
 
 

University of Birmingham

The impact of conversion on the risk of major
complication following laparoscopic colonic
surgery
The 2017 European Society of Coloproctology (ESCP) collaborating group; The 2015
European Society of Coloproctology Collaborating Group
DOI:
10.1111/codi.14371

License:
Other (please specify with Rights Statement)

Document Version
Peer reviewed version

Citation for published version (Harvard):
The 2017 European Society of Coloproctology (ESCP) collaborating group & The 2015 European Society of
Coloproctology Collaborating Group 2018, 'The impact of conversion on the risk of major complication following
laparoscopic colonic surgery: an international, multicentre prospective audit', Colorectal Disease, vol. 20, no. S6,
pp. 69-89. https://doi.org/10.1111/codi.14371

Link to publication on Research at Birmingham portal

Publisher Rights Statement:
Checked for eligibility: 20/11/2018

This is the peer reviewed version of the following article: The 2017 and 2015 European Society of Coloproctology (ESCP) collaborating
groups (2018), The impact of conversion on the risk of major complication following laparoscopic colonic surgery: an international,
multicentre prospective audit. Colorectal Dis, 20: 69-89., which has been published in final form at doi:10.1111/codi.14371. This article may
be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions.

General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.

•Users may freely distribute the URL that is used to identify this publication.
•Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•Users may not further distribute the material nor use it for the purposes of commercial gain.

Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.

When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.

If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 25. Apr. 2024

https://doi.org/10.1111/codi.14371
https://doi.org/10.1111/codi.14371
https://birmingham.elsevierpure.com/en/publications/433bc1be-5aa1-4b9c-9d47-bd5372c3eee8


1 

The impact of conversion on the risk of major complication following laparoscopic 

colonic surgery: An international, multicentre prospective audit  

The 2015 and 2017 European Society of Coloproctology (ESCP) collaborating groups* 

*Collaborating authors listed at end of manuscript 

 

Correspondence to: 

Mr Aneel Bhangu 

European Society of Coloproctology (ESCP) Cohort Studies Committee  

Department of Colorectal Surgery 

University of Birmingham 

Heritage Building 

Mindelsohn Way 

Birmingham, B15 2TH 

a.bhangu@bham.ac.uk  

 

Keywords: Colon cancer; Rectal cancer; Gastrointestinal surgery; Laparoscopic surgery; 

Surgery  

Conflicts of interest: None to declare 

Funding: None 

Word count: 1891 

Abstract word count: 209 

Acknowledgements: Supported by the European Society of Coloproctology (ESCP). REDCap 

and infrastructural support was received from the Birmingham Surgical Trials Institute (BiSTC) 

at the Birmingham Clinical Trials Unit (BCTU). 

 

  



2 

Abstract 

Background: Laparoscopy has now been implemented as a standard of care for elective colonic 

resection around the world. During the adoption period, studies showed that conversion was 

may be detrimental to patients, with poorer outcomes than both laparoscopic completed or 

planned open surgery. The primary aim of this study was to determine whether laparoscopic 

conversion was associated with a higher major complication rate than planned open surgery in 

contemporary, international practice.This study aimed to determine the safety profile of 

laparoscopic conversion in contemporary practice across the world.  

 

Methods: Analysis of the European Society of Coloproctology 2015 and 2017 audits. Patients 

were included if they underwent elective resection of a colonic segment from the caecum to the 

rectosigmoid junction with primary anastomosis. The primary outcome measure was the 30-day 

major complication rate, defined as Clavien-Dindo grade III-V.  

 

Results: Of 3980 patients, 64% (2561/3980) underwent laparoscopic surgery and a 

laparoscopic conversion rate of 14% (359/2561). The major complication rate was highest after 

open surgery (laparoscopic 7.4%, converted 9.7%, open 11.6%, p<0.001). After case mix 

adjustment in a multilevel model, only planned open surgery was associated with increased 

major complications in comparison to laparoscopic surgery (OR 1.64, 1.27-2.11, p<0.001).  

 

Conclusions: Appropriate laparoscopic conversion should not be considered a treatment failure 

in modern practice. Conversion does not appear to place patients at increased risk of 

complications versus planned open surgery, supporting broadening of selection criteria for 

attempted laparoscopy in elective colonic resection. 
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What this study adds 

In modern international practice, 64% of elective colonic resections are started laparoscopically 

and 14.7% are converted to open. Contradictory to evidence during early adoption, 

Llaparoscopic conversion does not place patients at increased risk of complications when 

compared to planned open surgery, suggesting colorectal surgeons select patients 

appropriately for laparoscopic surgery and can convert appropriately. This supports laparoscopy 

as the primary approach for colonic resection in modern post-implementation practice. 
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Introduction 

Minimally invasive approaches for colorectal colonic resection are now incorporated into clinical 

practice in many settings [1]. A number of major international randomised trials (COST, 

CLASSICC, COLOR I, ALCCaS) have described the safety, feasibility and benefits of 

laparoscopic segmental resection including reduced intraoperative blood loss, faster return of 

bowel function and reduced length of stay, without compromise to oncological outcomes [2-7]. 

  

Published studies in the initial period of adoption of laparoscopy suggested that patients who 

undergo conversion from laparoscopic to open surgery had more short-term infections 

complications and poorer long-term disease-free survival (although oncologically equitable 

resections) than procedures completed laparoscopically, or those who had planned open 

surgery [5, 8-10]. Since many units have now overcome unit-level learning curves in the post-

implementation era, performance may have changed in terms of indications for conversion, rate 

of conversion and outcomes when conversion occurs. An Following the IDEAL framework for 

surgical innovation, up-to-date, multicentre study ‘surveillance’ is required to identify need for 

any practice changesassess the safety and penetrance of laparoscopic colonic resection in 

contemporary practice (IDEAL stage 4), and to support further roll-out of laparoscopic surgery 

for novel indications and into new settings.. 

