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Introduction and 
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the IGZ conducted a study in 2007 on the risks associated with laparoscopic surgery.12 

Based on this report, in 2011 a national multidisciplinary evidence-based guideline for 

minimally invasive surgery was presented.13 This guideline addressed technical aspects, 

teaching, implementation of new techniques and other quality aspects of laparoscopic 

surgery. The scope of this guideline is laparoscopy in general but specific laparoscopic 

procedures are not addressed. For this reason we felt the urge to address a specific 

procedure: laparoscopic colon surgery. Therefore, we started a series of studies to 

address issues related to the implementation of laparoscopic colon surgery in daily 

practice. This did not only apply to the teaching of residents but also the teaching of 

certified surgeons and the implementation of this new technique in hospitals where at 

the time laparoscopic colon surgery was not being performed. 

In the beginning of this century, ‘the laparoscopic colon surgery’ world looked much 

different from today. The majority of colon procedures were performed by open 

surgery and even some hospitals did not perform any laparoscopic colon surgery at all.  

The surgeons performing laparoscopic colon surgery were the early adopters, often 

self-made laparoscopic surgeons, some of them had followed short post curricular 

training programmes offered by pioneers in the field of laparoscopic surgery.  In 2002, 

the surgeons from Leeuwarden, self early adopters of laparoscopic surgery, yet allready 

with much experience in laparoscopic surgery, started a laparoscopic training institute: 

The Leeuwarden Institute of Minimal Invasive Surgery (LIMIS), since training facilities 

for complex laparoscopic surgery, other than short lab courses,  were not widely 

available.  Therefore, LIMIS was established to make the laparoscopic technology 

generally available for surgeons. Surgeons were not only trained in Leeuwarden but 

also proctored in their own hospital together with their own team. This team was also 

part of the training process making implementation and persisting of colon surgery 

in the environment of the trainee, more successful.  In this way the knowledge and 

experience was actually brought in to the operating theatre of the hospital who wanted 

to start al laparoscopic program. The hypothesis was that the latter would make 

implementation not only more safe but also more successful.  

In order to create a proper training program, the right number of cases is needed. 

Therefore, it would be usefull if different kind of colon diseases, either malignant or 

benign, were suitable for training purposes. 

Furthermore, it’s essential to know whether a training program is beneficial in terms of 

safety, shortening the learning curve and if so, is mandatory for implementing a new 

–laparoscopic- procedure in the future. And following this assumption, it’s helpful to 

know which trainee’s possibly are not going to qualify for this new technique even after 

INTRODUCTION

Laparoscopic colon surgery has grown in popularity since it was first described in 

1991.1 Since then, several randomized trials have indicated that laparoscopic surgery 

can be applied safely for both malignant and benign diseases. Widely accepted 

indications for laparoscopic colon surgery include: diverticular disease, colon cancer, 

and inflammatory bowel disease. 

Advantages of laparoscopy over conventional open surgery include reduced blood loss, 

fewer adhesions, less pain, decreased risk of long-term incisional hernia formation, 

shorter hospital stay, better cosmetics and faster return to normal activities.2-5 Specific 

advantages of laparoscopic colon surgery compared to conventional colon surgery 

include shorter duration of postoperative paralytic ileus, better pulmonary function 

and improved quality of life.6-9 

This body of evidence has led to an increasing trend toward minimally invasive surgery. 

For example, in the Netherlands, the percentage of laparoscopic resections for colon 

cancer has increased from 53.9% in 2013 to 81% in 2017.10 

A drawback to this kind of surgery is the rather steep learning curve.11 It is more 

complex than the traditional ‘open’ methods, and therefore demands a different set 

of technical skills on the part of the surgeons involved.  First, the surgeon has to work 

with instruments that have a long shaft and are introduced through small incisions in 

the abdominal wall. This results in an inversion and scaling of the movements of the 

instruments inside the abdomen, less degrees of freedom and movement and diminished 

tactile feedback from the operative field. Second, a 30 degree angled camera is used, 

the so called laparoscope, to display the images derived from the operative field on 

a screen. This leads to a diversion of the viewing perspective away from the work 

field. Third, the surgeon has to translate these 2D images from the screen to a mental 

