involved.
Methods: A 16 year-old female (BMI 13.7) presented in the emergency department with abdominal 
pain after an accident on a staircase. She was under hemodynamically stable conditions. Computer 
Tomography (CT) revealed a complete rupture of the pancreas body direct ventral of the spine. A hema-
toma of 5x10x3.6cm had developed at the place of the rupture. It was at least a near-complete rupture 
whereby no clear continuity of parenchyma could be demonstrated.
Results: Due to the hematoma and increasing abdominal pain, surgery was conducted in the other-
wise stable patient. During surgery, there was only little free fluid in the belly but a massive hematoma 
in the Bursa omentalis. After removal of the hematoma, the pancreas presented a complete rupture. 
The two sides of the pancreas were smooth and showed good perfusion. As the left pancreas part 
was of a considerable volume and both parts were well perfused, decision for organ preservation had 
been made. A catheter was inserted in the duct of the distal part of the pancreas. However, the duct of 
the proximal part could not be intubated. A cholecystectomy and Kocher manoeuvre was performed. 
Like for a cholangiography a catheter was inserted in the cystic duct Propofol was administered while 
the hepatic duct was closed as well as outflow to the duodenum manually. After identification of the 
proximal part of the duct, insertion of a cava catheter in the proximal part to the duodenum. The distal 
part of the catheter is inserted to the distal part of the pancreatic duct as internal splinting. Reconnec-
tion of the two pancreatic parts with single sutures. The further hospital stay was uneventful apart from 
a pancreatic fistula. Less than 2 months later the drain could be removed. The patient is without pain 2 
years after the accident. MRI revealed a duct with normal diameter.
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Conclusion: In most cases of pancreatic rupture the distal part is surgically removed. In children, endo-
scopic drainage with insertion of a drain can be aspired. In our patient, the hematoma needed surgical 
removal because of pain and risk of infection. Surgical preservation of a complete pancreatic rupture is 
rarely described but could preserve the compete organ in this young patient.

 
72.17
Rectal gastrointestinal stromal tumour: what do we know in 2017? A systematic review protocol
S. Naiken1, A. Craig2, N. Guedj2, N. Peixoto1, G. Zufferey2 (1Geneva, 2Nyon)

Objective: Gastrointestinal stromal tumour is a pathology that originates from the interstitial cells ofCa-
jal and differentiates from other mesenchymal neoplasm by expression of CD117 oncogene onImmu-
nohistochemistry test. Colon and Rectal GISTs constitutes of approximately 5% of all gastrointesti-nal 
GISTs. The past decade has witnessed a dramatic change in the treatment of rectal cancer.Preop-
erative, perioperative and postoperative, management has changed thanks to new chemotherapy-
regimens and emergence of novel surgical techniques. Our aim is to investigate if same change can 
beimplemented for rectal GISTs management. 
Methods: This protocol is compliant with the Preferred Reporting Items for SystematicReview and 
Meta-Analysis protocols (PRISMA-P) guidelines. If considered appropriate, the software RevMan 5.3 
may be used to combine the results. Homogeneity in data collection will allow the use of fixed-effect 
model. Narrative synthesis of the findings from the included studies will be carried out ifmeta-analyses 
can-not be undertaken. The synthesis will be structured around the molecular pathogenesis of rectal 
GISTs, target population characteristics; risk assessment, type of outcome, prognostic factors,staging 
procedures, treatment and follow up.The use of Cochrane tool for risk of bias (RoB) will be considered. 
The study investigator will verify discrepancies or unusual patterns and will classify the review as low 
risk of bias only if all domains are considered adequate. 
Results: The points of interest aim to 1. Understand the molecular pathogenesis of rectal GISTs by an 
observation analysis and summaries the various theory put forward by the authors of the manuscripts 
that we have selected.2. We shall review the articles determine if the rectal GISTS have KIT or PDGFRA 
mutations and correlates the response to KIT inhibitors. We will further compare those data with the 
non-responders to chemotherapy.3. Evaluate the role of neoadjuvant therapy and down staging of 
rectal GISTs by searching for the tumour size before and after neo-adjuvant therapy or search for a 
tumour regression grade.4. Demonstrate the effect of neoadjuvant therapy on outcome and survival 
of rectal GIST’s patients by selecting all articles with neo-adjuvant treatment and compare the sur-
vival rate inpatients who benefited from neo-adjuvant therapy versus the non-neoadjuvant group.5. 
Evaluate different surgical approaches including sphincter pre-serving surgery in the management of 
rectal GISTs. A few arti-cles detailed the sphincter sparing surgery and we would search individually 
what were the conditions that allowed sphincter preservation surgeries.6. Evaluate the use of Transa-
nal Endoscopic Microsurgery (TEM)or transanal endoscopic operations (TEO) for rectal GIST’s as this 
is a novel technique and be an alternative surgical approach for small and low placed rectal GIST.7. 
Diagnose radiologically rectal GISTs and provide prognostic information. We would evaluate what are 
the radiological investigations and how the interpretation of the radiological images can influence the 
management.8. Identify associated prognostic factors influencing the outcome of curative resection of 
rectal GISTs by assessment of all articles in which patients had a rectal GIST resection and correlate 
with their histopathological characteristics, their pre-operative radiological margins and their anatomic 
location. 9. Summarize clinico pathological features and prognostic factors of rectal GISTs. 
Conclusion: The review on rectal GISTs can improve visibility and draw a consensus on the up to date 
management of this rare challenging pathology and will be a valuable reference for medical profes-
sionals. A peer-reviewed journal will be selected for publication in English language. An abstract will 
be submitted to the European Colorectal Congress in December and at the annual Swiss surgical 
congress.

72.18
When appendicitis is not so obvious: diagnosis and treatment of an unusual abdominal-wall abscess
S. Gussago, P. Gaffuri, D. La Regina, A. Guerra (Bellinzona)

Objective: Acute appendicitis is one of the most common cause of admission at the emergency de-
partment for abdominal pain. The typical signs and symptoms allow to make a strong diagnostic sus-
picion with clinical evaluation only, confirmed in most of the cases with an abdominal echography. In 
elderly the clinical pattern may not be so evident, leading to delayed diagnosis and increasing risk of 
perforation, mortality and morbidity. Other very rare complications exist, even if they appear mostly in 
case reports from developing countries, where the access to healthcare is strongly limited.
Methods: A 68 year old male, with a moderate kidney dysfunction, in therapy with Acenocoumarol 
for an hereditary thrombophilia was admitted for a spontaneous hematoma of the rectus abdominis, 
confirmed by an abdominal sonography. After one month he developed a new swelling in right iliac 
fossa. He was investigated again with an abdominal echography and a CT scan that were interpreted 
as an abscessualization of another spontaneous hematoma without relation with the abdominal cav-
ity. It was started a broad spectrum antibiotic therapy but since there was not a clinical improvement, 
a new CT scan was performed.
Results: The patient was then transferred to our Hospital. In the strong suspect of an intra-abdominal 
source of the infection we performed a colonoscopy, that found a purulent secretion from the appendi-
ceal foramen. The patient underwent a laparoscopic cecal resection and an open wedge resection of 
the abdominal wall interested by the abscess. The defect was closed with a Vicryl mesh and omental 
patch, a V.A.C.® dressing was placed. The post-operative course was complicated by an extended DVT 
of the right leg, treated with unfractionated heparin. The patient was then dismissed in day 15.
Conclusion: In elderly patient acute appendicitis the urgency of the clinical presentation is often 
blurred, with consequent diagnostic delay and increased morbidity and mortality. Even if not frequently, 
an advanced acute appendicitis can present as a parietal abscess or much more rarely through an en-
teric fistulisation. It is necessary to consider in case of appearance of a swelling of the abdominal wall 

without trauma a possible endoperitoneal origin of the problem and proceed to adequate sonographic 
or tomographic imaging, deepening in case of persistence of doubt through a targeted endoscopic 
examination.

72.19
Introduction of laparoscopic distal pancreatectomy at a cantonal hospital
C. Soll, F. Grieder, E. Schadde, S. Breitenstein (Winterthur)

Objective: Despite the well known advantages of minimal invasive surgery, laparascopic distal pan-
createctomy (LPD) is not the standard procedure for left-sided pancreatic tumors due to the challenges 
of the technique and oncolocigal considerations. Here we report our experience with LPD of the last 
three years and a short video presents the technical approach of LPD.
Methods: Patient charts and video documentation of LPD and OPD were reviewed and analyzed with 
respect to patient’s characteristics and outcome.
Results: 32 distal pancreatectomies were performed from 2015 -2017. Of these, 13 were performed 
laparoscopically. In 11/32 patients surgery was performed for pancreatic ductal adenocarcinoma 
(PDAC). Compared to open distal pancreatectomy (OPD), operation time was longer (328 vs 290 
min, p=0.04) but hospital stay was significant shorter (8 vs 12 days, p=0.02). LPD had the same rate 
of pancreatic fistula as OPD (18% vs 19%; ISGPF B and C) and was performed without any major 
complications (Clavien-Dindo ≥ 3A). The video documentation demonstrates LPD with splenectomy 
in 34 y/o man with a mucinous cystic neoplasia. The resection margin of the pancreas was covered 
with a falciform ligament patch.
Conclusion: Although LPD takes longer than OPD, these preliminary data suggest that patients benefit 
from shorter hospital stay and low morbidity.

 
72.20
Combined procedure with intraoperative duodenoscopy to determine the local resectabily of duode-
nal gastrointestinal stromal tumor’s: case report and review of the literature
M. Racine, O. Burckhardt, F. Pugin, A. Meyer, B. Egger (Fribourg)

Objective: Gastrointestinal stromal tumors (GISTs) represent 1 to 3% of all gastrointestinal tract neo-
plasms. The most common localizations are the stomach (60-70%) and the small intestine (20-25%). 
Duodenal GISTs account for 3 to 5% of all GISTs, most commonly arising from the second portion. They 
are often diagnosed incidentally. If symptomatic, gastrointestinal bleeding and abdominal discomfort 
are the most frequently reported symptoms. Endoscopic ultrasound (EUS) with fine needle aspiration 
(FNA) is now the gold standard for diagnosis. The treatment of a primary localized GIST is the complete 
resection with clear margins but without lymphadenectomy because of the rare lymphatic infiltration.
Methods: We are reporting the case of a 42 years old woman who presented with massive gastro-
intestinal bleeding. Emergency esogastroduodenoscopy (EGD) revealed a bleeding from a lesion 
of the second part of the duodenum, which was stopped by clipping. The diagnosis of a GIST was 
made later using EUS with FNA. PET-CT did not show any other lesion and a primary surgical approach 
was planned. The patient underwent laparotomy, prepared to undergo a Whipple procedure (WP). 
However, intraoperative EGD with external manual palpation helped to exactly localize the margins of 
the lesion, especially what concerns its relationship to the ampulla of Vater. This combined procedure 
made us changing our strategy and trying a local resection (LR). Intraoperative fresh frozen histologic 
evaluation confirmed the R0-resection.
Results: There was no intra- or post-operative complication noted. The patient was discharged home 
at post-operative day 7. The 3 and 6-months follow-up CT-controls showed no signs of recurrence.
Conclusion: According to the literature comparing WP and LR for duodenal GISTs, LR should be the 
procedure of choice whenever possible, given the good oncologic outcomes and the lower morbidity. 
The need of WP is associated with tumors of the second part of the duodenum and the proximity to the 
ampulla of Vater. In our case, the tumor was exactly in this region. However, the use of an intraopera-
tive EGD allowed us to determine the exact localization of the papilla and its relationship to the tumor, 
and thus, to perform a LR with R0 margins. Therefore, intraoperative EGD is absolutely mandatory in 
patients with duodenal GISTs of uncertain local resectability.
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78.1
Preoperative clinical score predicting outpatient management after laparoscopic appendectomy
A. Vuagniaux, O. Gié, F. Butti, S. Mantziari, P. M. Marques-Vidal, N. Demartines (Lausanne)

Objective: Outpatient laparoscopic resection for acute appendicitis is feasible in selected patients. The 
aim of the present study was to assess preoperative (clinical and biological) factors associated with 
outpatient appendectomy (OA), defined as hospital discharge within 24 postoperative hours and to 
create a preoperative score predicting OA.
Methods: All consecutive laparoscopic appendectomies performed in our institution between January 
1st 2013 and May 31th 2015 were retrospectively analyzed. Patients <16 years and elective operations 
were excluded. Preoperative factors (demographic, clinical and biological), without imaging, were 
compared between patients with OA and longer stay. Preoperative factors associated with OA were 
identified. Based on the adjusted Odds Ratio (OR) of these significant factors, a scoring system was 
created, whereby a higher score was associated with higher probability for OA.
Results: A total of 578 patients with emergency laparoscopic appendectomy were included. Among 
them, 303 (53%) were discharged within 24h after surgery. On a multivariable level, male gender 
(p=0.01, OR 1.61), ASA class I-II (p=0.037, OR 9.52), absence of generalized guarding (p=0.019, OR 
3.55), preoperative C-reactive protein (CRP) <100mg/dl (p<0.0001, OR 3.09) and white blood cell 
count <20 G/L (p=0.046, OR 2.06) were significantly associated with OA. Based on these parameters, 
the scoring system was created, with a range of values between 0 and 21; a score >= 17 was defined 
as the optimal threshold, with a sensitivity of 95.6% and a negative predictive value of 82.2%.
Conclusion: Male patients with low-risk ASA-class, reassuring clinical exam, low CRP and white blood 
cell values are optimal candidates for OA. Adult patients eligible for OA may be identified with high ac-
curacy based on this new clinical preoperative score without imaging.

 
78.2
Presentations and aetiologies of acute colitis: a prospective cohort study
J. Meyer, V. Delaune, A. Balaphas, R. Gesuele, N. C. Buchs, P. Bichard, P. Morel, J. Schrenzel,  
J. L. Frossard, F. Ris (Geneva)

Objective: The aims of the present study were to determine the aetiologies of acute colitis and to iden-
tify predicting factors for patients requiring endoscopy.
Methods: All patients admitted to the emergency department with symptomatic colitis diagnosed on 
computed tomography were included in the present study. Patients with ascites, history of colorectal 
carcinoma or inflammatory chronic bowel disease (ICBD) were excluded. Stools were analysed using 
routine PCR assay and FilmArray Gastrointestinal PCR Panel Kit (Biomérieux). Faecal calprotectin was 
measured in all patients. Patients with negative routine PCR underwent colonoscopy.
Results: From 11.2016 to 11.2017, 136 patients were eligible. Fifty-nine were excluded, leaving 77 pa-
tients for inclusion. FilmArray was positive in 45 patients (58.4%). Twenty-four of them (53.3%) were 
tested positive for Campylobacter spp, 13 (28.9%) for E. coli pathovars, 9 (20%) for Clostridium diffi-
cile, 4 (8.9%) for Salmonella spp, 3 (6.7%) for Shigella spp, 1 (2.2%) for Plesiomonas shigelloides and 
3 (6.7%) for viruses (Norovirus, Rotavirus and Sapovirus). Thirty-six patients had negative routine PCR 
assay and underwent colonoscopy within 5.4 ±2.3 days. Colonoscopy revealed ulcero-hemorragic 
colitis in 2 patients, Crohn’s disease in 1 and ischemic colitis in 6. Colonoscopy was normal or showed 
eosinophilic infiltration of the bowel wall in 27 patients (75%). Three polyps were removed : 2 tubular 
adenomas and one tubulo-villar adenoma, all with low-grade dysplasia. No adenocarcinoma was 
found. Calprotectin values were significantly higher in patients with ICBD than in patients with infec-
tious, ischemic or undetermined colitis (10’050 ±10’313 mg/g versus 1535 ±3296, 1436 ±1142 and 
259.3 ±1877, respectively, p<0.001). A calprotectin value >10’000 mg/g was identified as a strong 
predictor of ICBD according to logistic regression (OR 67 (95% CI: 4.14-1082.28).
Conclusion: In conclusion, aetiologies of colitis were infectious in 60% of patients, ischaemic in 8% and 
ICBD in 4%. 28% of patients had undetermined colitis and most of them showed eosinophilic infiltration 
of the bowel wall on histology. No patient had cancer. Infectious colitis was mostly caused by Campylo-
bacter spp (53%), E. coli pathovars (20%) and Clostridium difficile (9%). A calprotectin value >10’000 
mg/g was identified as a strong predictor (OR 67) of ICBD.

 
78.3
Urgent large bowel decompression: caecostomy is a valid alternative to loop colostomy
I. Espirito Santo, P. Makovac, M. Giuliani, M. Arigoni (Locarno)

Objective: The construction of a colostomy is a standard procedure for the urgent management of 
distal colonic obstruction. The role of caecostomy as a method for large bowel decompression has 
generated much controversy, often being considered only in severely ill patients. The aim of this study 
was to compare urgent caecostomy (UC) and urgent loop colostomy (ULC), testing the hypothesis of 
the non-inferiority of the UC approach.
Methods: This is a retrospective study that compares the results between UC and ULC as urgent 
large bowel decompression, performed by different surgeons in our institution between 01/2013 and 
07/2017. The choice to perform a UC or a ULC was left to the operator but in most cases extreme cae-
cum dilatation was the given reason to choose a UC. Demographics were similar between both groups 
although the number of patients with an ASA score > 2 was a little higher in the UC group (33.3% vs 
0%, p=0.118). Complication rate, duration of surgery and hospital stay, colostomy construction and 
reversal (when performed), were compared.
Results: A total of 24 patients were included, 15 UC and 9 ULC. The median follow up time was 8.73 

months in the UC group vs 16.30 in the ULC. Duration of surgery was significantly higher in the ULC 
group (100.78 vs 54.93, p=0.030). Hospital stay was similar (20.47 vs 18.44 days). Overall, 40% 
of patients in the UC group presented with complications vs 33.33% of the patients in the ULC group 
(p= 0.547). There was one death in each group. In each group there was one stoma prolapse and 
one stoma site infection. More UC’s were reversed (80.0% vs 33.3%, p=0.032). The reversal surgery 
duration (56.67min vs 78.33 min; p=0.154) was shorter in the UC group, with a similar hospital stay 
(13.5 vs 11.25 days). After stoma reversal there was one surgical-site infection in the UC group and one 
stenosis with fistula formation in the ULC group.
Conclusion: Despite the limitations of our retrospective study with a small number of patients, caecos-
tomy seems to be a safe alternative for urgent decompression colostomy in large bowel obstruction. In 
our study UC was significantly faster than ULC, with similar complication rate and hospital stay. Further 
studies should be carried out to confirm these findings.

 
78.4
Bottom-up robotic right colectomy with suprapubic approach and intracorporeal anastomosis
F. Angehrn, D. C. Steinemann, R. Schneider, M. von Flüe, M. Bolli (Basel)

Objective: Right colectomy is a standard procedure for non-metastatic right-sided colon cancer. Pa-
tients benefit from faster recovery, reduced blood loss and equivalent safety when operated minimal 
invasive. However, the surgical technique is not well standardized. In this video we present a novel 
robotic technique using a suprapubic bottom-up approach.
Methods: Four robotic trocars are placed in suprapubic position. The mobilisation starts at the cecum 
and follows bottom-up to the duodenum. The ileocecal and right colic vessels are centrally clipped 
with a complete mesocolic excision. The mesocolon transversum is divided towards the desired distal 
colonic resection level. The greater omentum is divided leaving the right side with the specimen. Colon 
and ileum are stapled with the robotic stapler device. The reconstruction is achieved with a complete 
intracorporeal side-to-side ileotransversostomy. The procedure ends with removal of the specimen us-
ing a suprapubic Pfannenstiel incision.
Results: The proposed approach allows safe right colectomy with an oncological adequate complete 
mesocolic excision. The exposition of the important landmarks in right colectomy from the suprapu-
bic position is excellent and obviates the need for repositioning of the exposure during the procedure. 
Therefore the longer operation time used in robotic surgery is compensated with this approach.
Conclusion: This technique has convinced us to continue with robotic surgery for right colectomy. The 
results will have to be compared in prospective studies with established techniques.

 
78.5
Improved quality of colon cancer surveillance after implementation of a personalized surveillance 
schedule
J. Rueff1, B. Weixler2,3, C. T. Viehl4, A. Ochsner5, U. Guller6, W. Mingrone1, M. Zuber1 (1Olten, 2Berlin/DE, 
3Basel, 4Biel, 5Schlieren, 6St.Gallen)

Objective: About 30-50% of patients operated for colon cancer will develop disease recurrence. As ear-
ly detection of such recurrence enables curative resection regular surveillance is highly recommended.
We previously reported inadequate quality of surveillance among a Swiss cohort of patients operated 
for colon cancer (Ann Surg Oncol. 2010 Oct;17[10]:2663-9). The insufficient results lead to the intro-
duction of a personalized surveillance schedule at our institution. The presented study reassesses the 
quality of surveillance nine years after introduction of this personalized schedule by quantifying its 
efficacy.
Methods: Patients undergoing curative surgery for colon cancer between January 2009 and Decem-
ber 2014 (prospective data registration) were included in this retrospective single center cohort study 
question. All patients and involved physicians received a surveillance schedule individualized accord-
ing to national surveillance guidelines. Written informed consent was given by all patients. Compliance 
to surveillance was compared with national guidelines. Additionally, surveillance data for our institu-
tion were extracted from the multicenter study for comparison with the present data.
Results: A total of 93 patients were included. Median follow-up was 46.9 months (inter quartile range 
[IQR] 25.3-59.7 months). Twenty patients (21.5%) had disease recurrence. Three-year overall and 
disease-free survival were 89.0% and 79.5%, respectively. Compliance to periodic measurements 
as recommended by national guidelines was for CEA measurements 76.1%, for CT-scan 74.2%, and 
for colonoscopy 71.8%. Forty patients (43%) received adjuvant chemotherapy. No difference in com-
pliance was detected between patients with and without adjuvant chemotherapy (p=0.185). Before 
implementation of the personalized surveillance schedule compliance with CEA measurements, CT-
scan/US, and colonoscopy was 44.4%, 38.4%, and 40% respectively.
Conclusion: Adherence to national surveillance guidelines after curative surgery for colon cancer im-
proved substantially with the introduction of a personalized surveillance schedule at our institution. 
This study shows that the introduction of a simple follow up measurement, integrating patients and all 
physicians involved, as well as raising awareness regarding the effect of potential benefits lead to a 
higher compliance rate in the surveillance procedure, after colon cancer surgery.

78.6
Tailgutzysten – die roboterassistiert laparoskopische Resektion
A. Scheiwiller, M. Gass (Luzern)

Objective: Tailgut-Zysten sind seltene, überwiegend zwischen Rektum und Sakrum gelegene echte 
Hamartome. Es handelt sich dabei um persistierende Anteile des embryonalen Enddarmes. Sie sind 
meist benigne, bergen in sich aber das Risiko des chronischen Infektes, der Blutung und der malignen 
Transformation. Tailgut-Zysten sollten deshalb vollständig chirurgisch entfernt werden. In der Literatur 
finden sich verschiedene Empfehlungen zum optimalen Zugangsweg. Diese reichen von der Laparoto-
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mie bis zum parasakralen Zugang.
Methods: Wir präsentieren ein Video unserer Technik der roboterassistiert laparoskopischen Resek-
tion, die sich in unseren Augen auch für tiefsitzende Läsionen bewährt hat. Die Patienten werden in 
Trendelenburg-Position operiert. Das pelvine Peritoneum wird rechtsseitig eröffnet und die Präparation 
erfolgt in der holy plane unter Schonung der Nerven des Plexus hypogastricus, des Ureters und der Ner-
ven des tiefen pelvinen Plexus. Sie ermöglicht das präzise Abpräparieren der Zysten von der dorsalen 
Rektumwand und wo nötig aus dem Musculus Levator ani. Die Bergung erfolgt in einem Bergebeutel 
meist über den Kamerazugang.
Results: Der postoperative Verlauf gestaltet sich problemlos, die Patienten können nach Stuhlregula-
tion am 3. bis 4. postoperativen Tag nach Hause entlassen werden.
Conclusion: Die roboterassistiert laparoskopische Resektion von Tailgut-Zysten ist in unseren Augen 
die Methode der Wahl, da sie auch bei tiefgelegenen Zysten eine hervorragende Übersicht ermöglicht, 
die Anatomie von der onkologischen Chirurgie her vertraut ist und die Methode überdies alle Vorteile 
der minimalinvasiven Vorgehensweise bietet.

 
78.7
Emergency abdominal surgery in octogenarians: the need for a multidimensional decision making
J. L. Lavanchy, M. Holzgang, T. Haltmeier, D. Candinas, B. Schnüriger (Bern)

Objective: Due to the aging population emergency abdominal surgery (EAS) has become more fre-
quent in elderly patients. However, the benefit of EAS in these patients may be questionable. The aim of 
this study was, therefore, to assess outcomes of octogenarian patients undergoing EAS.
Methods: Single center, retrospective observational study. Patients >=80 years undergoing EAS 
12/2011-12/2016 were included. Survivors and patients with early mortality (death within 7 days after 
surgery) were compared using univariable and multivariable regression analysis.
Results: A total of 140 patients were included. Mean age was 84.9+-3.7 years and mean Charlson-
Comorbidity-Index 2.5+-1.8, respectively. EAS was performed for cholecystitis (27.1%), ileus (22.1%), 
hollow viscus perforation (16.4%), diverticulitis (12.9%), mesenteric ischemia (10.0%), incarcerated 
hernia (9.3%) and appendicitis (2.1%). Mean hospital and ICU length of stay was 11.4+-7.9 and 1.5+-
2.8 days, respectively. Overall and early mortality was 16.4% (n=23) and 10.0% (n=14), respectively. 
The reasons for early mortality were multi-organ-failure (n=7), postoperative withdrawal of care (n=5), 
cardiac arrest (n=1), and respiratory insufficiency (n=1). In univariable analysis early mortality was 
associated with mesenteric ischemia (3.4% vs. 42.9%, p<0.001), ICU stay (41.0% vs. 71.4%, p=0.045) 
and ASA-Scores>3 (32.5% vs. 100%, p<0.001), whereas patients with cholecystitis (32.5% vs. 0%, 
p=0.010) and admission from home (64.1% vs. 28.6%, p=0.017) were more likely to survive. Multivari-
able analysis revealed mesenteric ischemia as an independent predictor for early mortality [OR 27.75 
(CI 95% 2.92-263.47), p=0.004].
Conclusion: In octogenarians undergoing EAS, early mortality was due to withdrawal of care in over 
one third of the cases. To prevent ethically questionable surgical interventions, future studies assessing 
a comprehensive and interdisciplinary approach in this patient population are warranted.

 
78.8
Laparoscopic resection for transverse colon cancer and polyps: our experience
C. Ajani, S. Pozza, R. Balzarotti, R. Rosso, D. Christoforidis (Lugano)

Objective: Laparoscopic oncological resection of the transverse colon is a challenging operation and 
there are little specific data in the literature as outcomes are often presented mixed with right or left 
colon cancer. We aimed at analysing our surgical and oncological outcomes for such patients treated 
within an ERAS protocol.
Methods: We identified all patients undergoing segmental resection of the transverse colon for cancer 
or unresectable polyps in our institution between 09/2011 and 09/2017. We excluded patients un-
dergoing extended right or extended left colectomy, and one patient operated by primary laparotomy. 
Clinical data were collected retrospectively through electronic charts. Summary data are expressed as 
median (range) unless otherwise specified.
Results: There were 21 patients, 11 (52.4%) female, aged 78.5 (45-95). Four (19%) had unresectable 
adenomas, 17 (81%) had carcinoma, 2 of whom were operated with palliative intent. All interventions 
were completed laparoscopically. There were 8 segmental resections of the transverse colon, 12 re-
sections of the splenic flexure and in one patient the transverse colon was resected with both flexures. 
Lymphadenectomy was centred on the middle colic artery in 5 (24%), on both middle colic and left 
ascending in 8 (38%), on the left ascending in 7 (33%) and on the three colic arteries with the preser-
vation of the ileocolic artery in 1 patient. All anastomoses were constructed extra-corporeally, as hand-
sewen end-to-end in 15 (71%) patients, hand-sewen latero-lateral in 1 (5%) and stapled latero-lateral 
in 5 (24%). Surgery lasted 170 (125-330) minutes. Seven (33%) patients suffered post-operative com-
plications (all Dindo I-II), one patient died following anastomotic dehiscence. Postoperative length of 
stay was 7 (3-35) days. All resections were R0. Among the 15 patients operated for carcinoma with 
curative intent, lymphnode yield was 16 (9-23). Two patients underwent adjuvant chemotherapy. After 
a median follow-up of 24 (2-65) months all of those patients were free of disease.
Conclusion: Laparoscopic segmental resection of the transverse colon is feasible with adequate surgi-
cal and oncological results in this small study.
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81.1
Robot-assisted Single-Site compared with laparoscopic single-incision cholecystectomy for benign 
gallbladder disease: results of a single-blinded randomized controlled trial
L. Grochola, C. Soll, A. Zehnder, R. Wyss, P. Herzog, S. Breitenstein (Winterthur)

Objective: Recent advances in robotic technology suggest that da Vinci Single-SiteTM cholecystectomy 
(dVSSC) is safe, feasible and reduces the stress load of the surgeon compared to single-incision lapa-
roscopic cholecystectomy (SILC). However, evidence needed to objectively assess differences based 
on high-quality comparative data is lacking to date. 
Methods: This single centre, single-blinded controlled trial was conducted between July 2015 and July 
2017 and included 60 patients with benign gallbladder disease randomly assigned to dVSSC (n=30) 
or SILC (n=30). The primary endpoint was surgeon’s physical and mental stress load. It was assessed 
using validated Local Experienced Discomfort (LED) and Subjective Mental Effort Questionnaires 
(SMEQ). Secondary endpoints included operating time, conversion rates, additional trocar placement, 
intra-operative blood loss, length of hospital stay, procedure costs, health-related quality of life, cosme-
sis and complications. Patients and ward staff were blinded until the end of the follow-up at 12 months 
postoperatively.
Results: The dVSSC-group showed a significant reduction of mental stress load of the surgeon com-
pared to SILC (SMEQ score: median 25.0 vs. 42.5 points; p=0.002) and a trend toward reduced physi-
cal stress load (LED score: median 8 vs. 12 points; p=0.088). The rate of postoperative complications 
that required a re-intervention (higher or equal to Dindo-Clavien grade IIIa) was similar in both groups 
(SILC n=2 vs dVSSC n=0, p=0.492). The length of stay was longer in the SILC group (3.06 vs 1.9 days, 
p=0.034), but overall hospital costs were higher for dVSSC (9831 vs. 6900 CHF; p=0.001). 
Conclusion: dVSSC provides significant benefits over SILC in terms of surgeon’s stress load, matches 
the standards of the laparoscopic single-incision approach with regard to patients´ outcomes but 
increases overall expenses. Clinicaltrials.gov trial number: NCT02485392.

 
81.2
High-resolution standardization reduces microcomplications and operative time in laparoscopic  
cholecystectomy – a prospective interventional cohort study
M. von Strauss und Torney1, S. Aghlmandi1, J. Zeindler1, D. Senn1, C. Nebiker2,1, C. Kettelhack1,  
R. Rosenthal1, R. Droeser1, S. D. Soysal1, H. Hoffmann1, R. Mechera1 (1Basel, 2Aarau)

Objective: Optimal resource utilization in high cost environments like operating theatres is fundamental 
in today`s cost constrained health care systems. Interruptions of the surgical workflow, i.e. microcom-
plications (MC), lead to prolonged procedure times and higher costs and can be indicative of surgical 
mistakes. Reducing MC can improve operating room efficiency and prevent intraoperative complica-
tions. We therefore aimed to evaluate the impact of a high resolution standardized laparoscopic chol-
ecystectomy protocol (HRSL) on operative time and intraoperative interruptions in a teaching hospital.
Methods: HRSL consisted of a detailed stepwise protocol for the procedure, supported by a teaching 
video, both to be reviewed as mandatory preparation by each team member before surgery. Audio-
video records of laparoscopic cholecystectomies were reviewed regarding type, frequency and dura-
tion of MC before and after implementation of HRSL. 
Results: Thirty-nine (20 pre- and 19 post-implementation HRSL) audio-video records of laparoscopic 
cholecystectomies with a total duration of 51.36h (28.92 pre 22.44 post) were reviewed. The majority 
of operations (86%) were performed by teams who had completed less than 10 procedures together 
previously. Communication-related interruptions and instrument changes accounted for the majority 
of MC. Median frequency and duration of MC was 95 events/h and 15.6 min/h of surgery pre-inter-
vention. With HRSL this was reduced to 76 events/hour and 10.6 min/h of operating. In multivariable 
analysis, HRSL was an independent predictor for shorter delay and lower frequency of MC (percentage 
decrease 26% (95% CI 17-34%), resp. 30% (95% CI 19-40%). Procedure related risk factors for longer 
delay due of MC in multivariable analysis were non-teaching operations and experience of the surgeon. 
Conclusion: HRSL is effective in reducing delays due to MC in a teaching institution with limited team 
experience. These findings should be tested in larger randomized controlled trials.

 
81.3
Comparison of liver resection versus TACE for short- and long-term outcomes in patients with inter-
mediate stage hepatocellular carcinoma: a systematic review and meta-analysis
I. Labgaa, D. Clerc, D. Martin, N. Halkic, N. Demartines, E. Melloul (Lausanne)

Objective: According to Barcelona Clinic Liver Cancer (BCLC) staging system, transarterial chemoem-
bolization (TACE) is recommended in patients with intermediate stage B, while liver resection (LR) is 
restricted to patients with early stage A. This meta-analysis aimed to analyze long-term outcomes of LR 
compared to TACE in patients with intermediate stage HCC.
Methods: A systematic review was conducted according to PRISMA guidelines. Only trials compar-
ing LR with TACE in intermediate stage patients were selected. Primary outcome was overall survival 
(OS) and secondary outcome was treatment-related mortality. Heterogeneity of the included studies 
was assessed and sensitivity analyses were performed. Depending on heterogeneity, fixed-effects or 
random-effects models were used to analyze hazard ratios (HR).
Results: A total of 8 eligible trials were analyzed, including 2723 intermediate stage HCC patients who 
underwent either LR (n=1365) or TACE (n=1358). Comparison between LR and TACE determined a 
pooled HR for 3-years survival of 1.87 (95% CI 1.35-2.61, p<0.001) and a pooled HR for 5-years OS of 
1.76 (95% CI 1.34-2.33, p<0.001). Overall HR for treatment-related mortality was 1.26 (95% CI 0.66-
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2.40, p=0.48).
Conclusion: In patients with preserved liver function, LR offers increased long-term survival compared 
to TACE in patients with intermediate BCLC-B HCC, with comparable treatment-related mortality. These 
results highlight the need to refine the identification of patients with BCLC-B HCC who would benefit 
from LR.

 
81.4
Radioembolization with Y90 as bridge to liver transplantation or resection for intermediate stage 
hepatocellular carcinoma
I. Labgaa1, P. Tabrizian2, J. Titano2, S. Florman2, E. Kim2, M. Schwartz2, E. Melloul1 (1Lausanne, 2New 
York/USA)

Objective: To assess the safety and feasibility of radioembolization with Yttrium-90 (Y90) for the down-
staging/downsizing of hepatocellular carcinoma (HCC), initially unresectable or beyond Milan criteria.
Methods: Patients undergoing exclusively Y90 followed by either orthotopic liver transplantation (OLT) 
or liver resection (LR) for HCC between 2012 and 2016 were included. Primary outcomes were postop-
erative morbidity and mortality. Secondary outcomes were overall survival (OS) and response to Y90. 
Response to Y90 was evaluated by radiology (mRECIST) and histology.
Results: A total of 349 HCC patients were treated with Y90 during the study period. Nine percent 
(n=32) underwent either OLT (n=22) or LR (n=10). Major complications and mortality were reported 
respectively in 5 (16%) and 1 (3%) patients. Median OS was 28 months while survival rates at 1-, 
3- and 5-years reached 97%, 86% and 86%, respectively. Median absolute increase of FLR/TELV was 
8.9 (-2.5–13.6) at 3 months. Median size of nodules decreased from 4.2cm to 1.3cm (p<0.001) after 
Y90, while 50% of patients had no more viable tumor. Based on mRECIST, 18 (56%) patients showed 
complete response. Histologically, complete necrosis was observed on 11 (34%) specimen.
Conclusion: Radioembolization with Y90 allows controlling the tumor in the treated and non-treated 
(naive) liver lobes with sufficient downstaging/downsizing in 9% of patients initially not amenable to 
curative treatment. Y90 radioembolization allows appropriate liver hypertrophy to safely perform LR 
with acceptable long-term survival.

 
81.5
Intraoperative ultrasound based navigation for laparoscopic ablation of liver tumors
I. Paolucci, M. Schwalbe, G. A. Prevost, A. Lachenmayer, D. Candinas, S. Weber, P. Tinguely (Bern)

Objective: We evaluated a navigation technique for laparoscopic ablation of malignant liver lesions 
that relies on intraoperative ultrasound only, thus reduces additional efforts and inaccuracies by not 
incorporating calibration and registration processes compared to other techniques.
Methods: The target tumor was selected on an electromagnetically (EM) tracked ultrasound image 
and the ablation probe placed into the target using an EM tracked trocar. After the placement, a 3D 
ultrasound image was used for validation of the probe position and measurement of the target po-
sitioning error (TPE). Three surgeons performed 10 ablation probe placements using the navigated 
approach and the non-navigated (conventional) approach in a laparoscopic model. We compared the 
number of probe repositionings, TPE, and time for targeting.
Results: Overall, 60 targetings were performed using the navigated and the non-navigated approach 
(n=30 each). In the navigated targetings no probe repositionings were needed, whereas in 17 of the 
30 (59%) non-navigated targetings the probe had to be repositioned to hit the tumor. The median TPE 
was 4.2 mm (IQR 2.9-5.3 mm) versus 6 mm (IQR 4.7-7.5 mm) and the median time for targeting was 
39 seconds (IQR 24-47 seconds) versus 76 seconds (IQR 47-121 seconds) for the navigated and non-
navigated approach respectively (p<0.01 each).
Conclusion: This tumor-targeted navigation approach was shown to be user-friendly and allowed for 
more accurate and efficient targeting of liver tumors in a laparoscopic model. By not requiring a reg-
istration nor a calibration process it might represent a simple and efficient alternative to registration 
based navigation methods.