  

The primary aim of this study was to determine whether laparoscopic conversion was 

associated with a higher major complication rate s than planned open surgery. Our hypothesis 

was that after adjusted for case-mix, laparoscopic conversion may have a favourable 

complication profile to primary open surgery within modern post-implementation practice.  
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Methods 

 

Protocol and centres 

This study combines patients from the 2015 ESCP right hemicolectomy audit and the 2017 

ESCP left-sided colorectal resection audit, conducted according to pre-specified protocols 

(http://www.escp.eu.com/research/cohort-studies). Any unit performing elective gastrointestinal 

surgery was eligible to register to enter patients into the study. No minimum case volume, or 

centre-specific limitations were specified. Study protocols were disseminated to registered 

members of the European Society of Coloproctology (ESCP), and through national surgical and 

colorectal societies, including the European Crohn’s and Colitis Organisation.       

  

Patient eligibility 

Patients included in this pre-planned analysis were adults (≥16 years) undergoing elective 

segmental colectomy from the caecum to the rectosigmoid colon with a single, primary 

anastomosis. Open, laparoscopic, and laparoscopic-converted procedures were all included. 

Patients having robotic or robotic-converted procedures were excluded. Operations with multiple 

(>1) anastomoses were excluded, as were resections including the rectum, those with formation 

of end colostomy without restoration of gastrointestinal continuity (e.g. Hartmann’s procedure) 

or multivisceral resections. Patients undergoing more extensive resection such as subtotal 

colectomy or panproctocolectomy were excluded. Both operations for malignant and benign 

indications were eligible.  

 

Data capture 

For right-sided colonic resections, patients were captured over a 6-week period between 15 

January 2015 and 15 April 2015. For left-sided colonic resections, patients were included over 

an 8 week period between 1 February 2017 and 10 May 2017. Teams of up to five surgeons 
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and surgical trainees worked collaboratively to collect prospective data on all consecutive 

eligible patients at each centre. All teams included at least one consultant or attending-level 

surgeon to quality assure data collection. Data was entered contemporaneously on to a secure, 

user-encrypted online platform (NetSolving and REDCap for 2015 and 2017 audits respectively) 

without using patient identifiable information. Centres were asked to validate that all eligible 

patients during the study period had been entered, and to attain >95% completeness of data 

field entry prior to final submission. Laparoscopic conversion was described as unplanned 

extension of the primary laparotomy incision, or a secondary laparotomy incision, created 

intraoperatively for any purpose other than specimen extraction or exteriorization (i.e. to form an 

anastomosis).  

  

Outcome measure 

The primary outcome measure was the postoperative major complication rate, defined as 

Clavien-Dindo classification grade 3 to 5 (reoperation, reintervention, unplanned admission to 

critical care, organ support requirement or death). The secondary outcome measures were (1) 

overall anastomotic leak, pre-defined as either i) gross anastomotic leakage proven 

radiologically or clinically, or ii) the presence of an intraperitoneal (abdominal or pelvic) fluid 

collection on postoperative imaging., and (2) laparoscopic conversion, described as unplanned 

extension of the primary laparotomy incision, or a secondary laparotomy incision, created 

intraoperatively for any purpose other than specimen extraction or exteriorization (i.e. to form an 

anastomosis). 

  

Statistical analysis 

This report has been prepared in accordance to guidelines set by the STROBE (strengthening 

the reporting of observational studies in epidemiology) [11] statement for observational studies. 

Patient, disease and operative characteristics were compared using Student’s t-test for normal, 
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continuous data, Mann-Whitney U test for non-normal continuous data or Chi-squared test for 

categorical data. To test the association between the major complications and the main 

explanatory variables of interest (laparoscopic completed, laparoscopic converted, and open 

surgery), a mixed-effects logistic regression model was fitted. Clinically plausible patient, 

disease and operation-specific factors were entered into the model for risk-adjustment, treated 

as fixed effects. These were defined a priori within the study protocol and included irrespective 

of their significance on univariate analysis. The treating hospital were entered into the model as 

a random-effect, to adjust for hospital-level variation in outcome. Similar models were created to 

assess associations with the secondary outcome measures (anastomotic leak and laparoscopic 

conversion). Effect estimates are presented as odds ratios (OR) with 95% confidence intervals 

(95% CI) and two-tailed p-values. An alpha level of 0.05 was used throughout. Data analysis 

was undertaken using R Studio V3.1.1 (R Foundation, Boston, USA). 

  

Ethical approval 

All participating centres were responsible for compliance to local approval requirements for 

ethics approval or indemnity as required. In the UK, the National Research Ethics Service tool 

recommended that this project was not classified as research, and the protocol was registered 

as clinical audit in all participating centres. 
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Results 

Patients and cCentres 

In this study, 3,980 patients, from 566 centres across 48 countries underwent an elective 

colonic resection (Figure 1). 1,419 (36%) received planned open surgery and 2,561 (64%) had 

their procedures started laparoscopically. Of these laparoscopic operations, 359 required 

conversion to open surgery, resulting in a conversion rate of 14.7% (Figure 2). 

Compared to those who underwent a planned open resection, laparoscopic converted patients 

were older (converted vs. open; 35.9% vs. 29.7% aged 70-80 years), more likely to be male 

(60.7% vs. 51.1%), have a low ASA grade (65.2% vs. 56.0%), be obese (26.5% vs. 20.2%) and 

were less likely to have a history of ischaemic heart disease/cerebrovascular accident (15.9% 

vs. 21.7%). Compared to those who underwent a completed laparoscopic resection, patients 

that required a laparoscopic conversion were older (converted vs. laparoscopic; 16.7% vs. 

14.2% aged >80 years), more likely to be male (60.7% vs. 51.5%), have a high ASA grade 

(ASA 3 to 5; 34.5% vs. 27.3%) and be obese (26.5% vs. 21.3%) (Table 1). Compared to those 

who underwent a planned open resection, laparoscopic converted patients were older 

(converted vs. open; 35.9% vs. 29.7% aged 70-80 years), more likely to be male (60.7% vs. 