3D presentation in order to perform surgery, although newer laparoscopic systems 

have a 3D option.  Fourth, to camera is not handled by the surgeon him selves but by 

the scrub nurse or assistant surgeon. This means that the surgeon is highly depended 

on the skills of the camera assistant in handling the laparoscope and knowledge of 

the procedure.  In a way, the surgeon performs the surgery through the eyes of the 

camera assistant. Accordingly, new risks have emerged and potential complications 

can be very serious and are of a different order. Following the rapid introduction of 

laparoscopic surgery and its eager adoption by surgeons, the Dutch Health Care 

inspectorate (IGZ) received incident reports in numbers far exceeding those which 

could be expected compared to conventional open surgery. Due to these warnings 

12 13
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AIM AND OUTLINES OF THIS THESIS

This thesis focuses on the teaching and implementation of laparoscopic colon surgery 

in particular. The thesis offers handholds for surgeons starting a practice and for more 

experienced surgeons in teaching their residents and fellows.

The goal of Chapter 2 was to determine consensus on the key steps of laparoscopic 

right colectomy and laparoscopic sigmoid colectomy.

In Chapter 3 we analysed whether elective laparoscopic sigmoid resection for 

diverticular disease is suitable as a training operation. This was assessed in a prospective 

case series. We compared the outcome of laparoscopic sigmoid resections for 

diverticular disease and cancer.  

In Chapter 4 we evaluated the early learning effect of residents for laparoscopic 

sigmoid resection. We asked if we could establish a minimum number of cases after 

which a resident could be expected to perform a safe procedure. 

Chapter 5 describes the effect of proctoring on implementation and the results of 

elective laparoscopic colon surgery. The purpose of this study was to evaluate whether 

surgeons who followed a proctored laparoscopic training programme, adopted 

laparoscopic colon surgery into their daily practice. 

Chapter 6 presents a study in which the short-term results of laparoscopic and open 

subtotal colectomy were analysed.  We reviewed 105 consecutive patients.

In Chapter 7 a study is described in which the laparoscopic versus open right-sided 

colectomy for colon cancer are compared. The results of 12,006 patients from the 

Dutch Surgical Colorectal Audit were analysed.

or during training.

Since laparoscopic colon surgery is a rather complex procedure, from an educational  

standpoint, breaking down this task might improve the educational outcome. Focus on 

a specific part of an operation, without loosing the overall picture, could help trainee 

and supervising surgeon to set up a logical follow-up of training cases.

For implementation reasons and daily practice, it’s important to know which surgical 

colon procedures benefit from a laparoscopic approach.  For some procedures it 

seems obvious that laparoscopy is the way to go, for other this is less clear resulting in 

believers and non-believers.

All these items concerning learning, teaching and implementation of laparoscopic 

colon surgery are addressed in this thesis.

14 15
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INTRODUCTION

A new laparoscopic training curriculum is being developed for the North-East 

Surgical School of the Netherlands (NESSN). The NESSN consists of the University 

Medical Center Groningen and all affiliated teaching hospitals. INtraoperative Video-

Enhanced Surgical procedure Training (INVEST) is shown to have a positive effect on 

the completion of the early learning curve for surgical procedural training by both 

increased efficiency and increased effectiveness. 1, 2 Based on this, we aim to construct a 

laparoscopic curriculum that provides a safe, uniform, efficient and procedure-specific 

training program for a series of laparoscopic gastrointestinal procedures, transferable 

between hospitals throughout the region. This curriculum will consist of well-defined 

procedure specific key steps that are incorporated in INVEST video fragments and a 

validated assessment tool  based on these key steps. This curriculum is targeted at 

residents who have successfully completed a preclinical training course including 

simulator and wet-lab courses.

The aim of this study was to determine expert consensus regarding essential steps 

for laparoscopic right hemicolectomy and laparoscopic sigmoid colectomy, using the 

Delphi methodology. The key steps identified in this study will be the basis for creating 

the INVEST video’s for both procedures. Eventually the goal is to create and validate a 

procedure specific assessment tool. 