 
81.6
Perioperative splanchnic vasoregulation with terlipressin in patients undergoing major liver resection: 
a randomized controlled trial
A. Kohler, S. Perrodin, A. De Gottardi, D. Candinas, G. Beldi (Bern)

Objective: Extensive liver resection leads to an increase in hepatic resistance, resulting in elevated por-
tal pressure. This is potentially associated with impaired liver regeneration and postoperative compli-
cations. Terlipressin, a splanchnic vasoconstrictor, decreases portal hypertension and improves renal 
function in patients with hepatorenal syndrome. Our hypothesis was that perioperative administration 
of terlipressin in patients undergoing major liver resection could prevent postoperative complications 
and protect kidney function.
Methods: A randomized double-blind placebo-controlled trial was performed, including patients un-
dergoing elective major liver resection. In the intervention group, terlipressin was administered prior 
to resection and repeated every eight hours for a period of five days. The primary outcome was the 
incidence of a composite endpoint, consisting of the following postoperative complications: liver fail-
ure, ascites, bile leakage, intraabdominal abscess and operative mortality after 30 days. A secondary 
endpoint was postoperative kidney function.
Results: A total of 150 patients were included in the study. Baseline criteria were similar between the 
two groups. There was no difference in the occurrence of the composite endpoint in the intervention 
group compared to the control group (22.6% versus 24.1%, p=1.0, Fisher exact test). In patients with 
preexisting liver disease, kidney function was improved in the postoperative phase if terlipressin was 
administered. In this population, the change in glomerular filtration rate (GFR) was statistically dif-
ferent after terlipressin administration compared to the control group (delta GFR +2.8 vs. -3.93 ml/

min/1.73m2 respectively, p=0.031, student’s t-test).
Conclusion: Administration of the splanchnic vasoconstrictor terlipressin does not prevent liver specific 
complications after major liver resection. However, terlipressin has a protective effect on renal function 
in patients with preexisting liver disease.

 
81.7
Biliary endoscopic investigations and stenting contaminate bile in patients with periampullary tumors
O. Windisch, E. Schiffer, B. Walder, P. Morel, S. Harbarth, L. Bühler (Geneva)

Objective: Patients with periampullary tumorsusually undergo biliary endoscopic investigations and 
plastic stenting (ES) prior to surgery. Recent literature shows a shift of the biliary microbiome in pa-
tients with ES towards more resistant bacteria. This study aimed to evaluate local microbiome and 
changes induced by ES and related antibiotic exposure, and evaluate the choice of perioperative anti-
biotic prophylaxis for surgery.
Methods: A single-center retrospective study included patients operated for periampullary tumors 
between January 2013 and November 2017, who had intraoperative bile samples taken for culture. 
Perioperative antibiotic prophylaxis or therapy as well as complications according to Dindo-Clavien 
Classification were registered.
Results: 37 patients were included in the study, all had pre-operative endoscopy, 26 (70%) had ES, 
preceeded by the administration of ceftriaxone (N=7) or metronidazole (N=5); intraoperative antibiotic 
prophylaxis consisted of cefuroxime (92%) or ceftriaxone (13%) combined with metronidazole. Bacte-
rial contamination of bile samples was significantly higher in the ES group, but remained >50% even 
in the non-stented (NS) group (54 vs 92% in the ESp=0.02). A shift was observed from bile containing 
mainly Escherichia coli, Enterobacter cloacae and non-enterococcal Streptococcus spp towards Ente-
rococcus fecalis (0% in the NS group vs 50% in the ES group; p<0.01), Candida albicans (0% vs 38%, 
p=0.02), and Enterococcus faecium (0% vs 23%; p=0.15). Antibiotic use during ES or surgery did not 
induce significant change on the microbiome. As perioperative antibiotic prophylaxis consisted of ce-
furoxime or ceftriaxone to which Enterococci have intrinsic resistance, post-operative antibiotic modifi-
cations were common. No difference was found regarding Dindo-Clavien complications, postoperative 
stay and antibiotic use, although one patient in the NS group who had E.coli resistant to cefuroxime in 
the bile developed a septic choc and died.
Conclusion: We observed a significant change in microbiome for patients who had pre-operative bil-
iary endoscopic investigations and antibiotic exposure, especially with ES, inducing colonisation by 
enterococci and fungi. These findings suggest that bile samples should be obtained systematically 
and that perioperative antibiotic prophylaxis or therapy should be adapted to target the modified mi-
crobiome.

 
81.8
Stereotactic image-guided microwave ablation of hepatocellular carcinoma
A. Lachenmayer, P. Tinguely, V. Banz, M. Maurer, D. Candinas (Bern)

Objective: Local tumor ablation plays an important role in the treatment of hepatocellular carcinoma 
(HCC) and is often used as bridging or downstaging for patients listed for transplantation. While 
image-guided navigation technology has recently entered the clinical setting, reports of large patient 
series are still rare.
Methods: Retrospective analysis of patients treated with percutaneous stereotactic image-guided mi-
crowave ablation (SIMWA) for HCC at our institution between 01/2015 and 12/2017. Each interven-
tion was performed using CT-guidance with needle trajectory planning by landmark-based registration 
and an aiming device for precise needle placement. Patients were under general anesthesia with jet-
ventilation to optimize registration accuracy.
Results: In total 163 SIMWAs were performed in 92 patients. Mean age at intervention was 66 (50-
84) years, 81 (83.5%) were men and the majority were CHILD A (74.2%). Patients presented on aver-
age with one tumor (1-6), a maximum of four tumors were ablated per session. Forty-three patients 
(44.3%) had one or more previous HCC treatments, 14 (14.4%) were transplanted afterwards. Mean 
tumor size was 16 mm (5-43 mm), mean ablation time per lesion was 5 (1-24) minutes. Within 30 
days, no major or liver-specific complications occurred, six (4.6%) patients had minor (grade 1 and 2) 
complications after a total of 131 interventions. Of the 77 patients with a minimum 6-month follow-up 
after intervention, mean overall survival was 13.9 months after SIMWA and 23.7 months after initial 
diagnosis. Twelve (15.6%) patients died due to disease progression. Local recurrence occurred in 
20/131 (15.2%) lesions, but could successfully be re-ablated in 14 and operated in two cases (12.2%). 
Fifteen (11.5%) of these recurrent patients had simultaneous disease progression. Tumor size ≥ 3 cm 
was significantly correlated to local tumor recurrence (p=0.005). Of the 28 (25.8%) patients with dis-
ease progression and no local recurrence, 19 (17.5%) could be re-ablated successfully.
Conclusion: SIMWA is safe and efficient for the treatment of HCC and might offer a curative treatment 
approach for inoperable and conventionally unablatable lesions by more accurate and precise needle 
positioning in a minimally invasive setting.

81.9
Intraoperative ICG test predicts postoperative complications in patients undergoing a staged hepatic 
resection
K. Horisberger1, F. Rössler1,2, D. Raptis1, C. Tschuor1, P. Sanchez Velazquez1, C. Oberkofler1,  
H. Petrowsky1, P.-A. Clavien1 (1Zurich, 2Baden)

Objective: Sufficient function of the future liver remnant is requisite to avoid post-hepatectomy liver fail-
ure (PHLF). Different diagnostic tools help to estimate the volume (sLFR) and function (99mTc-Iodida 
scan, Indocyanin green test; ICG). However, a tool to evaluate reliably the functional capacity of future 
liver remnant (FLR) is missing.
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Methods: Between September 2015 and May 2017, all consecutive patients undergoing staged he-
patectomies received MRI or CT-scans to assess sFLR; 99mTc-Iodida scan was performed to assess 
the functional capacity. Pre- and intraoperative Indocyaningreen tests (ICGTest) were performed to 
compare the different tests and with the outcome. Postoperative complications were graded and cal-
culated according to Clavien-Dindo and Comprehensive Complication Index (CCI). Postoperative bili-
rubin and INR were correlated to pre- and intraoperative test results and postoperative complications.
Results: 15 patients were included, median age of the cohort was 57. Nine patients hat major com-
plications (≥ grade III); median CCI was 22.6. One patient died postoperatively. Median preoperative 
R15 was 5 [IQR 2.2 – 8.8]. No significant correlation was found between sFLR, 99mTc-Iodida scan 
and R15. Preoperative R15, 99mTc-Iodida scan and sFLR did not correlate to CCI. Intraoperative R15 
was median 11.4 [IQR 5.3 – 17]; it correlated to end-of hospitalization CCI (p=0.05) and to 90 day 
CCI (p=0.0036). ROC curve analysis revealed that a cutoff value of 11.4 for intraoperative R15 was 
able to identify postoperative major complications with a sensitivity of 100% and a specificity of 63%. 
No patient with R15 ≤11 developed major complications, while 4 out of 8 with R15 >11 did (p=0.07). 
Median 90-day CCI in patients with intraoperative R15 >11 was 49 [IQR 24 - 70], while with values ≤11 
CCI was 23 [IQR 15 - 44] (p=0.25). Interestingly, postoperative median bilirubin at day 4 was 9 [IQR 
8 - 14] for R15 ≤11 and 24 [IQR 17 - 27] for R15 >11 (p=0.072). 
Conclusion: Intraoperative ICG testing allows real-time monitoring by clamping of arterial and porto-ve-
nous inflow of the part to be resected. It offers a more sensitive measurement of the functional capacity 
of future remnant liver than preoperative tests. We herewith propose a cutoff of intraoperative ICG that 
will be validated in a larger cohort. It could help to prevent disastrous postoperative consequences.
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82.1
How reasonable are the swiss criteria to predict trauma centre need according to High Specialiced 
Medicine (HSM)?
P. Braken1, F. Amsler2, T. Gross1 (1Aarau, 2Basel)

Objective: Worldwide the most frequently used indicator to determine trauma center need (TCN) is a 
patient Injury Severity Score (ISS) >15, following the American College of Surgeons (ACS) recommen-
dations. In contrast, the Swiss HSM trauma inclusion criteria were defined as an ISS >19 or an Abbrevi-
ated Injury Severity (AIS) of the head >2. We were interested to what extend this Swiss modification 
makes sense in respect of the most important outcome parameter mortality.
Methods: Retrospective analysis of all adult major trauma patients (>16 years; new ISS, NISS >=8), 
treated as emergencies in a Swiss trauma centre from 2010-2016. In a systematic database consecu-
tively collected cases were analysed regarding ISS and AIS head in respect of mortality and risk ad-
justed probability of decease (RISC 2).
Results: Among 2171 patients 40.1% fulfilled ACS- and 52.7% HSM-criteria. Detailed comparative anal-
ysis with regard to observed mortality and RISC 2 in specified subgroups (constituting different possi-
ble combinations of the ISS and the AIS head in the TCN definitions; Tab. A), revealed two main findings: 
(1) In comparison to an AIS head<=2 an AIS head >2 significantly increased mortality and RISC 2 in 
all subgroups of patients with an ISS <19, whereas in more severely injured patients (ISS>19), head 
injury increased the risk for mortality only starting with an AIS >3. (2) Even though mean mortality for 
patients with ISS 16-19 and AIS head<3 (ACS, non-HSM) was found to be lower than in all subgroups 
of HSM-patients, it was two times as high as for patients being neither part of the ACS nor the HSM 
group (ISS<16 & AIS head <3).
Conclusion: Regarding the increased mortality-risk in patients with AIS head >2, the use of this HSM 
criterion appears to be reasonable. In contrast, the exclusion of trauma severity ISS 16-19 from the HSM 
criteria seems to be debatable. Our results should be further tested in larger cohorts.Table A: Mortality and RISC2 grouped with regard to ISS and AIS head  

 
ACS-group N=871 (40.1%)  

 
HSM-  -group N=1144 (52.7%)  

 

ISS<16 & AIS 
head <3 
(N=871) 

ISS<16 & AIS 
head=3 
(N=429) 

ISS 16-19 
& AIS 

head <3 
(N=156) 

ISS 16-19 & 
AIS head=3 

(N=79) 

ISS 16-19 & 
AIS head=4 

(N=117) 

ISS≥20 & 
AIS head <3 

(N=155) 

ISS≥20 & 
AIS head=3 

(N=75) 

ISS≥20 & AIS 
head >3 
(N=289) 

All 
(N=2171) 

Overall 
p 

Mortality (%) 2.2 6.1 4.5 7.6 12.0 11.0 9.3 41.5 9.9 <0.001 

RISC 2 (%) 2.5 6.1 4.3 6.5 14.3 11.1 12.9 35.4 9.5 <0.001 

 
Table A: Mortality and RISC2 grouped with regard to ISS and AIS head

82.2
Polytrauma computed tomography in the emergency treatment of trauma patients – a consecutive 
trauma centre evaluation
C. Magyar, M. Diepers, F. Mäder, R. Glaab, F. Amsler, T. Gross (Aarau)

Objective: The application of head-to-hip computed tomography in the emergency treatment of poten-
tial polytrauma (PTCT) is still under debate. Given the conflicting data in the literature, we analysed our 
own experience for effective benefits and limitations in the use of this diagnostic tool.
Methods: Retrospective analysis of all emergency trauma cases undergoing PTCT in a Swiss centre 
from 2011-2016. Standardised data record; Abbreviated Injury Severity (AIS) and (new) Injury Severity 
Score (NISS and ISS, resp.) were used for comparing the findings of diagnostic tools and the maximum 
information available at the time of discharge (Mean +/- SD; ANOVA).
Results: 1625 consecutive cases (33.2% female; 48+/-21 years) underwent PTCT in the observation 

period, on average 35+/- 41 minutes after arrival of the patient. At hospital discharge, 27% of patients 
revealed to have no injury lesions at all (NISS=0), 20% minor trauma (NISS 1-7), 29% major trauma 
(NISS 8-15) and 23% more severe trauma (ISS>15). In 95% of cases PTCT was preceded by at least 
one of the Advanced Trauma Life Support (ATLS) conventional diagnostic work-up tools (sonography 
of the abdomen, FAST, and /or an X-ray of the thorax or pelvis), with 79% patients (n=1315) undergo-
ing the complete ATLS-work-up. Using PTCT, in 71% at least one trauma lesion (AIS>0) and in 90% 
(n=1460) incidental findings were detected, 20% of the latter needing further evaluation or treatment. 
In comparison to the preceding ATLS-work-up, PTCT detected more trauma sequelae (p<0.001): In 
45% a new diagnosis was identified and in 21% followed by an emergency intervention. Following 
PTCT, mean trauma severity (AIS) increased by 1.1+/-1.3 in comparison to conventional work-up 
(p<0.001). The severity of diagnoses in the definitive PTCT report on average increased by AIS 0.43 
when compared to the initial emergency PTCT report (p<0.001), resulting in 18 cases (1.1%) with a 
change of treatment. In comparison to the complete information at the time of hospital discharge, PTCT 
in 16% missed at least one diagnosis.
Conclusion: In this series of emergency cases, PTCT demonstrated its theoretical usefulness in about 
3/4 of patients. On the other hand, clinical indispensability was given in only about 1/4 of cases, result-
ing in the need for further measures as to avoid the overuse of this radiation tool.

 
82.3
Low rate of complications using cement augmented iliosacral screw fixation in fragility fractures of 
the pelvis
R. Haveman, F. Beeres, R. Babst, B. C. Link (Lucerne)

Objective: Fragility fractures of the pelvis (FFP) are becoming an increasing problem in daily clinical 
practice. Percutaneous iliosacral screw fixation offers a minimal invasive fixation method for the major-
ity of posterior pelvic ring fractures. However, loosening of the screws is frequently observed in osteo-
porotic fractures which may result in inadequate fracture fixation and could lead to revision operations. 
Biomechanical studies have shown that augmentation of screws with bone cement provides better 
hold in osteoporotic bone. Here, we report on our initial experiences with a new cannulated fenestrated 
screw system allowing for in-screw cement augmentation.
Methods: All consecutive patients with fragility fractures of the pelvis (FFP) treated with percutaneous 
iliosacral cannulated fenestrated screws (ISG Schraube, Medid) and cement augmentation (Trauma-
Cem V+, DePuy Snythes) in our department were followed prospectively. Weight bearing as tolerated 
was allowed 24 hours after screw placement to permit full cement hardening. Clinical and radiological 
follow up was standardised. Basic patient characteristics, radiological findings, operative methods, 
mobility status, and pain levels were collected and statistically analysed.
Results: Twenty patients with FFP were treated with a total number of 33 iliosacral screws. The average 
age of the patients was 79 years (range 50-98 years). All screws were placed on the level of the 1st 
sacral body. In average, 1.69ml bone cement was applied per screw. No screw malpositioning was 
observed in the post- or intraoperative CT scans. In one patient, cement leakage to the spinal canal 
was detected although the intraoperative leakage test with contrast fluid was found to be negative. 
A second patient had presacral cement leakage along the drillhole. The respective patients remained 
without any neurological symptoms. All patients reported significant improvement of pain levels post-
operatively. No screw loosening was detected during follow-up.
Conclusion: In-screw cement augmentation of percutaneous iliosacral screws is associated with a 
low complication rate. In patients suffering from FFP it leads to a significant pain reduction. Moreover, 
it seems to allow for early patient mobilisation with weight-bearing as tolerated and without the risk of 
screw loosening.

 
82.4
Treatment and outcome following adult trauma emergencies – when does age really matter?
I. Unterfrauner1, H. Steitz1, F. Amsler2, T. Gross1 (1Aarau, 2Basel)

Objective: It is commonly accepted that outcome following major trauma is markedly reduced in the 
elderly, at the same time management of such cases is experienced to be more complex. The aim of 
this study was to investigate the differences of injury-, treatment- and mortality-related characteristics 
between younger and elderly patients with the objective to improve the outcome of injured.
Methods: Prospective analysis of consecutive emergency room cases (age >=16 years) admitted 
to a Swiss trauma centre from 1.1.2013 - 31.12.2016, including demographic-, injury-, treatment- and 
outcome-related variables (mean +/ SD; chi-square, ANOVA).
Results: Among 1796 trauma emergencies treated in the study period, 27% (n=489) were at least 65 
years old. In comparison to younger trauma patients these elderly on average were more often female 
(p=0.002) and Swiss (p<0.001), suffered low energy trauma (p<0.001), were admitted secondarily 
from a smaller hospital (p<0.001) and presented with a higher injury severity (p<0.001). In the elderly 
cohort treatment times were partly longer (e.g., prehospital p<0.001; until CT p=0.013 or intensive 
care p=0.003), partly shorter (time in the emergency department p=0.02), even though there was 
no difference between age groups in the frequency of examinations undertaken, e.g. a whole body 
CT (p=0.398). Short term outcome was worse in the elderly cohort, both with regard to the Glasgow 
Outcome Scale at the end of hospital stay or hospital mortality (p<0.001 each). If mortality was sepa-
rately analysed for single decennia, a significant increase could be found beginning at the age of 65 
years (p<0.001). In contrast to the group of younger patients for whom actual mortality in our centre 
met expected risk adjusted mortality (RISC II), in the elderly a higher than expected mortality was found 
(23.9% vs. 17.5%, p<0.001).
Conclusion: Our investigation demonstrated a worse outcome for elderly trauma emergencies begin-
ning at an age of 65 and not with 55 as found in other studies. In contrast to other centres our elderly 
trauma victims were more severely injured than younger patients. As mortality in this age group was 
higher than expected and multivariate analysis did not reveal an obvious explanation further analysis 
of single cases is necessary.
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82.5
Implementation of new standard operating procedures: what are the benefits for geriatric trauma pa-
tients with multiple injuries
L. Peterer1,2, K. O. Jensen1, G. Osterhoff1, L. Mica1, H.-P. Simmen1, H.-C. Pape1, K. Sprengel1 (1Zurich, 
2Chur)

Objective: The demographic changes towards ageing of the populations in developed countries im-
poses a challenge to trauma centers, as geriatric trauma patients require specific diagnostic and 
therapeutic procedures. This study investigated whether the integration of new standard operating 
procedures (SOPs) for the resuscitation room (ER) has an impact on the clinical course in geriatric pa-
tients. The new SOPs were designed for severely injured adult trauma patients, based on the Advanced 
Trauma Life Support (ATLS) and imply early whole-body computed tomography, damage control 
surgery, and the use of goal-directed coagulation management. We investigated whether there were 
changes in the in-hospital mortality, infection rate, and rate of palliative care after the implementation 
of new SOPs.
Methods: Single-center cohort study. We included all patients >= 65 years of age with an Injury Sever-
ity Score (ISS) >= 9 who were admitted to our hospital primarily via ER. A historic cohort was com-
pared to a cohort after the implementation of the new SOPs. Person’s chi-square, Fisher’s exact and 
Mann–Whitney U test were used to compare the treatments. Binary logistic regression analysis was 
conducted to measure the strengths of associations and to identify possible risk factors.
Results: We enrolled 311 patients who met the inclusion criteria between 2000–2006 (group PreSOP) 
and 2010–2012 (group SOP). In group SOP, the mortality rate was significant lower (64.1% vs. 44.4%; 
standardized mortality ratio 0.90 vs. 0.70, P = .001) whereas the rate of infections (21.4% vs. 21.9%) 
and palliative care (23.7% vs. 28.3%) was comparable and not significant different with group PreSOP. 
TBIs were the leading cause of death in both time periods (60.2% vs. 72.5%). However, the rate of 
exsanguinating patients decreased from 26.5% to 7.5%. This benefit was seen only for severely injured 
patients (ISS ≥ 16), but not for moderately injured patients (ISS 9–15).
Conclusion: Our findings suggest that the implementation of new SOPs comprising early whole-body 
CT, damage control surgery, and the use of goal-directed coagulation management significantly re-
duced the mortality rate in severely injured geriatric trauma patients, whereas moderately injured pa-
tients seemed not obtain the same benefit and with no influence on the infection rate. Further research 
is needed to improve the outcomes for this fast-growing population.

 
82.6
Wie gut korrelieren Versicherungs-Langzeitparameter mit typischen Charakteristika nach schwer-
erem Trauma? Erste Erfahrungen eines Schweizer Traumazentrums in Zusammenarbeit mit der Suva
K. Kornmann, S. Scholz, S. Morell, F. Amsler, T. Gross (Aarau)

Objective: Für die Schwerverletzten-Versorgung in der Schweiz existieren kaum Angaben bzgl. Lang-
zeit-Outcome betroffener Patienten. In einem Pilotprojekt zusammen mit der Schweizerischen Unfall-
versicherungsanstalt (Suva) galt es entsprechende Zahlen zu gewinnen.
Methods: Retrospektive Analyse aller von 2010-2013 in einem HSM-Traumazentrum der Schweiz not-
fallmässig Behandelten mit einer Mindesttraumaschwere im New Injury Severity Score (NISS)>=8, 
für welche Suva-Langzeit-Daten (jährliche Angaben über 4 Jahre posttraumatisch) zur Verfügung 
standen (Mean±SD; univariate Korrelationsanalyse, Pearson r).
Results: In der Beobachtungsperiode lagen für 355 Verletzte Suva-Angaben vor. Die Patienten 
waren im Mittel 41±15 Jahre alt, in 13.5% der Fälle weiblich und wiesen eine durchschnittliche Trau-
maschwere NISS 19.6+/-10.9 auf. Die am stärksten betroffene Verletzungsregion gemäss Abbrevi-
ated Injury Scale (AIS) war Schädel/Hals (1.7±1.6), gefolgt von Extremitäten/Beckenverletzungen 
(1.3±1.3). Die mittlere Spitalaufenthaltsdauer betrug 11.4±9.4 Tage. Neun (2.5%) Verletzte verstarben 
während der Ersthospitalisation, drei weitere innerhalb des ersten Jahres. 34.4% der Überlebenden 
(n=118) waren gemäss Suva mind. 1 Jahr nach Unfall zumindest zeitweise arbeitsunfähig gewesen, 
davon 24.5% aller Patienten (n=84) vollständig. Die mittlere Arbeitsunfähigkeit sowie die Gesamt-Ver-
sicherungsleistungen der Suva vier Jahre nach dem Unfallereignis korrelierten am besten mit einem 
dem Unfallereignis folgenden Glasgow Coma Score (r=-0.35 bzw. -0.37) sowie der Traumaschwere 
im NISS (r=0.44 bzw. 0.49). Der Integritätsentschädigungssatz korrelierte am höchsten mit dem NISS 
(r=0.39). Bzgl. Heilungskosten insgesamt vier Jahre nach Unfall zeigte sich die beste Korrelation mit 
dem Patientenzustand bei Spital-Entlassung (Glasgow Outcome Scale; r=-0.65), gefolgt von der Trau-
maschwere, z.B. gemäss NISS (r=0.47). Bzgl. Geschlecht oder Unfallmechanismus fanden sich keine 
oder sehr geringe Korrelationen (r<0.2) mit den untersuchten Suva-Langzeitvariablen.
Conclusion: Diese erste systematische Untersuchung von Suva-Langzeit-Angaben für an einem 
Schweizer Traumazentrum versorgte Patienten mit einer Mindestverletzungsschwere NISS>=8 
zeigte teilweise enge statistische Zusammenhänge mit frühposttraumatisch erhobenen Unfall- oder 
Behandlungs-Parametern. Zum weiteren Verständnis möglicher kausaler Zusammenhänge bedarf es 
grösserer Kohortenuntersuchungen.

 
82.7
Psychologiesche Folgen 28 Jahre nach Polytrauma
S. Halvachizadeh, H. Teuber, K. Sprengel, G. Osterhoff, V. Neuhaus, H.-C. Pape, R. Pfeifer (Zürich)

Objective: Die Langzeit Auswirkungen nach einem Polytrauma sind bisher marginal untersucht. Die 
Folgen eines Polytraumas sind von der Verletzungsart, ihrer Schwere, der Therapie aber auch von der 
psychologischen Entwicklung abhängig. Nach einem Polytrauma kann die Lebensqualität verringert 
sein mit sozialen sowie finanzielle Auswirkungen. In dieser Studie wurden die psychischen Folgen von 
Patienten mehr als 28 Jahre nach Polytrauma untersucht.
Methods: Es wurden 637 Patienten in unserer Langzeit Datenbank erfasst, die aufgrund eines Polytrau-
ma zwischen 01. Jannuar 1973 und 31. Dezember 1990 (Level I Traumazentrum) behandelt wurden. 
Im Rahmen dieser Studie wurden sie schriftlich kontaktiert. Der Fragenkatalog bestand aus folgenden 

Fragebögen: (SF-12), Diagnostic and Statistical Manual of Mental Disorders der APA Hospital Anxi-
ety & Depression Scale, klinischen Angststörungs-Skala (CAS) Present State Examination (PSE, Wing, 
Cooper und Sartorius 1974), internes Fragenset zur Evaluation, möglich positiver psychischer Entwick-
lungen Einschluss: Patienten, die den Fragebogen ausgefüllt retournierten Ausschluss: Patienten mit 
mittelschwerem sowie schwerem Schädelhirn-Trauma, sowie Patienten die den Fragebogen nicht 
ausfüllen konnten.
Results: Von 637 Patienten retournierten 337 die Fragebögen. Zehn Patienten (3%) zeigen Symptome 
einer posttraumatischen Belastungsstörung (PTSD), 4.1% zeigen Symptome einer Angststörung und 
beinahe die Hälfte (48.2%) der Patienten zeigen Symptome einer Depression. Es stellte sich raus, dass 
35% Teil eines weiteren Traumas waren. Jedoch zeigten sich auch Entwicklungen, die von Patienten 
als positiv empfunden wurden. Es vertrauen 42% der Patienten ihrem Umfeld mehr, wenn sie auf 
Hilfe angewiesen sein könnten. Knapp ein Drittel der Patienten (31.4%) lernte mit eigenen Schwächen 
besser umzugehen. Mehr als die Hälfte der Patienten (52.7%) entwickelte ein neues Bewusstsein für 
ihre Gesundheit und körperliche Unversehrtheit. Jeder 5. -6. (17.8%) hatte seinen Glauben vertieft oder 
entwickelte ein neues religiöses Vertrauen.
Conclusion: Patienten zeigen nach mehr als 28 Jahren diverse psychologische Folgen: PTSD, Angst-
störungen sowie Depression. Jedoch konnten Patienten auch Entwicklungen zeigen, die als positiv be-
schrieben wurden. Im klinischen Alltag, insbesondere in der Akutversorgung von Schwerverletzten, sol-
lten diese Folgen bewusst wahrgenommen werden und frühzeitig mit Patienten besprochen werden.

 
82.8
Expected versus effective mortality following major trauma - a Swiss trauma centre quality control
M. Mäder, F. Amsler, F. Maeder, N. Renner, T. Gross (Aarau)

Objective: Mortality is one of the main parameters in the quality assessment of the management of 
major trauma. Using the risk adjusted expected mortality measure developed by the German Trauma 
Society (RISC II) as benchmark, we aimed to evaluate the characteristics of patients who die more 
often than expected following major trauma and how survival might be improved.
Methods: From 1.1.2010 - 31.12.2016 all major trauma cases (New Injury Severity Score, NISS >=8) ad-
mitted to the hospital were consecutively included in the study. Using a prospectively defined database, 
the RISC II was calculated for all patients and detailed analysis investigated demographic, injury- or 
treatment-related factors possibly associated with hospital mortality (mean +/ SD; chi-square, ANOVA, 
stepwise linear regression).
Results: Hospital mortality revealed to be 9.9% (n=216) in the study cohort (n=2171). The according 
expected mortality (RISC II) for this group was 9.5% (+/-18.6). Mortality was more than three times 
higher in patients over the age of 65 than in younger ones (17.5% vs. 4.5%; p<0.001). In comparison 
to survivors, non-survivors on average were older (p<0.001), more often Swiss (p=0.006), were less 
often car accident victims (p=0.003) and more severely injured (p<0.001) with more severe head inju-
ries (p<0.001). As to find reasons for the non-survival of patients not expected by the RISC, we further 
analysed data with multivariate analysis. Following correction of the actual mortality in respect to the 
RISC II, six variables were found having a significant association with the non-survival of patients not 
expected to die (3.9% variance) : brain injury (Glasgow Coma Scale; p<0.001), intubation (at the time 
of hospital admittance: p=0.002 or in intensive care: p=0.016), fall from >3m (p=0.023), maximum 
injury severity AIS (Abbreviated Injury Scale) <=3 (p=0.028) and no emergency operation (p=0.003).
Conclusion: Hospital mortality following major trauma in our trauma centre just corresponds to the 
prognosis in the RISC II. As to further improve survival, from a statistical point of view, most of all pa-
tients belonging to subgroups such as brain injured, with the need for intubation or less severe trauma 
should profit from specific quality assurance efforts. Manual elaboration of non- survivors cases de-
spite a RISC II <15% may further indicate resources for improvement.

 
82.9
Der AdHOC – (Age, Head injury, Oxygenation, Circulation) – ein einfaches Bewertungs-Tool zur frühen 
Vorhersage von Komplikationen bei mehrfachverletzten Patienten mit Frakturen
A. Knöpfel1, R. Pfeifer1, H.-C. Pape1, R. Lefering2 (1Zürich, 2Witten/DE)

Objective: Eine schnelle Beurteilung von schwerverletzten Patienten im Schockraum ist essentiell für 
die weitere Planung der Therapie und Vermeidung von Komplikationen. Bisherige Scoringsysteme wur-
den entweder für die präklinische Phase entwickelt, oder waren als Schockraum-Scores sehr komplex 
und wenig praktikabel. Wir entwickelten deshalb einen einfach in der Notaufnahme durchführbaren 
Score, der viele bisher bekannte Prognosefaktoren berücksichtigt.
Methods: Zur Datenerhebung diente das TraumaRegister DGU® (TR-DGU-ID: 2014-036). Einschlusskri-
terien: ISS ≥9, Alter ≥16 und dokumentierte Verletzungen von Becken, Femur oder Tibia. Die Daten 
dieser Fälle wurden im Zeitraum vom 01.01.2012 bis 31.12.2015 dokumentiert. Als primärer Endpunkt 
diente die Mortalität und als sekundäre Endpunkte Multiorganversagen (MOF), ICU Tage und Hospi-
talisationstage (LOS). 4 grundlegende Systeme, welche als Prognosefaktoren bekannt sind, wurden 
verwendet und diesen Parameter zugeordnet, welche ebenfalls bekannt für ihren Einfluss auf das Out-
come sind. Statistik: Für jeden einzelnen dieser Parameter wurden anschliessend Cutoff-Werte gesucht 
mit denen eine Mortalität von mindestens 20% einhergeht. Erreicht einer dieser Parameter den Cutoff 
so gilt das komplette System, dem der Parameter zugeordnet ist, als positiv und ergibt einen Punkt.
Results: In die Studie wurden 14047 Patienten eingeschlossen. Patientendemographie (Mittelwerte): 
Alter 49.4 Jahre, männlich 66.5%, stumpfes Trauma 97.5%, ISS 23.8, NISS 27.6, ICU Tage 9.8, LOS 
24.5, Mortalität 11.9%, MOF 26.0%. Die 4 Systeme, die ihnen zugeordneten Parameter und die Mortal-
itäten sind in Tabelle 1 aufgelistet. Grafik 1 zeigt die Korrelation zwischen der Anzahl positiver Systeme 
und der Mortalität sowie MOF.
Conclusion: Zusammenfassend scheint der Score eine gute Vorhersage für die Mortalität und auch 
MOF zu erlauben. In seiner Anwendung ist er einfach und die verwendeten Parameter sind sowohl im 
klinischen Alltag als auch in der Literatur gängig gebraucht. Dennoch benötigt dieses Tool sicherlich 
noch eine Machbarkeitsstudie mit einer anderen Population.
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Tabelle 1 

System Parameter Mortalität (%) 
Alter 21,8 

>65 21,8 
Kopfverletzung (Head Injury) 27,7 

GCS <12 33,5 
ECS (Eppendorf-Cologne Scale) 2 + 3 43,2 
Pupillenweite irregulär 40,8 
Lichtreaktion der Pupillen irregulär 35,6 
AIS Kopf ≥4 22,4 

Oxygenierung 25,6 
Laktat >4 33.4 
Hämatothorax 28,4 
Basendefizit ≤ -6 34.6 
Horowitz-Quotient (paO2/FiO2) ≤ 200 28,5 

Kreislauf (Circulation) 26,5 
Mechanische Reanimation 82.4 
Schock (sysBD <=90mmHg) 33.7 
Bluttransfusion 27,9 
INR >1.4 26,6 
Hb < 7g/l 48.8 

Grafik 1 

0%

10%

20%

30%

40%

50%

60%

70%

80%

0 1 2 3 4

MOF

Mortalität 

Tabelle 1

Tabelle 1 

System Parameter Mortalität (%) 
Alter 21,8 

>65 21,8 
Kopfverletzung (Head Injury) 27,7 

GCS <12 33,5 
ECS (Eppendorf-Cologne Scale) 2 + 3 43,2 
Pupillenweite irregulär 40,8 
Lichtreaktion der Pupillen irregulär 35,6 
AIS Kopf ≥4 22,4 

Oxygenierung 25,6 
Laktat >4 33.4 
Hämatothorax 28,4 
Basendefizit ≤ -6 34.6 
Horowitz-Quotient (paO2/FiO2) ≤ 200 28,5 

Kreislauf (Circulation) 26,5 
Mechanische Reanimation 82.4 
Schock (sysBD <=90mmHg) 33.7 
Bluttransfusion 27,9 
INR >1.4 26,6 
Hb < 7g/l 48.8 

Grafik 1 

0%

10%

20%

30%

40%

50%

60%

70%

80%

0 1 2 3 4

MOF

Mortalität 

Grafik 1

82.10
Gibt es einfache Prädiktoren für das Vorliegen einer gleichzeitigen Hohlorganperforation bei abdomi-
nalen Parenchymorganläsionen?
C. E. M. Pothmann, K. Sprengel, K. O. Jensen, H.-P. Simmen, H.-C. Pape, V. Neuhaus (Zürich)

Objective: Patienten mit einer Hypotension oder Peritonitis nach stumpfem Abdominaltrauma müs-
sen einer Laparotomie zugeführt werden. Liegt hingegen eine isolierte Parenchymverletzung der 
Leber, Milz oder Nieren vor, werden vermehrt interventionelle oder konservative Ansätze durchgeführt. 
Gefürchtet ist hierbei jedoch das Verpassen von Hohlorganverletzungen, welche operativ angegangen 
werden müssten. Ziel dieser Studie war signifikante Prädiktoren für das gleichzeitige Vorliegen einer 
Hohlorganverletzung bei Parenchymrupturen zu ermitteln.
Methods: Retrospektiv wurden die Daten von über 20’000 stationären Patienten eines Level-One-
Traumazentrums während des Zeitraums von 2008 bis 2016 analysiert. Es wurden lediglich hämo-
dynamisch stabile Patienten mit einer Milz-, Leber- oder Nierenverletzung (gradunabhängig) nach 
stumpfen Trauma eingeschlossen. Signifikante Risikofaktoren für das Vorliegen einer gleichzeitigen 
Hohlorganverletzung wurden in bi- sowie multivariaten Analysen ermittelt.
Results: Es wiesen 341 Patienten mit einem Durchschnittsalter von 42 +/- 20 Jahren eine Milz- (n=148, 
43%), Leber- (n=168, 49%) oder Nierenruptur (n=79, 23%) auf. Der Gesamt-ISS betrug 30 +/- 16. 
Hohlorganverletzungen lagen in 52 Patienten (15%) vor (Magen n=5, Dünndarm n= 29, Kolon n=22, 
Rektum n=4). Als Begleitverletzungen wurden Verletzungen am Thorax (76%), an den Extremitäten 
(70%), am Kopf (70%), an der Wirbelsäule (43%) und am Becken (30%) diagnostiziert. 
In multivariaten Analysen zeigten sich weder das Alter, Geschlecht, die Herzfrequenz bei Eintritt, der 
GCS, der base excess Wert, die Gerinnungsparameter, der Hämoglobinwert, noch die einzelnen Verlet-
zungsregionen als prädiktive Faktoren für das Vorliegen einer Hohlorganläsion.
Conclusion: Initiale klinische Parameter sind nicht hilfreich in der Prognostizierung einer Hohlorganlä-
sion. Das CT ist die aktuell bestmögliche Bildgebung, kann aber falsch negative Ergebnisse liefern, 
insbesondere wenn die Untersuchung bereits innerhalb der ersten 60 min nach dem Unfall erfolgt. Es 
bedarf repetitiver klinischer Kontrollen. Im Zweifelsfall muss eine diagnostische Laparoskopie, gege-
benenfalls eine Laparotomie, erfolgen.