51.1%), have a low ASA grade (65.2% vs. 56.0%), be obese (26.5% vs. 20.2%) and were less 

likely to have a history of ischaemic heart disease/cerebrovascular accident (15.9% vs. 21.7%).  

Unadjusted postoperative outcomes 

Completed laparoscopic surgery was associated with low rates of major postoperative 

complications, anastomotic leaks and re-operation (Table 2). When comparing the unadjusted 

postoperative outcomes between laparoscopic converted and open surgeries, while 

laparoscopic conversions were associated with higher rates of anastomotic leak (converted vs. 

open; 9.5% vs. 8.4%) and re-operations (8.1% vs. 6.8%), and lower rates of major postoperative 

complications (9.7% vs. 11.6%), there were no significant differences in major postoperative 
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complications (9.7% vs. 11.6%), re-operation (8.1% vs. 6.8%),  or anastomotic leak (converted 

vs. open; 9.5% vs. 8.4%)  rates between the groups. 

Adjusted postoperative outcomes 

The major complication rate was highest after open surgery (laparoscopic 7.4%, converted 

9.7%, open 11.6%, p<0.001). After adjustment for confounding factors, in comparison to 

completed laparoscopic surgery, open surgery was associated with increased major 

postoperative complications (OR 1.64, 1.27-2.11, p<0.001) but laparoscopic converted surgery 

was not (OR 1.24, 0.83-1.87, p=0.30) (Table 3). The anastomotic leak rate was highest after 

converted surgery (5.4%, 9.5%, 8.4% respectively, p<0.001). In the multilevel model, 

laparoscopic converted surgery (OR 2.07, 1.34-3.21, p=0.001) and open surgery (OR 1.87, 

1.37-2.56, p<0.001) had similar higher risks of leak compared to completed laparoscopic 

surgery (Table 4). 

Predicting laparoscopic conversion to open surgery 

In the multivariable analysis, independent predictors of laparoscopic conversion were (Table 5): 

 Age >70 years (age 71-80, OR 1.55, 1.03-2.32, p=0.04; age >80, OR 1.62, 1.00-2.61, 

p=0.05) 

 Male gender (OR 1.50, 1.17-1.93, p=0.001) 

 ASA grade 3-5 (OR 1.43, 1.07-1.92, p=0.02)  

 Low BMI (Underweight, OR 2.37, 1.18-4.75, p=0.02)  

Patients with a history of ischaemic heart disease or cerebrovascular accident were less likely to 

have a conversion (OR 0.65, 0.45−0.93, p=0.020). 
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Discussion 

This study showed that laparoscopic converted colonic resection was not associated with 

increased major complications compared to laparoscopic completed surgery, or with increased 

anastomotic leaks compared to open surgery. This supports laparoscopic resection as the 

primary approach when colonic resection is indicated. It suggests that, following widespread 

implementation of laparoscopic surgery over the last two decades, as surgical experience has 

increased colorectal surgeons are now able to better select patients appropriately for both a 

complete laparoscopic operation, and judge intraoperatively thus by inference when to convert 

to an open operationprocedure.  

 

In this multicentre international study, two thirds of patients underwent a planned laparoscopic 

operation. This is one of the highest rates described worldwide showing the high implementation 

of laparoscopic approach in contemporary practice [12]. This study did not collect data on 

previous surgery or size or stage of lesion resection, which may have indicated that an open 

operation in the first instance was entirely appropriate. We also have not included robotic 

surgical approaches in this analysis which may underestimate the overall minimally invasive 

surgery rate. However, our data provides scope to increase the laparoscopic rate in units or 

areas where it has not yet been implemented (including those in low and middle-income 

settings).. 

 

The conversion rate was 14%, consistent with a decreasing trend since the introduction of 

laparoscopic surgery. In 2005, the CLASICC trial showed a laparoscopic conversion rate of 

29.0% [3]. Subsequently, several studies showed conversion rates between 10.4% - 29.0% with 

detrimental outcome [3, 4, 13-15]. More recently, a Dutch national review reported a conversion 



12 

rate of 8.6% for colon cancer [13]. The literature has been divided about whether conversion 

impacts detrimentally on short-term outcomes. Dutch series have reported higher rates of 

postoperative complications in patients who had laparoscopic conversion when compared to 

open resections. These rates were significantly higher in those with late conversion (>30 

minutes) compared to early conversion (OR 1.34, 1.05-1.72). There was no impact of 

conversion on mortality in these patients [13]. In contrast, one of the largest series of segmental 

resections reported, with 207,311 patients operated in the United States, found that conversion 

had a higher morbidity and mortality than completed laparoscopic procedures, but better 

outcomes  than primary open procedures [16]. Allaix et al. showed no significant differences in 

short-term postoperative morbidity, mortality, or hospital stay between converted and 

laparoscopic completed group in a cohort of 1114 patients [5]. The present prospective 

multicentre study , validates the findings of these retrospective analyses in a modern, within a 

real-world cohortcohort, demonstratingsuggests that conversion does not place patients at 

increased risk of major complications, and nor does it alter s the baseline risk of leak to that of 

open surgery. This is likely to reflect satisfactory patient selection for both the initial laparoscopic 

procedure and also the time to conversion to open surgeryt; however, we did not collect specific 

information on early versus later conversions, or the indication for conversion in this study.  

 

Our data demonstrates that male gender, older age, low BMI and higher ASA grade are all 

associated with a higher risk of laparoscopic conversion. The factors included within this model 

are not comprehensive; presence of intraabdominal abscess or fistula, previous surgery and 

surgeon experience were not collected here [17]. Therefore this analysis should be seen as 

exploratory only. Whilst, this study supports a laparoscopic first approach where feasible, 

presentation of this data with help tailor informed consent for patients undergoing attempted 

laparoscopic colonic surgery using simple, easily comprehensible patient factors. Despite 
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equivalent short-term patient outcomes, laparoscopic conversion is not without consequence to 

patients and health systems. Health economic data from the United States suggests a 

prolonged length of stay and significant cost implication to laparoscopic conversion (adjusted 

mean cost: $20,165) versus planned open ($18,797) or laparoscopic completed surgery 

($16,206) [18]. Better understanding of why and when colorectal surgeons choose to convert 

remains an important focus for future research. 