While other training curricula in laparoscopic colorectal surgery have been validated 

and published 3, none have focused on dividing surgical procedures into well-identified 

segments, which can be trained and assessed separately. This enables the surgeon and 

resident to focus on a specific segment, or combination of segments, of a procedure. 

Furthermore, it will provide a consistent and uniform method of training for residents 

rotating through different teaching hospitals within our region. A structured, visually 

demonstrated training curriculum might also reduce the risk of miscommunication 

and therefore add to the safety of resident training. The goal of this study was not to 

reinvent well-established guidelines, but to determine consensus on these guidelines 

within our teaching region. Bethlehem et al successfully determined consensus on 

the key steps in laparoscopic appendectomy and cholecystectomy within the same 

teaching region. 4 These key steps will form the basis for the INVEST video-assisted 

side-by-side training curriculum. Therefore a deliberate choice was made to only 

include NESSN teaching staff as experts. When successful, in the future the curriculum 

can be expanded to other teaching regions.

ABSTRACT

BACKGROUND 

While several procedural training curricula in laparoscopic colorectal surgery have 

been validated and published, none have focused on dividing surgical procedures 

into well-identified segments, which can be trained and assessed separately. This 

enables the surgeon and resident to focus on a specific segment, or combination 

of segments, of a procedure. Furthermore, it will provide a consistent and uniform 

method of training for residents rotating through different teaching hospitals. 

The goal of this study was to determine consensus on the key steps of laparoscopic right 

hemicolectomy and laparoscopic sigmoid colectomy among experts in our University 

Medical Center and affiliated hospitals. This will form the basis for the INVEST video-

assisted side-by-side training curriculum.

METHODS 

The Delphi method was used for determining consensus on key steps of both procedures. 

A list of 31 steps for laparoscopic right hemicolectomy and 37 steps for laparoscopic 

sigmoid colectomy was compiled from textbooks and national and international 

guidelines. In an online questionnaire, 22 experts in 12 hospitals within our teaching 

region were invited to rate all steps on a Likert scale on importance for the procedure.   

RESULTS 

Consensus was reached in two rounds. Sixteen experts agreed to participate. Of these 

16 experts, 14 (88%) completed the questionnaire for both procedures. Of the 14 who 

completed the first round, 13 (93%) completed the second round. Cronbach’s alpha 

was 0.79 for the right hemicolectomy and 0.91 for the sigmoid colectomy, showing 

high internal consistency between the experts. For the right hemicolectomy, 25 key 

steps were established, for the sigmoid colectomy 24 key steps were established.  

CONCLUSION 

Expert consensus on the key steps for laparoscopic right hemicolectomy and 

laparoscopic sigmoid colectomy was reached. These key steps will form the basis for a 

video-assisted teaching curriculum.
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taken into consideration, two questions were rephrased. We decided in advance to 

stop after two rounds, whether consensus was reached or not, because identification 

of essential steps was not to be expected in subsequent rounds.

STATISTICAL ANALYSIS AND CONSENSUS

SAS version 9.2 (SAS Institute Inc., Cary NC, USA) was used for statistical analysis. 

Cronbach’s alpha was calculated for internal consistency between the experts. There 

are no established criteria for determining consensus using a Delphi methodology. 

The aim of this method is to reach consensus on relevance of each item. Means and 

95% confidence intervals (CI) were calculated for each step to identify relevant steps. 

The 95% CI was used to quantify the variability of the experts’ responses. Rated on 

a Likert scale 1 to 5, the CI was between 1.00 and 5.00. A step was accepted as a 

key step if the lower confidence limit was ≥3.00. A step was excluded if the upper 

confidence limit was <3.50. All steps that did not meet the above mentioned criteria 

were reassessed in round 2, as insufficient consensus was established in the first round. 

In Delphi round 2, a cutoff point for consensus was predetermined. Consensus was 

established when at least 80% of the respondents rated the step as ≥3. This step was 

then accepted as a key step. If the 80% threshold was not reached, the step was 

excluded.