Visceral Surgery – Hepatobiliary II 103
103.1
Fluid overload increases complications following duodenopancreatectomy within an enhanced re-
covery program: a cohort study
J. Gilgien, D. Roulin, M. Hübner, N. Halkic, N. Demartines (Lausanne)

Objective: Enhanced recovery after surgery (ERAS) programs for major abdominal surgery, including 
duodenopancreatectomy, have been established with successful results. Goal-directed fluid therapy 
and fluid balance is one of the cornerstone in ERAS. The aim of the present study was to evaluate the 
potential influence of perioperative fluid administration on postoperative complications.
Methods: Retrospective analysis based on a prospective database, including all consecutive patients 
undergoing elective duodenopancreatectomy within an ERAS program in a tertiary referral center. 
Perioperative fluid volumes as well as postoperative morbidity and mortality were determined. The 
threshold of 3500ml of fluid was used as cutoff according to the ERAS guidelines. The comprehensive 
complication index (CCI) was used to assess overall morbidity.
Results: Between October 2012 and June 2017, 178 consecutive patients with a mean age of 65 years 
underwent duodenopancreatectomy within an ERAS program. Fourteen patients refused the use of 
their data. The median length of stay was 17 days (interquartile range (IQR) 12-26). The median in-
travenous volume of fluid within the first 24 hours was 5005 ml (IQR3963-6124). The overall 30-days 
complication rate was 87.2% (143 patients) and the overall 30-days mortality rate was 1.8% (3 pa-
tients). The median comprehensive complication index (CCI) was 29.6 (20.9-46.1). Patients with < 
3500ml intravenous fluid administration within the first 24 hours (n=21) had a median CCI of 20.9 
(0-34.2) compared to a median CCI of 29.6 (20.9-46.5) for those with more than 3500ml (n=143) (p-
value 0.043). The Spearman correlation between intravenous fluid administration and postoperative 
CCI was statistically significant (rho = 0.162, p = 0.038).
Conclusion: Increasing intravenous fluid administration within the first 24 hours of duodenopancrea-
tectomy in an ERAS program seems to be associated with increased morbidity.

 
103.2
Delay of upfront pancreatoduodenectomy in patients with ductal adenocarcinoma decreases overall 
survival in case of complete resection
G.-R. Joliat, I. Labgaa, J. Gilgien, N. Halkic, N. Demartines (Lausanne)

Objective: Some studies suggested the importance of not delaying pancreatoduodenectomy when 
complete surgical resection of ductal adenocarcinoma (PDAC) can be achieved. The exact timing be-
tween diagnosis and surgery remains nevertheless unknown. The goal of the present study was to 
assess if a long time interval between diagnosis of PDAC and surgery (TI) had worse overall survival 
(OS) compared to an early operation after diagnosis.
Methods: All consecutive patients who underwent pancreatoduodenectomy for PDAC in our institution 
were retrospectively collected (2000-2015). Date of diagnosis was defined as the date of the CT-scan 
where a suspicious lesion of the pancreas head was observed. Survival analyses were performed 
using Kaplan-Meier method and Cox proportional hazards model was used to find predictive factors 
for OS.
Results: From 2000 to 2015, 192 consecutive patients underwent upfront pancreatoduodenectomy 
for PDAC without neoadjuvant treatment. Overall complication rate was 124/192 (65%) and median 
comprehensive complication index was 20.9 (IQR 0-33.5). Mortality rate was 10/192 (5%). Nine pa-
tients were lost to follow-up (5%). Median TI was 27 days (17-40) and the best dichotomic threshold 
(TI corresponding to the maximum value of Youden’s index of the ROC curve for 24-month OS) was 
30 days, which was subsequently used as cutoff. In the entire cohort (n=183), median OS was similar 
between the group with TI<=30 days and the group with TI>30 days (28 vs. 24 months, p=0.184). 
Recurrence rates were also similar between both groups (56% both, p=0.991). In patients with R0 
resection (n=103), patients with TI<=30 days had better median OS compared to the group with TI>30 
days (37 vs. 17 months, p=0.04). Recurrence rate was 31/66=47% for the TI<=30 days group and 
22/37=60% for the TI>30 days group (p=0.224). On multivariate Cox regressions of preoperative fac-
tors predictive of OS, TI>30 days was the only factor significantly associated with shorter OS (HR 1.8, 
p=0.033) in the R0 subgroup.
Conclusion: In this cohort, delaying surgery more than 30 days after initial diagnostic CT-scan was 
associated with poorer OS when complete resection (R0) was achieved. When upfront resection is 
decided, pancreatoduodenectomy should be performed within 30 days after initial CT-scan.

 
103.3
Impact of histological tumor positive resection after pancreatoduodenectomy in patients with ductal 
adenocarcinoma and lymph node invasion
G.-R. Joliat, P. Allemann, I. Labgaa, N. Halkic, N. Demartines, M. Schäfer (Lausanne)

Objective: In patients with pancreatic ductal adenocarcinoma (PDAC), complete tumor resection (R0) 
has been proven to improve overall survival (OS). It is nevertheless unclear if, in patients with lymph 
node invasion, R0 resection necessitating sometimes vascular or extended resection, leads to better 
oncologic outcomes compared to histological tumor positive (R1) resection. The present study aimed 
to compare OS after R0 and R1 resections among patients with PDAC and lymph node invasion who 
underwent pancreatoduodenectomy.
Methods: A retrospective study of our prospectively-maintained pancreatectomy database was per-
formed. All consecutive patients with PDAC of the pancreatic head who underwent pancreatoduo-
denectomy from 2000 to 2015 were analyzed. Only patients without neoadjuvant treatment were 
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included. R0 resection was defined as the absence of microscopic cancer cells at resection margin (1 
mm clearance requirement). OS was calculated using Kaplan-Meier method.
Results: A total of 192 consecutive patients underwent upfront pancreatoduodenectomy during the 
study period. On histopathology, 165 patients had lymph node invasion (86%), while 27 had no lymph 
node invasion (14%). Among patients with lymph node invasion, 92 had R0 resection (56%), 61 R1 
resection (37%), and 12 R2 resection (7%). The 12 R2 resections were excluded (median OS 14 
months). Preoperative characteristics and demographics of the R0 and R1 groups were similar. Over-
all complication rates (Clavien II-V) were also similar in both groups (53/92=58% vs. 41/61=67%, 
p=0.232). Median OS was 24 months for the R0 and R1 groups (p=0.725). Recurrence rate was 59% 
for the R0 group and 64% for the R1 group (p=0.533). Multivariate Cox proportional hazards model 
did not identify the R status or any other item as predictive factor for OS in patients with lymph node 
invasion.
Conclusion: In PDAC patients who underwent upfront pancreatoduodenectomy without neoadjuvant 
treatment, the R status did not influence the survival in case of lymph node invasion.

 
103.4
Bazedoxifene as a novel strategy for treatment of pancreatic adenocarcinoma through the inhibition 
of IL6/GP130 signaling
C. Burkhardt1, L. Bühler1, P. Morel1, M. Forni2 (1Geneva, 2Carouge)

Objective: Experimental studies have shown that the IL6/GP130/STAT3 pathway is involved in pan-
creatic cancer tumorigenesis and progression as well as in the development of various other tumors. 
Bazedoxifene, a selective estrogene receptor modulator clinically available for the treatment of os-
teoporosis, has been shown to be an effective GP130/STAT3 signaling inhibitor by in vitro and small 
animal studies. Our aim was to investigate the effect of bazedoxifene on tumor progression in patients 
with advanced pancreatic and gastric tumors.
Methods: We analyzed the data of 7 patients (5 patients suffering from pancreatic and 2 from gastric 
adenocarcinoma), with locally advanced and/or metastatic disease, median age 73 years old (range 
48 – 86 years). Bazedoxifene was given orally at a dose of 40 mg per day for a median duration of 5 
months (range 2 – 11 months). Two patients received bazedoxifene as monotherapy, 5 patients were 
under concomitant chemotherapy (Gemcitabine and Nab-Paclitaxel weekly).
Results: Results showed tumor marker reduction in 6 patients, stable disease on CT in 2 patients and 
metabolic regression on PET-CT in 2 patients (including 1, 0, 1 patients with monotherapy, respec-
tively). One patient showed complete remission after radiotherapy and 11 months of bazedoxifene 
monotherapy. Weight was gained in 3 patients over 6 months follow-up. Two patients developed deep 
vein thrombosis on the legs and one pulmonary embolism responding well to anticoagulants. One 
patient presented repeated vomiting and gastroparesis, motivating temporary discontinuation of baze-
doxifene, otherwise the treatment was well tolerated (even under radiotherapy), easily available and 
at low cost.
Conclusion: Our preliminary data indicate that bazedoxifene is a potential new therapeutic option for 
pancreatic and gastric cancer therapy, through inhibition of GP130 signaling. It is already clinically 
available, is safe to use and at low cost. It might be administrated at an early stage with current strate-
gies and based on these preliminary results, we will initiate a prospective clinical study.

 
103.5
Feasibility of enhanced recovery proctocol for duodenopancreatectomy: a multicentric cohort study
D. Roulin1, E. Melloul1, M. Hübner1, M. Bockhorn2, J. Izbicki2, D. Ianniti3, M. Adham4, N. Demartines1 
(1Lausanne, 2Hamburg/DE, 3Charlotte/USA, 4Lyon/FR)

Objective: Specific enhanced recovery after surgery (ERAS) guidelines for duodenopancreatectomy 
(Whipple) were published, mostly by extrapolating data from colorectal surgery. This study aimed to 
assess the feasibility of an ERAS protocol by determining the compliance after Whipple procedure ac-
cording to the validated ERAS Society guidelines.
Methods: Retrospective analysis based on a prospective database, including all consecutive patients 
undergoing elective duodenopancreatectomy within an ERAS program in four tertiary referral centers 
(Switzerland, United States, France, and Germany). Postoperative outcome (length of stay, postopera-
tive complication according to Clavien classification) and compliance to the ERAS protocol (defined 
as the number of fulfilled element divided by the total number of recommended ERAS items) were 
analyzed.
Results: Between October 2012 and June 2017, 404 consecutive patients with a mean age of 65 years 
(standard deviation +/- 12) underwent duodenopancreatectomy. Median length of stay was 14 days 
(interquartile range 9-22). There were 46 readmissions (11.8%). The 30 days overall complication rate 
was 83.3% (n=325) with 46.2% (n=180) minor (Clavien grade I-II) and 37.2% major (Clavien grade 
III-IV) complications. The 30 days mortality was 3.1% (n=12). The pancreatic fistula rate was 30.5% 
(n=119) and the delayed gastric emptying rate was 33.3% (n=130). Mean overall compliance was 
63.6% (Standard deviation (SD) +/- 9.5), with pre-, intra- and post-operative compliance of 92.9% (SD 
+/- 10.1), 80.8% (SD +/- 18.9), and 40.7% (SD +/- 15.3) respectively.
Conclusion: Enhanced recovery after surgery protocol according to published ERAS guidelines can 
safely be performed with favorable outcome. A high compliance to the protocol was observed in the 
preoperative and intraoperative period.

 
103.6
The laparoscopic whipple procedure (a video)
F. Abbassi1, P. Villiger2 (1Geneva, 2Chur)

Objective: Laparoscopic whipple procedure (LWP) was first described in 1994 but is still not widely 
adopted. This slow adaption is likely related to two major aspects; the close relation of the pancre-

atic head to central mesenteric vessels and the challenging reconstruction. This video shows a LWP, 
pointing out technical aspects of a laparoscopic superior mesenteric artery (SMA) first approach for 
dissection and of a laparoscopic adapted Blumgart anastomosis for pancreaticojejunostomy (PJ).
Methods: A 54-year-old male presented with jaundice. Diagnosis of a major duodenal papilla tumor is 
confirmed by imagery and endosonography and indication for a LWP is given. The patient is placed in 
French-position. Three 12-mm and three 5-mm ports are used for instrumental access. The operation 
begins by opening the omental bursa, localizing the superior mesenteric vein (SMV) and dissecting the 
hepatoduodenal ligament. After a Kocher maneuver the SMA can be identified by its origin. A dissection 
of the SMA in a distal direction allows exclusion of arterial invasion. Proximal jejunum is divided and 
passed to the right side. From caudal, the head of the pancreas can now be liberated from the SMV and 
the portal vein, before pancreatic transection is performed. At last, division of common bile duct, gas-
troduodenal artery and stomach allows extraction of the specimen. For reconstruction a jejunal loop is 
ascended. The laparoscopic adapted Blumgart anastomosis for PJ is performed with monofilament, 
absorbable suture material. Two transpancreatic stitches on each side of the pancreatic duct enclose 
the pancreatic stump by the jejunum. The duct-to-mucosa anastomosis is done with interrupted stitch-
es. The hepaticojejunostomy is created 10 cm next to the PJ by a running suture. An enteroenterostomy 
and a gastroenterostomy Roux-en Y complete the reconstruction.
Results: The operation time was 400 minutes with a total blood loss of 300 ml and no intraoperative 
complication. Recovery was uneventful and the patient was discharged after 10 days.
Conclusion: In conclusion, pure LWP is feasible and safe. The laparoscopic view from the right poste-
rior side of the pancreatic head is unique and provides a SMA first approach. The laparoscopic adapted 
Blumgart anastomosis for PJ simplifies and facilitates the LWP. In general, LWP may be an alternative 
to open surgery in highly selected cases.

 
103.7
Transpapillary endopancreatic surgery: decompression of duct system and comparison of greenlight 
laser with monopolar electrocautery
P. C. Müller1, D. C. Steinemann1, L. Chinczewski1, G. Hatiboglu1, F. Nickel1, K. Zgraggen2, B. P. Müller-
Stich1 (1Heidelberg/DE, 2Bern)

Objective: Endopancreatic surgery (EPS) is an experimental minimally invasive technique for resec-
tion of pancreatic tissue from inside the pancreatic duct, accessed via the duodenum and papilla. It 
is proposed as an alternative to duodenum-preserving pancreatic head resection in benign diseases 
such as chronic pancreatitis (CP). This study evaluated the use of EPS for resection of pancreatic duct 
stenoses. Moreover, greenlight laser (GLL) and monopolar electrocautery (MC) were compared as 
resection tools for EPS.
Methods: The suitability of EPS for resection of stenoses was evaluated in ex-vivo bovine pancreas 
(n=8). Artificially created stenoses in the pancreatic head were accessed via the duodenal papilla and 
resected from inside the organ with MC through a rigid endoscope. Furthermore, standardized pan-
creatic resections were performed in an in-vivo porcine model using either GLL (n=18) or MC (n=18) 
to compare blood loss, operating time, and complications. Thermal damage to the surrounding tissue 
was assessed using a standardized histological classification.
Results: Stenosis resection by EPS was feasible in 8/8 bovine pancreases, with a procedure time of 
17 (12-24) min. No perforation of the organ occurred. Resection by GLL was associated with reduced 
blood loss [median 1.7 (interquartile range 0.6-2.6) ml vs. 5.1 (3.8-13.2) ml; p<0.01] and shorter op-
erating time [109 (81-127) s vs. 390 (337-555) s; p<0.01] compared with MC. The zone of thermal 
tissue damage was more extensive when using GLL than with MC [4.12 (3.48-4.89) mm vs. 1.33 
(1.09-1.48) mm; p<0.01].
Conclusion: Transduodenal-transpapillary EPS can be used to resect stenoses and decompress the 
pancreatic duct system. Both GLL and MC are feasible resection methods for EPS. However, GLL 
showed better hemostatic characteristics than MC in an in-vivo porcine model. Safety measures such 
as temperature control and image-guided navigation should be employed to monitor the resection 
and tissue heating.

 
103.8
Misidentification of arterial anatomy in 38 major laparoscopic HPB procedures
E. Schadde, C. Soll, F. Grieder, S. Breitenstein (Winterthur)

Objective: The perspective offered by laparoscopy hepatobiliary-pancreatic (HPB) resections differs 
from open surgery. Misidentifications of major anatomic structures occur during the learning curve. 
The aim of this video is to analyze three occurences of arterial misidentifications in 38 major laparo-
scopic HPB resections performed since 2015.
Methods: Footage of 19 laparoscopic major hepatectomies, 13 laparoscopic distal pancreatectomies 
and 6 laparoscopic pancreatico-duodenectomies (Whipple-Kausch) were reviewed and occurrences 
of arterial misidentifications leading to arterial injury were selected. The respective sequences were 
analyzed, still frames were inserted to identify the key steps were the misidentification occurred. Con-
versions to open procedures and repairs are reported. Outcomes are presented.
Results: Misidentification of the common hepatic artery as a left hepatic artery is demonstrated during 
a laparoscopic left hemihepatectomy. The dissection of the left hepatic artery from the lesser sac and 
dissection too far away from the umbilical fissure lead to the transsection of the main hepatic artery. 
Conversion to open was performed and open reconstruction performed without any clinical sequelae 
for the patient. Misidentification of a splenic artery as a nonvascular structure occurred during a distal 
pancreatectomy and lead to an injury of the splenic artery which was repaired laparoscopically with 
6-0 prolene sutures with subsequent thrombosis and prolonged morbidity (grade IIIA complication). 
Misidentification of the middle colic as pancreaticoduodenal branch occurred during a laparoscopic 
pancreaticoduodenectomy. The injury was recognized only towards the end of the laparoscopic pro-
cedure and lead to a conversion to open and an extended right colectomy and ileocolic anatostosis in 
conjunction with the pancreaticoduodenectomy. The patient experienced a grade B pancreatic fistula 
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(grade IIIB complication).
Conclusion: Misidentifications of arterial anatomy may occur in major laparoscopic HPB Surgery due 
to unfamiliar new perspectives of the laparoscopic approach. Arterial injuries are associated with sig-
nificant consequences and complications. Video analysis of difficulties during the resection phase in 
major HPB surgery is a good tool to improve the performance in these complex procedures.

 
103.9
Percutaneous stereotactic image-guided microwave ablation for non-colorectal liver metastases
S. Perrodin, A. Lachenmayer, P. Tinguely, G. Beldi, D. Candinas, V. Banz (Bern)

Objective: Percutaneous stereotactic image-guided microwave ablation (SIMWA) has proven benefi-
cial in the treatment of hepatocellular carcinoma (HCC) and, within clinical trials, colorectal liver metas-
tases (CRLM). Minimally invasive, safe and efficient, this treatment becomes an interesting option for 
other primary or secondary liver malignancies. The aim of this study was to evaluate short-term clinical 
outcome of patients undergoing PIMA in the last two years for non-CRLM, non-HCC lesions.
Methods: Retrospective study including all patients undergoing PIMA for non-CRLM, non-HCC lesions 
in our institution between January 2015 and April 2017. All patients were recommended for SIMWA ac-
cording to a multidisciplinary tumorboard decision. Patients with images indicative for or biopsy-prov-
en HCC, CRLM or benign lesions were excluded. Follow-up in our outpatients department consisted of 
3-monthly clinical and radiological (CT scan or MRI) check-ups. Additional oncological follow-up was 
carried out as required. End-points included local recurrence rate, progression of disease in the liver 
and post-interventional complications.
Results: 19 patients were included, eight were women (42.1%) and the median age was 61 years 
(range 7-79). Twenty-three interventions were performed in the given time period. Thirty-eight lesions 
were treated including fifteen neuroendocrine tumor (NET), nine breast cancer, six sarcoma, two non-
small cell lung cancer, three duodenal adenocarcinoma, one papillary carcinoma, one prostate carci-
noma, and one renal cell carcinoma metastasis. Local recurrence rate at the site of ablation was 13.1% 
(5/38), and occurred after 3 to 5 months (mean 3.5). Median follow-up was 14 months. Disease 
progression in the liver was found in 52.6% of patients (10/19). We observed four (17.4% (4/23)) 
complications, three Clavien-Dindo grade I and one grade IIIa. For the NET sub-group, 15 lesions were 
treated, with one local recurrence and no complications.
Conclusion: SIMWA seems to be a technically feasible and very safe local and minimal-invasive treat-
ment of non-HCC and non-CRLM lesions in selected patients. Particularly in the setting of neuroendo-
crine tumour metastases, repeated SIMWA may play an important role in long-term, minimally invasive 
local tumour control. The long-term oncological benefits and the effect on overall survival still need to 
be evaluated in a larger patient cohort.

Posters P
P1
Research and informed consent in geriatric trauma patients – trying to navigate icebergs
J. Jensen1, S. Reiter-Theil1, F. Burkhardt1, D. Celio2, F. Saxer1 (1Basel, 2Zurich)

Objective: Clinical research in the elderly seems underrepresented regardless the growing patient 
numbers. Some treatment approaches have not even been evaluated in this target group. The aim 
of the study was to analyse the current practice in conducting these challenging studies in trauma 
patients and to suggest potential improvements.
Methods: A literature-search comprising a decade from 2005 was performed in PubMed searching 
for studies explicitly addressing elderly trauma patients. Clinical trials were evaluated for basic study 
characteristics, ethical aspects and age-specific evaluations.
Results: The search retrieved 647 articles, after screening 191 were analysed. Lacking an accepted 
definition for “elderly” or “geriatric” 29.3% of trials included patients <65yrs while 48.7% excluded pa-
tients >80yrs; only 38.7% did not define a maximum age. 
Most trials excluded patients with typical comorbidities, partly for conceptual reasons, mostly without; 
only 5.2% included patients regardless. Frailty was assessed in 53.8% (N=99) and used as excl. crite-
rion in 70%. The most prominent excl. criterion was cognitive impairment or dementia (23.2% cogni-
tive impairment, 32.1% dementia), if stated for failure of IC. 148 trials required IC (6 were exempt, 34 
without mention). In most, patients individually had to give IC, in 16.2% the consenting party was not 
defined, in 13.3% a third-party IC was possible. An assessment of capacity was stated for 45 trials, 27 
did not describe methods, 5 stated clinical judgement, 11 a formal assessment and 2 the presence of a 
legal representative. Considering ethical research regulations 151 (80.3%) articles mentioned ethical 
approval, adherence to the Declaration of Helsinki was stated in 35 (18.3%), to Good Clinical Practice 
in 8 (4.2%) articles.
Conclusion: Our results indicate that many trials in geriatric trauma patients suffer from excluding 
relevant subgroups and hence risk biased estimates of the relevant treatment effects, i.e. they lack 
external validity. Exclusion based on age or cognitive impairment is counterproductive. To facilitate 
meaningful trials in this growing patient population we propose a step-wise approach for a shared 
decision making depending on the complexity of the trial and the severity of impairment in collabora-
tion with patients, proxies, patient-interest groups and ethical committees.

 

P2
An integrated medical cockpit improves workflow and lean operations during daily hospital routine 
work
R. Bumm, S. Haupt, M. Furrer (Chur)

Objective: IT systems in modern hospitals get more and more fragmented by the use of multiple spe-
cialized programs for distinct tasks. Training times and number of clicks (NOC) have increased in re-
cent years. Equally, numbers of daily necessary logins have risen greatly. The aim oft he present project 
was to develop an intelligent top layer as a Medical Cockpit (MC) which automatically drives logins to 
KIS, PACS, OPS and ER time planners and automatically runs click-intensive subtasks.
Methods: Taking into account their daily clinical routine work, a Microsoft Access database and form 
application was developed by two surgeons (RB and SH) using VBA for Access 2010. This database 
acts as a user front end and stores encrypted user passwords of the physician as well as a compre-
hensive list of patients („my patients“), which can then be used for quick navigation within the hospital 
systems. All relevant subsystems can be opened with autologin and with one click. Similarily, the „ac-
tive patient“ can be instantly opened from the cockpit in the KIS and PACS subsystem.
Results: The MC greatly reduced the daily NOC and necessary Logins. It reliably operates subsystems 
such as Phoenix 7, Polypoint RAP and PEP as well as our PACS Webviewer. Patient related queries 
in Pubmed, „Up-to-date“ and „Adjumed“ are implemented. In addition, the MC provoides a comfort-
able startup and shutdown of all relevant subsystems. As expected, subsystem wait times were not 
reduced. The main aspects of the MC can be demonstrated live during the congress session.
Conclusion: The MC induced great benefits for clinical workflow, daily routine and safety, because all 
relevant SOP’s as well as CIRS are now available from one top layer. In addition, it serves as a „working“ 
prototype for the development of future integrated clinical IT tools.

 

P3
Patient- versus physician-reported implementation of and compliance to anti-osteoporotic medication 
one year after sustained fragility fracture
S. Morell, T. Gross (Aarau)

Objective: Therapy recommendations made by specialists are often not followed by general practi-
tioners (GPs) and their patients. Within a quality program to improve the treatment of osteoporotic 
fractures possible reasons for such behaviour were further investigated.
Methods: Prospective survey. Following the diagnosis of an osteoporotic fracture for every patient a 
specific therapy against osteoporosis was advised to the involved GP by an osteologic specialist. One 
year later, patient and GPs were simultaneously contacted using a standard postal questionnaire. Re-
sponses were systematically compared with regard to the implementation of and the compliance to 
specific osteoporotic therapy.
Results: In 151 cases, both patients and their GPs responded to the query. In 53% GPs prescribed anti-
osteoporotic drugs, more often if the indication for treatment was less aggressive, i.e., predominantly in 
cases for which the medical advice based on osteodensitometry only and not on additional patient-risk 
scoring (FRAX; p<0.001). Once prescribed, in 94% medicaments followed the specialists’ recommen-
dations. One year after fracture 44% of patients (n=66) stated to take anti-osteoporotic remedies, that 
means in 74% of cases for whom their GPs prescribed the drugs (n=80). Patients most often stated a 
missing prescription as the cause for not taking drugs (39%), whereas GPs mostly a missing interest 
of patients (44%), which in only 29% of cases (n=9) actually was confirmed by patients.
Conclusion: The limited realisation of therapy specifically recommended by an involved expert in the 
field and the observed discrepancies in the responses of patients versus GPs explaining this deficit call 
for a melioration in the communication between both, specialists and practitioners as well as profes-
sionals with patients involved.

 
P4
Pott’s puffy tumor – a case report
L. Campisi, U. Landes, E. Ghielmini, A. Munday (Payerne)

Objective: Pott’s puffy tumor (PPT) is a rare pathology usually arising as a complication of frontal 
sinusitis (1,2), also described after head trauma(3) and mostly seen in children or teenagers, defined 
as one or more subperiosteal abscesses of the frontal bone with underlying osteomyelitis (1). Poten-
tially fatal complications include epidural abscess, subdural empyema, brain abscess, cortical vein 
thrombosis or dural perforation(2).
Methods: A 21yo soldier presented to the ER with a history of painful, frontal swelling progressing over 
2 weeks (Fig1) and culminating in spontaneous discharge since 2 days. Further questioning later 
revealed a history of febrile sinusitis treated 5 months prior to presentation. On examination, he had a 
4×3 cm erythematous, tender, fluctuant, soft tissue swelling on the forehead with a sero-purulent dis-
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charge, normal vital signs, no fever and no focal neurological deficit. CRP was measured at 62 mg/L.
Results: A scalp abscess was diagnosed and treated with drainage in local anesthesia. Clinical con-
trols over 1 week showed a good evolution but persistence of little discharge. CT-Scan of the head was 
performed, showing a sinusitis involving the frontal, ethmoidal and maxillary bone with erosion of the 
frontal bone and presence of trans-cranial, extradural abscess (Fig2-3).The patient was transferred 
to a neurosurgery department, where he endured bi-frontal craniotomy, frontal sinus exploration and 
drainage (Fig4-5). Streptococcus Intermedius was found on culture and treated with an appropriate 
antibiotic therapy. Further evolution was uneventful. 
Conclusion: With a potential to be recognized at first sight, PPT is a serious entity widely unknown 
and often unrecognized and mistreated. In children and adults alike, a wide, medial, frontal purulent 
collection associated with a history of trauma or sinusitis should motivate CT imaging in order to war-
rant prompt diagnose and treatment. 1)Akiyama K, Karaki M, Mori N. Evaluation of adult Pott’s puffy 
tumor: our five cases and 27 literature cases. Laryngoscope. 2012 Nov;122(11):2382-8. doi: 10.1002/
lary.23490. Epub 2012 Aug 2. Review. PubMed PMID: 22865613. 2)Sellors TH. Pott’s Puffy Tumour: 
With Description of a Case. Postgraduate Medical Journal. 1935;11(113):119-122. 3) Williams SP, 
Wilkie MD. Pott’s puffy tumour: an unforgettable complication of frontal sinusitis. BMJ Case Reports. 
2014;2014:bcr2014204061. doi:10.1136/bcr-2014-204061.Fig 1 
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P5
Spontaneous ruptured splenic artery aneurysm: a case report
K. B. Born1, J. J. Janzen2, A. Z. Zdoroveac1, P. S. Stierli1, Y. V. Vashist1, T. S. Stierle1 (1Aarau, 2Bern)

Objective: Aneurysms of splenic artery are a rare but potentially life-threatening condition. We report 
a case of a spontaneous splenic artery aneurysm rupture in a 33-year-old gentleman presenting with 
hypovolemic shock and intra-peritoneal bleeding.
Methods: CT scan of the abdomen demonstrated large intraperitoneal haemorrhage. Therefore emer-
gency laparotomy and exploration were performed. We found nearly three litres of intra-abdominal 
blood due to an aneurysm-bleeding of a splenic artery branch at the upper pole of the spleen with 

arrosion of the greater gastric curvature. Resection of the aneurysm with wedge resection of the stom-
ach was performed. The postoperative CT suggested an obstruction of the splenic artery. Hence we 
performed a relaparotomy. An intraoperative Doppler-sonography showed a good perfusion of the 
spleen, therefore we renounced the splenectomy. Afterwards the patient had an uneventful postopera-
tive course and was discharged in a stable condition. Histopathological examination showed focal 
fibromuscular dysplasia combined with varying content of elastin.
Results: We successfully treated this ruptured splenic artery branch aneurysm without splenectomy.
Conclusion: Splenic artery aneurysms are rare and often asymptomatic. In case of rupture, it needs 
prompt diagnosis and treatment to achieve a favorable outcome. Given the rarity of this entity and 
limited data in the literature, we report our experience with the management of ruptured splenic artery 
aneurysm.

 
P6
Evaluation of discharge summaries from a tertiary surgical department – what are crucial information 
requested by general practitioners
G. Paratte, D. Hahnloser, M. Schäfer, N. Demartines (Lausanne)

Objective: Discharge summary (DS) is an essential document to assure proper transmission of in-
formation from hospital to general practitioner (GP). In Switzerland, each institution has its own regu-
lation, mostly ensuing from codification and/or invoicing. The official delay ruled on a median of 8 
day is only scarcely respected. The significant medical and administrative work due to DS imposes a 
global reflexion and probably deep changes. The present study tried to identify crucial information as 
requested by the referring physicians.
Methods: All GP working in the referring areas and directly implicated in the post-operative manage-
ment of gastro-intestinal surgical patients were included. GP received a written survey covering rel-
evant aspects of DS. The survey is composed of three parts: Profile of the questioned physician (epi-
demiological data), modality of communication (tools, circuits of transmission) and communication 
content (type of transmitted information using the official document in 14 points).
Results: The answer rate was 32% (301/952 surveys). GPs were mostly from internal medicine 
(83%). They used in half of the case a computer system with electronic charts. Only 19% read entirely 
DS. Lack of time (37%), bad structure of the discussion (33%), and too long and detailed summaries 
(28%) were the most frequent reasons to bypass important parts of the DS. From the official 14 points 
of DS elaborated by our institution, only seven items were read by more than 50% of the GP (main 
diagnostic, treatment at discharge, interventions, discussion, follow-up, complications, secondary di-
agnosis and active comorbidities).
Conclusion: Actual DS cover only partially the needs of GP. In particular, codification of complication 
should not be used as framework, as it does not correspond to medical needs. An improved structured 
DS with a short discussion should be developed.

 
P7
Revisional surgery after laparoscopic sleeve gastrectomy: a retrospective analysis of different pro-
cedures
J. Süsstrunk1, M. Kraljevi1, T. Köstler1, U. Zingg1, T. Delko2 (1Zurich, 2Basel)

Objective: Laparoscopic sleeve gastrectomy (LSG) is the most common bariatric procedure world-
wide. Therefore, the number of short- and long-term complications and subsequent revisional proce-
dures are expected to increase. The aim of this study is to review the safety and outcome of different 
revisional procedures after failed LSG.
Methods: A retrospective review of all patients who underwent revisional surgery after LSG with a 
follow-up of at least 12 months was performed. Failure of LSG was defined as insufficient weight loss 
(excess weight loss (EWL) < 50%, body mass index (BMI) > 35 kg/m2), persistent gastroesophageal 
reflux or dysphagia. Four different revisional procedures were performed: proximal Roux-en-Y gastric 
bypass (RYGB), distal RYGB, biliopancreatic-like RYGB and mini gastric bypass (MGB). Primary out-
come was weight loss, secondary outcomes were presence of co-morbidities, HbA1c, albumin levels 
and secondary revision rate. Follow-up was obtained yearly.
Results: 52 patients (14.1%) received revisional surgery after failed LSG between 2012 and 2016. Rea-
sons for revision were inadequate weight loss (71.3%), gastroesophageal reflux (11.5%), dysphagia 
(3.8%) or a combination (13.3%). Mean follow-up time was 1.8 +/- 0.8 years. Mean additional EWL 
after 1 year and 2 years was as follows: proximal RYGB 19.6 +/- 9.8% / 19 +/- 16.4%, distal RYGB 
19.1 +/- 10.7% / 13.7 +/- 12.1%, biliopancreatic-like RYGB 28.3 +/- 8.8% / 35.7 +/- 8.8%, MGB 31.2 
+/- 19.9% / 27.4 +/- 14.4%. 80% of the patients had complete remission of type 2 diabetes mellitus 2 
years post revision. Gastroesophageal reflux was present in 22 patients prior to revision and resolved 
in 95.4% after 1 year, independent of the revisional procedure. 8 patients (15.4%) needed re-operative 
laparoscopy; 5 due to internal hernia, 2 for division of adhesions and 1 for secondary closure of Peter-
son space. 3 secondary revisions were performed: one due to biliary reflux and 2 due to insufficient 
weight loss.
Conclusion: Revisional surgery after LSG leads to additional weight loss and reduction of co-morbidi-
ties. For the treatment of gastroesophageal reflux or dysphagia either revision to a bypass procedure 
seems to offer resolution. In case of insufficient weight loss a conversion to a malabsorptive bypass 
procedure such as biliopancreatic-like RYGB or MGB offers superior additional weight loss.

 
P8
Revisional surgery for weight recidivism after Roux-en-Y gastric bypass: biliopancreatic limb length 
matters
M. Kraljevic1, J. Süsstrunk1, T. Köstler1, U. Zingg1, T. Delko2,1 (1Schlieren, 2Basel)

Objective: Numerous long-term studies have shown excellent weight loss outcomes with excess 
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weight loss of > 50% after Roux-en-Y gastric bypass. However, weight regain after RYGB occurs in a 
substantial proportion of bariatric patients. In this study, we report long-term results of patients who 
underwent revision from proximal or distal RYGB to a biliopancreatic diversion (BPD)-like RYGB due 
to weight rebound.
Methods: We retrospectively collected data of all patients who underwent revisional BPD-like RYGB 
due to failed weight loss, which was defined as excess weight loss (EWL) < 50% or BMI > 35 kg/m2. 
The revisional procedure was performed laparoscopically, whenever possible. The entero-enterostomy 
was revised forming by lengthening of the biliopancreatic limb and a common channel of 80 - 120 cm. 
Follow-up was obtained yearly. Primary outcome was weight loss, secondary outcomes were pres-
ence of co-morbidities, morbidity and mortality.
Results: Between 2009 and 2015, 27 patients received revision from proximal or distal RYGB to BPD-
like RYGB due to weight recidivism. Mean age at operation was 45.3 ± 10.5 years, with 77.8% females. 
Mean prerevisional weight was 116.2 ± 16.6 kg and BMI was 41.8 ± 4.4 kg/m2. Mean time to revision 
was 6.4 ± 3.3 years. Limb lengths were in average 140 cm (range, 50 – 170 cm) for the AL and 105 
cm (range, 80 – 140 cm) for the CC. Mean follow-up time was 3.9 ± 1.5 years. Additional weight loss 
after 1,2, 3, 5 and 7 years was as follows: 34.6 ± 16.0%, 34.7 ± 14.3%, 37.0 ± 20.2%, 40.3 ± 20.9%, 
and 30.2 ± 10.6% after 7 years. Three years postoperatively, total EWL >50% was achieved in 70.1% 
and total EWL >75% in 25.9%. Five years postoperatively, all patients (n = 9) had a EWL > 50%. After a 
mean follow up of 3.9 ± 1.5 years, remission of comorbidities was 100% for type 2 diabetes mellitus, 
83.3% for hypertension, 25% for hyperlipidemia, and 80% for gastro-esophageal reflux disease. Six 
patients (22.2%) developed severe malnutrition during the postoperative course. Three of them were 
treated by lengthening of the common channel, 2 conversions to distal RYGB and 1 conversion to 
proximal RYGB.
Conclusion: Conversion from proximal or distal RYGB to BPD-like RYGB by shortening of the common 
channel and lengthening of the biliopancreatic limb leads to additional weight loss in the long-term and 
effective reduction of co-morbidities.