 

All observational studies have limitationsWe have tried to mitigate against some of the 

limitations of observational studies in our study methods. . In this case, firstly the inherent 

selection bias for laparoscopic and laparoscopic open surgery conversion may have varied 

between centres and surgeons, subjecting patients to different outcomes masked by a pooled 

analysis. This is bias is lessened mitigated by collating an international  analysis dataset that 

was adjusted using mixed-effects modelling for case-mix, was pre-planned and that allows local 

units to benchmark their own performance against. The chance of selection and reporting 

biases was further reduced by the inclusion of all eligible patients at each centre.  Other studies 

have reported contemporary practice in laparoscopic colonic surgery, including larger patient 

groups than included here. However, these include data from a single country and are 

retrospective analyses of registries [16, 19]. Prospective data collection, pre-specified analysis 

plans, and an international cohort from 48 countriesThe high number of countries, centres , and 

patients increases external validity of our study findings. There was a two-year interval in data 

collection between right-sided (2015) and left-sided (2017) resections. Increasing surgeon 

experience over these two years may have led to reduced conversions and improved 

postoperative outcomes within the left-sided resection group. However, the site of resection was 

not identified as a significant predictor of conversion, indicating that this short interval did not 

have a significant impact on this study. 
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Although we did not analyse by unit or country (as pre-planned in the study protocol), identifying 

and reaching units that have low laparoscopy rates  to safely increase patients’ access to 

technology should be a priority. This The introduction of laparoscopic colonic surgery over the 

past 25 years is a model for dissemination of new surgical techniques and makes this an 

example of an IDEAL phase 4 study [2017]. 
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- First Surgery); S. Maslyankov, V. Pavlov, M. Sokolov, G. Todorov (Alexandrovska Hospital, 

Second Surgery Clinic); V. Stoyanov, I. Batashki, N. Iarumov, I. Lozev, B. Moshev (Medical 
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Institute - Ministry of Interior); M. Slavchev, B. Atanasov, N. Belev, P. Krstev, R. Penkov 

(University Hospital - Eurohospital). 

 

Croatia: G. Šantak, J. Ćosić, A. Previšić, L. Vukušić, G. Zukanović (County Hospital Požega); 

M. Zelić, D. Kršul, V. Lekić Vitlov, D. Mendrila (University Hospital Rijeka). 

Czech Republic: J. Orhalmi, T. Dusek, O. Maly, J. Paral, O. Sotona (Charles University 

Hospital). M. Skrovina, V. Bencurik, M. Machackova (Complex Oncology Centrer Novy Jicin, 

Surgical Department); Z. Kala, M. Farkašová, T. Grolich, V. Procházka (Surgical Department, 

University Hospital Brno); J. Hoch, P. Kocian, L. Martinek (University Hospital Motol, Prague); F. 

Antos, V. Pruchova (University Hospital Prague Bulovka). 

 

Denmark: A. El-Hussuna, A. Ceccotti, T. Madsbøll, D. Straarup, A. Uth Ovesen (Aalborg 

University Hospital); P. Christensen, P. Bondeven, P. Edling, H. Elfeki, V. Alexandrovich 

Gameza, S. Michelsen Bach, I. Zheltiakova (Aarhus University Hospital/Randers Regional 

Hospital); PM. Krarup, A. Krogh, H-C. Rolff (Bispebjerg); J. Lykke, A. F. Juvik, H. H. K. Lóven, 

M. Marckmann, J. T. F. Osterkamp (Herlev Hospital); A. H. Madsen, J. Worsøe (Hospital Unit 

West); A. Ugianskis (North Denmark Regional Hospital); M. D. Kjær, B. Youn Cho Lee (Odense 

University Hospital); A. Khalid, M. H. Kristensen (Regional Hospital Viborg). 

 

Egypt: M. El Sorogy, A. Elgeidie, M. Elhemaly, A. El Nakeeb, M. Elrefai (Gastrointestinal 

Surgery Center, Mansoura University); M. Shalaby, S. Emile, W. Omar, A. Sakr, W. Thabet 

(Mansoura University Hospital); S. Awny, I. Metwally, B. Refky, N. Shams, M. Zuhdy (Oncology 

Center Mansoura University). 

 

Finland: A. Lepistö, I. Keränen, A. Kivelä, T. Lehtonen, P. Siironen (Helsinki University 

Hospital); T. Rautio, M. Ahonen-Siirtola, K. Klintrup, K. Paarnio, H. Takala (Oulu University 
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Hospital); M. Hyöty, E. Haukijärvi, S-M. Kotaluoto, K. Lehto, T. Tomminen (Tampere University 

Hospital); H. Huhtinen, A. Carpelan, J. Karvonen, A. Rantala, P. Varpe (Turku University 

Hospital). 

 

France: E. Cotte, Y. Francois, O. Glehen, G. Passot (Centre Hospitalier Lyon Sud); A. 

d'Alessandro, E. Chouillard, J. C. Etienne, E. Ghilles, B. Vinson-Bonnet (Centre Hospitalier 

Poissy Saint Germain en LayeCHIPS); A. Germain, A. Ayav, L. Bresler (CHU Nancy-Brabois); 

R. Chevalier, Q. Denost, R. Didailler, E. Rullier (Hopital Haut Leveque); E. Tiret, N. Chafai, J. H. 

Lefevre, Y. Parc (Hôpital Saint-Antoine); I. Sielezneff, D. Mege (Timone Hospital); Z. Lakkis 

(University Hospital of Besancon); M. Barussaud (University Hospital of Poitiers). 