RESULTS

Of the 22 experts who were asked to participate, 16 agreed. Of these 16 experts, 15 

(94%) completed the questionnaire for the laparoscopic sigmoid colectomy and 14 

(88%) completed the questionnaire for both procedures. Of the 14 who completed the 

first round, 13 (93%) completed the second round. Cronbach’s alpha was calculated 

to be 0.79 for laparoscopic right hemicolectomy and 0.91 for laparoscopic sigmoid 

colectomy, showing high internal consistency between the experts.

In Delphi round 1 (table 1 and 2), consensus was reached on 23 steps of the right 

hemicolectomy (two steps were excluded, 21 steps were accepted as key steps); 

the remaining eight steps were reassessed in round 2. For the sigmoid colectomy, 

consensus was reached on 33 steps (nine steps were excluded, 24 steps were 

accepted as key steps), the remaining four steps were reassessed in round 2.  

In Delphi round 2, of the eight reassessed steps of the right hemicolectomy, four steps 

were accepted as key steps, the other four were excluded (table 3). For the sigmoid 

colectomy, all four reassessed steps were excluded (table 4). A list of final key steps for 

both procedures is presented in table 5 and 6.

METHODS

DELPHI METHODOLOGY

In order to reach consensus on the essential procedural steps for laparoscopic right 

hemicolectomy and sigmoid colectomy, the Delphi method was used. The Delphi 

method is a well-established, anonymous, group process in which ideas are expressed 

to the participants in the form of a questionnaire. 5, 6 Responses to the items in the 

questionnaire are collected and analyzed along with added comments of the experts. 

This leads to the adding, revising or dropping of items to be used in a subsequent 

round, until group consensus is reached. 6

EXPERT PANEL

The expert panel was selected to represent currently practicing surgeons within the 

region of the North-East Surgical School of the Netherlands, who are responsible for 

the training and education of our surgical residents in laparoscopic colorectal surgery. 

All experts have performed more than 100 laparoscopic colorectal procedures and 

have more than 5 years experience in the field. For this study, 22 experts in 12 hospitals 

were asked to participate via email. They were sent a link to an anonymous online 

questionnaire. Sixteen surgeons agreed to participate by filling out the questionnaire. 

Throughout a period of 3 months, reminders were sent in the form of a personal email 

and/or phone call. 

Delphi round 1

A list of procedural steps of the laparoscopic right hemicolectomy and laparoscopic 

sigmoid colectomy was identified. The steps were compiled from surgical textbooks 

and current guidelines from the Society of American Gastrointestinal and Endoscopic 

Surgeons (SAGES) 7, the European Association for Endoscopic Surgery (EAES) 8, 9 and 

the Association of Surgeons of the Netherlands (NVvH). 10 Each step identified from 

these sources was included in the initial questionnaire (table 1 and 2). Each expert was 

asked to rate the steps on a Likert-scale from 1 “not important” to 5 “essential”, thus 

valuing the steps as more or less important parts of the total process. The opportunity 

to comment or clarify was offered at the end of the questionnaire. 

Delphi round 2

As the responders could not be identified from the non-responders in this anonymous 

online questionnaire, all experts were invited for round 2. Based on statistical analysis of 

round 1, steps were either excluded, considered a key step, or in need of reassessment 

in round 2. This time, the experts were asked to motivate their answer when they rated 

a step as 1 “not important” or 2 “sometimes important”. Feedback from the first round 
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Table 2 Delphi round 1: Steps identified for laparoscopic sigmoid colectomy

95% CI Key step

Organisation and positioning

Vacuum mattress, leg holders, right arm along the body 4.06 – 4.80 Yes

Surgeon on right 4.06 – 4.80 Yes

Assistant left of surgeon 2.94 – 4.34 *

OR nurse between patients legs 2.18 – 3.39 No

Monitor on left, additional monitor for OR nurse 3.28 – 4.01 Yes

Antibiotic prophylaxis, sterile exposition 3.93 – 4.79 Yes

Access and port insertion

12mm port right paraumbilical, using an open technique or Veress needle 3.31 – 4.41 Yes