 
P9
Endoscopic multi-hernia repair: combination of single port E-MILOS and bilateral TEP – a technical 
case report
N. Pfeifer, C. Maurus, J. Janczak, R. Strahm, C. Portenkirchner, L. Pietrogiovanna, M. Paciorkowski,  
Ö. Ögredici, W. Brunner (St.Gallen)

Objective: Treatment of multiple abdominal wall hernia still is a challenge. Open and laparoscopic 
techniques are available but there are no defined recommendations how to approach special cases 
combining ventral and inguinal hernias. We present a video showing a single port approach for E – 
MILOS and bilateral TEP repair.
Methods: A 54 year old, male patient presented with a bilateral symptomatic groin hernia as well as an 
epigastric and an umbilical hernia. No previous operations are mentioned.
Results: A single port endoscopic mini less open sublay (EMILOS) extraabdominal mesh (Ultrapro 
30x20 cm) placement on the retromuscular plane was chosen to cover both ventral hernia (epigastric 
hernia 2cm, umbilical hernia 4cm) after running closure of the defects. Further laparoscopic prepara-
tion opened the extraperitoneal space towards both groins and a Bard 3D XL mesh on both sides was 
positioned over the groin hernia (L1/M3 at the left side and M3 at the right side). Operation time was 
234 min, hospital stay was 4 days. Patient’s satisfaction 1 month after the operation was 9 (scale 
1-10). Return to work as a butcher is expected approximately 6 weeks after the operation.
Conclusion: Combining the well-established TEP operation with the eMILOS concept of endoscopic ex-
traperitoneal dissection of the retromuscular plain allows a simultaneous and safe closure of multiple 
abdominal and groin hernia with excellent functional and cosmetic results.

 
P10
Laparoscopic adjustable gastric banding in australian adolescents: should it be done?
T. Delko, A.S. Pena, R. Couper, K. Sutton, S. Kritas, T. Omar, J. Chisholm, L. Kow, S. Khurana 
(Adelaide/AU)

Objective: There are very few studies on laparoscopic adjustable gastric banding (LAGB) in obese ado-
lescents with follow up for more than 36 months, let alone good prospective data beyond 24 months in 
Australian adolescents. We aimed to evaluate medium term (>36 months) safety and efficacy of LAGB 
in adolescents with severe obesity.
Methods: This is a prospective cohort study (March 2009-December 2015) in one tertiary referral 
hospital including obese adolescents (14-18 years) with a body mass index (BMI) >40 (or ≥35 with 
comorbidities) who consented to have LAGB. Exclusion criteria were syndromal causes of obesity, 
depression and oesophageal motility disorders. Main outcome measures include change in weight 
and BMI at 6, 12, 24, 36 and 48 months post LAGB; postoperative complications; and admissions.
Results: Twenty-one adolescents (median [interquartile range (IQR)] 17.4 [16.5-17.7] years, 9 males, 
mean ± SD BMI 47.3 ± 8.4 kg/m2) had a median follow up of 45.5 [32-50] months post LAGB. Follow 
up data were available for 16 adolescents. Weight and BMI improved significantly at all follow up times 
(all p < 0.01). The median maximum BMI loss was 10 [7.1-14.7] kg/m2. There were four minor early 
complications. Seven bands were removed due to weight loss failure/regain (two had also obstructive 
symptoms).
Conclusion: We have shown in the longest prospective LAGB postoperative follow up study of Austral-
ian adolescents that LAGB improves BMI in the majority of adolescents without significant comorbidi-
ties. LAGB is still a reasonable option to be considered as a temporary procedure to manage severe 
obesity during adolescence.

 

P11
Band erosions: long-term experience with endoscopic band removal and further surgical weight loss 
management
T. Delko, A. Muddford, J. Chisholm, L. Kow (Adelaide/AU)

Objective: Laparoscopic adjustable gastric banding (LAGB) is still among the most common bariatric 
procedures in Australia. Gastric band erosion is a challenging complication that requires band remov-
al. Previously, we have described our experience with endoscopic band removals. The aim of this study 
is to assess our long-term experience with endoscopic band removal and subsequent further weight 
loss management including LAGB, laparoscopic Roux-en-Y gastric bypass (LRYGB) and laparoscopic 
sleeve gastrectomy (LSG).
Methods: Patients who underwent LAGB from August 1996 to June 2016 were evaluated. Patients 
who developed band erosion were identified and clinicalpresentation, band characteristics and subse-
quent management were evaluated.
Results: 2365 patients underwent LAGB. Band erosion developed in 110 patients (4.6%). The median 
preoperative BMI was 43. Endoscopic removal was attemptedin 95 patients with successful removal 
in 89 (94%). The median number of endoscopies prior removal was 1 (range 1-5). The duration of 
time taken for removal was 51 min (17-263). Re-banding was attempted in 47 patients with success-
ful insertion in 40 patients. In the remaining 7 pat ient s the procedure was abandoned due to adhe-
sions and inability to create a tunnel for the band. The median follow up time after re-banding was 50 
months. Reerosion occurred in 8 patients (20%).
Conclusion: Endoscopic band removal is a safe and effective management option for band erosion, 
but does require endoscopic skills. Re-banding is a feasible procedure for ongoing weight loss man-
agement. However, the re-erosion rate is high. Therefore, LRYGB or LSG may be offered as alternative 
options for further weight loss management.

P12
Pre-operative initiation of anticoagulation reduces early pulmonary embolism after robotic gastric 
bypass in a single-center historically controlled cohort study
J. Douissard, M. K. Jung, P. Morel, M. E. Hagen (Geneva)

Objective: Robotic bariatric surgery patients are at high risk of venous thrombo-embolism because 
of obesity related risk factors and relevant operative times. No specific data is available about early 
VTE risk for patients who undergo such procedure. We hypothesized that pre-operative initiation of 
thrombotic prophylaxis compared to standard post-operative prophylaxis alone could provide better 
thrombo-embolic protection to these patients.
Methods: We conducted a single-center historically controlled cohort study in our visceral surgery de-
partment. All adult patients who underwent a robotic gastric bypass were included. From July 2015 to 
January 2017 patients received a single sub-cutaneous dose of 40 mg enoxaparin one hour prior to 
surgery and served as treatment group. Patients undergoing surgery between March 2014 and June 
2015 without pre-operative enoxaparin served as control group. All patients received the same post-
operative care and prophylactic anticoagulation as per standard protocol. Demographic as well as 
clinical outcomes data was analyzed.
Results: 270 patients were included, 135 in each arm. Baseline characteristics and comorbidities were 
similar in both groups. Pulmonary embolisms were significantly more frequently observed in the con-
trol group than in the treatment group (7 vs. 0, p<0.01). Operative times were higher in the treatment 
group (235.2345.47 vs. 212.0653.01, p<0.01). Rate of deep venous thrombosis, bleeding and other 
complications were not statistically different between both groups. Length of hospital stay was shorter 
for the treatment group (5.05 days 2.51 vs. 5.81 days 4.09, p=0.03).
Conclusion: Pulmonary embolism rate without pre-operative application of enoxaparin has been rel-
evant after robotic gastric bypass in our institution. This incidence has been significantly reduced by 
a pre-operative application of prophylactic anticoagulation, which did not increase per-operative or 
post-operative bleeding.

 
P13
Unusual content of an umbilical hernia
R. D’Amico, M. Bernasconi, J. Al-Muaid, M. Arigoni (Locarno)

Objective: The content of a hernia is usually omentus or small bowel, but rarely colon or appendix are 
found during the hernioplasty. The appendix in a groin hernia is defined as Amyand’s hernia, whereas 
in a crural one De Garengeot’s hernia. The presence of the appendix in an umbilical hernia is very 
uncommon and only few cases are described in the literature. We report a case of a patient with this 
surprising intraoperative finding.
Methods: A 64 years old patient underwent an elective umbilical hernia repair because of a sympto-
matic hernia with a fascial defect of 6 x 6 cm (image 1). The operation was performed using an open 
approach under general anesthesia. By opening the hernial sac we found the appendix showing many 
little white bulges on the Surface (image 2 and 3). We therefore decided to perform an appendectomy 
with direct closure of the abdominal wall without a mesh implantation because of the risk of a surgical 
site’s contamination. The patient was dismissed on second postoperative day.
Results: The histological analysis excluded a malignancy of the appendix showing a chronic inflam-
mation of the meso-appendix. Two weeks after the operation, the patient was readmitted because of 
a suspect wound infection that was treated with a surgical revision and with antibiotics. The bacterio-
logical analysis was negative and the wound healed by second intention. Eight months after the first 
operation no hernia recurrence was reported.
Conclusion: The presence of the appendix in an umbilical hernia is a very rare condition and a pre-
operative imaging is only performed in selected cases, thus leading in most cases to an incidental 
intraoperative finding. In analogy to the case of presence of an appendix in a groin hernia we think 
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that appendectomy should be carried out only if there is a suspicion of an underlying pathology like in 
our case. Although direct repair of umbilical hernia leads to a higher risk of recurrence in comparison 
to mesh repair (10-30% vs 2-5%) the use of a mesh in case of bowel resection is still controversial 
because of the higher risk of infection.

 

Image 1 - Umbilical hernia 

Image 1 - Umbilical hernia

 

Image 2 - Appendix in situ Image 2 - Appendix in situ

 

Image 3 - Appendix Image 3 - Appendix

P14
Laparoscopic 3D transabdominal preperitoneal (TAPP) approach for a triple supraumbilical sympto-
matic hernia
S. Gussago, A. Guerra, R. Pini (Bellinzona)

Objective: Laparoscopic approach for ventral hernias is nowadays a well-established technique. The 
most common procedure consists in the placement of an intraperitoneal onlay mesh (IPOM) although 
this may lead to adhesions, fistulisation and migration in hollow organs. Some authors described a 
preperitoneal approach for the mesh placement but as described in the 2014 Guidelines of the Inter-
national Endohernia Society (IEHS) the most important disadvantage is the technical difficulty and the 
longer operating time. In our experience a possible solution to these limitations is the adoption of a 3D 
laparoscopic system.
Methods: An obese 45 year old male (BMI 31 kg/m²), with a past history of laparoscopic resection of 

a strangulated epiploic appendix, complained of a symptomatic, reducible, supra-umbilical swelling. 
An abdominal wall echography identified the presence of 2 midline incisional hernias (1.9 x1.3 cm; 1 x 
1,3 cm) containing only preperitoneal fat
Results: The patient underwent a 3D laparoscopic approach (AESCULAP® 3D EinsteinVision). 3 Tro-
cars (12, 10 and 5 mm) were placed on the left side of the abdomen. We proceeded with a longitudinal 
incision of the peritoneum on the left of the midline with opening of the preperitoneal space and expo-
sure of the posterior rectus sheath. Intraoperatively we founded a third little defect (5 mm) of the fascia. 
The hernias were then closed with Polyester Suture knots and then covered with Monocryl and Prolene 
mesh (ULTRAPRO® 11x 6 cm) on the posterior rectus sheet. We fixed the mesh with absorbable fixa-
tion device (AbsorbaTack™) and then closed the peritoneum with a barbed suture (V-Loc™ 4-0).The 
course was uneventful and the patient was dismissed on the first post-operative day.
Conclusion: Laparoscopic IPOM hernia repair is nowadays a routinely approach for ventral and in-
cisional abdominal wall hernias. Even if progress in technology of mesh composition is leading to 
better tolerate devices, two-thirds of the patients will develop adhesions. The placement of the mesh 
in the preperitoneal space could be a solution, but this requires advanced surgical skills and a longer 
operating time. The adoption of a 3D laparoscopic system could lead to an easier and faster approach, 
making the TAPP approach feasible and safer for small and medium ventral hernias. Further studies 
are needed to confirm if the third dimension could provide an effective surgical advantage.

P15
Unusual preperitoneal seroma after totally extraperitoneal laparoscopic hernia repair
P. St-Amour, L. Di Mare, D. Petermann (Morges)

Objective: Subcutaneous seroma following totally extraperitoneal (TEP) laparoscopic inguinal hernio-
plasty is a well-known complication, occurring in about 8% of the cases. It is usually self-limited and 
resolves spontaneously within few months, without clinical impact. Occurrence of a seroma between 
the mesh and the peritoneum (preperitoneal space) has almost never been reported. Thereby, we re-
port the case of a preperitoneal seroma after TEP and its management.
Methods: An 80 years old man presented for a bilateral inguinal hernia recurrence after a first unspeci-
fied surgery for a right hernia in 1993, followed by a bilateral Lichtenstein hernioplasty (right recur-
rence, left new onset) in 2002. A bilateral TEP laparoscopic hernia repair was performed without perio-
perative adverse event and the postoperative course was uneventful. Five months after hernioplasty, 
the patient complained about an induration in the supra-pubic area and right iliac fossa. Abdominal 
computed tomography (CT) was performed and showed a preperitoneal collection, under the mesh, 
corresponding to a seroma.
Results: A conservative management of the preperitoneal seroma with clinical observation was first 
attempted. One month later, given the absence of spontaneous resolution and the persistence of the 
symptomatology, a radiological percutaneous drainage of the collection was performed. The seroma’s 
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volume initially decreased, but drainage then became ineffective. Finally, a laparoscopic fenestration 
and excision of the seroma with mesh removal and epiploplasty was done 8 months after initial TEP. 
The patient was discharged at postoperative day five and clinical and radiological evolution was une-
ventful. To our knowledge, only one other case of preperitoneal seroma following hernia repair was de-
scribed by Farrugia et al from Lugano, during last Swiss Surgery Society congress. That case occurred 
after transabdominal preperitoneal repair (TAPP) for a femoral hernia. Similarly, after an unsuccessful 
percutaneous drainage, a laparoscopic fenestration of the seroma was performed. 
Conclusion: Preperitoneal seroma is a rare complication after TEP hernioplasty. Its prevalence and 
clinical relevance is unknown but surgical reintervention may be necessary to treat it.
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P16
Little old ladies hernia – overseen and undertreated? A case report of incarcerated femoral hernia 
after open repair and bilateral occurrence
L. Pietrogiovanna, C. Maurus, J. Janczak, R. Strahm, N. Pfeifer, C. Portenkirchner, M. Paciorkowski, Ö. 
Ögredici, W. Brunner (St.Gallen)

Objective: Femoral hernias occur more often in women and can easily be overseen in open repair 
techniques. Furthermore the question of repair in incidental finding on the contralateral side while in-
carceration repair is unanswered. We present a case of incarcerated femoral hernia after open repair 
and incidental finding of bilateral occurrence and discuss the course and options.
Methods: A 89-year-old woman presented with acute pain and inguinal incarceration after Lichtenstein 
repair on a right sided M 1 hernia two years before. A left sided asymptomatic inguinal hernia was clini-
cally known, but so far the patient had refused an operation.
Results: Emergent single port laparoscopy was performed confirming incarceration of a necrotic small 
bowel segment in a F1 hernia, no medial or lateral hernia was detected. Furthermore, the left sided 
hernia was also femoral and not inguinal. Small intestine segment resection with an isoperistaltic side-
to-side anastomosis was performed. A TAPP repair with 12x18 cm mesh was performed, the left side 
was not repaired due to emergency case and primary denial of operation. Initial postoperative course 
was uneventful, discharge day 8. After two days patient presented with incarcerated hernia on the left 
side needing TAPP repair, omental fat was reduced. Uneventful course, discharge day 4.
Conclusion: Lessions to be learned: Little old ladies hernia are not rare, femoral hernias in open tech-
niques easily overseen and therefore have to be explored via transversalis fascia or endoscopic ap-
proach and repair is recommended. In incidental finding of contralateral femoral hernia immediate 
repair should be strongly considered.

 
P17
Does macrometastasis of skin tumor influence the incidence of postoperative lympheodema after 
radical axillary or inguinal lymph node dissection?
C. Zhiti, M-L. Matthey-Gié, N. Demartines, M. Matter (Lausanne)

Objective: Lymphoedema is a frequent complication affecting 20% of patients after radical lymph node 
dissection. Despite high incidence, causes and protective factors remain still unknown. Preoperative 
lymphangiogenesis induced by macrometastasis could promote the development of lymphatic by-
pass able to reduce postoperative lymphoedema. The aim of the present analysis was to compare the 
rate of postoperative lymphoedema after radical lymph node dissection for macro or micrometastasis. 
Methods: In a tertiary referral center the charts of patients who underwent radical inguinal or axillary 
lymph node dissection for skin cancer between 2009 and 2013 were retrospectively analyzed. The 
rate of postoperative lymphoedema, defined as an increase of the limb circumference more than 10%, 
were compared between patient undergoing therapeutic lymph node dissection (TLND) for clinically 
palpable disease or after completion lymph node dissection (CLND) for positive sentinel node biopsy.
Results: 80 patients were included in the study. 36% (n=29) underwent TLND and 64% (n=51) CLND. 
It was necessary to exclude 14 (5 were lost of follow up, 5 developed bilateral lymphoedema and 4 
developed lymphoedema of the non operative side). In the TLND group 7 patients developed a lym-
phoedema and 8 in the CLND group. This result was not statistically significant (p=0.34).
Conclusion: This retrospective analysis showed no risk difference for developing lymphoedema when 
comparing TLND with CLND, thus macrometastasis does not influence the incidence of lymphoedema.

 
P18
Are we all doing the same? Current practice in thyroid surgery in Switzerland and Austria
D. A. Jakob1, P. Riss2, C. Kim-Fuchs1, C. A. Seiler1, R. M. Kaderli1 (1Bern, 2Vienna/AT)

Objective: Nine different international clinical practice guidelines, established by independent profes-
sional scientific organizations, provide partly varying recommendations on diagnosis and manage-
ment of thyroid nodules and thyroid cancer. The aim of the present study was to assess the “status 
quo” of the surgical treatment of thyroid nodules and thyroid cancer in Switzerland and Austria.
Methods: An anonymous 40-item electronic survey was sent to directors of departments in opera-
tive medicine in Switzerland and Austria during summer 2016. The questionnaire included questions 
related to the pre-, intra- and the postoperative management in thyroid surgery. Obtained data were 
compared between Switzerland and Austria.
Results: Overall, 47/120 (39.2%) questionnaires were returned in Switzerland and 57/116 (49.1%) 
in Austria. The sonography was part of the standard preoperative workup in both countries (46/47 
[97.9%] in Switzerland and 56/57 [98.2%] in Austria; p = 0.890), whereas the scintigraphy was sig-
nificantly more often used in Austria (50/57 [87.7%] vs. 3/47 [6.4%]; p < 0.001). Preoperative calcium 
was measured in 28/47 [59.6%] in Switzerland and in 49/57 [86.0%] in Austria (p = 0.006), preop-
erative calcitonin was measured in 6/47 [12.8%] in Switzerland and 36/57 [63.2%] in Austria (p < 
0.001), and a routinely preoperatively laryngoscopy was conducted in 28/47 [59.6%] in Switzerland 
and 55/57 [96.5%] in Austria (p < 0.001). Intraoperative frozen section was also significantly more of-
ten performed in Austria (41/57 [71.9%] vs. 3/47 [6.4%]; p < 0.001). However there was no difference 
in the use of intermittent neuromonitoring (consistently applied in 39/47 [83.0%] in Switzerland and in 
47/57 [82.5%] in Austria; p = 0.970). Postoperative intact parathyroid hormone was significantly more 
often measured in Austria (28/57 [49.1%] vs. 11/47 [23.4%]; p = 0.021).
Conclusion: This survey describes the current situation in the perioperative management in thyroid 
surgery and provides a basis for further discussions on standardization and implementation of clinical 
guidelines.
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P19
Symptomatic lymphangioma of the adrenal gland: a case report
R. Liechti, L. Fourie, S. Fischli, J. Metzger (Lucerne)

Objective: Lymphangiomas (LAs) are rare benign tumors of the lymphatic vessels. 95% of all reported 
LAs are located in the head, neck and the mediastinum. LAs of the adrenal gland are very rare and 
currently, only approximately 54 cases have been reported in literature.
Methods: We present a case of a big left-sided adrenal LA. Initial symptoms included abdominal pain, 
intermittent nausea and vomiting. Abdominal imaging revealed a big cystic lesion in the left upper 
abdomen of unknown origin.
Results: For diagnostic and therapeutic reasons we performed explorative midline laparotomy. The left 
adrenal gland was found to be the origin of the cystic tumor. Hence total adrenalectomy was performed 
in order to remove the intact cystic lesion. Diagnosis was then confirmed by histological examination.
Conclusion: With adrenal LAs being a very rare entity, diagnosis is challenging and only little evidence 
exists on treatment options. We discuss diagnostic, therapeutic and surgical approaches concerning 
such cases and provide an overview of the current literature.

 
P20
Early oostoperative decrease of serum albumin: a biomarker to predict complications after liver  
surgery?
I. Labgaa, G.-R. Joliat, G. Jarrar, N. Halkic, M. Schäfer, N. Demartines, M. Hübner (Lausanne)

Objective: There is growing evidence that postoperative decrease of serum albumin (ΔAlb) might pre-
dict complications after major abdominal surgery. This study aimed to study ΔAlb in liver surgery and 
to determine a cut-off value to discriminate patients with and without postoperative complications.
Methods: Retrospective analysis of patients undergoing liver surgery between 2010-2016. Patients 
with missing pre- and postoperative albumin values were excluded from the analysis (n=120). Pri-
mary endpoints were overall complications and Comprehensive Complication Index (CCI). Secondary 
endpoint was length of hospital stay (LoS). Area under ROC (AUROC) analysis was used to determine 
a predictive cut-off value for ΔAlb.
Results: A total of 155 patients were analyzed. Serum albumin showed a rapid decrease after liver 
surgery (POD0, 4-6 hours after surgery), with a mean ΔAlb of 13.5 mg/L (± 6.4). Overall complica-
tions were reported in 90 (58%) patients. Median CCI and LoS were 20.9 (0-29.6) and 9 days (7-15), 
respectively. ΔAlb correlated with blood loss (r=0.377, p<0.001) and CCI (r=0.277, p<0.001). AUROC 
of ΔAlb for overall complications was 0.71 and ideal cutoff was determined at 13 mg/L. On multivari-
able analysis, ΔAlb was the only independent predictor for overall complications (OR, 2.12; 95% CI, 
1.03-4.39; p=0.042).
Conclusion: ΔAlb is an early predictor for complications after liver surgery. A cutoff of 13 mg/L identi-
fies patients at higher risk.

 
P21
Effectiveness and safety of liver surgery in primary liver tumors and liver metastasis to improve quality 
of life – a retrospective analysis of 209 cases in a 6 years period
N. Kuchen, J. Schmidt (Zurich)

Objective: To determine efficiency and safety of liver surgery and liver interventions in patients with 
primary liver tumors and metastasized carcinoma. 
Methods: Retrospective analysis of 209 cases or 136 patients (62 female / 74 male) in the age be-
tween 29-87 years (mean 58 ± 29 years), which represents the total population during an observation 
period of 6 years and 8 months in a private practice environment. Endpoints measured were complica-
tions, interventions needed and hospital mortality (90 days).
Results: A total of 209 surgical interventions in 136 patients were conducted. While 12 of the 136 cas-
es were benign, the majority manifested with malignant diseases (n=124). 29 patients with malignant 
entities presented themselves with primary liver tumors (HCC&CCC), while 95 patients suffered from 
other primary carcinoma with liver metastasis, of which 83.2% (n=79) were gastrointestinal tumor 
(41 colon carcinomas, 12 pancreatic carcinomas, 12 rectum carcinomas, 14 others), 12.6% (n=12) 
showed primary gynaecological tumors and 4% (n=4) others. A total of 126 segmentectomies, 153 
non-anatomical wedge resections, 44 hemi-hepatectomies, 8 central hepatectomies and 112 abla-
tions were performed. Multiple patients underwent several planned interventions during the period to 
remove recurrent tumors. With a primary survival rate of 97.3% the interventions show a high success 
rate. 2 patients died during hospitalisation after highly complex surgical interventions (both multiple 
organ resections). A total of 9 patients needed further surgical interventions. 19.1% (n=40) of all inter-
ventions showed minor complications that did not influence the outcome. 
Conclusion: In the hands of experienced surgeons, resection of hepatic tumors and metastasis is a 
safe intervention with relatively low complication rates. Even patients with multiple metastases or lo-
cally advanced cases tolerate multiple interventions under a well balanced therapy regime. However, 
increased morbidity and mortality can be observed related to tumor mass and extent of resection 
(combined organ involvement with multi visceral resection, e.g. central blood vessels, pancreas, lung). 
Liver surgery is not only an option for curative intentions. But also in a palliative state, to enhance quality 
of life or to prolong life.

 
P22
Unexpected complication after radiofrequency ablation for hepatic metastases: diaphragmatic  
perforation
L. Toussaint, C. Duvoisin, D. Clerc, N. Demartines, N. Halkic (Lausanne)

Objective: Radiofrequency ablation (RFA) is increasingly used to treat liver malignancies. Although 

considered as a safe alternative to surgical resection in selected patients, a post-procedural morbidity 
of up to 10% is reported. While thermal injury to the diaphragm is described, with an incidence of 17%, 
diaphragmatic perforation with abdominal herniation after RFA is a rare complication with potentially 
severe consequences.
Methods: Case report and literature review.
A 74 years-old man had RFA of two colorectal metastases located in the hepatic segments VII & VIII. 
He presented 6 months later with atypical chest pain. Work-up excluded cardiac origin a displayed a 
right diaphragmatic hernia (DH) with colonic contents (Fig. 1). Patient underwent emergency lapa-
rotomy confirming DH due to diaphragmatic thermal damage and colonic necrosis within the hernia 
sac. Right colectomy and repair of the DH by direct closure were performed (Fig. 2). The post-operative 
course was complicated by bleeding on the RFA site which needed re-laparotomy. Patient was dis-
charged home on post-operative day 10.
Results: Literature review found 13 cases of DH after RFA reported between 2003 and 2015. Median 
age was 61 years (range 37-81), mostly men (62%). The localization of the RFA was predominant in 
segments VIII (77%) and VII (15%). The median time to presentation was 13 months (range 3-96). 
Surgical treatment was needed for all patients but one, treated conservatively.
Conclusion: RFA for treatment of liver tumors adjacent to the diaphragm can in rare cases result in 
diaphragmatic thermal burns. DH occurring after RFA result mostly from treatment in the right superior 
liver segments (VII-VIII). Treatment is surgical in the majority of the cases. Time to presentation is vari-
able, but can take several months, thus this rare diagnosis should be remembered.

Fig 1. CT scan: Diaphragmatic hernia (red arrow), RFA site (blue arrow). 

Fig 2. Operative view: Ischemic right colon 
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P23
First experiences with an augmented reality navigation system for laparoscopic liver surgery
I. Paolucci, B. Eigl, G. A. Prevost, A. Lachenmayer, M. Peterhans, D. Candinas, S. Weber, G. Beldi (Bern)

Objective: Augmented reality (AR) is ubiquitous in industries like entertainment or training, but it also 
has the potential to emerge into medical technology. Especially during laparoscopic surgery, fusing 
virtual or preoperative information with the live laparoscopic video could improve intraoperative visu-
alization. In this study, we evaluated technical feasibility of an AR navigation system (CAS-One AR, 
CAScination AG, Switzerland) for laparoscopic liver surgery.
Methods: For navigation a 3D laparoscope (Einstein Vision 3, Aesculap, Germany), a gripper and a 
scissor were equipped with optical markers and calibrated. Registration of the preoperative 3D model 
(Fraunhofer MeVis, Germany) was performed using four surface landmarks, which were acquired us-
ing the tracked instruments. After registration, an overlay of the underlying anatomy (tumors, hepatic 
vein, portal vein and hepatic artery) and the tracked instruments was projected onto the liver on the 
3D screen. Additionally, the position of the instruments relative to the 3D model was visualized on a 
second screen.
Results: To date, the system was applied in one patient with three lesions selected for non-anatomical 
resection. Time required for laparoscope and instrument calibration was 1:39 minutes. In total, four 
registration attempts were required with resulting registration errors from 22.9 mm to 6.1 mm, gradu-
ally getting more accurate with each attempt. On average 4 minutes were required per registration 
attempt.



swiss knife 2018; 15: special edition  61

Conclusion: The AR system was mainly used during the initial phase of the surgery, as it provided a 
3D view of the underlying anatomy projected onto the 3D monitor. This allowed fast localization of the 
tumors and additional imaging information, which was helpful for resection planning. We consider 
the additional time required for setup and registration to be acceptable, as this was the first use in the 
OR. However, based on our previous experience, it is expected that this additional effort will decrease 
over time.

 
P24
Bile leak and recurrence rate after pericystectomy using a water-jet device
C. Kuemmerli, C. Oberkofler, C. Tschuor, P. Sanchez Velazquez, H. Petrowsky, P.-A. Clavien, K. Horis-
berger (Zurich)

Objective: Cystic echinococcosis is a frequent cause of liver hydatid cysts and, when resectable, com-
plete surgical removal with preservation of surrounding healthy liver tissue is the preferred treatment. 
Bile leak remains a postoperative complication that often leads to longer hospital stay and often is 
bothersome for the patients. It appears in particular after non-anatomic resection. Radical resection 
with the water-jet device would allow separation of different structure like liver tissue, vessels, and cyst 
wall by hydraulic pressure. The ejected saline solution separates the cyst wall on one side and vessels 
and bile ducts from liver parenchyma on the other side and allow their selective ligation.
Methods: We present a series of nine patients undergoing pericystectomy using a water-jet device at a 
single tertiary referral center in Switzerland. Bile leak rate and re-infection rate were recorded. Patients 
were followed up with ultrasonography of the abdomen.
Results: Nine patients underwent at least one pericystectomy using the water-jet device. Two patients 
had three and one two cysts. Diameter of the cysts was in mean 70mm (SD40). Procedures lasted in 
mean 276 min (SD 70), hospital stay was in median 10 days [range 7-20]. One bile leak occurred in a 
patient with an additional wedge resection using the crush clamp technique. Two patients developed 
postoperative complications; the highest according to Clavien-Dindo was IIIa. This patient received per-
cutaneous drainage of an infected hematoma. There was no re-infection in this cohort after a median 
follow up of 24.6 months.
Conclusion: Pericystectomy using a water-jet device is surgically safe and provides a radical treat-
ment for cystic echinococcosis. Minimal blood loss occurs during surgery and postoperative morbidity 
is low. As the cyst wall is preserved, the risk of local recurrence is low. In particular, in patients with 
multiple cysts maximum saving of parenchyma is imperative and can be achieved with this technique.

 
P25
3D planning of irreversible electroporation treatment in pancreatic carcinoma: a use case
B. Eigl, M. Peterhans, S. Weber, D. Candinas, B. Gloor, M. Worni (Bern)

Objective: Irreversible-electroporation (IRE) is an ablation technique that spares vessels and is there-
fore suitable for treatment of locally advanced pancreatic cancer. Our surgery planning software sup-
ports pre-operative simulation of possible needle configurations in 3D to prepare for the ablation treat-
ment. We present herein the application of the proposed software tool to one out of five cases which 
we already planned within a proof of concept study.
Methods: For planning of an open IRE treatment of a carcinoma located in the body of the pancreas, 
pre-operative CT image data was analyzed with a commercial surgery planning tool. The resulting 
3D anatomy models as well as the original CT data were loaded into our tablet-based software. We 
then performed simulation of two different IRE needle configurations (Figure 1) and evaluated them 
with respect to vicinity to critical structures versus achieving the recommended needle spacing and 
parallelism for IRE.
Results: During the surgery the decision was to target according to plan # 1 as the superior mesenteric 
vein was not mobilizable enough to obtain a window for the inferior right needle in #2. The number 
and placement of the needles relative to each other did not significantly depart from the pre-operatively 
defined plan.
Conclusion: Our software gives to surgeon the possibility to pre-operatively verify the feasibility of nee-
dle placement strategies and enables a better orientation of the upcoming situs. Our next step is to 
enable intraoperative computer-assisted navigation to target according to the pre-operative plan.

P26
Frequency of human hepatic ILC is associated with obesity
F. Jebbawi, M. Jakob, D. Kroll, D. Candinas, G. Beldi (Bern)

Objective: The discovery of innate lymphocyte cells (ILCs) has represented a major paradigm shift in 
immunology. Described as mirror of their counterparts CD4 Th cells, lacking TCR receptor, ILCs are 
involved in different functions including host defense against pathogens, inflammatory responses and 
tissue repair. While hepatic ILCs have been well studied in mouse models profound analysis in humans 
are lacking. In the present study, we investigate phenotype and functions of human hepatic ILCs from 
liver biopsies obtained during bariatric surgery.
Methods: Human biopsies were collected during bariatric surgery and processed directly. Analysis 
include patients characteristics, histology, flow cytometry, qPCR and cytokine secretion.
Results: The most abundant ILC in the liver were Lin-CD117+CD127+CD161+, which express also 
GATA3, CRTH2 and NKP46. In vitro these cells secrete Th2 cytokines including IL-5 and IL-13 in re-
sponse to IL-33 and TSLP. We noticed that the frequency of these rather ILC2 like cells tend to decrease 
in obese patients with high BMI (>40kg/m2) compared to patients with lower BMI (<40kg/m2). This 
decrease is associated with a decrease in the secretion of IL-22.
Conclusion: We describe specific subsets of human hepatic ILCs that secrete IL-5, IL-13 and IL-22. 
Morbid obesity is associated with the decrease of a specific ILC fraction.

P27
Beeinflusst die Immunsuppression nach Organtransplantation die Heilung nach operativer Fraktur-
behandlung?
C. Pothmann, H.-C. Pape, H.-P. Simmen, V. Neuhaus (Zürich)

Objective: In den letzten Jahren ist die Anzahl organtransplantierter Personen (TPL), sowie deren Leb-
ensdauer und -qualität nach Transplantation gestiegen. Personen nach TPL nehmen aktiv am Leben 
teil, können verunfallen und Frakturen erleiden. Hat die immunsuppressive Therapie nach TPL einen 
negativen Einfluss auf die Frakturheilung und ist die postoperative Komplikationsrate höher?
Methods: Analyse der in der Traumadatenbank des UniversitätsSpitals Zürich erfassten Daten der 
Jahre 2004 bis 2016. Osteosynthetisierte und nach TPL immunsupprimierte Patienten wurden in die 
Studie eingeschlossen. Die Frakturheilung wurde radiologisch und klinisch dokumentiert. Die Zeit-
panne bis zur Frakturheilung wurde erfasst und mit Werten von Patienten ohne Immunsuppression 
aus chirurgischen Standardwerken und jenen der eigenen Klinik verglichen.
Results: 29 Patienten (15 Männer, 14 Frauen, mittleres Alter 43 Jahre) mit insgesamt 40 Frakturen wur-
den in die Analyse einbezogen. 13 Nieren-TPL, 6 Lungen-TPL, 5 Leber-TPL, 3 Herz-TPL, 2 Nieren/Pank-
reas-TPL. Alle Patienten wurden mit mindestens zwei immunsuppressiven Medikamenten therapiert.
Unfallursachen: 37.5% Sport/Freizeit, 35% Arbeit/Haushalt, 12.5% Verkehrsunfall, 5% ohne Trauma. 
Die Operationen erfolgten unter perioperativer Langzeit-Antibiose, oft in Zweier- oder Dreierkombina-
tion, die Patienten waren durchschnittlich 11.3 Tage hospitalisiert und wurden durch die jeweiligen 
Organspezialisten mitbetreut. Osteosynthesen: In 90% Frakturversorgung primär, in 10% zweizeitig. 
11 Platten Radius/Ulna distal [Heilungsdauer (H) 14 Wochen (W)], 3 Platten Tibia [H 20 W], 3 Plat-
ten Fibula [H 11 W], 9 Nägel Femur [H 51 W], 3 Platten Klavikula [H 51.00 W], 4 Spondylodesen 
Wirbelsäule [H 24 W]), 3 Platten/Schraubenosteosynthese Becken/Sakrum [H 7 W], 1 Zuggurtung 
Patella [H 49 W], 3 Platten Humerus [H 34 W]. Komplikationen: 1 Wundinfekt, 2 Hämatome, 1 Non-
Union. 2-mal persistierende Schmerzen, 2-mal sekundäre Dislokation/Lyse/Materialbruch. In 3 Fällen 
musste eine operative Revision erfolgen.
Conclusion: Die Frakturheilung nach Osteosynthese unter Immunsuppression ist möglich, aber 
deutlich verzögert. Die Wundheilung erfordert mehr Zeit. Wir machen die Immunsuppression dafür 
verantwortlich. Wir empfehlen die chirurgische Standardtechnik anzuwenden, den Bewegungs- und 
Belastungsaufbau jedoch der verzögerten Frakturheilung anzupassen.