 

Germany: C. Krones, B. Bock, R. Webler (Marienhospital Aachen); J. Baral, T. Lang, S. Münch, 

F. Pullig, M. Schön (Städtisches Klinikum Karlsruhe); S. Hinz, T. Becker, T. Möller, F. Richter, 

C. Schafmayer (University Hospital Schleswig-Holstein, Kiel); J. Hardt, P. Kienle (University 

Medical Center Mannheim); F. Crescenti, M. Ahmad, Y. Soleiman (Verden KRH). 

Greece: I. Papaconstantinou , A. Gklavas, K. Nastos, T. Theodosopoulos, A. Vezakis (Areteion 

Hospital); K. Stamou, A. Saridaki (Athens Bioclinic); E. Xynos, S. Paraskakis, N. Zervakis 

(Creta-InterClinic Hospital); G. Skroubis, T. Amanatidis, S. Germanos, I. Maroulis, G. 

Papadopoulos (General University Hospital of Patras); N. Dimitriou, A. Alexandrou, E. 

Felekouras, J. Griniatsos, I. Karavokyros (Laiko Hospital); A. Papadopoulos, C. Chouliaras, P. 

Ioannidis, D. Katsounis, E. Kefalou (Nikaia General Hospital); I. E. Katsoulis, D. Balalis, D. P. 

Korkolis, D. Manatakis (St. Savvas Cancer Hospital); G. Tzovaras, I. Baloyiannis, I. Mamaloudis 

(University Hospital of Larissa). 

 

Hungary: G. Lázár, S. Ábraham, A. Paszt, Z. Simonka, I. Tóth (Department of Surgery, 

University of Szeged); A. Zaránd, Z. Baranyai, G. Ferreira, L. Harsányi, P. Ónody (Semmelweis 
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University, 1st Clinic of Surgery); B. Banky, Á. Burány, M. Lakatos, J. Marton, A. Solymosi (St. 

Borbala Hospital); I. Besznyák, A. Bursics, G. Papp, G. Saftics, I. Svastics (Uzsoki Hospital); 

 

Iceland: E. Valsdottir, J. Atladottir, T. Jonsson, P. Moller, H. Sigurdsson (University Hospital of 

Iceland). 

 

India: S. K. Gupta, S. Gupta, N. Kaul, S. Mohan, G. Sharma (Government Medical College, 

Jammu, Jammu and Kashmir, India); R. Wani, N. Chowdri, M. Khan, A. Mehraj, F. Q. Parray 

(Sher-i-Kashmir Institute of Medical Sciences). 

 

Ireland: A. Coveney, J. Burke, J. Deasy, S. El-Masry, D. McNamara (Beaumont Hospital); M. F. 

Khan, R. Cahill, E. Faul, J. Mulsow, C. Shields (Mater Misericordiae University Hospital); M. E. 

Kelly, G. Bass, S. T. Martin, R. O'Connell, E. Ryan (St Vincent's Private Hospital); T. Connelly, 

G. Ahmad, W. Bukhari, F. Cooke (University Hospital Waterford). 

 

Israel: O. Zmora, R. Gold Deutch, N. Haim, R. Lavy, A. Moscovici (Assaf Harofe Medical 

Center); N. Shussman, R. Gefen, G. Marom, A. Pikarsky, D. Weiss (Hadassah Hebrew 

University Medical Center); S. Avital, N. Hermann, B. Raguan, M. Slavin, I. White (Meir Medical 

Center); N. Wasserberg, H. Arieli, N. Gurevich (RMC, Beilinson Campus); M. R. Freund, S. 

Dorot, Y. Edden, G. Halfteck, P. Reissman, E. Yair (Shaare Zedek Mount SinaiMedical Center); 

Y. Edden, R. Pery (Sheba Medical Center); H. Tulchinsky, A. Weizman (Sourasky Medical 

Center). 

 

Italy: F. Agresta, R. Curinga, E. Finotti, G. Savino, L. A. Verza (Adria Hospital); C. R. Asteria, L. 

Boccia, A. Pascariello (ASST - Mantua); N. Tamini, A. Bugatti, L. Gianotti, M. Totis (Asst-

Monza, Ospedale San Gerardo); L. Vincenti, V. Andriola, I. Giannini, E. Travaglio (Azienda 
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Ospedaliero Universitaria Consorziale Policlinico di Bari); R. Balestri, P. Buccianti, N. Roffi, E. 

Rossi, L. Urbani (Azienda Ospedaliero Universitaria Pisana); A. Mellano, A. Cinquegrana 

(Candiolo Cancer Institute IRCCS); A. Lauretta, C. Belluco (Chirurgia Oncologica Generale, 

IRCCS Centro di Riferimento Oncologico, AvianoCentro di Riferimento Oncologico, IRCCS, 

Aviano); M. Mistrangelo, M. E. Allaix, S. Arolfo, M. Morino, V. Testa (Citta della Salute e della 

Scienza di Torino); P. Delrio, U. Pace, D. Rega, D. Scala (Division of Colorectal Surgery, 

Department of Abdominal Surgery, Istituto Nazionale Tumori "Fondazione G.Pascale ", IRCCS 

NaplesColorectal Surgical Oncology Istituto Nazionale per lo Studio e la Cura dei Tumori); G. 

Gallo, G. Clerico, S. Cornaglia, A. Realis Luc, M. Trompetto (Department of Colorectal Surgery, 

S. Rita Clinic); G. Ugolini, N. Antonacci, S. Fabbri, I. Montroni, D. Zattoni (Faenza Hospital); C. 

D'Urbano, A. Cornelli, M. Viti (G. Salvini); M. Inama, M. Bacchion, A. Casaril, H. Impellizzeri, G. 

Moretto (Hospital Dott. Pederzoli); A. Spinelli, M. Carvello, G. David, F. Di Candido, M. Sacchi 

(Humanitas Research Hospital); A. Frontali, V. Ceriani, M. Molteni (IRCCS MultiMedica); R. 