5mm and 12mm ports right lower quadrant 3.29 – 4.13 Yes

5mm port epigastric for assistant 2.36 – 3.36 No

Tilting patient left side up and in Trendelenburg position 3.76 – 4.53 Yes

Diagnostic laparoscopy 2.94 – 4.20 *

Dissection

Identifying left ureter 2.14 – 3.29 No

Identifying right ureter 1.55 – 2.45 No

Identifying the origin of the IMA and the superior rectal artery 3.49 – 4.51 Yes

Incising the retrorectal fascia at the level of the promontory 3.41 – 4.30 Yes

Blunt dissection of the TME plane, ventral of the presacral nerves 3.27 – 4.30 Yes

Incising the peritoneal fascia toward the level of de superior rectal artery / 

sigmoidal arteries

3.41 – 4.30 Yes

Blunt dissection of the plane posterior to the left colon (Toldt’s fascia) in a 

medial to lateral direction

3.51 – 4.35 Yes

Isolating and dividing the superior rectal artery / sigmoidal arteries (depending 

on location of pathology) with a sealing device or vascular stapler

3.40 – 4.46 Yes

Identifying and dividing the IMV (high tie or low tie) 2.71 – 3.86 *

Dividing the lateral peritoneal reflection of the descending colon and sigmoid 

along the white line of Toldt

3.36 – 4.36 Yes

Choosing a proximal and distal resection site, with an appropriate margin from 

the tumor

3.45 – 4.41 Yes

Mobilizing the splenic flexure (depending on residual length of the colon) 2.26 – 3.45 No

Blunt dissection of the posterior aspect of the left colon, cranially to the level 

of the spleen

2.65 – 3.78 *

Identifying the pancreas 1.64 – 2.64 No

Dissecting the greater omentum off the distal transverse colon in a medial to 

lateral direction (entering the lesser sac)

1.90 – 3.24 No

Dividing the splenocolic and phrenicocolic ligaments 2.06 – 3.37 No

Checking the length of the mobilized specimen to ensure a tension free 

anastomosis

3.50 – 4.65 Yes

Dividing the mesocolon / mesorectum at a right angle to the bowel 3.27 – 4.30 Yes

Specimen extraction and anastomosis

Dividing the bowel intra- or extracorporeally with a (endo)stapler 3.22 – 4.35 Yes

Creating a minilaparotomy 3.27 – 4.30 Yes

Using a wound-protector 3.06 – 3.94 Yes

Extracting the bowel 3.40 – 4.46 Yes

Table 1 Delphi round 1: Steps identified for laparoscopic right hemicolectomy

95% CI Key step

Organization and positioning

Vacuum mattress, leg holders, left arm along the body 3.20 – 4.55 Yes

Surgeon on left 3.26 – 4.11 Yes

Assistant right of surgeon 2.51 – 3.74 *

OR nurse between patients legs 1.58 – 2.67 No

Monitor on right, additional monitor for OR nurse 3.46 – 4.16 Yes

Antibiotic prophylaxis, sterile exposition 3.79 – 4.71 Yes

Access and port insertion

12mm port left paraumbilical, using an open technique or Veress needle 3.12 – 3.94 Yes

5mm and 12mm ports left / left lower quadrant 2.82 – 3.98 *

5mm port epigastric for assistant 2.32 – 3.28 No

Tilting patient right side up 2.88 – 3.79 *

(anti)Trendelenburg depending on phase of the procedure 3.07 – 4.00 Yes

Diagnostic laparoscopy 2.98 – 4.08 *

Dissection

Retracting the omentum and transverse colon in the upper abdomen 2.99 – 3.81 *

Retracting the cecum and identifying the ileocolic vessels 3.62 – 4.51 Yes

Incising peritoneum dorsal of, and parallel to, the ileocolic vessels 3.19 – 4.01 Yes

Blunt dissection of Toldt’s fascia toward the lateral abdominal wall 3.36 – 4.37 Yes

Continuing the dissection until above the duodenum and until the gastrocolic 

trunk runs into the SMV

3.05 – 4.15 Yes

Dividing the ileocolic vessels with a sealing device or laparoscopic stapler 3.13 – 4.21 Yes