 
P28
Survival after lung retransplantation: a single-center experience over 25 years
I. Iskender, M. Schuurmans, S. Hillinger, I. Opitz, D. Schneiter, C. Benden, W. Weder, I. Inci (Zurich)

Objective: Lung retransplantation (ReLTx) is a treatment option carried out at experienced lung trans-
plant (LTx) programs. In this study, we aim to analyze our experience with ReLTx from the initiation of 
our LTx Program.
Methods: We reviewed our prospectively recorded database for patients with end-stage lung disease 
undergoing LTx between 1992 and 2016 and the subgroup of LTx recipients receiving ReLTx. The short-
term and long-term outcomes of ReLTx were summarized. The Kaplan-Meier test was used for survival 
analysis and compared with the log-rank test.
Results: A total of 489 LTx were performed during the study period, among those 22 (4.5%, 12 male, 
median age 46 [16 - 67] years) underwent ReLTx. In-hospital mortality was 32% (n = 7). The me-
dian survival for patients who underwent ReLTx due to chronic lung allograft dysfunction (CLAD, n 
= 19) and early graft dysfunction (n = 3) was 43 [95% confidence interval (CI) 0 - 85] and 1 (95% 
CI 0 - 3) months, respectively (p < 0.05). The median survival, conditional to discharge from hospital 
was 51 [95% CI 37 - 66] months in the CLAD Group. Recipient age, procedure type (unilateral versus 
bilateral ReLTx), downsizing of donor lungs, initial diagnosis at the time of LTx, CLAD type (bronchiolitis 
obliterans syndrome versus restrictive allograft syndrome), time to ReLTx, and era did not significantly 
impact on survival for patients undergoing ReLTx due to CLAD.
Conclusion: Although our numbers of patients undergoing ReLTx were limited, ReLTx for early graft 
dysfunction seems unfavorable and troublesome as donor shortage continues to limit LTx. For patients 
with CLAD, ReLTx provides survival benefit.
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P29
Primary shortening and secondary lengthening of complex third degree open lower leg fractures for 
limb salvage
M. Tryzna, H. Frima, C. Sommer (Chur)

Objective: Severe 3° open factures of the lower limb with combined soft tissue and bone loss remain 
a major treatment challenge. An alternative approach to free flap coverage and bone reconstruction is 
primary shortening and secondary lengthening of the lower leg (PSSL). The aim of this study was to 
describe this strategy and present our results of this treatment.
Methods: The technique, performing primary shortening at the fracture site with internal plate fixation 
and soft tissue coverage followed by secondary lengthening and subsequent minimal-invasive plate 
fixation of the distraction site, is described. Performing a retrospective cohort study, all patients treated 
with PSSL of the lower leg between 2006 and 2017 were included. The primary endpoint was fracture 
healing. Secondary endpoints were the time in external fixation (TEF) and the external fixation index 
(EFI).
Results: Five patients, with a mean age of 36 (range 29-55) were included. Healing and union was 
achieved in all patients. The mean TEF was 72 days (range 52-106) and the mean EFI was 0.79 mo/
cm (0.3-1.1). Limb lengthening started at a mean interval of 47 days (25-56) after the initial trauma. 
The mean time to plate fixation of the distracted site was 7.5 month (3-12). The mean shortening length 
was 7.5 cm (3.5-11).
Conclusion: PSSL is a good and safe solution for severe open fractures of the tibia with combined soft 
tissue and bony defects.

 
P30
Intractable major bleeding after proximal femoral nailing
R. Schaller1, J. Peltzer1, T. Schubert2, Y. Fringeli1 (1Delémont, 2Basel)

Objective: Proximal femoral nailing (PFN) is currently the primary surgical treatment of most intertro-
chanteric fractures. Vascular damage is a rare complication of this procedure, but difficult to recognize 
and potentially life-threatening. Both superficial and deep femoral artery can be affected, with predomi-
nance to the latter one. Due to the characteristics of the patients presenting with this type of fracture 
(elderly, dementia, anticoagulation), the diagnosis and the adequate treatment are often delayed.
Methods: We report a case of iatrogenic lesion of the deep femoral artery with subsequent major 
bleeding caused by the insertion of a distal locking screw of a Proximal Femoral Nail (PFNA, Synthes), 
and discuss its management.
Results: An 89-year-old demented patient presented with a right unstable intertrochanteric femur frac-
ture (AO 31-A2). Closed reduction and internal fixation was performed using a PFNA. Distal locking 
was achieved with a static screw. Two days later, the patient presented with a painful, swollen and 
indurated right thigh with significantly increased perimeter. The hemoglobin (Hb) dropped to 62 g/l. 
An ultrasound showed a 6x3cm organized intramuscular hematoma in the lateral part of the anterior 
compartment. A surgical revision through a lateral access with hemostasis and packing was done, fol-
lowed 3 days later by a 2nd look with packing removal and closure of the fasciotomy. Obvious vascular 
lesions were not identified during both procedures. Despite revision surgery and transfusion of a total 
of 8 red cell concentrates, Hb continued to drop. We opted for a CT-angiography revealing a massive 
hematoma in the medial compartment and an active bleeding of the deep femoral artery. Endovascu-
lar treatment with coil embolization was completed successfully.
Conclusion: Identified causes of vascular damages after PFN are 1) direct lesion by fracture fragments 
at time of injury, 2) surgical reduction process, 3) K-wire/screw insertion, and 4) longstanding irritation 
of the inserted screw. In our case, the lesion was caused by an over penetration of the drill bit during 
the distal screw insertion. To localize promptly and accurately the source of bleeding, we recommend 
an early CT-angiography for unexplained anemia concomitant with swelling and pain of the tight after 
PFN. Coil embolization is the therapy of choice for arterial rupture or pseudoaneurysm after PFN.

 

Figure 1: Preoperative (1) and postoperative (2-4) X-rays attesting of a correct reduction of the 
fracture and positioning of the implant. 

 

 

 

 

 

 

 

 

Figure 1: Preoperative (1) and postoperative (2-4) X-rays attesting of a correct red-
uction of the fracture and positioning of the implant.

 

Figure 2: CT-angiography (axial) revealing an evident asymmetry between left and right tight due to a 
massive hematoma in the medial compartment (*) and an active bleeding with extravasation of 
contrast (arrow) on the right side. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: CT-angiography (axial) revealing an evident asymmetry between left and 
right tight due to a massive hematoma in the medial compartment (*) and an active 
bleeding with extravasation of contrast (arrow) on the right side.

 

Figure 3: Femoral angiography demonstrating a lesion of the deep femoral artery with extravasation 
of contrast at the tip of the distal locking screw (arrow) (left). Result after coiling performed 
proximally and distally to the lesion (right).  

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Femoral angiography demonstrating a lesion of the deep femoral artery 
with extravasation of contrast at the tip of the distal locking screw (arrow) (left). 
Result after coiling performed proximally and distally to the lesion (right).
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P31
No need for scores: decision making in critical lower limb injuries
J. Schneider, C. Sommer, M. Furrer (Chur)

Objective: Critical limb injuries are a multidisciplinary emergency with which every surgeon dealing 
with orthopaedic trauma can be faced anytime. In the literature several scores are proposed for de-
cision making between limb salvage and amputation, the MESS as being the most used and cited 
one. However, the decision about limb salvage may also be influenced by the social and economic 
background of a health system. We present the experience with our decision making and the outcome 
of critical limb injuries.
Methods: The chards of all patients presenting to our clinic with III° open fractures between 2006 and 
2011 were reviewed. Chards were analysed for demographic data, length of stay, number of opera-
tions needed, ability to walk and return to work.
Results: About 135 Gustilo grade III open fracture were treated at our clinic during this time. In total 14 
patients with 27 involved limbs were classified as having a critical limb injury. A limb salvage proce-
dure could be undertaken 19 times. An amputation was needed 8 times. Of these, 3 were above knee, 
2 below knee and 3 hind- or midfoot amputations. Mean age was 51 years in the amputation group 
and 44 years in the limb saving group. The mean MESH score were 8 and 6 respectively. The decision 
to amputate was always based on the clinical picture. In 5 cases, three above knee, one below knee 
and one hind foot, the decision to amputate was made on arrival. In the other 3 cases, the decision was 
made after demarcation over time. In none of them major limb salvage procedures were attempted 
(vascular repair, flaps). The mean number of interventions needed was 4 times in the amputation 
group and 5 times in the limb saving group. Mean length of stay was 24 and 35 days respectively.
In the limb salvage group, all patients in working age were able to return to work at least part time. Of 
the amputated patients, two were lost of follow up, one did not have or want to work, three worked full 
or part time and two were not able to work.
Conclusion: The decision to amputate is mostly straightforward. In our series, above or below knee 
amputations were nearly always done on arrival. In our hands, a MESH score of 8 or higher has a 
sensitivity of 50% and a specificity of 89% for an amputation, A score of 6 or below has a sensitivity of 
58% and a specificity of 63% for limb salvage. However, in our experience, it ads little to the decision 
making process.

 
P32
Prolonged course of ulceroglandular tularaemia: a case report
C. Melis1, M. K. Peter1, B. Egger2, M. Kauper1 (1Tafers, 2Fribourg)

Objective: Tularaemia is a zoonotic disease caused by Francisella tularensis (FT). The most common 
form is ulceroglandular tularemia, presenting as localized lymphadenopathy, which is caused by di-
rect contact with animals or insect bites. In Switzerland, tularemia occurs sporadically and has an 
incidence of 0.5 cases per 100 000. We present a case of an ulceroglandular tularemia with typical 
clinical issues like febrile lymphadenitis and encrusted cutaneous lesions.
Methods: A 24-year-old patient was admitted to our hospital with inguinal lymphadenitis, fever, head-
ache, and generalized aches. Some weeks before he noticed a cutaneous ulcer at the thigh which 
evolved in an encrusted wound. Serological investigations showed a high level of antibodies to FT. 
During antibiotic treatment, a spontaneous rupture of an abscessed inguinal lymph node occurred 
with persistent open fistula. A radical surgical excision was performed.
Results: The excised wound healed by first intention. The histopathological examination revealed a 
necrotizing and granulomatous lymphadenitis, compatible with tularaemia. No microorganisms, vas-
culitis, foreign material or neoplastic tissue were identified. The patient was treated ambulatory and 
discharged home a few hours after the operation. At 4 months follow-up the patient went well without 
any wound-healing disorders.
Conclusion: Tularaemia is a rare and underestimated disease; in Switzerland; it has to be reported to 
the authorities since 2004. The localization of adenitis usually reflects the route of infection. Ciprofloxa-
cin is the treatment of choice and surgical excision of chronic wounds is advised. Tularemia should be 
included in the differential diagnosis of necrotizing lymphadenitis and human contact with vectors and 
reservoirs for tularemia must be avoided.

 
P33
The sural flap for reconstruction of the distal third of lower leg, ankle region and heel
B. Oberreiter, M. Kilgus, A. Platz (Zurich)

Objective: Soft tissue defects of the distal third of lower leg, malleolar region and heel are a common 
problem in general surgery or traumatology. These defects occur primary caused by trauma or sec-
ondary (e.g. due to infections after osteosynthesis). In the general surgery praxis we find such defects 
also due to malignant skin tumors that have to be removed with wide excisions or in cases of venous 
or arterial ulcers.
Methods: The sural flap is a good therapeutic option for reconstructions of tissue defects lower than 
10 cm in diameter of the lower leg, malleolar region and heel. This technique is also probable for high 
risk patients with diabetes or arterial vascular disease up to stage IIb. It is a not very difficult and rather 
save procedure. Main complications are necrosis or venous stasis of the flap and superficial necrosis 
of the skin. In the present work we analyzed all patients treated with sural flaps at our clinic in the last 
11 years retrospectively.
Results: Between 2007 and 2017 we treated 15 patients with soft tissue defects with sural flaps. 4 
of them suffered from open fractures. In 6 cases the soft tissue defects were due to complications of 
the surgery (wound dehiscence, infections). One patient hat a burn injury, one patient suffered from a 
chronic ulcer due to venous insufficiency, one patient had a chronic soft tissue defect after amputation 
of the front foot (due to PAVK IV). Another patient presented with a soft tissue defect after an external 
treated tibia fracture und delayed diagnosis of a vascular obstruction of the leg. One patient had a soft 

tissue defect after an infection of an initially superficial wound due to diabetes mellitus. All patients 
were treated with sural flaps. In 3 cases we found a necrosis of the flap in the postoperative follow up 
(1 patient with peripheral arterial vascular disease, one with chronic venous insufficiency and one with 
diabetes mellitus). One patient presented with superficial skin necrosis that healed without complica-
tions. In another patient we found a small wound dehiscence, which could be treated conservatively. 
10 patients showed an uneventful follow up with good heeling of the flap.
Conclusion: The sural flap is a probable therapeutic option for soft tissue defects of the lower leg, malle-
olar region and heel that can also be performed be general surgeons and traumatologists.

 
P34
Repair of total loss of achilles tendon with a free gracilis muscle flap
M. Sitarcikova, L. Frauchiger, G. Linke, M. von Pichler (Thun)

Objective: Injuries of the Achilles tendon leeds to dysfunction of the foot and substantial disturbance of 
the patients mobility. Total loss of the tendon with concurrent soft tissue defect is a surgical challenge 
for the reconstructive surgeon. The authors describe their experience with a free gracilis muscle flap to 
reconstruct simultaneously the tendon and the soft tissue defect in a 73 year old male patient.
Methods: In the wake of traumatic rupture suture of the achilles tendon and a Flexor hallucis longus 
tansfer were performed. Postoperatively 8 cm of the achilles tendon had to be debrided due to wound-
healing problems and infect. Reconstruction of the tendon and coverage of the soft tissue were re-
quired. A gracilis muscle flap from the left thigh was taken. The muscle including the total length oft he 
tendon down to the pes anserinus superficialis was revascularized by mikroanastomosis to the tibialis 
anterior vessels. The defect of the achilles tendon was nearly 8 cm and could be reconstructed by the 
tendon of the gracilis muscle. Its end was fixed with a interference srew in the calcaneus and proxi-
mally sutured under appropiate tension to the vital tendon of the gastrocnemius muscle. The muscular 
part of the gracilis muscle was used for soft tissue reconstruction and covered by a meshed skin graft. 
There were no complications postoperatively 6 weeks after the operation intensiv physiotherapy was 
started and the patient was allowed to walk after 8 weeks.
Results: In our patient repair of the achilles tendon and soft tissue reconstruction were a succesfull 
surgical treatment for content achievement of the patients mobility. There was full recovery of the flex-
ion function of the foot.
Conclusion: Free gracilis muscle flap is an excellent option for complex reconstruction and coverage 
of the achilles tendon. It should be considered early in the treatment of complex injuries of that delicate 
area.
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P35
Intraoperative injury of a single vessel arterial blood supply in the foot (peronea arteria magna varia-
tion) in a patient with trimalleolar fracture
G. Somaini, P. Stillhard, S. Haupt, G. Heller, S. Hofer Strebel, M. Furrer, C. Sommer (Chur)

Objective: The posterolateral approach has become popular for internal fixation of some types of ankle 
fractures because it provides an excellent view to the fibula and Volkmann triangle at the same time. 
There are anatomical variations in arterial blood supply to the leg, which have to be known.
Methods: A 60-year-old patient came to our emergency-room with a trimalleolar fracture dislocation. 
We decided to stabilize the fracture immediately with an anti-glide-plate in the Volkmann fragment, lag 
screw and neutralization plate in the lateral malleolus via posterolateral approach, and a tension-band-
wiring to the medial malleolus.
Results: A few hours after surgery, the right foot was pale, pulseless and in extreme pain. In CT-an-
giography an injury of the distal peroneal artery with completely missing lower leg perfusion was 
suspected and angiography showed the fatal anatomical arterial variation with a peroneal arteria 
magna as the only blood supply of the right foot. The artery was repaired instantly using microsurgical 
techniques. Soft tissue conditioning followed during several weeks. 8 months postoperatively implant 
removal was performed. The patient regained painless function of her foot and ankle joint.
Conclusion: In usual anatomy, this posterolateral approach is safe, even when one of the three arter-
ies of the lower is impaired. But anatomic variations as a peroneal arteria magna as the only vessel 
supplying the foot has been reported in 0.2-8.3%. An injury of this artery can lead to a catastrophy 
with acute ischemia of the foot. In our case careful clinical examination with, immediate angiography 
followed by emergent vascular repair led to a good outcome.

 
P36
Giant abscess formation of perforated appendicitis mimicking a caecum volvulus
N. Meziane, C. Lippeck, F. Pugin, A. Meyer, B. Egger (Fribourg)

Objective: Volvulus of the caecum or sigmoid colon usually presents as a hypoechoic fluid collection 
in the lower abdomen on ultrasound or CT-scan. Furthermore, these fluid collections may or may not 
contain air-fluid levels. Therefore, these findings are unspecific and may originate from other patholo-
gies such as tubo-ovarian, peri-appendicular or Meckel diverticulum abscess formations. Our intention 
is to raise awareness to these differential diagnoses mimicking sigmoid or caecum volvulus.
Methods: We report the case of a slim, 46-year old female patient presenting clinically with peritonitis 
and a visible painful mass of about 11cm diameter in the right lower abdomen. History revealed fever, 
vomiting and diarrhea for the last three days. Findings on CT-scan were evoking a volvulus of the cae-
cum (10.3 cm in diameter). To our surprise, explorative laparotomy revealed an extensive local perito-
nitis from an abscess-like collection of greenish turbid water underneath the caecum. The adnexa were 
not involved. Although the patient did not have any history of previous abdominal surgery, the appendix 
could not be identified. However, the caecum was otherwise normal. Therefore, the most likely origin 
for this collection was a perforated appendicitis with appendicular abscess formation. Abdominal lav-
age and drainage of the infected site was performed.
Results: Histology revealed the presence of gram-positive diplococci and gram-negative rods (Bacte-
roides fragilis, E. coli, Strept. gr. anginosus/milleri, Strept. group mitis), which may be found in intestinal 
as well as gynecological flora. Perioperatively the patient presented septicemia necessitating fluid re-
suscitation and postoperative ICU monitoring as well as a treatment with broad-spectrum antibiotics 
for a total of 15 days. Postoperative recovery was uneventful and the patient was discharged home 7 
days after the intervention.
Conclusion: In literature, the differential diagnosis of large intraabdominal fluid collections in the lower 
abdomen includes a volvulus of the sigmoid or caecum, a tubo-ovarian, a peri-appendicular or Meckel-
diverticulum abscess formation. In order to obtain the correct diagnosis and especially to exclude/
treat a caecum volvulus explorative laparotomy is still mandatory.

 
P37
Perforating fishbone at the ileocecal valve: case report and review of the literature
Ph. Froment1, B. Egger2, M. Chilcott1 (1Riaz, 2Fribourg)

Objective: Foreign bodies or implants, either ingested or implanted for medical purposes may perfo-
rate into the intestinal tract and therefore be life-threatening.
Methods: We report herein the case of a 50 years old man, with a partial gastrectomy for a perfo-
rated ulcer 24 years ago, who complained about abdominal pain in the right inferior quadrant for the 
last three days. At physical examination rebound tenderness and localized defense were present and 
acute appendicitis was presumed. However, ultrasound examination showed a linear foreign body 
with signs of colitis (Picture 1). Abdominal CT-scan confirmed the presence of a foreign body at the 
ileocecal valve/cecum and the thickened cecum with probable abscess formation but without pneu-
moperitoneum (Picture 2). Explorative laparoscopy showed an inflammatory magma and drainage/
cleaning as well as an ileocecal resection had to be performed by conversion to laparatomy. In the cae-
cum a 5 cm long and perforating fishbone was found (Picture 3 & 4). Histopathology confirmed the di-
agnosis and malignancy could be ruled out. Interestingly, the patient denied afterwards the consump-
tion of big fishes during the previous weeks. The postoperative course was completely uneventful.
Results: Ingested thin and sharp foreign bodies as needles, toothpicks or fishbones may penetrate 
into and trough the walls of the whole digestive tract and cause not only local abscess formation but 
also mediastinitis, generalized peritonitis, sepsis and even death. As also illustrated by our case, up 
to 50% of the patients are unaware of having ingested a foreign body. Moreover, the diagnostic tools 
sometimes fail to identify the foreign body, particularly in cases of ingested toothpicks. Therefore, a 
high index of suspicion is mandatory in cases of unclear abdominal and inflammatory pathologies. 
In the literature, most publications about the topic are case reports. Good clinical sense and judgment 
are necessary to choose the right management between a conservative approach, an endoscopic 

removal of found proximal or very distal foreign bodies, a laparoscopic procedure or even a laparotomy 
for exploration, with or without bowel resections.
Conclusion: Ingested sharp foreign bodies may lead to severe complications. Prompt diagnosis and 
management are necessary to prevent more severe or even lethal complications.

 
P38
Common laparoscopic appendectomy in a young patient ended with a right hemicolectomy. A case 
of misinterpreted diagnosis
A. Ferrario di Tor Vajana, F. Mongelli, M. Marengo, D. La Regina, A. Guerra (Bellinzona)

Objective: Laparoscopic appendectomy is one of the most performed procedure worldwide. Uncom-
mon causes of right lower abdominal pain in young male patients include inflammatory and infectious 
conditions involving the ileocecal region, such as diverticulitis, malignancies, diseases of epiploic ap-
pendages, omentum, or mesentery. We report a case of a young patient with an uncommon misinter-
preted diagnosis.
Methods: A healthy, caucasian, 28-year-old patient with abdominal pains since 24 hours in the right 
iliac fossa, where a localized peritonism was appreciable, was admitted to the emergency department. 
WBC were 16.9x10E9/l and CRP 66 mg/l. US confirmed the strong suspicion of acute appendicitis. 
Laparoscopy showed a normal appendix, nevertheless the caecum appeared very inflamed, thickened 
and stiff. Once mobilized, a purulent abscess was identified posteriorly, near a perforated solitary diver-
ticulum of the caecum. Considering the important inflammation involving the whole caecum and the 
ascending colon, it was decided to perform a laparoscopic right hemicolectomy. The operation as well 
as the post-operative course were uneventful.
Results: Solitary diverticulum of the caecum (SDC) is a benign condition that is very uncommon in 
the Western countries, although it has a higher incidence in Asian population. SDC are a rare cause 
of acute abdominal pain, similarly to acute appendicitis, patients present with tenderness in the right 
lower quadrant, fever, and leukocytosis. Pre-operative diagnosis is possible with CT, although usually 
not indicated in young patients. Therefore a correct diagnosis with US is challenging and often it is 
achieved intraoperatively. The surgical treatment of caecum diverticulitis is to date controversial. Stud-
ies recommend conservative management with antibiotics alone, while others describe the need of 
major resections. In case of conservative treatment, relapses are frequent and occur often in a severe 
manner.
Conclusion: Solitary caecum diverticulitis is a rare diagnosis which is likely to be diagnosed in the 
operating theatre. A treatment with intra-abdominal lavage and postoperative antibiotics is reasonable, 
but should be avoided in young patients due to the high risks of relapse. Surgical treatment with local 
resection or inversion of the diverticulum are considered the treatment of choice. In case of extensive 
inflammation, right hemicolectomy is an option.

 
P39
Acute colonic diverticulitis occurring in a subcutaneous portion of an end-colostomy
M. Muradbegovic1, D. Martin1,2, D. Petermann1, L. Di Mare1,2 (1Morges, 2Lausanne)

Objective: Diverticular disease has an age-dependent prevalence, increasing up to 60 percent at age 
of 60. Around 4 to 15 percent of patients with diverticulosis will present with colonic diverticulitis. The 
case of an acute colonic diverticulitis in a subcutaneous portion of an end colostomy is reported.
Methods: A 77-year-old woman with past history of abdominoperineal resection with end colostomy 
for low rectal adenocarcinoma presented at our emergency department with abdominal pain since 
3 days in regard of her stoma. She developed fever and the clinical examination shown an important 
erythema with phlegmon around the stoma migrating in the left flank with important parastomal ten-
derness.
Results: An inflammatory syndrome was found on blood sample analysis (CRP of 83 mg/L with nor-
mal range of 0 to 10 mg/L and normal leucocytes count of 7.7 G/L with normal range of 4.5 to 11.5 
G/L). An abdominal CT scan demonstrated significant submucosal parietal edema with local adipose 
infiltration in regard of three diverticula, compatible with acute diverticulitis. A two-step treatment was 
initiated. First, a two-week conservative out-hospital treatment with antibiotics (Quinolone and Metro-
nidazole), followed by a segmental colon resection of the end-port of colostomy with redo of new one 
by direct approach at 6 weeks. The patient was discharged on the second post-operative day with no 
complications. The 2-week follow-up showed an incision dehiscence of the stoma, which was man-
aged conservatively during 4 weeks by stomatherapist.
Conclusion: Treatment of acute colonic diverticulitis with parastomal phlegmon in a patient with end-
colostomy can be conservative at first. Delayed surgical treatment with segmental colonic resection 
should be proposed to avoid recurrence and potential associated complications.
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P40
Pneumaturia in invasive colorectal carcinoma: a case report
J. Süsstrunk, J. Blarer, A. Müller, A. Ochsner, U. Zingg (Zurich)

Objective: At the time of diagnosis, approximately 10% of colorectal carcinomas show a locally ad-
vanced stage with infiltration of adjacent organs. In tumors situated in the sigmoid or upper rectum, 
infiltration may occur in the urinary bladder, ovaries or small intestine. In this case report we present 
a patient with pneumaturia caused by a penetration of a locally advanced colorectal cancer into the 
urinary bladder.
Methods: A 65 year old male patient was admitted with urinary tract infection. Additionally he report-
ed a single episode of pneumaturia 5 months ago, several episodes of diarrhea and a slight loss of 
weight. In cystoscopy, a solid papillary tumor at the posterior wall of the bladder was seen (Image 1). 
Computed tomography showed an obstructive tumor at the recto-sigmoid junction with infiltration of 
the urinary bladder with signs of nodal invasion and no suspicion of distant metastases (Image 2). 
Histological specimens from colonoscopy showed an adenocarcinoma and CEA was 4.9ug/l.
Results: With absence of distant metastases, R0-resection was pursued. Mesenteric vessel prepa-
ration and mobilization of the left colon flexure was performed laparoscopically. After lower median 
laparotomy, an en-bloc resection including sigmoid colon, rectum with mesorectal excision and to-
tal cystectomy was performed (Image 3). Reconstruction was performed with an ileal conduit and 
a descendo-rectostomy with a protective transversostomy. Histologic classification according to 8th 
UICC version was: pT4b, pN1c (0/41, satellite nodes in pericolic fat tissue), L0, V1, Pn0, G2, R0. The 
patient had an uncomplicated course and was discharged 11 days postoperatively. The protective 
transversostomy was reversed after 4 weeks and subsequently adjuvant chemotherapy with Fluoro-
uracil and Oxaliplatin was started.
Conclusion: Pneumaturia is the leading symptom in colovesical fistula, most commonly seen in com-
plicated diverticular disease. However, locally advanced cancer needs to be taken into consideration 
and staging and operative planning should be performed accordingly. Multi-visceral, interdisciplinary 
resection can be performed with low morbidity and mortality.
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P41
Stenosierender Prozess im Rektum – nicht immer ein Rektumkarzinom
E. Schreiber1, T. Schütz2, K. Bläuer2, R. A. Schmid2 (1Bern, 2Biel)

Objective: Stenosierende maligne Prozesse des Rektums sind in den meisten Fällen histologisch Ad-
enokarzinome. Wir berichten über einen Fall, bei dem die Stenosierung zwar durch einen malignen 
Prozess hervorgerufen wurde, dessen Ursprung jedoch anderswo lag.
Methods: Eine 84-jährige Patientin wurde notfallmässig vom Hausarzt an die chirurgische Sprech-
stunde zugewiesen aufgrund von zunehmender Obstipation sowie begleitenden, postprandialen 
Krämpfen seit einigen Wochen. Abführende Massnahmen hatten nicht zur gewünschten Besserung 
geführt, die Patientin hatte bei Eintritt seit 7 Tagen keinen Stuhlgang mehr gehabt. Es erfolgte eine 
Rektoskopie, welche eine nicht passierbare Raumforderung im Rektum 5 cm ab ano zeigte. Das CT 
des Abdomens wies eine Kolitis der aboralen Hälfte des Kolon sigmoideum auf, das Rektum war mit-
betroffen. Die Koloskopie mit Biopsie wies ein diffus wachsendes Adenokarzinom mit positiven Östro-
gen- und Progesteron-Rezeptoren nach. Bei der Patientin wurde 32 Jahre zuvor ein Mammakarzinom 
mittels Mammaablation rechts behandelt. Keine adjuvante Radio-Chemotherapie. Sie hatte in den 
Monaten vor der aktuellen Hospitalisation eine zunehmende Verhärtung in der rechten Axilla bemerkt, 
die implantierte Mammaprothese hatte sich zunehmend disloziert. Nach oben genannter Diagnostik 
wurde eine Therapie mit Letrozol begonnen, welche von der Patientin gut vertragen wurde. Der Stuh-
lgang normalisierte sich unter der Therapie.
Results: Mammakarzinome metastasieren sowohl lymphogen als auch hämatogen. Häufig sind 
zunächst regionale Lymphknotenstationen betroffen. Metastasen können aber auch Lunge, Knochen, 
Leber, Nebenniere und Gehirn betreffen.
Conclusion: Dieser Fall zeigt eine seltene Ursache für einen stenosierenden Rektumtumor.

 
P42
The tailgut cyst – a rare entity in rare locations. A report of a precoccygeal and a presacral tailgut cyst
B. Wiesler1, R. Stoll1, R. Rosenberg2, A. Zerz3, L. Lamm1 (1Bruderholz, 2Liestal, 3St.Gallen)

Objective: Tailgut cysts are rare cystoid lesions, which usually occur in the presacral space. It is as-
sumed, that they develop from a remnant of the tailgut. We discuss different locations and the thera-
peutic management of tailgut cysts.
Methods: We present the case of a 38 year old woman with a recurrent presacral tailgut cyst, and the 
case of a 35 years old woman with a rare precoccygeal tailgut cyst.
Results: A 35 year old woman presented with an increasing, nonpainful, palpable formation in the pre-
coccygeal area. An MRI showed a cystic formation with a size of 2 cm next to the coccyx. It had no con-
nection to the rectum. Total excision was performed under digital rectal control. Histological analysis 
revealed a cystic formation predominantly lined with non-keratinizing squamous epithelium, without 
indication of malignancy, consistent with a tailgut cyst. A 38 year woman presented to our emergency 
unit with two weeks of fever and four weeks of pain in the left gluteal area. An MRI revealed a presa-
cral cystoids lesion with a size of 8,5 cm. Blood cultures were positive for streptococcus sanguinis. 
Antibiotic treatment was started and a laparoscopic excision performed. We present the perioperative 
course of both cases including MRI, macroscopic and histopathological views.
Conclusion: These two cases outline the importance of tailgut cysts as differential diagnosis for cystic 
lesions in the precoccygeal and presacral space. Tailgut cysts typically present in middle aged women 
and are frequently asymptomatic. They regularly occur in the presacral space. Few cases have been 
reported with tailgut cysts in the perirenal, perianala and precoccygeal space. The therapeutic man-
agement of the tailgut cysts depends on the location. We got good results with local excision in precoc-
cygeal tailgut cyst. Laparoscopic total excision of deep presacral and retrorectal localized tailgut cysts 
showed itself to be complex. They can show malignant transformation, though this is rare.

 

P43
Endo-vacuum closure treatment without protective ostomy for anastomotic leakage after rectum re-
section – a case report
C. Portenkirchner, C. Maurus, J. Janczak, Ö. Ögredici, R. Strahm, N. Pfeifer, L. Pietrogiovanna,  
M. Paciorkowski, W. Brunner (St.Gallen)

Objective: Anastomotic leakage is still the most threatening complication of colorectal surgery with 
high impact on the further healing process. In most cases anastomotic take down and definitive co-
lostomy is chosen as treatment option. Endoscopic vacuum therapy can be one alternative but saving 
procedures without protective ostomy are nevertheless rarely described. This work aims to report a 
case of anastomotic leakage without ostomy, where saving of the anastomosis with endo-vacuum 
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assisted closure treatment was successfully performed.
Methods: A male patient, 59 y, diagnosed with adenocarcinoma of the rectosigmoid was treated with 
single port rectum resection and PME without protective ostomy. After uneventful postoperative course 
a CT scan was performed on day 7 due to persistent high inflammation parameter, showing retrorectal 
fluid collection due to anastomotic leakage Grade B, covering half of the circumference without any 
intraabdominal connection. Treatement with endo-vacuum closure treatment was started.
Results: After posterior transcutaneous drainage, endoscopy and endo-vacuum assisted closure 
treatment was started simultaneously, continued only by endo vacuum therapy. Exchange was per-
formed regularly two times a week, overall seven treatments were necessary. Failure of colorectal 
anastomosis can have dire consequences, including longer lengths of stay, more interventions, and 
increased morbidity and mortality. Management without colostomy seems to be experimental so far. 
Local treatment with endo-vacuum assisted closure can be considered as an alternative therapy in 
selected patients, preventing further major surgery, colostomy and need for restoration. On the other 
hand, regular changes of the endo-vacuum dressing also lead to prolonged time in hospital and re-
peated interventions.
Conclusion: Endo-vacuum assisted closure therapy is an alternative approach that can be considered 
in selected patients without peritonitis with failed colorectal anastomoses. Interprofessionality between 
gastroenterologists and surgeons is of great importance in this special treatment option.

 
P44
Currarino-Syndrome: case report of a 47-year old patient presenting with recurrent presacral mass
F. Neff, R. Kraus, P. Villiger (Chur)

Objective: Currarino-syndrome (CS) represents a rare condition consisting of presacral mass, ano-
rectal malformation and sacral bone deformation. However, patients present with a variety of clinical 
phenotypes. While sacral deformation is generally present, other signs of disease vary in their severity 
or may be absent. Presacral mass consists of an anterior meningozele or a teratoma in most cases. 
The syndrome is considered an autosomal-dominant condition with however incomplete penetrance 
and shifting expressivity. As a causative gene, motor neuron and pancreas homeobox 1 gene (MNX1) 
on chromosome 7q36 has been identified.
Methods: We present the case of a 47 year old female patient who has suffered from constipation 
since the age of 18, but did not show any other symptoms. Back then further radiological diagnostic 
showed a large presacral mass as well as a hypoplasia of the right hemisacrum. Family history re-
vealed that her father and one of his sisters also suffered from CS. Presacral mass in her case was 
initially diagnosed as an anterior meningocele, and was surgically adressed several times. In 2013, 
an MRI again showed a presacral mass. Surgical removal of the mass was at this point declined by 
the patient. Four years later, the patient presented again, now suffering from worsening constipation, 
recurrent urinary tract infections, and urinary frequency. A newly performed MRI showed a progression 
in size of the mass. Uterus, bladder, sigmoid colon and rectum were displaced ventrally and ventrolat-
erally. Due to the worsening of her symptoms, the patient now agreed to surgery.
Results: Intraoperatively, the cystic lesion could be detached from the surrounding tissue through a 
Kraske approach in prone-jackknife position. Postoperative follow-up was unremarkable. The histologi-
al work-up of the mass showed a mature cystic teratoma. Six weeks after surgery, the patient reported 
considerable improvement of her symptoms.
Conclusion: CS is a very heterogenous clinical entity, what needs to be considered when its existence 
is suspected and also when treatment is planned. An x-ray of the sacrum allows screening for CS, yet 
a pelvic MRI is the method of choice to detect existing anomalies. Treatment of CS depends on existing 
symptoms, however removal of a presacral mass is generally recommended in order to prevent com-
plications, such as meningitis, neurological damage, or malignant transformation.

 
P45
Isolated hip pain in a 46 year old female patient with otherwise asymptomatic appendicitis: a  
diagnostic “long way round”
D. Fässler, Ch. Meier, R. Patzwahl (Winterthur)

Objective: We report the case of a rare clinical manifestation of appendicitis. The history, diagnostic 
work-up and therapies are presented and discussed.
Methods: A 46 year old, otherwise fit and healthy woman was admitted to the emergency department 
with a 9-day history of groin pain with a limp and a recurrent high temperature. She complained of 
no abdominal symptoms and the clinical examination of the abdomen was normal. A painful swell-
ing of the right groin was noticed and the range of motion of the hip was painfully impaired. Labora-
tory results showed an increased C-reactive protein level of 89mg/l and a normal leucocyte count. 
Contrast-enhanced abdominopelvic CT revealed a fluid collection with rim enhancement along the 
iliopsoas muscle expanding into the thigh and a joint effusion of the hip. No abdominal pathology was 
found. A septic coxitis with a concomitant abscess of the iliopectineal bursa was suspected and an 
ultrasound-guided hip aspiration was performed. Analysis of the sample did not reveal any evidence 
for a bacterial infection. The next day, MR-imaging of the pelvis and lumbar spine was performed to rule 
out spondylodiscitis as a possible source of the iliopsoas abscess. Surprisingly, retrocecal appendicitis 
with a small abscess was detected. Laparoscopic appendectomy and wash-out of the abdomen was 
performed 2 days following admission. However, no communication with the iliopsoas abscess was 
found. An intraabdominal drain was placed and antibiotic treatment with cefepime and metronidazole 
was initiated. In the latter course, increasing groin pain developed. Follow-up CT 3 days postoperatively 
demonstrated a growing abscess along the iliopsoas muscle and the femoral vessels into the thigh. 
The abscess was drained through an incision distal to the inguinal ligament. Antibiotic treatment was 
continued for a total of 7 days. The further course was uneventful with a swift decline of all symptoms.
Conclusion: The existence of a reactive joint effusion of the hip and absence of any abdominal symp-
toms delayed the correct diagnosis and appropriate treatment in this case. The clinical distinction 
between a retroperitoneal abscess and septic hip arthritis may be difficult due to the similarity of symp-

toms and clinical signs. Furthermore, septic coxitis secondary due to a retroperitoneal abscess has 
been described in the literature.
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Fig.	1.	A.	Standard	axial	CT	plane	proves	a	marginal	effusion	of	the	right	hip	joint.	Furthermore,	
concomitant	iliopectinal bursitis	is	suspected.	B. Axial	STIR	MR	sequences	confirm	the	intraarticular	
effusion.	C/D.	Axial	T1	SPAIR	with	Gadolinium	(C)	and	coronal	STIR	MR	sequences	(D)	show	a	large	
fluid	collection	extending	from	the	iliacus	muscle	through	the	inguinal	canal	into	the	thigh.