Rosati, F. Aleotti, U. Elmore, M. Lemma, A. Vignali (IRCCS San Raffaele, Department of 

Gastrointestinal SurgeryIRCCS Ospedale San Raffaele); S. Scabini, G. Casoni Pattacini, A. 

Luzzi, E. Romairone (PoliclinicoIRCCS San Martino, Genoa IST); F. Marino, D. Lorusso, F. 

Pezzolla (Dept. of General Surgery, IRCCS "Saverio de Bellis", Castellana Grotte (Ba)IRCCS 

'Saverio de Bellis'); F. Colombo, C. Baldi, D. Foschi, G. Sampietro, L. Sorrentino (L. Sacco 

University Hospital); S. Di Saverio, A. Birindelli, E. Segalini, D. Spacca (Maggiore Hospital); G. 

M. Romano, A. Belli, F. Bianco, S. De franciscis, A. Falato (Surgical Oncology Istituto Nazionale 

Tumori G.Pascale National Cancer Institute Naples); A. Muratore, P. Marsanic (Ospedale 

Agnelli Pinerolo); S. Grimaldi, N. Castaldo, M. G. Ciolli, P. Picarella, R. Porfidia (Ospedale 

Convenzionato Villa dDei Fiori Acerra); S. Di Saverio, A. Birindelli, G. Tugnoli (Ospedale 

Maggiore); A. Bondurri, D. Cavallo, A. Maffioli, A. Pertusati (Ospedale Sacco Italy); F. Pulighe, 

F. Balestra, C. De Nisco, M. Podda (Ospedale San Francesco); E. Opocher, M. Longhi, N. M. 

Mariani, N. Maroni, A. Pisani Ceretti (Ospedale San Paolo); R. Galleano, P. Aonzo, G. Curletti, 
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L. Reggiani (Ospedale Santa Corona); M. Marconi, L. Del Prete, M. Oldani, R. Pappalardo, S. 

Zaccone l (Ospedale Santa Maria delle Stelle); M. Scatizzi, M. Baraghini, S. Cantafio, F. Feroci, 

I. Giani (Ospedale Santo Stefano, Prato); R. Tutino, G. Cocorullo, G. Gulotta, L. Licari, G. 

Salamone (Policlinico 'P. Giaccone'); P. Sileri, F. Saraceno (Policlinico Tor Vergata); F. La 

Torre, P. Chirletti, D. Coletta, G. De Toma, A. Mingoli (Policlinico Umberto I 'Sapienza 

University'); M. Papandrea, E. De Luca, R. Sacco, G. Sammarco, G. Vescio (Policlinico 

Universitario di Catanzaro); V. Tonini, S. Bianchini, M. Cervellera, S. Vaccari (Policlinico 

universitario Sant'Orsola-Malpighi, Universita degli Studi di Bologna); N. Cracco, G. Barugola, 

E. Bertocchi, R. Rossini, G. Ruffo (Sacro Cuore Don Calabria Hospital); A. Sartori, N. Clemente, 

M. De Luca, A. De Luca, G. Scaffidi (San Valentino Hospital); L. Lorenzon, G. Balducci, T. 

Bocchetti, M. Ferri, P. Mercantini (Sant'Andrea Hospital); F. Pata, S. Bauce, A. Benevento, C. 

Bottini, P. R. Crapa (Sant' Antonio Abate Hospital, Gallarate); M. Rubbini, G. Anania, P. 

Carcoforo, G. Cavallesco, C. Feo (University Hospital of Ferrara). 

 

Japan: T. Yamamoto (Yokkaichi Hazu Medical Centre). 

 

Latvia: A. Sivins, G. Ancans, S. Gerkis, R. Lunis, A. Pcolkins (Latvia Oncology Center). 

 

Lithuania: D. Venskutonis, S. Bradulskis, E. Dainius, A. Subocius, J. Vencius (Deparment of 

General Surgery, LSMU, Kaunas Clinical Hospital); P. Zeromskas, V. Eismiontas, V. 

Nutautiene, D. Simcikas, A. Tamosiunas (Klaipeda University Hospital); S. Svagzdys, T. 

Latkauskas, P. Lizdenis, Z. Saladzinskas, A. Tamelis (Lithuanian University of Health Sciences 

Hospital Kauno Klinikos); A. Dulskas, J. Kuliavas, N. E. Samalavicius (National Cancer Institute, 

Lithuania); T. Poskus, V. Jotautas, S. Mikalauskas, E. Poskus, K. Strupas (Vilnius University). 
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Malaysia: A. D. Zakaria, N. N.Lah, M. Wong, W. Z. Zain, Z. Zakaria (Department of Surgery, 

School of Medical Sciences, Hospital Universiti Sains Malaysia / Hospital Universiti Sains 

Malaysia); L. Mazlan, Z. A. Mohd Azman, I. Sagap (UKM Medical Centre). 

 

Malta: J. Psaila, P. Andrejevic, C. Cini, S. Ellul, K. Pace (Mater Dei Hospital). Morocco: M. 

Ahallat, M. Hamid, A. Hrora, M. A. Majbar, M. Raiss (Ibn Sina University Hospital). 

 

Netherlands: E. Westerduin, W. Bemelman, C. Buskens, P. Tanis (Academic Medical Centre); 

P.C. van der Sluis, P.H. Davids, A. Pronk, A.H.W. Schiphorst, N. Smakman (Diakonessenhuis); 

D. Zimmerman, T. Koeter, J. Stijns, Y-T. van Loon (Elisabeth TweeSteden Hospital); M. 

Vermaas, E. de Graaf, P. Doornebosch, P. van Hagen, O. van Ruler (Ijsselland Ziekenhuis); B. 

Toorenvliet, J. Nonner, I. van den Berg, L. van Steensel, W. Vles (Ikazia); J. Melenhorst, R. 