Identifying the right branch of the middle colic artery 2.77 – 3.63 *

Dividing the lateral peritoneal reflection of the ascending colon along the white 

line of Toldt

3.17 – 4.16 Yes

Dividing the omental attachments at the transverse colon (medial to lateral) and 

entering the lesser sac

2.96 – 3.97 *

Mobilizing the hepatic flexure 3.05 – 3.75 Yes

Dividing the right mesocolon, including the right colic artery and the right 

branch of the middle colic artery (this may be done extracorporeally)

3.40 – 4.33 Yes

Dividing the mesentery of the ileum 3.32 – 4.28 Yes

Specimen extraction and anastomosis

Transecting the terminal ileum and transverse colon with a linear stapler 

intracorporeally or extracorporeally

3.36 – 4.37 Yes

Mini-laparotomy 3.32 – 4.28 Yes

Use of a wound protector 2.96 – 3.97 *

Specimen extraction 3.40 – 4.47 Yes

Anastomosis according to the surgeon’s preference (intra- or extracorporeally) 3.32 – 4.28 Yes

Concluding the operation

Laparoscopic inspection (hemostasis and confirm no torsion of the bowel) 3.00 – 3.93 Yes

Closing extraction site and port sites 10mm or greater 3.17 – 4.16 Yes

IMA = inferior mesenteric artery. SMV = superior mesenteric vein * Reassess 

in round 2
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Table 5 Key steps identified for laparoscopic right hemicolectomy 

Organization and positioning

Vacuum mattress, leg holders, left arm along the body

Surgeon on left

Monitor on right, additional monitor for OR nurse

Antibiotic prophylaxis, sterile exposition

Access and port insertion

12mm port left paraumbilical, using an open technique or Veress needle

Tilting patient right side up

(anti)Trendelenburg depending on phase of the procedure

Dissection

Retracting the omentum and transverse colon in the upper abdomen

Retracting the cecum and identifying the ileocolic vessels

Incising peritoneum dorsal of, and parallel to, the ileocolic vessels

Blunt dissection of Toldt’s fascia toward the lateral abdominal wall

Continuing the dissection until above the duodenum and until the gastrocolic trunk runs into the SMV

Dividing the ileocolic vessels with a sealing device or laparoscopic stapler

Dividing the lateral peritoneal reflection of the ascending colon along the white line of Toldt

Dividing the omental attachments at the transverse colon 

Mobilizing the hepatic flexure

Dividing the right mesocolon, including the right colic artery and the right branch of the middle colic artery 

(this may be done extracorporeally)

Dividing the mesentery of the ileum

Specimen extraction and anastomosis

Transecting the terminal ileum and transverse colon with a linear stapler intracorporeally or 

extracorporeally

Mini-laparotomy

Use of a wound protector

Specimen extraction

Anastomosis according to the surgeon’s preference (intra- or extracorporeally)

Concluding the operation

Laparoscopic inspection (hemostasis and confirm no torsion of the bowel)

Closing extraction site and port sites 10mm or greater

IMA = inferior mesenteric artery. SMV = superior mesenteric vein 

Table 2 continued.

95% CI Key step

Specimen extraction and anastomosis

Creating an anastomosis, stapled or hand sewn depending on location 3.54 – 4.60 Yes

Concluding the operation

Laparoscopic inspection (hemostasis and confirm no torsion of the bowel) 3.06 – 3.94 Yes

Anastomotic air testing 1.82 – 2.89 No

Closing extraction site and port sites 10mm or greater 3.14 – 4.29 Yes

IMA = inferior mesenteric artery. IMV = inferior mesenteric vein. TME = total mesorectal excision * Reassess 