Fig. 1. A. Standard axial CT plane proves a marginal effusion of the right hip joint. 
Furthermore, concomitant iliopectinal bursitis is suspected. B. Axial STIR MR se-
quences confirm the intraarticular effusion. C/D. Axial T1 SPAIR with Gadolinium 
(C) and coronal STIR MR sequences (D) show a large fluid collection extending 
from the iliacus muscle through the inguinal canal into the thigh.
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Fig.	2.	A.	Axial	T1	SPAIR	with	Gadolinium	MR	demonstrates an	abscess formation within the
iliacus muscle. B. Sagittal	T2	MR	sequences	show	a	large	retroperitoneal	abscess	extending	into	
the	thigh	with	concomitant	effusion	of	the	hip	joint.

Fig. 2. A. Axial T1 SPAIR with Gadolinium MR demonstrates an abscess formation 
within the iliacus muscle. B. Sagittal T2 MR sequences show a large retroperito-
neal abscess extending into the thigh with concomitant effusion of the hip joint.

Fig.	3.	A.	Standard	axial	CT	reconstruction.	Detection	of	an	appendicolith without	appendicitis	or	any	
other	intraabdominal	pathology.	B. Axial	MR	plane	(T1	SPAIR	with	Gadolinium)	shows	a	typical	target	
appearance	(12mm	diameter)	of	acute	appendicitis	with	surrounding	liquid	collection.
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Fig. 3. A. Standard axial CT reconstruction. Detection of an appendicolith without 
appendicitis or any other intraabdominal pathology. B. Axial MR plane (T1 SPAIR 
with Gadolinium) shows a typical target appearance (12mm diameter) of acute ap-
pendicitis with surrounding liquid collection.

Fig.	4.	Intraoperative	images.	A. Laparoscopy reveals acute retrocecal appendicitis without signs
of perforation.	B. Situation	after	stapler	division	and	removal	of	appendix.	No	communication	
between	intraperitoneal	cavity	and	retroperitoneal	abscess	is	seen.
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Fig. 4. Intraoperative images. A. Laparoscopy reveals acute retrocecal appendici-
tis without signs of perforation. B. Situation after stapler division and removal of 
appendix. No communication between intraperitoneal cavity and retroperitoneal 
abscess is seen.
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P46
Lessons learned from implant-related infection with bacillus spp of the proximal femur: a rare and 
insidious complication after internal fixation of closed fractures
S. Ebert, Ch. Meier, S. Meili, P. Wahl (Winterthur)

Objective: Bacillus are Gram-positive, primarily aerobic, rod-shaped and spore-forming bacteria. Ubiq-
uitary in environment, infections with Bacillus are known to occur after open fractures, but are rarely 
described as cause for infections after internal fixation of closed fractures. Based on a case of implant-
related infection of the proximal femur with Bacillus spp after internal fixation, we report on the associ-
ated diagnostic and therapeutic challenges.
Methods: Case report with review of the essential features.
Results: A 74 year old male suffered a pertrochanteric fracture of the femur due to a low energy fall. He 
had an osteoporosis secondary to chronic alcohol and tobacco abuse. Internal fixation was performed 
with a cerclage and cephalomedullary nail. Three debridements were performed for postoperative 
wound oozing before infection with Bacillus spp was detected. Insufficient sampling with misinter-
pretation and empiric antibiotic treatment delayed proper diagnosis. One-stage implant exchange, 
supported by T and combined with systemic antiobiotical treatment (co-amoxicillin iv, followed by 
levofloxacin po), healed the infection and the fracture. Due to possible spore formation, the antibiotic 
treatment was maintained for a total of 6 months. Implant removal and total hip arthroplasty was 
performed for progressive osteoarthritis 18 months later. No recurrence of the infection was observed, 
now over 2 years later.
Conclusion: Orthopaedic or trauma implant-related infection with Bacillus spp is reported rarely, ex-
cept after open fractures. Immunosuppression is a known risk factor. It usually presents with large 
seromas, recurrent hematomas or wound oozing,. When revising an implant, proper sampling (4-6 mi-
crobiological biopsies and histopathological quantification of granulocytic infiltrate) is strongly recom-
mended, as low virulence microorganisms might cause local infection without obvious septic signs. 
The assumption that the source of detected low-virulence microorganisms is contamination must be 
made with caution as the presence of an implant allows development and persistence of infections 
otherwise eliminated by the immune system. Extended duration of the antibiotic treatment should be 
considered for sporulating bacteria, with the aim of reducing the risk of late recurrence.

Pic 1: ORIF with cerclage and cephalomedullary nail Pic 2: Implant exchange and application of vancomycin-
loaded calcium sulphate pellets for local antibiotic 

therapy  

Pic 1: ORIF with cerclage and  Pic 2: Implant exchange and application 
cephalomedullary nail of vancomycin-loaded calcium sulphate 
 pellets for local antibiotic therapy

Pic 2: Osseus consolidation Pic 4: Implantation of a total hip arthroplasty due to 
progressive osteoarthritis 

Pic 3: Osseus consolidation Pic 4: Implantation of a total hip arthro-
 plasty due to progressive osteoarthritis

Pic 5: Bacillus spp in gram’s method Pic 5: Bacillus spp in gram’s method

Pic 5: Bacillus spp with spore under the eletromicroscope Pic 5: Bacillus spp with spore under the eletromicroscope

P47
HSM-Schwerverletzenversorgung: Können Suva-Angaben bedenkenlos auf alle Unfallversicherten in 
der Schweiz übertragen werden?
K. Kornmann, F. Maeder, F. Amsler, T. Gross (Aarau)

Objective: In der Schweiz betreut die Suva etwa die Hälfte aller via Unfallversicherungsgesetz (UVG)- 
Versicherten. Daher werden meist deren statistische Angaben, insbesondere auch für Langzeitfolgen 
und Aufwand / Kosten nach Unfall verwendet. Wir wollten für den Bereich der Hochspezialisierten 
Medizin (HSM)-Trauma-Versorgung wissen, wie vergleichbar die soziodemographischen, Unfall- 
und Behandlungs- Charakteristika der Gruppe Suva-Versicherter mit denen nicht-Suva-Versicherter 
gleichen Alters sind.
Methods: Retrospektive Analyse der in den Jahren 2010-2016 gemäss HSM-Erwachsenen-Kriterien 
(Injury Severity Score, ISS ≥19 und/oder Abbreviated Injury Scale, AIS, Kopf >2) als schwerverletzt 
geltenden Patienten im Alter von 16-64 Jahren eines Schweizer Traumazentrums (chi-square, ANOVA; 
p<0.05).
Results: Insgesamt wurden in der Beobachtungsperiode 561 HSM-Verletzte versorgt, wovon 47.2% 
(n=265) Suva-versichert waren. Suva-Versicherte waren häufiger männlich (88% vs. 35%, p<0.001), 
polytraumatisiert (p=0.001) und wiesen eher schwere Thoraxverletzungen (AIS>2) auf (p=0.03) als 
nicht-Suva-Versicherte. Die beiden Gruppen unterschieden sich nicht bzgl. z.B. erstem systolischem 
Blutdruck (p=0.413), initialer Sauerstoffsättigung (p=0.817), erstem Glasgow Coma Score (GCS)-
Wert (p=0.341), Gesamt-Traumaschwere (Injury Severity Score, ISS; p=0.109) oder Zustand bei Spi-
talaustritt (Glasgow Outcome Scale, p=0.385). Andererseits war die gemäss RISC 2 erwartete (6.1% 
vs. 9.2%, p=0.032) wie die beobachtete Letalität Suva-Versicherter geringer (5.6% vs. 13%, p=0.003) 
als bei nicht-Suva-Versicherten. Daraus folgte eine bei Suva-Versicherten niedrigere als gemäss RISC 
2 erwartete Letalität, wohingegen die Sterberate bei nicht-Suva-Versicherten höher als erwartet war 
(p=0.022).
Conclusion: Gemäss diesen Resultaten eines Schweizer Traumazentrums können im Bereich der HSM-
Schwerverletztenversorgung gewonnene klinische Daten Suva-Versicherter als relativ repräsentativ für 
die Altersgruppe Berufstätiger angesehen werden, sofern grundsätzliche Kollektiv-Unterschiede wie 
bspw. Alter, Geschlecht und Traumakonstellation adäquat berücksichtigt werden. Falls diese Angaben 
von anderen HSM-Zentren bestätigt werden, könnte ein selektiver Einbezug von Suva-Daten in das Sch-
weizer Traumaregister durchaus Sinn machen.
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P48
Standardized Haller Index and Asymmetry Index combined result in a more accurate assessment of 
pectus excavatum
S. B. Sesia1, M. Heitzelmann2, S. Schaedelin3, O. Magerkurth4, G. J. Kocher1, R. A. Schmid1, F. M. Haecker3 
(1Bern, 2Speyer/DE, 3Basel, 4Baden)

Objective: The Haller index (HI), derived from thoracic computed tomography (CT) scanning, is the 
most widely accepted standard for describing the severity of pectus excavatum (PE). However, the 
sternum level where the HI is measured is not standardized. Furthermore, HI does not consider the 
asymmetry of PE. Since asymmetric PE is more difficult to repair than symmetric PE, the aim of this 
study was to determine the most appropriate level for measuring the HI on one hand and introducing 
the Asymmetry-Index (AI) on the other hand in order to respect the aspect of asymmetry in PE.
Methods: After approval by the Institutional Review Board (IRB), preoperative CT scans of 43 patients 
with PE were retrospectively analyzed by measuring both the HI and the AI at three different levels 
(levels 1, 4, and 5). The control group comprised of 33 patients who underwent thoracic CT scans for 
other reasons than PE. For each patient an independent radiologist calculated HI and AI according to a 
structured protocol. A McNemar test was used for statistical analyses of HI and AI.
Results: While the sensitivity of the HI was highest when measured at level 4 (caudal end of corpus 
sterni) (p<0.388), the AI exhibited the highest sensitivity at level 1 (sterno-manubrial junction). When 
combining both indices, the sensitivity of assessing PE significantly increased compared to the use of 
HI at level 4 alone (p<0.002).
Conclusion: Our study indicates that a more standardized measurement of the HI can not only im-
prove the sensitivity of this important chest wall index, but would also improve the comparability of 
PE patients. In addition the combination of a standardized HI and AI enables a much more accurate 
description of this chest wall deformity.

 
P49
Solitary fibrous tumor of the pleura with Doege-Potter syndrome: symptomatic recurrence in a 
93-year-old female
C. Forster, E. Abdelnour-Berchtold, A. Roumy, M. Gonzalez (Lausanne)

Objective: Solitary fibrous tumors (SFTs) are rare mesenchymal tumors most commonly arising from 
the pleura. When associated with paraneoplastic syndrome of hypoglycemia caused by the secretion 
of a high-molecular-weight form of IGF-II, it is referred to as the Doege-Potter syndrome. Surgery with 
complete tumor resection is the only curative treatment.
Methods: We present a 93-year-old female diagnosed with a Doege-Potter syndrome since 1993 who 
underwent three repetitive resection of recurrent solitary fibrous tumor.
Results: From the beginning, she demonstrated refractory hypoglycemia and underwent two resec-
tions of large solitary fibrous tumor by right thoracotomy in 1993 and 2004. The second procedure 
included residual tumor excision, resection of the 4th, 5th and 6th rib followed by chest wall recon-
struction. After a long disease free interval, she developed a second recurrence ten years later with 
refractory hypoglycemia. Chest CT-scan showed two recurrent lesions, the largest measuring 13 x 
18.5 cm in close contact to the chest wall and infiltrating the apical segment of the right lower lobe. 
Transient normalization of the gylcemia was obtained after two successive arterial embolizations. Fi-
nally, the patient remained symptomatic with refractory hypoglycemia and a third surgical resection 
was proposed. She underwent en-bloc resection of previous reconstruction of the chest wall with two 
recurrent solitary fibrous tumors and apical segment of the lower lobe. Chest wall was reconstructed 
with mesh and titanium plates. Glycemia was immediately normalized on postoperative course. Patho-
logical exams revealed the presence of solitary fibrous tumor with marginal resection. The patient was 
discharged on postoperative day 14.
Conclusion: Repeated recurrences in solitary fibrous tumor are rare after previous surgical resection. 
Repetitive thoracotomies after chest wall reconstruction can be technically difficult and questionable, 
especially in old patients. But since the benefits of the surgery outweigh the risks, it still should be 
considered and discussed with the patient.

Figures 

Fig. 1: The CT-scan showed a voluminous right pulmonary arising from the pleura.   

Fig. 2 (a, b): The CT-scan showed a voluminous right pulmonary hypervascular mass with 

pleural attachment (a) and with another smaller mass in middle right lung lobe (b) with 

thickening of the pleura, both lesions corresponding to a neoplasic recurrence. 

Fig. 3: Postoperative chest radiography showing the two MatrixRIB plates and coils in 

intercostals arteries. 
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Figure 1 

   

Figure 2 (a, b) Figure 2 (a, b): The CT-scan showed a voluminous right pulmonary hypervascular 
mass with pleural attachment (a) and with another smaller mass in middle right 
lung lobe (b) with thickening of the pleura, both lesions corresponding to a neo-
plasic recurrence.

 

Figure 3 

 

Figure 3: Postoperative chest radiography showing the two MatrixRIB plates and 
coils in intercostals arteries.

P50
Transmediastinal VATS-resection for contralateral paratracheal lymphnodes in recurrent lung cancer: 
the usefulness of recurrent laryngeal nerve monitoring
A. Zehnder, L. Guglielmetti, I. Tosoni, F. Grieder, S. Breitenstein, H. Gelpke (Winterthur)

Objective: Since thoracoscopic mediastinal dissection of the paratracheal lymphnodes on the left 
side (4L position) is usually a very demanding procedure and guidelines are lacking evidence, these 
lymphnodes may not be routinely dissected. In case of recurrence in this position the best approach 
is quite debatable. With this rare case we demonstrate a special transmediastinal VATS-technique for 
resection of a recurrent lung cancer in a contralateral, paratracheal lymphnode of the left side. We used 
a standardized nerve monitoring during the whole procedure to identify and protect the left recurrent 
laryngeal nerve which can easily be affected in this procedure.
Methods: We present a 67 year old female patient with a history of stage IIIA squamous cell carci-
noma in the left upper lobe. Initial treatment consisted of neoadjuvant chemotherapy followed by two-
step open resection of the left upper lobe and additional adjuvant chemotherapy (according to SAKK 
16/14). In the follow-up CT-scan after 10 months a histologically positive lymphnode in 4L position 
could be detected. The VATS-procedure consisted of three incisions, including a utility incision.
Results: The affected lymphnode could be resected completely according to the histology. We detected 
no dysfunction of the left recurrent laryngeal nerve postoperatively. The patient could be discharged on 
the fifth postoperative day.
Conclusion: The presented video very clearly shows the value of recurrent laryngeal nerve monitoring 
for transmediastinal VATS-resection of contralateral recurrent lung cancer in station 4L lymphnodes. 
We already used this technique in 82 of over 500 anatomical lung resections since 2009 until 2017 
(system function proven in 95%) resulting in only two permanent lesions of the recurrent laryngeal 
nerve detected (2%). Also with the case, we proof the feasibility of this approach which may be supe-
rior to other techniques, e.g. mediastinoscopy or same-side surgery.

 
P51
A rare cause of spontaneous hemothorax in a patient with Von Recklinghausen’s disease
G. Cito1, F. Degbelo2, M. Christodoulou2 (1Bramois, 2Sion)

Objective: Spontaneous intrathoracic hemorrhage is a rare event that can happen in patients with 
Von Recklinghausen’s disease or Type 1 Neurofibromatosis (NF1). Vascular lesions are associated 
in account for 3.6%. The mean age for occurrence of spontaneous hemothorax in patient with NF1 
is 42.6years. It is more frequent in women and on the left side. The rate of mortality is 30.4% (Miura 
2005). The two main arteries are involved: the intercostal and the subclavian arteries. This condition is 
a life-threatening syndrome and may require emergency surgical management.
Methods: We report herein the case of a 45-years-old man with medical history of neurofibromatosis 
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that complaining of a 3-day history of progressive dyspnea. At the admission in the emergency room 
the patient is hemodynamic stable with left pulmonary hypoventilation and dullness on percussion. A 
chest CT scan was performed and showed a large left hemothorax with mediastinal shift to the right 
(fig 1) with no active bleeding (fig2). A chest tube was placed and approximately two liters of a hemat-
ic liquid was removed. The patient was discharged after eight days of hospitalization. Another chest CT 
scan was performed a month later no vascular aneurysm or any source for hemothorax was found.
Results: Management of the spontaneous hemothorax has been proposed according to hemody-
namic stability. For the unstable patient, it is proposed an emergently aggressive treatment with either 
thoracotomy with ligation, bypass or replacement of vessels (Muhamar Izance 2015) or VATS (Mi-
yazaki). For the stable patient, they proposed a percutaneous endovascular treatment for the diagnosis 
and treatment (Miura 2005) or a two-stage approach with an endovascular management with coil 
embolization or stent graft placement followed by VATS for clots removal (Muhamar Izance 2015). In 
the present case, as the patient was hemodynamically stable without vascular source of bleeding, we 
have used a conservative treatment with only chest tube placement.
Conclusion: Spontaneous hemothorax in NF1 patient, is a rare event that can be fatal. One should 
bear in mind this diagnosis when taking care of patient with this genetic disorder. The gold standard 
management is still unknown and treatment has to be tailored to every patient.

 
 

 
 

P52
Flexible bronchoscopy under spirometry detects instability of the right main bronchus after open  
extended extrapleural lobectomy of the right upper lobe of the lung
R. Bumm, G. Somaini, P. Ludwig, T. D. Latshang, M. Furrer (Chur)

Objective: Dyspnoea caused by an instability of the main bronchus after extended upper lobe resection 
is a very uncommon clinical entity. The very particular case is presented and especially the postopera-
tive diagnostic work-up by cine-MRI and flexible video-bronchoscopy under ergometry conditions is 
highlighted.
Methods: A 44 year old male patient was submitted with a bulky tumor in the pleural cavity which 
was related to the right upper lobe and the chest wall. A soft tissue sarcoma was suspected and the 
patient underwent an extended open and extrapleural lobectomy of the right upper lobe with chest wall 
resection. Histology revealed a giant intrapleural leiomyoma.The postoperative course was uneventful. 
However, 6 weeks later the patient presented with progressive dyspnoea and chest pain. Conventional 
diagnostics did not clarify the situation. The patient underwent bodyplethysmography, which yielded 
a combined and serious restrictive / obstructive ventilation disorder. In order to further evaluate the 
functional deficite, the patient was scheduled for a cine-MRI scan as well as a flexible bronchoscopy 
under ergometry conditions.
Results: Dynamic MRI scan did not detect an instability of the chest wall or herniation of the lung. How-
ever, bronchoscopy under ergometry (101 watts, i.e. 80% predicted) showed a progressive stenosis 
of the right main bronchus during inspiration with related collapse of the lateral bronchial wall at the 
tracheobronchial angle. In addition, an expiratory protrusion of the pars membranacea of the trachea 

into the right main bronchus was obvious. The disorder had an inspiratory and expiratory component.
Conclusion: Dynamic bronchoscopy under physical effort was able to demonstrate a clinically sig-
nificant airway constriction that occurred after uneventful extended lobectomy of the right upper lobe. 
The patient is under consideration for rethoracotomy and sleeve resection or airway-stenting of the 
respective bronchial segment.

 
 
 
P54
Preoperative addition of anti-angiogenic bevacizumab to standard induction cisplatin/pemetrexed 
does not increase the risk of acute postoperative bleeding after surgery for malignant mesothelioma
O. Lauk, K. Brüstle, M. Friess, Thi Dan L. Nguyen, T. Frauenfelder, R. Stahel, W. Weder, I. Opitz (Zurich)

Objective: Adding anti-angiogenic Vascular Endothelial Growth Factor (VEGF) inhibitor bevacizumab 
to doublet cisplatin/pemetrexed (cis/pem) in 2nd line treatment for malignant pleural mesothelioma 
was reported to have a significant improvement on overall survival. In the present analysis, we report 
for the first time on surgical mortality and morbidity when bevacizumab (avastin) was used as induc-
tion therapy before pleurectomy/decortication (P/D) for mesothelioma.
Methods: 15 patients were treated with 3 to 6 cycles of induction chemotherapy with cis/ pem and 
bevacizumab whereas the last cycle prior to surgery was conducted without bevacizumab. The period 
between last cycles of chemotherapy and surgery has been 4-6 weeks and 10 weeks for the last dose 
of bevacizumab in all patients. The use of erythrocytes until postoperative day (POD) 14 was analyzed. 
Standardized, tumor response to induction chemotherapy was assessed by modified response criteria 
in solid tumors (mRECIST) in a restaging CT scan as shown in Figure 1. The present patient cohort was 
compared with a historical cohort undergoing doublet induction chemotherapy with cis/pem alone. 
Results: According to mRECIST criteria, all patients, except four with partial remission (PR), showed a 
stable disease (SD) after triplet chemotherapy and no significant difference was seen between both 
groups (p=0.3). None of the patients showed intraoperative or postoperative bleeding complications. 
90-day mortality was zero. The median intraoperative blood loss in the bevacizumab group was 
650ml and in the historical group 750ml without necessity of blood transfusion in both groups. The use 
of erythrocyte concentrates was not higher during the first 2 weeks compared to our historical control.
Conclusion: These initial data demonstrate that P/D can be performed safely if appropriate time 
frames are respected between last cycle of chemotherapy and surgery. Response rates were were not 
different when adding bevacizumab, but overall survival (OS) of this triplet induction chemotherapy 
has to be further evaluated.

 
P55
Thoracoscopic thymectomy during myasthenic crisis in a patient with late onset myasthenia gravis 
associated with thymoma
G. Somaini, C. Michelitsch, R. Sturzenegger, P. Vanek, M. Furrer (Chur)

Objective: Thymectomy is indicated in all patients with thymoma-associated myasthenia gravis (MG). 
But thymectomy has not been recommended during myasthenic crisis and is known to be a risk factor 
for postoperative worsening. Steroids are the most effective treatment for MG, but may initially cause 
disease exacerbation.
Methods: A 51-year-old man was referred with rapidly progressive weakness of shoulder and face 
muscles. A thymoma was radiologically seen on CT. The diagnosis of a late onset MG was made and 
oral corticosteroids and cholinesterase inhibitors were initiated. After initiation of therapy deterioration 
occurred due to myasthenic crisis. The patient presented with massive dyspnea and respiratory insuf-
ficiency, resulting in intubation, mechanical ventilation, and early tracheotomy has been performed 
in the intensive care unit. There was no clinical improvement despite administration of intravenous 
immunoglobulin. After unsuccessful extubation, we decided to perform robot-assisted thoracoscopic 
(RATS) extended thymectomy by a right thoracic approach.
Results: The surgery was performed without complications. The patient recovered well from the sur-
gery and was rapidly extubated and transferred to a rehabilitation facility. His MG symptoms improved 
allowing to rapidly tapering the oral medication.
Conclusion: If medical treatment is unable to stabilize the patient’s condition during a myasthenic 
crisis minimal invasive surgery can be a straightforward and successful approach in these patients.
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P56
Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia: a rare case report and review of the 
literature
E. Koliakos, T. Thomopoulos, Z. Abbassi, C. Duc, M. Christodoulou (Sion)

Objective: Presentation of a rare disease.
Methods: Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia (DIPNECH) is a rare pulmo-
nary disorder that is characterized by diffuse hyperplasia of bronchiolar and bronchial pulmonary 
neuroendocrine cells. In this condition, when no other pathological pulmonary condition is detected, 
DIPNECH is considered to be an idiopathic lung disease. DIPNECH is a rare condition that can be dif-
ficult to distinguish from other forms of reactive pulmonary neuroendocrine cell hyperplasia (NECH). 
We present a case of DIPNECH and describe the approach to diagnosis of this rare condition.
Results: A 69-year-old woman with a past medical history of successfully treated lobular carcinoma 
of the breast, presented to our department with a respiratory tract infection. High-resolution computed 
tomography (HRCT) of the chest showed a suspicious pulmonary nodule, measuring 13 mm, in the 
right middle pulmonary lobe. Combined positron emission tomography (PET) and computed tomogra-
phy (CT), showed a solid and metabolically active nodule. A transbronchial biopsy and histopathology 
confirmed a diagnosis of DIPNECH.
Conclusion: It is possible that DIPNECH is an under-diagnosed pulmonary condition because it is 
rarely associated with symptoms. At this time, there are no evidence-based management guidelines. 
While the majority of cases have stable clinical course, some cases can progress to cause airway 
obstruction. This case report highlights this rare, but potentially progressive condition, and the need for 
evidence-based management guidelines for DIPNECH.

P57
Staged management of septic sternoclavicular joint arthritis
S. Sesia, T. M. Homann, R. A. Schmid, G. J. Kocher (Bern)

Objective: By invading mediastinal structures septic arthritis of the sternoclavicular joint may lead to 
life threating complications such as mediastinitis. Therefore, early diagnosis and appropriate surgical 
treatment are essential. The treatment options range from antibiotics to radical resection of the sterno-
clavicular joint (SCJ). The purpose of this study is to evaluate our experience with the management of 
this rare condition and to provide an algorithm.
Methods: We retrospectively reviewed the charts of patients referred to our thoracic surgery depart-
ment with septic sternoclavicular joint arthritis (SSJA).
Results: Included in the study were 13 patients (12 men, 1 woman) from July 2008 to November 
2017. Mean age was 61.8 years (range 41 – 83). The main symptoms were pain, and swelling at the 
localization of SSJA. CRP and white blood cells were elevated in all patients. Known risk factors such as 
diminished host immunity, diabetes mellitus, or hepatic dysfunction were found in 8 patients whereas 
4 patients did not present any particular risk factor. In one patient the reason for SSJA was supposed to 
be actinic. In all patients a partial resection of the sternoclavicular joint with debridement of all infected 
tissue including resection of the adjacent part of the clavicle and sternum was performed. In all patient 

care was taken to preserve the posterior part of the SCJ. Upon resection a negative-pressure wound 
therapy (VAC©) was installed. Staphylococcus aureus was found in 9 of 13 wound cultures. Osteomy-
elitis was verified histologically in 5 patients. No patient experienced recurrent SSJA.
Conclusion: In our experience, SSJA requires an aggressive surgical management with at least partial 
resection of the sternoclavicular joint in order to prevent further spreading of infection and allow cor-
rect diagnosis in case of osteomyelitis. By preserving the posterior part of the SCJ, the shoulder girdle 
stays intact, preventing late sequelae such as shoulder instability associated with chronic pain. VAC© 
therapy not only accelerates wound healing but also makes muscle flap closure unnecessary.

 
P58
Xiphoidectomy for intractable xiphodynia
P. Dorn, M.A. Kuhn, R. A. Schmid, G. J. Kocher (Bern)

Objective: Xiphodynia is a rare condition and hardly any data has been published regarding xiphoid-
ectomy as a valid treatment option for intractable xiphodynia. It is necessary to bear this syndrome in 
mind after having filtered out other differential diagnoses.
Methods: Between 2003 and 2015, a total of eleven patients underwent xiphoidectomy at our institu-
tion for intractable xiphodynia. Patients charts were reviewed including preoperative work-up, opera-
tive technique, and results. Every patient had a routine follow-up 4 weeks after the procedure and 1 
year after surgery.
Results: The main symptom in all patients was chest pain in the area of the xiphoid. Conservative treat-
ment trials with different combinations of analgesics over at least 1 year did not lead to insufficient and 
long-term improvement, which is why eventually the decision for a surgical xiphoidectomy was made. 
No postoperative complications occurred. Significant pain relief was achieved in 8 out of 10 patients, 
1 patients was lost to long-term follow-up. Both patients with insufficient pain relief have had previous 
surgery in form of sternotomy and upper median laparotomy.
Conclusion: Xiphodynia is a diagnostic conundrum, which is why reports on its treatment including 
surgical resection of the xiphoid are even sparser. So far this is the largest reported series of surgically 
treated xiphodynia. Correct diagnosis remains the key factor of success. While tenderness over the tip 
of the xiphoid process combined with protrusion of the xiphoid with a xiphisternal angle of <160° are 
good indications for surgery, patients after previous operations affecting the xiphoid process are less 
likely to benefit from xiphoidectomy.

 
P59
Beidseitige Phrenicusparesen – und doch noch Luft
G. Hässig, K. Huss-Mischler, T. D. Latshang, M. Furrer (Chur)

Objective: Bei progredienter Sprechdyspnoe und Atemnot im Liegen denkt man primär an eine pul-
monale oder kardiale Problematik. Wir berichten über eine eindrückliche Differenzialdiagnose eines 
Patienten mit einer riesigen mediastinalen Raumforderung und einer beidseitigen Parese der Nervii 
phrenicii. Diese klinische Konstellation ausserhalb von neurologischen Erkrankungen ist in der Literatur 
kaum beschrieben.
Methods: Ein 56-jähriger bis anhin gesunder Raucher stellt sich zur Abklärung einer zunehmenden 
Sprechdyspnoe als Radiomoderator sowie Atemnot im Liegen und beim Biken bei seinem Hausarzt 
vor. Konventionell-radiologisch zeigt sich eine eindrückliche Raumforderung im Thorax mit moderater 
Restriktion in der Lungenfunktion.
Results: Mittels Computertomographie und Feinnadelpunktion wird die Diagnose eines neuroen-
dokrinen Tumors gestellt. Nach den üblichen interdisziplinären präoperativen Abklärungen erfolgte die 
Tumorresektion in toto über einen mittels zusätzlicher Sternotomie erweiterten Clamshellzugang. Im 
Rahmen der radikalen Turmorresektion mussten das Perikard sowie der N. phrenicus links wie rechts 
reseziert werden. Postoperativ konnte der Patient die fehlende Zwerchfellinnervation erstaunlich gut 
mittels der Atemhilfsmuskulatur kompensieren, so dass neben der Raumforderung vorbestehende 
Phrenicusparesen vermutet werden mussten. 6 Monate postoperativ fand sich eine verbesserte Lun-
genfunktion mit einer lediglich grenzwertigen Restriktion und ein normaler Belastungstest (Ergospiro-
metrie) bei fehlendem Tumorrezidiv. Die nächtliche Hypoventilation war bereits drei Monate postop-
erativ vollständig regredient. In der definitiven Histologie konnte ein atypisches Karzinoid des Thymus 
gefunden werden. Hinweise auf ein mit einem Karzinoid vergesellschafteten MEN Typ 1, von Hippel 
Lindau Syndrom, einer Neurofibromatose oder einer tuberösen Sklerose fanden sich nicht.
Conclusion: Ob die präoperative Atemnot im Liegen durch die bereits infiltrierten und daher funktion-
slosen Nn. Phrenici oder allein durch die Grösse der Tumormasse verursacht wurde, lässt sich nicht 
abschliessend beantworten. Die praktische Beschwerdefreiheit des Patienten im mittelfristigen Verlauf 
– nach Resektion beider Nn. Phrenici – lässt die chirurgische Indikation für eine tumorbedingt notwen-
dige beidseitige Nerven-Resektion in diesem Kontext weniger kritisch erscheinen. 
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P60
Intimal sarcoma of the pulmonary artery: a case report
M. Lacour, D. Schneiter, I. Inci, S. Benussi, W. Weder, I. Opitz (Zurich)

Objective: Primary pulmonary artery sarcomas are very rare and associated with dismal outcome. Me-
dian survival rates for patients with incomplete resection are reported as of 11 months. Patients usually 
present with dyspnea, chest pain or cough, mimicking pulmonary thromboembolism. We present the 
case of an unusual and favorable outcome after multimodality treatment.
Methods: Since 2014, we operated on four out of seven patients diagnosed with PAS in a multimodality 
treatment concept. We chose to present one of the cases of this series.
Results: A 48-year old female without co-morbidities initially presented to the primary care physician 
with chest pain, shortness of breath and fatigue. Transthoracic echocardiography showed no signs of 
right ventricular failure. Due to persistent and aggravated shortness of breath, the patient was admitted 
to hospital and CT-scan revealed an intravascular mass in the right pulmonary artery with suspicion 
of central thromboembolism with infarction pneumonia on the right side. Therapeutic anticoagulation 
and antibiotic therapy was initiated. Follow-up CT scan showed persistent mass in the right pulmonary 
artery with suspicion of malignant origin. PET-CT scan showed FDG-positive mass with no evidence 
of distant metastasis. Extended right sided-pneumonectomy with resection of pulmonary trunk and 
partial resection of left pulmonary artery with reconstruction and replacement of pulmonary valve was 
performed. Definitive histological examination showed intimal pulmonary sarcoma. Because of posi-
tive margins close to the pulmonary valve, adjuvant radiotherapy (50Gy) and adjuvant chemotherapy 
was administrated. Two-years after resection there is no local or distant recurrence.
Conclusion: Intimal sarcoma of the pulmonary artery is a very rare disease mimicking pulmonary 
thromboembolism and often leads to initial inappropriate diagnosis. The present case demonstrates 
that prolonged survival can be achieved with multimodality treatment approach. 

 
P61
Low dose photodynamic therapy improves tumor vascular pericyte coverage and promotes chemo-
therapy distribution in malignant pleural mesothelioma
S. Cavin, T. Riedel, P. Rosskopfova, M. Gonzalez, P. Dyson, H.-B. Ris, T. Krueger, J. Perentes (Lausanne)

Objective: Vascular-targeted low-dose photodynamic therapy (photoinduction) decreases interstitial 
fluid pressure and improves chemotherapy distribution in malignant pleural mesothelioma (MPM). 
However, the cellular and molecular events triggered by photoinduction in the tumor vasculature are 
currently unknown. Tumor vessels are structurally and functionally abnormal with high intrinsic perme-
ability, low pericyte coverage and less efficient transport capacity in comparison to normal vessels.
Methods: Here, we hypothesized that pericytes play a central role in the tumor vascular modulation 
following photoinduction. We determined the impact of photoinduction on the pericytes of two different 
MPM xenograft models grown in rodents. We then determined the impact of photoinduction on the 
cytoskeleton regulation/activation of pericytes in pericyte/endothelial cell co-cultures in vitro.
Results: Intravital microscopy revealed that that tumor vascular density, vessel diameter and blood 
flow were not affected after photoinduction over a period of one hour. However, we found that pho-
toinduction caused a specific and significant drop in tumor interstitial fluid pressure which was as-
sociated with enhanced tumor vessel pericyte coverage. This resulted in an enhanced high molecular 
weight FITC-dextran transport in tumors. Furthermore, photoinduction applied on human pericyte and 
endothelial cell co-cultures had no effect on endothelial cells, but caused pericyte activation which 
exhibited cytoskeletal remodeling and enhanced collagen gel contraction capacity. Molecular analysis 
revealed that pericyte activation following photoinduction occurred through RhoA activation and myo-
sin light chain phosphorylation.
Conclusion: Our study reports a potential mechanism whereby photoinduction stabilizes tumor ves-

sels through pericyte cytoskeletal remodeling, leading to tumor interstitial fluid pressure drop with 
improved convection and enhanced distribution of subsequently administered macromolecular com-
pounds. Therefore, our findings suggest key cellular and molecular pathways involved in photoinduc-
tion which may help optimize and translate this approach in patients. 