Orsini, R. Visschers (Maastricht University Medical Centre); C. Hoff (Medical Center 

Leeuwarden); R. Blom, H. Marsman (Onze Lieve Vrouwe Gasthuis); I. Mulder, H. Cense, S. de 

Castro, A. Demirkiran, M. Hunfeld (Rode Kruis Ziekenhuis Beverwijk); A. van Geloven, J. de 

Groof, E. Hendriks, M. Leeuwenburg, N. van Oorschot (Tergooi); F. Wit, C. Rupert, P. Veldman 

(Tjongerschans ziekenhuis); M. Keijzers, J. Konsten (VieCuri Medisch Centrum voor Noord 

Limburg); F. Den Boer, M. Corver (Zaans Medical Center); E. G.-J. Boerma, L. Koolen, M. 

Martens, K. Van Wijck (Zuyderland Medical Center). 

 

Norway: D. Ignjatovic, R. Breuer, B. Gurpreet, T. Oresland, T. Tetens Moe (Akershus University 

Hospital); A. Nesbakken, I. Flaatenh Backe, T-A. Wik (Oslo University Hospital); K. Radiya, T. 

Dehli, P. Gjessing, S. Norderval, K. Woll (University Hospital of North Norway). 

 

Pakistan: M. Anwer, M. S. Qureshi (JPMC WARD 2); A. U. Qureshi, M. Billah, M. Y. Jawad, A. 

Raza, N. Urooj (King Edward Medical University/Mayo Hospital, Lahore). 
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People's Republic of China: X. Wang, L. Li (West China Hospital in Sichuan University). Poland: 

D. Jajtner, B. Gasinski, W. Kabiesz (Beskidian Oncology Center); P. Walega, M. Romaniszyn 

(Third Department of General Surgery, Jagiellonian University Medical College); M. Zawadzki, 

R. Czarnecki, Z. Obuszko, M. Rzaca, M. Sitarska (Wojewódzki Szpital Specjalistyczny). 

 

Portugal: P. Silva, A. Duarte, D. Gonçalves, M. Morais (Centro Hospitalar de S. João); N. Rama, 

J. Nobre, I. Sales (Centro Hospitalar Leiria, EPE); J. Costa Pereira, S. Costa, C. Costa Pereira, 

C. Insua, I. Romero (Centro Hospitalar Tâmega e Sousa); N. Figueiredo, J. Cunha, H. 

Domingos, P. Vieira (Champalimaud Foundation); M. Cunha, M. Americano, E. Amorim, J. 

Rachadell (Cirurgia 2 - CHA - Unidade Portimão); J. M. Carvas, I. Armas, P. Fernandes, C. 

Pires, R. Reis (Hospital de Bragança); R. Martins, M. Dos Santos, P. Henriques (Hospital de 

Faro, Centro Hospitalar do Algarve); O. Oliveira, M. Duarte, L. Ferreira, J. Miranda, N. Vilela 

(Hospital Distrital de Santarém, E.P.E.); J. Corte Real, S. Carlos, M. Frois Borges, P. Moniz 

Pereira, J. Simões (Hospital Garcia de Orta); P. Silva-vaz, V. Bettencourt, A. Gouveia, H. Perez, 

R. Rainho (Unidade Local de Saúde de Castelo Branco). 

Romania: V. Bintintan, C. Ciuce, G. Dindelegan, R. Scurtu, R. Seicean (Clinica Chirurgie I); D. 

Cristian, T. Burcos, F. Grama, D. M. Mandi, G. Richiteanu (Coltea Clinical Hospital); A. Miron, 

V. Calu, O. Enciu, M. Nadragea, R. Parvuletu (Elias Emergency Hospital); S. S. Mogoanta, A. 

Crafciuc, S. Paitici (Emergency County Hospital of Craiova); I. Negoi, M. Beuran, C. Ciubotaru, 

A. Prodan, M. Vartic (Emergency Hospital of Bucharest); V. Tomulescu, C. Copaescu 

(Ponderas Academic Hospital). 

 

Russia: A. Yanishev, A. Abelevich, A. Kokobelyan, M. Lebedeva, R. Luzan (FSBEI HE PRMU 

MOH); D. Popov, A. Sednev, A. Klimenko, A. Semenov, S. Vasilyev (City Hospital 9); A. 

Pozdnyakov, D. Cherdancev, D. Mahotin, A. Nesytykh, V. Samsonyuk (Krasnoyarsk Regional 
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Clinical Hospital); I. Pravosudov, D. Ivlev, A. Karachun, K. Lebedev, D. Samsonov (N.N. Petrov 

National Medical Research Institute Center of Oncology); R. Aiupov, D. Feoktistov, M. Garipov, 

S. Nail, N. Tarasov (National Republic Oncology Center); A. Yanishev, A. Abelevich, A. 

Kokobelyan, M. Lebedeva, R. Luzan (Nizhny Novgorod Regional Clinical Hospital); R. Aiupov, 

D. Feoktistov, M. Garipov, N. Suleymanov, N. Tarasov (Republican Oncological Centre, Ufa); A. 

Rasulov, H. Dzhumabaev, Z. Mamedli (Russian Cancer Research Center); A. Bedzhanyan 

(Russian Research Center of Surgery named after B.V.Petrovsky); D. Popov, A. Sednev, A. 

Klimenko, A. Semenov, S. Vasilyev (Saint-Petersburg City Hospital 9); A. Khazov, M. 

Khanevich, G. Khrykov (Saint-Petersburg Clinical Oncological Health Center); S. Katorkin, P. 

Andreev, A. Chernov, O. Davidova, A. Zhuravlev (Samara State Medical University); S. 

Achkasov, D. Shakhmatov, Y. Shelygin, O. Sushkov, A. Vardanyan (State Scientific Centre of 

Coloproctology); A. Ilkanich, N. Barbashinov, V. Darvin, S. Onishchenko, Y. Voronin (Surgut 

District Hospital). 