in round 2

Table 3 Delphi round 2: Reassessed steps for laparoscopic right hemicolectomy

Likert score 

1 – 2

Likert score 

3 – 5

Assistant right of surgeon 54 % 46 %

5mm and 12mm ports left / left lower quadrant 54 % 46 %

Tilting patient right side up 8 % 92 % *

Diagnostic laparoscopy 31 % 69 %

Retracting the omentum and transverse colon in the upper abdomen 8 % 92 % *

Identifying the right branch of the middle colic artery 23 % 77 %

Dividing the omental attachments at the transverse colon 15 % 85 % *

Use of a wound protector 8 % 92 % *

* Accepted as key step

Table 4 Delphi round 2: Reassessed steps for laparoscopic sigmoid colectomy

Likert score 

1 – 2

Likert score 

3 – 5

Assistant left of surgeon 31 % 69 %

Diagnostic laparoscopy 31 % 69 %

Identifying and (if necessary) dividing the IMV 54 % 46 %

Blunt dissection of the posterior aspect of the left colon, cranially to the level 

of the spleen

38 % 62 %

IMV = inferior mesenteric vein. Accepted as key step: none
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variety of scores. Of the latter, many steps can be very important in only certain 

situations, i.e. they are important sometimes. Though these steps cannot be included 

in a list of key steps, they could be added to the INVEST video curriculum as optional 

steps for specific situations.

Of the steps excluded by the experts in round 1, both for the right hemicolectomy and 

the sigmoid colectomy, three types can be identified. Firstly, practical and ergonomic 

steps concerned with positioning of the surgeon’s assistant and port placement. These 

steps may have been scored as “not important” because of personal preference, not 

necessarily influencing the quality of the procedure. Placement of ports is based on the 

experience and preference of the individual surgeon. 9 

Secondly, a procedural set of steps was excluded: mobilizing the splenic flexure in the 

sigmoid colectomy. This typically represents the type of step that is very important in 

some situations, but not routinely required and therefore not a key step. 

Lastly, three steps concerning safety were excluded: identification of the left and 

right ureter and the airleak test in the sigmoid colectomy. Of the latter, it could be 

argued that airleak testing can only be performed on a distal anastomosis and this 

step may be valued differently in a low anterior resection, though the expert panel 

listed no arguments for excluding the step. Recommendations on the identification of 

ureters are scarce. Identification of both ureters is advised in American guidelines, and 

identification of the right ureter in right hemicolectomy is advised on the EAES website 

7, 8, whereas official EAES and NVvH guidelines do not address the issue. 9, 10 Our experts 

do not routinely perform this step. Ureter injuries are rare, but when they occur they 

are associated with significantly higher morbidity and mortality. 11 Risk of injury can be 

a legitimate reason not to open the retroperitoneum for the sole purpose of identifying 

the ureters, though in situations where this plane is opened for other reasons, good 

arguments can be made for exploration and identification. Consistent with this, the 

vast majority of our expert panel scored identification of the ureters as “sometimes 

important”. This step may be considered as an optional step in the video curriculum.

Steps excluded in round 2: For the right hemicolectomy, four steps were excluded 

after reassessment. Two of these steps were of a practical nature concerning port 

placement and positioning. A diagnostic laparoscopy is not routinely performed by 

our experts. Some experts commented that a quick inspection of liver and peritoneum 

will inevitably be part of the procedure, while no formal inspection of all quadrants is 

performed. This does not qualify as a diagnostic laparoscopy as such, and cannot be 

included as a key step. Lastly, identifying the middle colic artery was excluded based on 

Table 6 Key steps identified for laparoscopic sigmoid colectomy

Organisation and positioning

Vacuum mattress, leg holders, right arm along the body

Surgeon on right

Monitor on left, additional monitor for OR nurse

Antibiotic prophylaxis, sterile exposition

Access and port insertion

12mm port right paraumbilical, using an open technique or Veress needle

5mm and 12mm ports right lower quadrant

Tilting patient left side up and Trendelenburg position

Dissection

Identifying the origin of the IMA and the superior rectal artery

Incising the retrorectal fascia at the level of the promontory

Blunt dissection of the TME plane, ventral of the presacral nerves

Incising the peritoneal fascia toward the level of de superior rectal artery / sigmoidal arteries

Blunt dissection of the plane posterior to the left colon (Toldt’s fascia) in a medial to lateral direction

Isolating and dividing the superior rectal artery / sigmoidal arteries (depending on location of pathology) 

with a sealing device or vascular stapler

Dividing the lateral peritoneal reflection of the descending colon and sigmoid along the white line of Toldt