P62
Severe complication of a mediastinal teratoma: acute pancreatitis in the chest. A case report
S. Taha-Mehlitz, R. Schläpfer, A. Leiser (Lucerne)

Objective: Teratomas are the second most common lesions in anterior mediastinum besides thymo-
ma, lymphoma, intrathoracic thyroid and bronchiogenic cysts. They usually occur in young adults with 
equal gender distribution. Alpha fetoprotein (AFP) and beta human gonadotropin (b-HCG) serum levels 
are not elevated in teratomas, opposite to germ cell tumors. Micro- and macroscopically teratomas 
exhibit a variety of tissues of all three germinal layers, that still fascinates us. We present a case of a 
young woman with teratoma including pancreatic tissue in the chest.
Methods: A 28-year-old woman presented with progressive chest pain, fever and dyspnea. She had 
tachypnea, tachycardia and right-sided attenuated breathing sounds. Along with leucocytosis and 
elevated C-reactive proteine, the chest X-ray showed a large pleural effusion on the right side. The CT 
scan revealed a partially locular and cystic mass of 13 cm in diameter in the anterior mediastinum 
leading to compression of the middle lobe. AFP and b-HCG levels were normal.
Results: A chest tube on the right side was inserted and open biopsy of the tumor showed inflam-
matory myofibroblastic tissue. Because of distinctive adhesions and inflammation, tumor resection 
was performed via sternotomy and right anterior thoracotomy. An inflammatory cavity led to partial 
resection of the right middle lobe. The postoperative course was uneventful. Histopathology showed a 
benign teratoma including pancreatic glandular tissue. Five years after surgery, there is no recurrence 
and the patient is free of complaints.
Conclusion: Pancreatic tissue is a typical component of mediastinal teratomas, what is not observed 
in gonadal teratomas. Besides asymptomatic incidental findings, mass effects cause symptoms like 
chest pain, dyspnea and cough. The pancreatic exocrine proteolytic enzymes may lead to perfora-
tion of the tumor into pulmonal parenchyma, pleural cavity with effusions as described in our case, 
empyema or cardiac tamponade. Erroding into the bronchiatic system, they may cause symptoms as 
coughing hair or sebum. Literature describes that teratomas with pancreatic glandular activity often 
cause adhesions and erosions in surrounding tissues due to inflammation. This may cause compli-
cated surgical management. Complete surgical resection is mandatory to prevent from recurrence.
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P63
Dramatic consequences of waterpipe use following lung transplantation
C. Robinson, B. Vrugt, M. . Schuurmans, Ch. Benden, L. Korotcenko, S. Benussi, I. Inci, W. Weder,  
I. Opitz (Zurich)

Objective: To present a rare case with dramatic consequences of waterpipe use following lung trans-
plantation.
Methods: Based on clinical reports, we reviewed and examined the case.
Results: Male patient with end-stage cystic fibrosis (CF) and chronic pulmonary infection with Pseu-
domonas aeruginosa underwent bilateral lung transplantation in 2016 and had uneventful early post-
operative course. 3 months after transplantation, he was admitted to the hospital with sepsis by Pseu-
domonas aeruginosa. Antibiotic treatment was initiated after CT-Scan of lungs, paranasal sinuses and 
transthoracic echocardiogram (TTE) showed no pathology. 3 weeks later, he presented again with 
fever, strongly elevated CRP. Blood cultures showed Pseudomonas aeruginosa, so antibiotic treatment 
was re-installed. PET-Scan showed highly FDG-avid lesion in the right lower lobe close to the hilus. 
Bronchoscopy with endobronchial ultrasound and needle biopsy showed blood cells without tissue. 
Later, patient complained about impaired vision. Ophthalmic examination revealed bilateral subretinal 
abscesses. Brain MRI showed multiple embolic lesions. Transesophageal echocardiogram showed 
thrombosis of the right lower lung vein with a free floating thrombus into left atrium. Left lower lobec-
tomy, partial left atrium resection and reconstruction were performed under CPB. Postoperatively, treat-
ment with Meropenem, Colistin and subretinal Amikacin injections was done. Patient was discharged 
2 weeks later. Luckily, vision improved and minor correction glasses were prescribed. Pathological ex-
amination revealed a large thrombus in the right lower lung vein with transmural inflammation. Further 
examination of the lung tissue showed titanium particles in the bronchiole, which could not be found 
in donor lung samples. Patient admitted he smoked waterpipe 2 months after lung transplantation.
Conclusion: We hypothesize that the inhalation of titanium via tabacco and waterpipe equipment 
might have caused local inflammation in the allograft leading to superinfection with Pseudomonas 
aeruginosa and ultimately to infectious thrombosis of the right lower lung vein with sepsis and embo-
lism.The diagnosis was delayed because the lesion was not visible on initial CT-Scan and TTE. Despite 
adequate antibiotic treatment, the infection could not be controlled and surgery remained the only 
therapeutic option to ultimately save the patient’s life and vision.

A PET-CT scan showing a highly metabolic active lesion at the right lower hilum
B Fundoscopy showing multiple embolic lesions with subretinal abscess and 
 subretinal hemorrhage
C Resected lower allograft lobe. Vein completly filled with thrombus

P64
The chronic shoulder dislocation. A case report
R. El Nashar, Ü. Can, A. Platz (Zurich)

Objective: Whereas the acute anterior dislocation of the shoulder is frequent, the chronic unreduced 
shoulder dislocation is rare. A search in Pubmed with the keywords “unreduced chronic shoulder dis-
location” AND “treatment” resulted in only 19 articles. We present a further case of a chronic shoulder 
dislocation suggesting a possible treatment.
Methods: A 65-year-old man presents with shoulder pain and restricted range of motion for six weeks. 
He fell on his right shoulder whilst on holiday where the dislocation has been missed. Later, a radio-
graph and a CT scan performed on our emergency department showed an anterior inferior shoulder 
dislocation with a destabilizing deep Hill Sachs impression. Therefore we decided to fill up the Hill 
Sachs with an iliac crest bone graft using an open deltopectoral approach. In the aftercare, passive 
mobilization up to an abduction of 45-degree abduction was allowed for three weeks followed by in-
creasing motion. After 6 weeks free weight-bearing was advised.
Results: The patient was followed up at 6 weeks, 3 months, 6 months and 1 year performing a con-
stant score at 6 weeks and 1 year which showed 35 and 85 points, respectively. Anteversion and 
abduction increased from 20° to 135° and from 15° to 110°, respectively. The one-year follow-up CT 

scan showed a healed sclerotized Hill Sachs lesion. The patients could perform his daily routine with-
out any restrictions and pain.
Conclusion: With this method, we present one possible way to treat a chronic unreduced shoulder 
dislocation due to an extensive Hill Sachs lesion. A rigorous follow-up and intensive physiotherapy to 
achieve a good result are crucial.

X-ray shows an anterior inferior shoulder dislocation with a deep Hill Sachs impression

X-ray shows an anterior inferior shoulder 
dislocation with a deep Hill Sachs impression

Transverse CT Scan shows the deep Hill Sachs impressionTransverse CT Scan shows the deep Hill Sachs impression

Deltopectoral approach. (Asterisk) Deep Hill Sachs impression. 

*

Deltopectoral approach. (Asterisk) Deep Hill Sachs impression.
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Iliac crest bone graft Iliac crest bone graft

(Asteriks) Deep Hill Sachs impression after repair

*

(Asteriks) Deep Hill Sachs impression after repair

One year after repair. Anteversion (left) 135°
One year after repair. Anteversion (left) 135°°

One year after repair. Abduction (left) 110°

One year after repair. Abduction (left) 110°

Transverse CT scan one year after repair
Transverse CT scan one year after repair

P65
Traumatischer ossärer Ausriss der Subscapularis-Sehne einer 25-jährigen Patientin Latarjet-Opera-
tion vor 3 Monaten – Eine Fallbeschreibung
E. Brøns, P. Grueninger, M. Dietrich (Zürich)

Objective: Avulsionsfrakturen des Tuberculum minus (TM) im Sinne eines ossären Ausrisses der 
Subscapularis-Sehne sind Raritäten bei Erwachsenen, die oft übersehen oder fehlinterpretiert werden. 
Die Erfahrungen der arthroskopischen Therapie und Nachsorge sind entsprechend gering. Diese Fall-
beschreibung zeigt eine mögliche arthroskopische Versorgung solcher Verletzungen mit unerwarteten 
intraoperativen Befunden.
Methods: Nach einem arthroskopischen Bankartrepair vor Jahren und im Verlauf rezidivierenden 
ante-ro-inferioren Luxationen wurde bei einer 25 jährigen Patientin eine Latarjet-OP durchgeführt. 
Der postoperative Verlauf war problemlos. Kurz nach der 3-Monatskontrolle erlitt die Patientin einen 
Treppensturz. Konventionell-radiologisch und im CT zeigte sich eine mehrfragmentäre TM Fraktur. 
Der Coracoidtransfer war in korrekter Position konsolidiert. Die Indi-kation zur arthroskopischen Ver-
sorgung wurde gestellt. Intraoperativ präsentierte sich eine, unter die mehrfragmentäre Fraktur des TM 
luxierte und partial rupturierte, lange Bicepssehne (LBS). Wie im ArthroCT war auch intraoperativ das 
La-tarjetkonstrukt stabil und korrekt platziert. Interessanterweise konnte auch hier wie von Leuzinger 
2017 beschrieben eine sogenannte „remodeled-neo-tendon“ zum Acromion darge-stellt werden. Es 
folgte die arthroskopische Rekonstruktion mittels einer zweireihigen ossären Subscapularis-Refixation 
nach intraartikulärer LBS-Tenodese. Die Nachsorge erfolgte auf einem 30°-Abduktionskissen für 3 
Wochen mit passiver Therapie bei maximaler Aussenrotation bis 0°. Ab der 4. Woche wurde belas-
tungsfrei aktiv therapiert.
Results: Wie schon von Kabelitz 2016 beschrieben können ossäre Ausrisse der Subscapularissehne 
gut, bei entsprechender Erfahrung, arthroskopisch angegangen werden. Soweit wir wissen ist dies 
die einzige Fallbeschreibung dieser Pathologie nach Latarjet-OP. Desweiteren konnten wir, wie von 
Leuzinger beschrieben, eine Neo-tendon zum Acromion eindeutig arthroskopisch darstellen, was 
mindestens einen Hinweis auf eine Neoligamentisation auch bei offenen Latarjet-OPs gibt.
Conclusion: Diese Verletzungen sollten bei Erwachsenen operativ, sprich arthro-skopisch, regelmäs-
sig versorgt werden. Auch wenn in der Literatur nur Einzelfallberichte zu finden- und keine eindeutigen 
Therapieempfehlungen vorhanden sind. In unserem Fall hätte wohl die luxierte LBS die Heilung in ei-
nem konservativen Setting verhindert.

 
P66
Epiphysenverletzung der Clavicula beim jungen Erwachsenen
D. Schmitt, T. Rauer, F. Allemann (Zürich)

Objective: Epiphysenverletzungen können nach Salter von I-V eingeteilt werden, Salter II entspricht 
einer Fraktur durch die Wachstumszone mit Beteiligung der Metaphyse. Traumatische Luxationen der 
Clavicula im Sternoclaviculargelenk sind eine seltene Verletzung. Insbesondere die dorsale Luxation 
macht nur 5% dieser Entität aus. Die mediale Epiphyse der Clavicula bildet sich von allen Knochen 
zuletzt. Die Verknöcherung findet bis zum 27. Lebensjahr statt. Die mediale Clavicula befindet sich in 
enger Nachbarschaft zu Gefässen, der Trachea und des Ösophagus.
Methods: Der 20-jährige Patient hat bei einem Eishockey-Spiel ein Thoraxtrauma erlitten. Die primäre 
Diagnostik erfolgte mit einem konventionellen Röntgen zur Beurteilung der Rippen und der Lunge. Bei 
mitabgebildeten Claviculae folgte die Verdachtsdiagnose einer SC-Gelenksluxation links. Im anschlies-
send durchgeführten CT konnte eine Epiphysenverletzung (Salter-Klassifikation Typ II) des linken ster-
noclavicularen Gelenks mit Luxation nach dorsal diagnostiziert werden.
Results: Die Indikation zur operativen Versorgung wurde gestellt. Zur Bilanzierung erfolgte die Bildge-
bung mittels Kontrastmittel-CT. Dieses zeigte eine Kompression der Vena anonyma bei erhaltener 
Gefässdurchgängigkeit. Es erfolgte die offene Reposition der Epiphysenverletzung und transossäre 
Fixation mit einem 4.5 mm-Corkscrew-FiberWire-System. Aufgrund der anatomischen Nähe zu den 
Gefässen, wurde die Operation in Bereitschaft zur Sternotomie durchgeführt. Die Operation verlief er-
folgreich und ohne Komplikationen; der Patient konnte am 2. postoperativen Tag entlassen werden. 
Nachbehandlung: Gilchrist für 3 Wochen, in dieser Zeit nur Pendelübungen. Woche 4-6 passive und 
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aktiv-assistierte, physiotherapeutische Übungsbehandlung mit Bewegungslimitation 90°-Vorwärts-
/90°-Lateralelevation. Woche 6-12 Aufbau der aktiven Bewegung. Belastungsaufbau postoperativ 
nach 12 Wochen postoperativ möglich.
Conclusion: Epiphysenverletzungen können auch beim jungen Erwachsenen auftreten. Epiphysenfu-
gen können bis zum 27.Lebensjahr vorhanden sein. Ausschluss von Gefässläsionen mittels Kontrast-
mittel-CT ist bei posteriorer SC-Gelenksluxationen obligat. Operation in Sternotomiebereitschaft bei 
posteriorer SC-Gelenksluxation.

 
P67
Perioperative management of external fixation in staged protocols – a survey of the trauma platform
S. Hodel1, B. Link1, R. Babst1, W. Mallee2 (1Lucerne, 2Amsterdam/NL)

Objective: Despite the frequent use of external fixation, various regimes of antibiotic prophylaxis, surgi-
cal technique and postoperative pin care exist and underline the lack of current evidence. The aim 
of the study was to assess the variability or consensus in perioperative protocols to prevent implant-
associated infections for temporary external fixation in closed fractures of the extremities.
Methods: A 26-question survey was sent to 170 members of the Trauma Platform. The survey included 
questions concerning demographics, level of training, type of training and perioperative protocols such 
as: antibiotic prophylaxis, intraoperative management, disinfection and postoperative pin site care. All 
responses were statistically analysed and intraoperative measures rated on a 5-point Likert scale.
Results: The responses of fifty orthopaedic trauma and general surgeons (response rate: 29.4%) were 
analysed. The level of experience was more than five years in 92% (n=46) with up to 50 closed frac-
tures of the extremities annually treated with external fixation in 80% (n=40). Highest consensus could 
be identified in following perioperative measures: preoperative antibiotic prophylaxis with a second-
generation cephalosporin (86%, n=43), changing gloves if manipulation of the external fixator is nec-
essary during surgery (86% n=43; 4.12 points on the Likert scale) avoiding overlapping of the pin-sites 
with the definitive implant site (94%, n=47; 4.12 points on the Likert scale) and soft-tissue protection 
with a drill-sleeve 83.6% (n=41).
Conclusion: Our survey could identify some general principles, which were rated as important by a 
majority of the respondents. Futures studies’ focus should elucidate the role of perioperative antibiotics 
and different disinfection protocols on implant-associated infections after temporary external fixation 
in staged protocols.

 
P68
Fistula between the aortic arch and the mounted gastric tube 15 years after esophagectomy: case 
report and review of the literature
A. Litchinko, A. Lanitis, M. Firsova, B. Egger, M. Menth (Fribourg)

Objective: Fistulas between the aorta and the gastric tube post esophagectomy are very rare and 
often lethal complications. Lewis-Santy esophagectomy procedure has been described in 1947 and 
consists in a double access by laparotomy and right thoracotomy with a thoracic esophagogastric 
anastomosis. Most frequent complications are anastomotic leaks, anastomotic stenosis, chylothorax, 
recurrent laryngeal nerve lesions and eso-/gastrotracheal fistulas. We present here the case of such a 
fistula between the aortic arch and the mounted gastric tube.
Methods: A 67 years old female patient who underwent a Lewis-Santy procedure 15 years ago for 
esophageal adenocarcinoma after neoadjuvant radiotherapy and complete remission was admitted 
to our Emergency Department due to massive hematemesis and beginning hypovolemic choc. At 
initial presentation the hemoglobin-level was 117 g/L but dropped then quickly to 90 g/L. Emergency 
gastroscopy revealed fresh blood but no site of active bleeding. Immediate angiography was then per-
formed which demonstrated an active fistula between the aortic arch and the mounted gastric tube, 
probably at the level of the oeso-gastral anastomosis (Fig 1). Unfortunately, an endovascular balloon 
insertion and inflation in the aorta (Fig 2) did not permit to stabilize the patient, who finally died during 
the procedure. The patient received all in all 14 blood and 6 fresh frozen plasma units, 2 platelets and 
1 fibrinogen concentrates.
Results: A fistula between the aorta and a mounted gastric tube post esophagectomy is a very rare but 
life-threatening complication. There are only 25 cases described in the literature. Most of them occurred 
during the first six weeks and only a couple have been described years after surgery. They usually pre-
sent with the classic triade of symptoms described by Chiari-Strassburgh in 1914: chest pain, sentinel 
hemorrhage followed by exsanguination from massive gastro-intestinal bleeding.
Conclusion: Any gastro-intestinal bleeding after esophagectomy should raise the suspicion of a fistula 
between the aorta and the mounted intestinal tube. For diagnostic as well as therapeutic reasons an 
angiography should be performed as soon as possible followed by an endovascular aortic closure and 
repair. This procedure may be followed by a more definitive treatment as a proximal aortic replacement.

Fig 1  Fig 2 

Figure 1 Figure 2

P69
Watch and wait strategy in sick patients after neoadjuvant radiochemotherapy with esophageal  
squamous cancer: Is it justified?
Y. Borbély, G. Schmutz, R. Kaderli, D. Candinas, Ch. Seiler (Bern)

Objective: Esophagectomy for squamous cell carcinoma (SCC) is associated with considerable mor-
bidity and mortality in already frail patients burdened with comorbidities, malnutrition, high age and 
unhealthy lifestyle. There is discussion about the need for surgery after radiochemotherapy in patients 
without signs of active disease as the risks associated with surgery might outweigh its benefits. For 
patients without signs of active disease after RCT, we adopted a watch&wait-strategy with salvage 
esophagectomy only in case of recurrence.
Methods: All patients with esophageal carcinoma presented at the interdisciplinary tumor conference 
between January 2016 and December 2017 were analyzed. Staging included upper endoscopy and 
biopsies, thoracoabdominal PET-CT scan and endosonography. Standard treatment for esophageal 
cancer (>= T2) was radiochemotherapy +/- surgery. Patients with active disease and/or acceptable 
risks were treated with esophagectomy. Polymorbid patients without active disease underwent a 
watch&wait strategy with 3-monthly biopsies under endosonographic control.
Results: Of 167 patients with esophageal cancer discussed at the tumor conference, 54 had SCC. 
Thirteen (of 54, 24%) were excluded from trimodal therapy because of systemic or progressive dis-
ease despite RCT, 10 (19%) because of cervical tumor location and 5 (9%) due to second neoplasia. 
After RCT, 13 patients (24%) underwent planned esophagectomy (4 patients with complete and 9 
with partial response) and another 13 polymorbid patients without evidence of active disease (24%) 
were followed-up in a watch&wait-strategy. In this group, 2 patients (of 13, 15%) underwent salvage 
esophagectomy later for recurrent disease after 12 months, 3 (23%) suffered from systemic recur-
rence and one (8%) refused surgery. Twelve months after RCT, survival in the trimodal group with 
surgery was 92% (12 of 13) and 85% (11 of 13) in the watch and wait-group (2 patients with salvage 
esophagectomy).
Conclusion: Despite limited follow-up and numbers, these data indicate that frail, risk-burdened pa-
tients with SCC without active disease after RCT might benefit from a watch and wait strategy with 
salvage esophagectomy. It seems that such a strategy might be justified.

 
P70
Cytokine response in the pleural fluid and blood in minimal-invasive and open esophagectomy
T. Delko1, D. Watson1, B. Beck-Schimmer2, A. Immanuel1, D. Hussey1, U. Zingg3 (1Adelaide/AU, 2Zurich, 
3Schlieren)

Objective: Surgery for esophageal cancer prompts a massive inflammatory reaction. Open right-sided 
transthoracic esophagectomy (OE) is one option for the treatment of localised esophageal cancer. 
Minimal invasive esophagectomy (MIE) offers a potentially less traumatic surgical approach with clini-
cal advantages. The aim of this study was to evaluate the extent of the inflammatory reaction, repre-
sented by levels of the pro-inflammatory interleukins IL-6 and IL-8, the anti-inflammatory IL-1 RA and 
the chemokines CINC-1 and MCP-1 in the blood and the right pleural fluid from patients undergoing 
standard OE or MIE.
Methods: Pleural drainage fluid and blood was collected at 5 different time points during the first 72 
hours following surgery and the concentrations of IL-6, IL-8, IL-1 RA, CINC-1 and MCP-1 were analyzed 
using enzyme-linked immune-sorbent assays in 24 patients undergoing MIE or OE.
Results: The groups were well matched for cancer stage and comorbidities. Pro- and anti-inflammatory 
mediator levels in the pleural fluid were markedly increased at the end of surgery and in the postopera-
tive phase. With the exception of IL-8, there was a significant difference in inflammatory reaction at the 
end of surgery with higher values in the OE compared to the MIE group (p<0.05). Cyto- and chemokine 
response levels measured in the blood showed overall lower levels compared to the pleural fluid re-
sponse. Increased expression of cytokines was not reflected in white blood cell count or CRP, nor in 
the clinical outcome.
Conclusion: A major inflammatory reaction was observed in the pleural fluid, while lower levels of 
cytokines were found in the blood. Both, pro- and anti-inflammatory cytokine and expression profiles 
were less pronounced in the MIE group, suggesting that the minimal invasive approach attenuates the 
surgical stress response caused by esophagectomy, although in this small study population this did 
not correlate with clinical outcome.
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P71
Incidence, complications and management of hiatal hernia after esophagectomy
M. Winiker, S. Mantziari, N. Demartines, M. Schäfer, P. Allemann (Lausanne)

Objective: Incidence of hiatal hernia after esophagectomy is poorly reported and varies widely, rang-
ing from 0.7% up to 26%. This may be due to the absence of standardized follow-up. As source of 
serious adverse events and negative impact on the quality of life, this complication represent however 
a clinically relevant problem that must be investigated. The aim of the present study was to analyze the 
incidence, the complications, and the management of hiatal hernia after esophagectomy.
Methods: All patients undergoing esophagectomy between 2005 and 2017 were included in a retro-
spective analysis from our institutional prospective database. Patients with colonic interposition and 
non-oncological resections were excluded. CT-scan and endoscopy reports were reviewed to identify 
hiatal hernias.
Results: 223 patients were analyzed: open esophagectomy n= 159 (71.3%) and total minimally inva-
sive esophagectomy n=64 (28.7%,). After a median follow-up of 29 months (range 1 – 184) months, 
15 patients presented a hiatal hernia (6.7%). Three of them presented a hiatal hernia preoperatively 
already. The median time of appearance was 19 months (range 5 – 51 months). Logical? Of those 15 
patients, 13 (87%) had an open esophagectomy. Tumor was located at the esophago-gastric junction 
in 11 patients (73%) and in the mid esophagus in 4 (27%). Thirteen patients (86.7%) presented symp-
toms at the time of diagnosis. All cases needed surgical repair (5 mesh repair, 33% and 10 direct su-
ture, 66%). Four cases (26.7%) were done entirely by laparoscopy and 4 had to be converted to open. 
Thirteen patients were operated in emergency. In 3 cases, an intestinal resection was necessary, due 
to necrosis. Two patients were operated electively, without any complications. There was no mortality.
Conclusion: Hiatal hernia after esophagectomy is an important adverse postoperative event with 
possible life-threatening side effects if not recognized. A systematic clinical and radiological follow-up 
is necessary. In asymptomatic patients, indica9tion for laparoscopic elective hernia repair has to be 
considered.

 
P72
Assessment of bowel vitality with ICG fluorescence during surgery for ischemic small bowel obstruc-
tion: a video vignette
R. Sguinzi, K. Galetti, D. Christoforidis (Lugano)

Objective: Intraoperative fluorescence imaging with indocyanine green (ICG) has been widely accept-
ed as a reliable tool for assessment of bowel perfusion prior to construction of anastomosis. During 
surgery for small bowel obstruction (SBO), after adhesiolysis has been completed, the reversibility of 
any bowel ischemia may sometimes be hard to determine relying on clinical criteria alone. The ICG test 
could provide an additional simple, cheap and reliable tool to determine bowel vitality in this context.
Methods: This is a video case report illustrating the use of ICG to assess bowel perfusion in a patient 
undergoing laparoscopic adhesiolysis for acute SBO with bowel ischemia.
Results: A 70 year old woman with no past medical or surgical history, presented with signs and 
symptoms of SBO since 24 hours. A CT scan demonstrated distended small bowel loops with signs of 
ischemia. Explorative laparoscopy showed an incarcerated internal hernia under an omental adhesive 
band with an ischemic dark red bowel loop. The adhesion was transected and the bowel released from 
the obstruction. Twenty-five mg of ICG was injected intra-venously, fluorescence uniformly diffused in 
the arteries of the mesentery and throughout the discoloured small bowel loop wall suggesting a re-
versible ischemia and an adequate perfusion. Bowel resection was so avoided and the patient rapidly 
recovered with no signs of late stenosis at follow-up.
Conclusion: ICG fluorescence imaging during surgery for acute SBO could be a useful tool to support 
clinical evaluation of bowel vitality and help decide if bowel resection for ischemia is necessary or not.

 
P73
Lipophagic mesenteric granuloma: a very rare entity
P. Aeschbacher, F. Cherbanyk (Fribourg)

Objective: Lipophagic granuloma (lipogranuloma, oil granuloma), a reactive inflammatory process 
to endogenous or exogenous lipids, is a very rare entity. It is most commonly found in subcutaneous 
tissues, typically the breast, face and uro-genital area, after foreign material injections, irradiation or in 
relation with Weber-Christian’s disease and panniculitis. A lipophagic mesenteric granuloma is even 
more rare and its pathophysiology is not well understood.
Methods: We present the case of a 47-years-old female patient who presented with abdominal pain in 
the right lower quadrant accompanied by an inflammatory syndrome. History for previous abdominal 
pain or surgery was negative.
Results: A CT scan and an MRI showed a well-delimited mesenteric fatty lesion of 30x25x17mm with 
mesenteric adenopathy and infiltration of the mesentery as well as of a nearby loop of small bowel 
(FIGURES 1-2). Due to persistent abdominal pain, an exploratory laparoscopy was performed with 
en bloc resection of the mesenteric mass and small bowel (FIGURE 3). The mesentery was other-
wise macroscopically normal and no other pathology found. An extra-abdominal manual side-to-side 
anastomosis was performed through an infra-umbilical mini-laparotomy. Post-operative follow-up was 
uneventful. Histopathology showed a lipophagic granuloma without signs of malignity (FIGURE 4).
Conclusion: The etiology of this lipophagic granuloma remains unclear. There were no signs of pan-
creatitis or other inflammatory diseases. A mesenteric panniculits was brought up as a possible diag-
nosis since cases of mesenteric panniculitis with the same symptomatology and similar fat density 
nodular lesion are reported in the literature. Lymphatic resorption of mineral oil was also described 
as a possible explanation for such lesions. Several cases were reported in the 1950s and 1960s after 
the use of mineral or vegetable oil during abdominal surgery in order to prevent formation of adhe-
sions and the use of lipiodol for hysterosalpingography. Possible differential diagnoses of a lipophagic 
granuloma are: lymphoma, liposarcoma, lipoma, mesenteric desmoid tumor, carcinoid tumor, mes-

enteric fibromatosis, etc. In summary, surgical resection with histology in order to exclude malignancy 
is important.

FIGURE 1: Injected CT scan with a well-delimited mesenteric fatty lesion of 30x25x17 mm 

FIGURE 2: MRI a) Coronal layer, Water b) Transverse layer, Fat 

FIGURE 3: Intraoperative finding of the lesion in near a small intestinal loop 
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FIGURE 4: Microscopic image (A: small intestinal mucosa, B: submucosa, C: muscularis 
propria, D: mesenteric adipose tissue (viable), E: capsule around the liponecrosis (fibrous 
wall), F: liponecrosis, G: high-powered liponecrosis (adipocytes without nucleus)) 

Figure 4: Microscopic image (A: small intestinal mucosa, B: submucosa, C: mus-
cularis propria, D: mesenteric adipose tissue (viable), E: capsule around the lipo-
necrosis (fibrous wall), F: liponecrosis, G: high-powered liponecrosis (adipocytes 
without nucleus))
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P74
Massive asymptomatic and benign mesenteric pneumatosis: an uncommon case
A. Litchinko, O. Burckhardt, F. Cherbanyk, A. Meyer, B. Egger (Fribourg)

Objective: Mesenteric pneumatosis is a common radiologic finding in various abdominal diseases. 
Based on autopsy studies, its incidence in the general population has been evaluated as 300 per 
100’000 habitants per year. It can be associated to life-threatening pathologies but up to 15% of cases 
are completely benign. This radiological finding is increasingly seen due to more frequently performed 
and also improved imaging techniques.
Methods: Presentation of a case with a massive asymptomatic and benign mesenteric pneumatosis.
Results: A 88 years old patient was admitted to the Emergency Department by his sister due to acute 
mental confusion and suspicion of beginning dementia. Physical examination was completely normal 
and blood test revealed a light inflammatory syndrome (CRP 9 mg/L, white blood cell count 9,1 G/L, 
lactate 1,4 mmol/L, hemoglobin 129 g/L). However, thoracic x-ray demonstrated free intraabdomi-
nal air below the right hemi-diaphragm. Following that an abdominal CT-scan was performed which 
showed an extended pneumatosis of almost all small bowel loops but without aerobilia or portomes-
enteric venous gas. There was neither free intrabdominal fluids nor other signs of an intra-abdominal 
pathology. Because of the absence of peritonitis signs and severe laboratory abnormalities the patient 
was hospitalized and an observational treatment performed. After a completely uneventful hospital 
stay with the final diagnosis of a beginning Alzheimer disease the patient was discharged home 12 
days after admission. Due to the advanced age and the wish of the family, no additional evaluations 
(e.g. colonoscopy) have been performed.
Conclusion: Pneumatosis intestinalis may be a sign of a life-threatening disease as bowel necrosis but 
can also be completely harmless. It is important to make rapidly this differentiation since patients with 
a serious pathology need to undergo immediate surgery. However, it is also important to remember 
that it is the patient and not the radiological imaging which needs to be treated.

1a.

1b. 2.

1a. Coronal view CT-Scan: extensive mesenteric 
pneumatosis.  
1b. Axial view CT-Scan: mesenteric pneumatosis 
without aerobilia or portomesenteric venous gas 
2. Frontal chest x-ray with pneumatosis below the
right hemidiaphragm 

1a. Coronal view CT-Scan: extensive mesenteric pneumatosis.
1b. Axial view CT-Scan: mesenteric pneumatosis without aerobilia or portomesen-
teric venous gas
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Validation of a clinical severity score for acute small bowel obstruction management
C. Wassmer1, R. Revol1, I. Uhe1, C. Toso1, P. Morel1, F. Ris1, F. Schwenter2, R. P. H. Meier3 (1Geneva,  
2Montreal/CA, 3San Francisco/USA)

Objective: Small bowel obstruction (SBO) is a common hospital admission diagnosis. No commonly 
accepted clinical score is available to tailor the clinical management. We aimed to validate our previ-
ously published clinical severity score designed to guide surgical vs. conservative management.
Methods: Clinical assessment, admission lab values and CT-scan of 186 consecutive patients admit-
ted for an acute SBO were assessed and compared to the different management modalities. The score 
being calculated as the sum of points given for each of the following positive features: pain duration>4 
days, abdominal guarding, leukocyte count>10x10e9/l, C-reactive protein >75 mg/l, free fluid >500 
ml on CT scan, reduced contrast enhancement on CT scan. 
Results: Among the 186 patients, 133 patients underwent a surgical procedure (surgical group) and 
53 were managed conservatively (conservative group). Twenty-five percent had a small bowel resec-
tion in the surgical group. Age, sex, BMI, ASA score were similar between both groups (p>0.050). The 
conservative group had significantly more previous SBO episodes compared to the surgical group 
(48.2% vs. 15.9%, p<0.001). A clinical severity score of 2 or more was significantly associated with a 
surgical management (OR, 3.5; CI, 1.7-7.5, p<0.001). In the latter group, 85.3% (64/75) of the patients 
required surgery. In addition, high creatinine, high lactates and low hemoglobin were significantly as-
sociated with the need for a surgical management. The length of stay was longer in the surgical group 

(17.9±15.1 vs. 9.5±10.1 days, p<0.001). In patients operated within 20h after admission, the length of 
stay was significantly reduced (14.5±12.8 vs. 20.1±16.3 days, p=0.032). Ten percent of the operated 
patients were managed laparoscopically of which 50% underwent a conversion. The clinical severity 
score between patient managed laparoscopically with or without conversion compared to those with 
an open procedure was similar (p=0.206). The length of stay was 10.4±7.4 days in the laparoscopy 
group vs. 19.1±15.7 the open surgery group (p<0.050). 
Conclusion: The new clinical severity score appears reliable and may represent a compelling tool for 
tailored and timely management decision in patients with SBO.
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Acute abdominal pain in a 17-year old male patient – caused by small bowel volvulus
L. Horat, M. Hartmann, V. Schreiber (Zurich)

Objective: We report a case of a 17-year old male patient with acute small bowel volvulus (SBV) and 
discuss possible reasons at an uncommon age in an uncommon localization.
Methods: A 17-year old male, caucasian patient, BMI 20.1, presented two hours after the onset of acute 
abdominal pain in the emergency room. Prior to this event, the patient was healthy with no abdomi-
nal disorders or prior abdominal surgeries. In the clinical examination an acute abdomen was found, 
despite a sufficient analgetic treatment with opioids. After non-distinctive abdominal sonography, an 
additional CT-scan showed intraabdominal fluid and possible evidence of internal hernia but was not 
conclusiv. Diagnostic laparoscopy identified several livid alterations of the small bowel and a lot of 
cloudy liquid (photo documented). After conversion to explorative laparotomy the diagnosis of a small 
bowel volvulus was verified by recovery of the intestine without resection after re-rotation of the mes-
entery. The intraabdominal fluid turned out to be chylos, most likely caused by outflow obstruction of 
the abdominal lymphatic system. Further intraoperative examination revealed no other abnormalities. 
After an uneventful follow-up, the patient was discharged on the 8th postoperative day.
Results: While a volvulus in adults is commonly sigmoidal and coecal localized, midgut volvulus typi-
cally occurs in infants due to congenital intestinal malrotation. Only few cases of congenital malrota-
tion first diagnosed in adult age are described in literature. But our patient neither showed intraopera-
tive intestinal malrotation, nor a Meckel’s diverticulum or an abnormal relation of length of mesenteries 
to mesenteric attachment. In addition, there was no finding of further anatomical risk factors for SBV 
as discussed in literature such as abdominal adhesions, tumor, prominent mesenteric lymph nodes or 
vascular aneurysms. Furthermore a sudden volume overload of a previously empty bowel causing the 
SBV could be ruled out by the patient’s history.
Conclusion: A small bowel volvulus in adolescence is rare, especially without obvious known risk fac-
tors. Nevertheless, volvulus, also at an atypical location as the small bowel, should be kept in mind as 
a possible reason for acute abdominal pain in adolescence.