 

Serbia: Z. Krivokapić, G. Barišić, I. Dimitrijević, V. Marković, A. Sekulić (Clinic for Digestive 

Surgery-FirstI Surgical Clinic, Clinical Center of Serbia, University of Belgrade, Medical Faculty); 

G. Stanojevic, B. Brankovic, M. Nestorovic, V. Pecic, D. Petrovic (Clinic for General Surgery, 

Clinical Center Nis); I. Kostic, A. Aleksic, D. Dabic, B. Maric, V. Perunicic (General Hospital 

Cacak); Z. Radovanovic, M. Djuric, D. Lukic, D. Radovanovic (Oncology Institute of Vojvodina); 

V. Cuk, V. Cuk, J. Juloski, M. Kenic, I. Krdzic (Surgical Clinic KBC Zvezdara). 

 

Singapore: J. C. Ngu, Y. Y. Ng, N. Teo (Changi General Hospital). 

 

Slovak Republic: J. Korcek, A. Lazorisak, (Faculty Hospital Nitra). 
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Slovenia: M. Rems, Š. Ramovš Trampuš (General Hospital Jesenice); A. Tomazic, J. Grosek, J. 

Kosir, G. Norcic (University Medical Centre Ljubljana). 

 

Spain: V. Vigorita, N. Caceres, E. Casal, A. Ruano, I. Trostchansky (Alvaro Cunqueiro Hospital); 

T. Golda, A. Galvez Saldaña, E. Kreisler Moreno, J. Lopez Dominguez, M. Vila Tura (Bellvitge 

University Hospital); F. Labarga, P. Galvez, V. Maderuelo, C. Suero (Complejo Asistencial 

Universitario de Palencia); J. Bargallo, L. Cayetano, S. Lamas, M. C. Silva (Consorci Sanitari de 

Terrassa - Hospital de Terrassa); J. C. Bernal-Sprekelsen, R. Gómez, S. Jareño, A. Ríos, D. 

Vercher (Consorcio Hospital General Universitario); J-M. García-González, J. Cervera-Aldama, 

J. Ramos-Prada, M. Santamaría-Olabarrieta (Cruces University Hospital); N. Borda, J. M. 

Enrriquez-Navascués, Y. Saralegui (Donostia Universitary Hospital); A. Calero-Lillo, S. Aznar-

Puig, M. A. López-Lara, S. Muñoz-Collado, J. Valverde-Sintas (Fundacio Hospital Esperit Sant); 

P. Menendez, C. Leon (Gutierrez Ortega Hospital); N. Truan, R. Baldonedo, D. Fernández-

MartínezMartínez, J. Otero, L. Solar-García (Hospital Universitario Central de Asturias); V. 

Turrado-Rodriguez, F. de Lacy Oliver, A. M. Lacy Fortuny, B. Martin Perez, A. M. Otero Piñeiro 

(Hospital Clinic Barcelona); J. Paredes, F. Fernandez, M. J. Ladra, A. Paulos, D. Prieto 

(Hospital Clinico Universitario de  Santiago de Compostela); J. P. Beltrán de Heredia, F. Blanco 

Antona, B. de Andrés Asenjo, C. Ferreras García, A. Romero de Diego (Hospital Clínico 

Universitario de Valladolid); E. Cordoba Diaz de Laspra, E. Echazarreta Gallego, M. Elia 

Guedea (Hospital Clinico Universitario de Zaragoza); D. Escola, S. Martinez (Hospital Comarcal 

Alt Penedes); V. Primo Romaguera, R. Parreño, L. Pastor, E. Rosell (Hospital de Dénia); R. 

Lozoya Trujillo, R. Alós Company, M. D. Ruiz Carmona, A. Solana Bueno (Hospital de 

Sagunto); S. Salvans Ruiz, S. Alonso Gonçalves, M. Jiménez- Toscano, M. Pascual Damieta, 

M. Pera Roman (Hospital Del Mar); E. M. Pellicer-Franco, J. A. Garcia-Marin, M. Mengual-

Ballester, V. Soria-Aledo, G. Valero-Navarro (Hospital Morales Meseguer); M. Vicente-Ruiz, C. 

Garcia-Zamora, A. Gonzalez-Gil, M. J. Montoya-Tabares, M. Paredes-Quiles (Hospital Rafael 
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Mendez); J. Die Trill, P. Abadia, I. Moreno, J. D. Pina, D. Ramos Rubio (Hospital Ramon y 

Cajal); J. Escartin, J. L. Blas, J. Fernando, R. Ferrer, J. Garcia Egea (Hospital Royo Villanova); 

I. Pros, W. Martinez, J. Rius, M. Socías (Hospital Sant Joan de Deu de Martorell); D. Sabia, J. 

Castellvi Valls, V. Gonzalez Santin, S. Mompart Garcia, L. Viso Pons (Hospital Sant Joan Despí 

Moises Broggi); D. Julià, A. Codina-Cazador, R. Farrés, N. Gómez, P. Planellas (Hospital 

Universitari de Girona Doctor Josep Trueta); M. Cuadrado, I. Camps (Hospital Universitari 

Germans Trias I Pujol); M. Rufas, J. Escoll, A. Fermiñán, P. Muriel, E. Sierra (Hospital 

Universitario Arnau de Vilanova de Lerida); C. Alvarez-Laso, P. Lora, H. Padin (Hospital 

Universitario de Cabueñes); J. Garcia-Septiem, C. Bustamante, V. Jimenez, J. Jimenez-

Miramon, J. L. Ramos (Hospital Universitario de Getafe); A. B. Gallardo, P. Benito, L. Colao, P. 

Galindo, C. Garcia (Hospital Universitario de Torrejón de Ardoz); A. Forero-Torres, A. Alonso 

Poza, B. Dieguez Fernandez, C. Gilsanz Martin, M. Hernandez Garcia (Hospital Universitario 
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S. Garcia-Botello, J. Martín-Arévalo, D. Moro-Valdezate, V. Pla-Martí (Hospital Clínico 

Universitario de Valencia); F. Blanco-Antona (Hospital Clínico Universitario de Valladolid); J. 
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Rodríguez Méndez, C. Roque Castellano, Y. Sosa Quesada (Hospital Universitario Dr Negrín); 
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