 
P77
Gastric perforation following nasogastric tube insertion, a rare complication of a very common  
procedure
P. Aeschbacher, G. Aellen, A. Lanitis, A. Meyer, F. Pugin, B. Egger (Fribourg)

Objective: Nasogastric tube (NGT) insertion is a very common procedure. Following NGT insertion 
gastric perforation is a very rare but severe complication. We present here such a case and a review 
of the literature.
Methods: We report the case of a 71 years old patient who underwent an open spleno-pancreatectomy 
for a neuroendocrine cancer of the pancreas with additional Intraductal Papillary Mucinous Neoplasm 
lesions. 1 day after the operation the patient presented an ileus and needed a NGT. Another 3 days after 
the patient complained about pain in the left shoulder and hiccup. A subdiaphragmatic abscess was 
suspected. CT-scan showed a gastric perforation with a fluid-air collection and with the tip of the NGT 
in it (FIGURE 1). An immediately performed gastroscopy showed the small perforation in the middle of 
a complete normal gastric mucosa (FIGURE 2-3). The perforation site was closed by endoscopic clips 
and the collection drained by percutaneous pigtail drain placement. Due to the persistence of contrast 
extravasation from the stomach visualized by CT scan another 2 days after the endoscopic procedure 
was repeated. Following that the evolution was uneventful and the patient discharged home 21 days 
after the pancreas operation.
Results: In the literature, a total of 12 cases of gastric perforation following NGT insertion have been 
reported. Potential risk factors (severe gastritis, gastric ulceration, gastric necrosis, gastric cancer, 
gastric bypass operation, preterm or low birth weight children as well as chronic steroid use) were 
identified in 9 cases. In one case, the patient was known for a fibromuscular dysplasia, which could 
have also been a risk factor. In one publication potential risk factors have not been mentioned and in 
the last case; similar to our case, no risk factors could be identified. The treatment consisted mostly in 
laparotomy with direct suture of the perforation.
Conclusion: Gastric perforation following NGT insertion is a rare but severe complication. It is well 
associated with the above mentioned risk factors. However, perforation is also possible without any 
risk factors. In order to prevent further complications, rapid diagnosis and treatment are essential. In 
the absence of generalized peritonitis, endoscopic clip closure together with percutaneous drainage 
seems to be a good alternative to surgery. 
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FIGURE 1: Injected CT-scan: Tip of NGT outside of the stomach in an infra-diaphragmatic 
collection (red arrow) 

FIGURE 2: Endoscopic view of the nasogastric tube going through the stomach wall 

FIGURE 3: Endoscopic view of the gastric perforation (red arrow) in a normal mucosa and 
the perforation closed by clips 
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Case report of a 540º splenic torsion in a normally anatomical sited spleen
L. Martinez Bocanegra, R. Sousa Da Silva, G. Burri, S. Oderbolz, O. Tschalér (Altdorf)

Objective: Torsion of the spleen is a rare cause of abdominal pain and is even a more rare cause of 
thoracic pain. It is a known complication of a hypermobile or wandering spleen. We report the case 
of splenic torsion about 540° in a conventional anatomical sited spleen. The female patient had no 
abdominal pain and as such there was no phrenic colic ligament. However, the patient reported diffuse 
left thoracic pain suspicious for cardiac pathology or pulmonary embolism.
Methods: A 32-year-old woman presented herself to the Emergency with a 36 hours history of sud-
den onset, increasing left thoracic pain, radiating to the left shoulder and arm. Three days prior to this 
incidence, she suffered from nausea and vomiting. On examination, she was afebrile, normocard and 
normotensive. Abdominal palpation showed light pressure pain on the left upper abdomen without 
signs of hepatosplenomegaly and no peritonism. Serum haemoglobin was 146g/L, C-reactive protein 
154mg/l, the white cell count 11.7x10e9/L and Troponin was not elevated at 12.6ng/L. Suspecting 
a pulmonary embolism we performed a computed tomography scan of the thorax. By chance this 
revealed a pathologically enlarged spleen. Ultrasound showed moderate fluid levels in the upper quad-
rants. An enhanced MRI of the abdomen showed an enlarged and non-enhancing spleen that was 

twisted around its vascular pedicles. The patient underwent an emergency exploratory laparotomy. 
Intraoperative a 540° torsion and infarction of the conventional positioned spleen was evidenced. Re-
markably, the phrenic colic ligament was absent with the left colic flexure being in the central upper 
abdomen. Splenectomy was then carried out.
Results: A splenectomy was performed without complications and the female patient was discharged 
after one week with appropriate post-splenectomy immunisations and temporary antibiotic prophy-
laxis.
Conclusion: Acute torsion of the normally positioned spleen is a rare surgical emergency. While rare, 
we found a couple of reported cases of the spleen in an ectopic position. In the last ten years, only two 
cases of torsion in a conventional positioned spleen have been described worldwide. Both incidents 
involved women and showed lack of one of the splenic ligaments or the phrenic colic ligament. The 
clinical presentation is not always predominant abdominal pain. Splenic torsion should thus be kept in 
mind as differential diagnosis.
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P79
Hybrid laparoscopic and endoscopic approach in distal cancer and proximal adenoma of the stomach
G. Vitali, F. Garofalo, P. Majno, R. Balzarotti Canger (Lugano)

Objective: Endoscopic mucosal resection (EMR), transgastric and laparoscopic approach have been 
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widely accepted for the treatment of gastric cancer. We a present a clinical case of a patient with 2 
gastric tumors treated with hybrid combination of laparoscopic and endoscopic resection.
Methods: An 85 year-old female with cardiac and severe chronic obstructive pulmonary disease dis-
ease was admitted to the emergency department with an history of anemia. The patient underwent a 
gastroscopy which showed two lesions: an adenocarcinoma poorly differentiated located at the third 
distal part of the stomach and a sessile polyp with high grade dysplasia at the esophageal gastric junc-
tion (EGJ), which was not suitable for EMR. A thoraco-abdominal CT scan did not show metastases. 
In order to avoid a total gastrectomy, associated with higher post-operative morbidity and mortality, 
we decided to perform a combined hybrid approach. A laparoscopic subtotal D2 gastrectomy, laparo-
scopic transgastric mucosectomy and intra-operative endoscopy were performed.
Results: The patient was positioned in a standard foregut surgery position. Three 12 mm trocars and 
two 5 mm trocars were used for the laparoscopic procedure. We firstly performed a laparoscopic 
exploration of the abdominal cavity with washing cytology (both negative for macroscopic disease 
and malignant cells). Then we performed the dissection of the middle and lower third of the stomach 
and the D2 en bloc lymphadenectomy. After duodenal transection, three other trocars, one of 11 mm 
and two of 5 mm were introduced directly through the anterior gastric wall. After intragastric insuf-
flation and submucosal infiltration by intra-operative endoscopy, surgical resection of the EGJ polyp 
was achieved. We completed the procedure with distal gastrectomy and Billroth II reconstruction. 
The operation required 370 minutes, no intraoperative complications occurred. The final pathologi-
cal report, according to the American Joint Committee on Cancer 7(th) edition, was pT1aN0M0 R0 
with 0/23 harvested lymph nodes. The EGJ polyp was confirmed to be an adenoma with high-grade 
displasya. The postoperative outcome was complicated by severe biliary reflux due to an efferent loop 
syndrome. The Billroth II was laparoscopically converted to a Roux-en-Y reconstruction with a final 
favorable recovery.
Conclusion: Hybrid approach could be a valid option in order to ensure a minimally invasive and less 
morbid surgery in case of distal gastric cancer and EGJ adenoma.

 
P80
Splenic infarction in the setting of Crohn’s disease: an unusual constellation
P. Kuczma, E. Chiriatti, F. Vitale, O. Martinet, E. Pezzetta (Montreux)

Objective: This report describes a rare extraintestinal complication of Crohn’s disease: a splenic in-
farction due to a splenic artery thrombosis. Our aim is to remind a higher risk of arterial and venous 
thromoboembolisms (TE) in inflammatory bowel disease (IBD) patients, to review the risk factors as-
sociated with this potentially lethal complication, to provide an overview over the different forms of 
thromboembolic events as an important differential diagnosis in IBD patients with unusual symptoms 
and to underline the importance of prophylaxis and correct steroid-free disease control.
Methods: We describe a case of a 70-year-old patient with a history of Crohn’s disease since 2006, on 
Azathioprine and relapse-free for the last 2 years. She was admitted to our department with a recent 
history of left upper quadrant abdominal pain, without fever. She reported to have regular bowel move-
ments without diarrhoea. On physical examination there was a localized abdominal tenderness. Labo-
ratory tests revealed a CRP level of 125 mg/dl and a mild thrombocytopenia of 117 G/l. Abdominal 
CT-scan showed an infarction of the caudal third of the spleen with a presence of a thrombus in one of 
the small polar splenic arterial branches.
Results: The abdominal pain improved spontaneously. We did not initiate an anticoagulation therapy 
as there was only a small thrombus in a minor branch of the splenic artery. The patient was discharged 
in a good overall condition. An abdominal US was performed 10 days later and showed a stability of 
the infarction without abcess formation.
Conclusion: Compared with the healthy population, both Crohn’s and ulcerative colitis patients have 
a higher risk of developing a TE; this seems to be more frequent when IBD is active and in case of 
pancolic involvement. However studies suggest that thromboembolic events are frequent also during 
remission phases, as it is the case in our patient. Venous thrombosis and pulmonary embolism are the 
most frequent complications, but splanchnic, cerebral, coronary and retinal arteries and veins can also 
be affected. Other risk factors include surgery, immobilisation and the use of central venous lines as 
well as steroid use. Thus it is crucial to consequently administer the thomoboprophylaxis in high-risk 
patients and to implement effective IBD therapy for disease control as well as to avoid steroid-based 
therapy.

Fig. 1.  Abdominal CT-scan showing a splenic infarction and a 
thrombosis of a lower minor splenic artery branch (arrow). 

Vascular 
involvement 

in IBD 
patients 

DVT 

Pulmonary 
embolism 

Cerebral 
venous 
sinus 

thrombosis 

Aortic 
thrombus 

Coronary 
artery 

disease 

Retinal TE 

Mesenteric
and portal 

TE 

Budd-Chiari 
syndrome 

Fig. 2. Overview over different forms of 
thromboembolic events (TE) in IBD patients. 
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P81
Intramural ectopic pancreatic tissue: un uncommon origin of a non-cancerous gastric tumour
E. Chiriatti, P. Kuczma, F. Vitale, E. Pezzetta, O. Martinet (Montreux)

Objective: We report a case of ectopic pancreatic tissue at gastric level diagnosed incidentally during 
a laparoscopic appendectomy. Our aim is to present a review of literature on manifestations, diagnosis 
and management of ectopic pancreatic tissue in gastrointestinal tract.
Methods: A 32-year-old female patient presented to our department with a lower abdominal quadrant 
pain. A diagnosis of an acute appendicitis was made and the patient underwent surgery. During the 
laparoscopic procedure we incidentally discovered a pre-pyloric gastric mass of 3 cm on the greater 
curvature. The tumor was not visible on the subsequent CT-scan. The upper oeso-gastro-duodenos-
copy was normal. The intramural mass was confirmed by an upper GI endosonography and the fine 
needle biopsy showed aspecific inflammatory cells.
Results: A decision was made to proceed with laparoscopic atypical gastrectomy. Histological exami-
nation of the specimen revealed a heterotopic pancreatic tissue in the gastric wall. The postoperative 
course was uneventful and the patient was discharged on day 3.
Conclusion: Ectopic pancreas is a rare congenital anomaly that be found anywhere in the peritoneal 
cavity. Stomach (26%) and duodenum (28%) are the most common locations, followed by small 
bowel, Meckel’s diverticulum, colon, spleen and gallbladder. Most patients are asymptomatic and in 
most cases it is an incidental finding. Symptoms may include abdominal pain, intestinal occlusion, 
intussusception, pancreatitis or bleeding. Cases of malignant transformation have also been reported, 
with incidence ranging from 0.7% to 1.8%. Preoperative diagnosis is difficult and GIST and leiomyoma 
are among the most important differential diagnoses. Though endoscopy and endoscopic ultrasound 
can be helpful for diagnosis, an ectopic pancreas can be buried in the submucosa, which makes it 
difficult to distinguish from other tumors. Endoscopic diagnosis is rarely conclusive on endoscopic 
biopsies because the lesion is often located deeply in the submucosa Endoscopic resection can be 
performed for superficial lesions. Surgical resection should be undertaken for both definitive histologi-
cal diagnosis and symptoms.
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Varizenchirurgie bei adipösen Patienten: Ist das endovenöse Verfahren die Therapie der Wahl?
L. Högger, Ch. Rouden, A. Nocito (Baden)

Objective: Die endovenöse Behandlung hat sich in den letzten Jahren in der Varizenchirurgie zune-
hmend etabliert. Was in der Literatur noch wenig untersucht ist, sind die Vorteile dieses Verfahrens bei 
adipösen Patienten (AP), die einen zunehmenden Anteil des Patientengutes ausmachen. Mit dieser 
Arbeit möchten wir unsere ersten Erfahrungen mit der segmentalen endovenösen Thermoablation 
(Closure Fast System- CFS) bei dieser Patientenpopulation zeigen. In der Literatur sind Wundinfekte in 
bis zu 16% der Fälle beschrieben, wobei Adipositas ein Risikofaktor dafür ist.
Methods: Es erfolgt die retrospektive Analyse aller Patienten mit Stammvarikosis, welche eine seg-
mentale endovenöse Thermoablation mit CFS erhalten haben. Darunter aufgeschlüsselt ist die Anzahl 
adipöser Patienten (AP). Die Daten und Komplikatonen wurden aus einer prospektiv angelegten Liste 
entnommen. Eine duplexsonographische Nachkontrolle erfolgt nach einer Woche, einem Monat und 
einem Jahr.
Results: 2017 wurde in unserer Klinik bei 56 Patienten (71 Beine) eine segmentale Thermoablation 
durchgeführt. Bei 47 Patienten die Vena saphena magna (VSM) und bei 8 die Vena saphena par-
va (VSP). In 15 Fällen (27%) wurde in der gleichen Sitzung die VSM bilateral behandelt. Verteilung 
Frauen/Männer: 35/21. Alter: 27-84 Jahre. (median: 51 Jahre). Insgesamt waren 35 (63%) gemäss 
berechnetem Body Mass Index (BMI in kg/m2) übergewichtig (AP). 16 Patienten präadipös (BMI 25,0 
-29,9). 19 adipös: 12 Grad I (BMI 30-34,9), 4 Grad II (BMI 35-39,9) und 3 Grad III (BMI >40). 
Bei 33 der AP wurden zusätzlich Mini-Phlebektomien durchgeführt. Die duplexsonographischen 
Nachkontrollen nach einer Woche und einem Monat zeigte bei allen Patienten eine komplette Okklu-
sion der VSM bzw. der VSP. Die V. femoralis communis (VFC) war bei allen durchgängig. Der Abstand 
zwischen Beginn der Okklusion und Crosse betrug 0.5-2.5 cm. Bei den AP traten 3 Komplikationen auf: 
eine oberflächliche Phlebitis, ein Wundinfekt und thrombosierter Seitenast, jeweils durch die Phlebek-
tomien verursacht. 
Conclusion: Die endovenöse Thermoablation bei adipösen Patienten ist gut durchführbar und scheint 
eine adequate Therapieoption zu sein. Die klassischen chirurgischen Komplikationen durch die 
Leisteninzision (Hämatom, Wundinfekt, Lymphfistel, Wundheilungstörung), sowie Nervenalterationen 
entfallen bei diesem Vorgehen komplett.
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Treatment of proximal left subclavian artery aneurysm: a case report
K. Born1, S. Schmidt1, A. Zdoroveac1, R. Marti1, L. Gürke2, P. Stierli1 (1Aarau, 2Basel)

Objective: Aneurysms of the proximal subclavian artery are uncommon. Nevertheless the indication 
for treatment is based on prevention of serious complications (rupture, thrombosis or embolization). 
We report a case of a 66-year old man with an asymptomatic aneurysm of the proximal left subclavian 
artery.
Methods: Accidental finding of a proximal left subclavian artery aneurysm with a size of 4.7 cm in 
diameter was described in the context of an thoraco-abdominal CT. As a first step a vertebral artery 
occlusion test was performed without neurological deficits. Therefore the left vertebral artery was 
coiled. The day after a right-to-left-carotid to left subclavian artery bypass was performed. To prevent 
an endoleak the left internal mammaria was clipped. To finally close the inflow a thoracic stent-graft 
was implanted.
Results: We successfully treated this proximal left subclavian artery aneurysm without any complica-
tions. The postoperative CT scan showed the stent-graft well inserted without any form of endoleak.
Conclusion: We present a case of an accidental finding of an asymptomatic left proximal subclavian 
artery aneurysm. Given the rarity of this entity and limited data in the literature, we report our experience 
with the management of proximal subclavian artery aneurysm.
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Non-traumatic acute limb ischemia in young adults: differential diagnosis and best treatment practice
P. Aeschbacher, A. Litchinko, E. Psathas, M. Menth, D. Periard, R. Engelberger, E. Monnard, B. Egger,  
D. Mayer (Fribourg)

Objective: Non-traumatic acute lower limb ischemia (NTALLI) rarely affects young (< 40 years old) 
adults. Acute rest pain is the most common presentation and emergency revascularization is often 
necessary. We report here the etiologies and the management of three young patients with NTALLI and 
also propose a treatment algorithm.
Methods: Three male patients, 25, 37 and 38 years old, were hospitalized in our department over the 
past 14 months for NTALLI (Fig. 1-3). At presentation, all limbs were immediately threatened (Ruther-
ford IIb category) and, following interdisciplinary discussion, emergency revascularization (within 2 
hours) was performed. A 25 years old patient with acute right iliac thrombosis underwent ilio-femoral 
embolectomy with femoral patch angioplasty. Intra-arterial thrombolysis and percutaneous throm-
boaspiration were performed in the remaining two patients.
Results: In 2 out of the 3 patients, revascularization was immediately successful. One patient under-
went three re-interventions with repeated thrombo-aspiration and angioplasty as well as peroneal 
artery stenting. All patients were discharged home on anticoagulation, two of them showing a patent 
femorodistal arterial axis, one presenting with a thrombosed stent but without rest pain. The evaluation 
of possible thromboembolic sources revealed a free-floating thrombus in the left ventricle in one and 
an atheromatous plaque in the distal aorta in the second of the two patients discharged home with 
an open femorodistal arterial tree. In the patient with the stent occlusion, thrombophilia induced by a 
myeloproliferative disease was detected. At 6 months follow-up limp salvage was successful in all 
three patients.

Conclusion: NTALLI in young adults is most commonly caused by thromboembolism due to a hyperco-
agulable state such as thrombophilia or malignancy. Interdisciplinary workup is mandatory and leads 
to the best treatment strategy in such patients being at high risk for limb amputation.

Fig. 1. CT angiography of a 38 years old patient with (a) an aortic thrombus and sub-
occlusion of the left common iliac artery (arrow) and (b) an occlusion of the posterior tibial 
and peroneal arteries (asterisks). 

a) 

b) 

**

Figure 1. CT angiography of a 38 years old patient with (a) an aortic thrombus and 
subocclusion of the left common iliac artery (arrow) and (b) an occlusion of the 
posterior tibial and peroneal arteries (asterisks).

  
Fig. 2. Angiography of a 37- years-old patient with occlusion of (a) the left deep femoral 
artery (red arrow), (b) anterior tibial (green arrow) and posterior tibial artery (yellow arrow) 
before thrombo-aspiration and (c-d) after percutaneous thrombo-aspiration and intra-arterial 
thrombolysis.  

Fig. 3. Transthoracic echocardiograms with a 25-years-old patient with a left ventricular 
thrombus (red arrow) 

c) d) a) b) 

Figure 2. Angiography of a 37- years-old patient with occlusion of (a) the left deep 
femoral artery (red arrow), (b) anterior tibial (green arrow) and posterior tibial artery 
(yellow arrow) before thrombo-aspiration and (c-d) after percutaneous thrombo-
aspiration and intra-arterial thrombolysis.

  
Fig. 2. Angiography of a 37- years-old patient with occlusion of (a) the left deep femoral 
artery (red arrow), (b) anterior tibial (green arrow) and posterior tibial artery (yellow arrow) 
before thrombo-aspiration and (c-d) after percutaneous thrombo-aspiration and intra-arterial 
thrombolysis.  

Fig. 3. Transthoracic echocardiograms with a 25-years-old patient with a left ventricular 
thrombus (red arrow) 

c) d) a) b) 

Figure 3. Transthoracic echocardiograms with a 25-years-old patient with a left 
ventricular thrombus (red arrow)
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Fig. 4. Diagnostic algorithm for non-traumatic acute lower limb ischemia in young adults. 
TTE= transthoracic echocardiogram; TEE= transesophageal echocardiograms 

Figure 4. Diagnostic algorithm for non-traumatic acute lower limb ischemia in 
young adults. TTE= transthoracic echocardiogram; TEE= transesophageal echo-
cardiograms
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Symptomatic internal carotid artery stenosis in the presence of a persistent primary hypoglossal  
artery: case report and review of the literature
E. Psathas1, M. Menth1, M. El Koussy2, F. Medlin1, B. Egger1, D. Mayer1 (1Fribourg, 2Bern)

Objective: Anatomic variations of the extracranial carotid artery are very rare. Among them, a unilat-
eral persistent hypoglossal artery (PHA), arising from the internal carotid artery at the level of C1-C3 
and passing through the hypoglossal canal to join the basilar artery in the cranium, appears with a 
reported incidence between 0.03-0.2%. We report a case of recurrent transient ischemic attacks (TIAs) 
in a patient with proximal internal carotid artery (ICA) stenosis associated with ipsilateral PHA and 
propose a classification and a treatment algorithm based on a literature review (Fig. 3-4, Table 1-2)
Methods: Case report of a 78-year-old right-handed man experiencing an acute left hemispheric 
stroke, 2 hours before being transferred to our emergency department. Two previous TIAs over the past 
3 years had been treated conservatively. At presentation, right-sided hemiplegia, right homonymous 
hemianopsia and anosognosia were documented. After rapid evaluation by the stroke team, intrave-
nous thrombolysis with tissue plasminogen activator (tPA) was administrated within 20 minutes, with 
complete resolution of symptoms over a few hours. Concurrent CT and MR angiography (CTA/MRA) 
revealed new and old ischemic lesions in the left territory of the sylvian artery and in the cerebellum; a 
50% stenosis of the left ICA; a persistent hypoglossal artery originating 2 cm distal to the bifurcation at 
the level of the C1-2 vertebra, dominantly perfusing the posterior circulation; and bilateral hypoplastic 
vertebral arteries (Fig. 1). After multidisciplinary discussion, the patient was transferred to a tertiary 
university center where protected carotid stenting using a proximal protection device was performed 
under local anesthesia (Fig. 2).
Results: There were no peri-/postinterventional neurologic events. The patient was discharged after 12 
days with dual antiplatelet treatment. At 3-months follow-up, he remains asymptomatic with a patent 
stent in the ICA on CTA.
Conclusion: Treatment of symptomatic carotid artery stenosis in the presence of PHA is challenging. 
Preoperative imaging with CTA/MRA along with a multidisciplinary approach is essential to the critical 
management of this rare and complex extracranial pathology in symptomatic patients. In the case of 
a high origin of the PHA, protected carotid artery stenting is considered be the preferred and safest 
treatment.
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c d e 

Figure 1 a-b : Brain MRI showing old and new ischemic lesions in the cerebelum and in the 
territory of the left sylvian artery ; c : High-resolution CT angiography of the left carotid showing an 
ulcered atheroma in the left internal carotid artery producing 50% luminal stenosis, extending over 2 
cm from the carotid bifurcation, up to the origin of the PHA at the level of C2 vertebra (yellow 
asterisk) ; d : Intracranial and supra-aortic MR angiography revealing bilateral hypoplastic vertebral 
arteries , with abscence of posterior communicator arteries and basilar artery  from the PHA 
dominately perfusing the posterior circulation ; e : 3D reconstruction on CTA   
 
ICA : Internal Carotid Artery ; PHA : Primary Hypoglossal Artery ; ECA : Extrenal Carotid artery 
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Figure 1 a-b : Brain MRI showing old and new ischemic lesions in the cerebelum 
and in the territory of the left sylvian artery ; c : High-resolution CT angiography of 
the left carotid showing an ulcered atheroma in the left internal carotid artery pro-
ducing 50% luminal stenosis, extending over 2 cm from the carotid bifurcation, up 
to the origin of the PHA at the level of C2 vertebra (yellow asterisk) ; d : Intracranial 
and supra-aortic MR angiography revealing bilateral hypoplastic vertebral arteries, 
with abscence of posterior communicator arteries and basilar artery from the PHA 
dominately perfusing the posterior circulation ; e : 3D reconstruction on CTA

Figure 2: Left : Internal carotid stenosis extenting from the bifurcation to the origin of the PHA, 
producing 50% stenosis (top) ; Post-stenting control angiography showing complete reperfusion of 
the ICA and PHA, with complete stent coverage of the lesion, without residual stenosis (bottom). 
Notice the balloon exclusion tip of the MoMa device positioned in the ECA (asterisk). Right : 3D 
reconstruction of carotid CTA  at 3 months follow-up verifing excellent stent apposition, without 
restenosis.   
 
ICA : Internal Carotid Artery ; PHA : Primary Hypoglossal Artery ; ECA : Extrenal Carotid artery 

* 
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Figure 2: Left : Internal carotid stenosis extenting from the bifurcation to the ori-
gin of the PHA, producing 50% stenosis (top) ; Post-stenting control angiography 
showing complete reperfusion of the ICA and PHA, with complete stent coverage 
of the lesion, without residual stenosis (bottom). Notice the balloon exclusion tip 
of the MoMa device positioned in the ECA (asterisk). Right : 3D reconstruction 
of carotid CTA at 3 months follow-up verifing excellent stent apposition, without 
restenosis.
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Table 1: Literature review of CAS for the ICA stenosis with PHA

Authors Symptom Lesion Characteristics Embolic protection Stent type Outcome 
Follow-up 

Huang M 
et al. 2016 

TIA Rt. 60% stenosis, 
proximal to the ICA-
PHA bifurcation 

Spider Fx into the PHA (distal 
protection) 

Protégé 
stent 

Good, 1 year 
angiography 

Kanazawa 
R et al. 
2008 

Syncope Lt. Stenosis ICA, close 
to ICA-PHA bifurcation 

Modified Parodi method with 
single distal balloon 
protection at the PHA 

Self 
expanding 
stent 

Good, no 
follow-up 

Nii K et al. 
2010 

TIA Lt. 75% stenosis ICA, 
18 mm from ICA-PHA 
bifurcation 

Single distal balloon 
protection (ICA proximal to 
the origin of PHA) 

Wallstent RP Good, 3 
months 
angiography 

Eller JL et 
al. 2013 

Ischemia Rt 50% stenosis ICA 
and 80% stenosis HPA 

Gore Flow Reversal System in 
CCA and ICA 

Closed cell 
Wallstent in 
HPA and 
CCA 

Good, 6 
months 
clinical 

Zhang L et 
al 2016 

None Rt. 80% stenosis ICA to 
the origin of PHA 

Mo.Ma device (ECA and CCA) Wallstent 
(closed cell) 

Good, no FU 

Murai S et 
al. 2016 

Ischemia 50% stenosis proximal 
to PHA origin 

Proximal flow blockade (CCA 
et ECA) and distal filter 

Self 
expanding 
stent 

Good, no FU 

Ryu B et al 
2016 

None Lt. 80% stenosis ICA Single distal balloon at the ICA 
proximal to the origin of PHA 
and proximal balloon 
protection 

Wallstent Good, no FU 

Numan et 
al 2013 

Vertigo 
and 
syncope 

Lt. 80% ICA stenosis None Precise self-
expanding 
stent 

Good, 1 year 
angiography 

Kaku et al 
2017 

Left 
hemiplegia 

Rt. 50% ICA stenosis Proximal flow reversal and 
distal filter 

Self-
expanding 
stent 

Good, no FU 

Silva CF et 
al. 2013 

TIA Rt. 75% stenosis ICA to 
the origin of the PHA 

Double distal filter protection 
in ICA and PHA 

Precise stent Good, 
6months 
angiography 

Our Case Recurrent 
TIA 

Lt. 50% stenosis ICA to 
the origin of the PHA 

Mo.Ma device (ECA and CCA) Protégé self 
expanding 
stent 

Good, 3 
months CTA 

CAS: carotid artery stenting; TIA: transient ischemic attack; ICA: internal carotid artery; CCA: common carotid 
artery; ECA: external carotid artery; PHA: persistent primitive hypoglossal artery; Lt.: left; Rt.: right; Rt.: right; 
FU: Follow-Up 

Table 1: Literature review of CAS for the ICA stenosis with PHA
Table 2: Literature review of carotid endarterectomy for the ICA stenosis with PHA 

Authors Symptom Lesion Characteristics Surgical Technique Cerebral 
Protection 

Outcome 
Follow-up 

Katoh M 
et al 1999 

TIA Lt. severe ICA stenosis 
close to the origin of 
PHA 

CEA None Good, no FU 

Megyesi 
JF et al.  
1997 

TIA Rt. ICA stenosis 
extending to PHA origin 

CEA with patch 
angioplasty 

None Good, no FU 

Hatayama 
T et al. 
1999 

Vertigo 
attacks 

Lt.  80% ICA stenosis CEA  T-shaped 
shunt 

Good, no FU 

Pinkerton 
JA et al. 
1980 

TIA Lt. severe stenosis ICA 
proximal to the ICA-PHA 
bifurcation  

CEA  Carotid 
shunt 
(proximal to 
bifurcation) 

Good, 6 
months 
clinical 

Thayer 
WP et al. 
2005 

None Lt. 75% ICA stenosis CEA with patch 
angioplasty 

Carotid 
shunt (CCA-
ICA) 

Good, distal 
restenosis at 1 
month (CTA) 

Cartier R 
et al. 1996 

None Rt 90% ICA stenosis, PHA 
arising 4 cm from 
bifurcation with 60% 
stenosis (tandem) 

Carotid and HPA 
endarterectomy with vein 
patch with anterior 
subluxation of the jaw 

CCA-ICA 
shunt 

TIA postop 
fully 
recovered, 
asymptomatic 
at 1 year FU 

Elhammad
y MS et al. 
2007 

TIA Rt. Severe ICA and PHA 
stenosis 

CEA None Good, no FU 

Kawabori  
M et al. 
2009 

TIA Rt 70% ICA stenosis CEA CCA-HPA 
shunt 

Good, no FU 

Stern J et 
al. 1978 

TIA Rt. ICA and proximal HPA 
stenosis 

Carotid and HPA 
endarterectomy  

CCA-HPA 
shunt 

Good, no FU 

Sunada I 
et al. 1990 

Left 
hemiparesis 

Rt. Severe ICA and 
proximal PHA stenosis 

Carotid and HPA 
endarterectomy with 
primary closure 

CCA-HPA 
shunt 

Right facial 
paresis, 
hemiplegia 

Osgood 
CP et al. 
1983 

TIA Rt. 50% ICA and PHA 
stenosis 

Carotid and HPA 
endarterectomy  

CCA-HPA 
shunt 

Good, 3 
months CTA 

CEA: Carotid Endarterectomy; TIA: transient ischemic attack; ICA: internal carotid artery; CCA: common 
carotid artery; ECA: external carotid artery; PHA: persistent primitive hypoglossal artery; Lt.: left; Rt.: right; Rt.: 
right; FU: Follow-Up 

Table 2: Literature review of carotid endarterectomy for the ICA stenosis with PHA
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Figure 3: Proposed classification according to lesion localization, based on published cases of ICA 
stenosis in the presence of PHA.  Type I: ICA involvement only; Type II: ICA-PHA bifurcation 
involvement; Type III distal ICA only (IIIa) or PHA only (IIIb). 

 ICA: internal carotid artery; ECA: External carotid artery; CCA: Common carotid artery ; PHA : Persistent hypoglossal artery

Figure 3: Proposed classification according to lesion localization, based on publis-
hed cases of ICA stenosis in the presence of PHA. Type I: ICA involvement only; 
Type II: ICA-PHA bifurcation involvement; Type III distal ICA only (IIIa) or PHA only 
(IIIb).

 

 

Figure 4: Treatment algorithm depending on lesion localization for symptomatic ICA stenosis in the 
presence of PHA 

ICA: internal carotid artery; PHA: Persistent hypoglossal artery; CEA: carotid endarterectomy; CAS: Carotid artery 
stenting; BMT: Best medical treatment 

 

 

 

 

 

 

Figure 4: Treatment algorithm depending on lesion localization for symptomatic 
ICA stenosis in the presence of PHA

P86
Severe complications after intravascular application of bone cement and haemostatic agent during 
spinal surgery
B. Bachofen, R. Bühlmann, T. R. Wyss, J. Schmidli, V. Makaloski (Bern)

Objective: Posterior surgical approaches to the lumbar spine may cause vascular lesions, due to the 
proximity of large vessels. We report two cases with accidental intra-arterial application of bone ce-
ment and haemostatic agents during re-do spinal surgery.
Methods: Case I: A 56 year-old women required surgical re-decompression at the level of L3/4. The 
patient was placed in prone position. After removal of an old screw massive bleeding occurred from 
the screw hole. The bleeding stopped after haemostatic agents were applied. The procedure was 
completed successfully and the patient placed in supine position. A livid, cold and pulseless right leg 
was noted. Computed tomography angiography (CTA) revealed an occlusion of the right common iliac 
artery and intra-arterial air. Prompt balloon-embolectomy from the groin restored circulation to the leg. 
Foamy looking thrombus was successfully removed. Intraoperative angiography showed extensive 
embolization of small branches in the buttock, thigh, and calf. The postoperative course was unevent-
ful. Without any cardiovascular risk factors the patient suffered severe claudication in the thigh and 
lower leg at one year.
Results: Case II: A 72 year-old multimorbid women required extended re-decompression at the level 
of L3-S1 with spondylodesis and an sacral vertebroplasty in a prone position. Massive bleeding oc-
curred after removal of the old screws. The hemodynamic relevant bleeding stopped after application 
of bone cement and haemostatic agents into the drill hole. Immediately after extubation the patient 
complained of uncontrollable pain in both legs and showed a complete sensomotor loss. The CTA 
showed complete thrombosis of the infrarenal aorta and both iliac axes. Complex revascularization of 
the abdominal, pelvic, and lower limb arteries re-established circulation to both legs. The patient died 
due to multi organ failure three days later.
Conclusion: Vascular complications after posterior approaches in re-decompression of the lumbar 
spine are rare and potentially lethal. Early diagnosis and prompt revascularisation is crucial.
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Hybrid procedure for an atypical lesion of the thoracic aorta
G. Verdon (Lausanne)

Objective: We report the case of a patient treated by a thoracic endograft for a complicated type B 
dissection of the descending aorta. On the diagnostic angio CT-scan, the lesion appeared atypical 
and the etiology remained unclear. An emergency hybrid intervention was performed successfully with 
the transposition of the left subclavian artery on the left common carotid artery and the endovascular 
procedure.
Methods: A 76-year-old male patient, known for treated hypertension and a cardiac catheter ablation 
using radiofrequency for auricular fibrillation performed the last month, was transfered to our clinic for 
important chest pains and diaphoresis. The angio CT-scan showed a focal aortic lesion at the level of 
the left subclavian artery, associated with an hemomediastinum (figure A, B). The differential diagno-
sis included penetrating aortic ulcer with intramural hematoma and a complicated type B dissection. 
The patient was managed urgently by an hybrid approach. Firstly, we transposed the left subclavian 
artery on the left common carotid artery, including subclavian and vertebral artery ligation and recon-
struction with an end-to-side anastomosis without bypass. Then through a bilateral femoral approach, 
we implanted a comformable Gore TAG thoracic endoprosthesis (Gore, Newark, New Jersey). The os-
tium of the left subclavian artery was covered successfully and the brachiocephalic trunk and the left 
common carotid remained patent. Neuromonitoring in the form of somatosensory-evoked potentials 
provided excellent results.
Results: The final angiogram confirmed a successfully procedure with complete coverage and exclu-
sion of the dissection by the thoracic endograft (figure C). The follow-up CT scan (figure D) showed no 
endoleaks or migration of the endoprosthesis and all supraaortic vessels remained patent, included 
the reconstruction of the left subclavian artery. The patient had a smooth recovery without any compli-
cations of left arm or spinal cord ischemia or stroke.
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Conclusion: This case describes the successfully management of an atypical complicated aortic type 
B dissection using an hybrid procedure.Figure A : 

 
Figure A

 

Figure B : 
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Figure D
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Case report of a Type-B acute aortic dissection and ductus diverticulum
H. L. Chan, D. Danzer (Sion)

Objective: Acute aortic dissection (AAD) is a life-threating condition. The entry tear in the Stanford type-
B AAD starts distal to the left subclavian artery and extends usually along the thoracic and abdominal 
aorta. The patent ductus arteriosus (PDA) which connects the pulmonary artery and the descending 
thoracic aorta usually undergoes closure within 10–15 hours following birth. Partial regression of this 
foetal structure can leave a bulge in the inner curvature of the aorta in 9% of adults, called ductus 
diverticulum (DD). We report a rare case of a Type-B AAD starting at the level of a significant DD in an 
adult patient.
Methods: A 50-year-old man, with no medical history, was admitted in the emergency department 
for a sudden onset of chest and right lower limb pain. Physical examination showed an acute right 
lower limb ischemia. Computed tomography angiography revealed a Type-B AAD with an intimal tear 
just nearby a non aneurysmal ductus diverticulum with a complete collapse of the true lumen. The 
dissection extended down to the abdominal aorta and involved both iliac arteries. All visceral arteries 
were perfused by the false lumen except for duplicated right renal arteries which were dynamically 
occluded by the aortic flap as well as the right common femoral artery. After an unsuccessful attempt 
of endovascular fenestration, open repair was performed with resection of entire the infra diaphrag-
matic flap, infra renal aorto-aortic graft bypass and reconstruction of both right renal arteries. The post 
operative vascular course was uneventful and follow up at six month showed no mid term vascular 
complication.
Results: The association between the AAD and patent ductus arteriosus has been published in the 
literature. It provides strong arguments for a particular pathological entity between aortic diseases and 
non occlusion of the ductus arteriosus. Although non enlarged ductus diverticulum is not a recognized 
etiology of aortic dissection, it has been reported as prone to complicated aneurysmal dilatation. 
Conclusion: Further observational study could provide information to assess if the presence of rem-
nant of the ductus arteriosum could be considered as risk factor of aortic dissection.
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Cyanoacrylate glue occlusion for the treatment of the small saphenous vein
J. Longchamp, C. Bron, H. Probst (Morges)

Objective: Endovenous thermal ablation of saphenous trunks with laser or radiofrequency is now 
recommended treatment (grade 1B) for incompetence of the saphenous veins. For patients suitable 
for this technique, it’s even the first-line recommended treatment over open surgery (grade 1B). The 
endovenous thermal treatment of the small saphenous vein can be compicated by heat-induced lesion 
of the sciatic nerve. Recently, a non thermal endovenous technique using cyanoacrylate glue to close 
the great saphenous showed an effecacy and safety comparable to the thermal techniques with an 
occlusion rate of 92.9% at 1 year and 88.5% at 2 years (eScope study).
Methods: Retrospective obserational monocentric study. Between october 2015 to december 2017, 
18 SSV were treated in 17 patients with cyanoacrylate glue (Venaseal TM, Medtronic). Diameter of 
the SSV treated ranged from 4.5 mm to 7.5 mm. A physical examination with Duplex ultrasound was 
performed at 1 week and 6 months. Complete occlusion of SSV was defined as no segment of patency 
longer than 5cm. The present study focuses on efficacy and safety of small saphenous vein occlusion 
with cyanoacrylate glue.
Results: Seventeen patients were available for follow-up at 1 week and 6 months. The occlusion rate at 
1 week and 6 months was 100% for all the SSV. The main complication was bruising and pain in the 
areas of phlebectomies, responding well to NSAI drugs and local cooling treatment. No paresthesia, no 
infection and no phlebitis was observed.
Conclusion: The short-term results of the subgroup of small saphenous vein showed the same effi-
cacy as endovenous thermal ablation with only mild complications. The clear advantage is the safety 
regarding neurological complications. These results are promising and abviates the need for further 
follow-up and patients enrollment.
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