Choosing a proximal and distal resection site, with an appropriate margin from the tumor

Checking the length of the mobilized specimen to ensure a tension free anastomosis

Dividing the mesocolon / mesorectum at a right angle to the bowel

Specimen extraction and anastomosis

Dividing the bowel intra- or extracorporeally with a (endo)stapler

Creating a minilaparotomy

Using a wound-protector

Extracting the bowel

Creating an anastomosis, stapled or hand sewn depending on location

Concluding the operation

Laparoscopic inspection (hemostasis and confirm no torsion of the bowel)

Closing extraction site and port sites 10mm or greater

IMA = inferior mesenteric artery. IMV = inferior mesenteric vein. TME = total mesorectal excision

DISCUSSION

Statistical analysis showed good consistency between experts and between answers. 

On average, scores for individual steps were lower than expected. In part, this can be 

explained by how the Likert scale was labeled. Labeling steps as “1 not important, 2 

sometimes important, 3 important, 4 very important, 5 essential”, resulted in many 

respondents frequently scoring “3 important”. We considered “important” the minimum 

threshold for a key step, in this study meaning a Likert score of 3 and above. 

Some steps were excluded almost unanimously; others were excluded with a large 
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certification process of gastrointestinal surgeons.

Conclusion

The procedural key steps for laparoscopic right hemicolectomy and laparoscopic 

sigmoid colectomy were established, using a Delphi methodology with an expert 

panel of 22 surgeons within our teaching region. This will form the basis of a uniform, 

transferrable and efficient video-assisted training curriculum, which is being developed. 
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23% of experts scoring it “sometimes important”, mainly related to tumor localization.  

For the sigmoid colectomy, all four reassessed steps were excluded. Again, the 

diagnostic laparoscopy was excluded for previously mentioned reasons, as was a 

practical step. Identifying and dividing the inferior mesenteric vein, and blunt dissection 

of the left colon to the level of the spleen, are only performed when there is insufficient 

length for an anastomosis.

The list of key steps identified in this study is less extensive than other published curricula 

and international guidelines. In a large international survey, Cheung et al have shown 

that there is no consensus between experts in the adjacent field of laparoscopic TME 

surgery, and many differences seem to be related to experience and local protocol. 12 

Differences between international guidelines and local practice illustrate the impact 

of local protocol and the value of obtaining consensus within a specific academic 

region. It can be speculated that every country, region and even every hospital has its 

own protocol, and this Delphi consensus study could be expanded to different regions 

to develop a nationwide teaching curriculum in the future. Currently, local practice 

dictates our resident’ training curriculum. By reaching consensus on the laparoscopic 

right hemicolectomy and sigmoid colectomy, we can make the step toward a 

structured teaching curriculum that is exchangeable throughout the teaching region. 

It is important to stress that the steps eliminated by our experts for good reason, are 

not necessarily unimportant steps. The procedural key steps determined in this study 

are a ‘minimum requirement’, and a procedure should not be limited strictly to these 

steps. Many steps that were excluded as key step may be very important depending on 

case-by-case variables.

In the traditional master-apprentice model of surgical training, demonstration by the 

supervising surgeon has the clear disadvantage that part of the procedure is lost to 

the trainee, who has to wait until the next procedure to perform the step himself. 

Intraoperative video demonstration minimizes the frequency of intervention by the 

supervisor and maximizes the actual operating time for the trainee. INtraoperative 

Video-Enhanced Surgical procedure Training (INVEST) is shown to have a positive 

effect on Objective Structured Assessment of Technical Skills (OSATS) items 

‘knowledge of the procedure’, ‘time and motion’, ‘use of assistance’ and OSATS sum 

score. INVEST significantly enhances technical and procedural skill development 

during the early learning curve for laparoscopic cholecystectomy, compared to the 

traditional master-apprentice model. 1, 2 No other laparoscopic training curriculum has 

used video fragments intraoperatively. Key steps identified in this study will be used to 

create INVEST video’s for both procedures. Eventually the goal is to create and validate 

a procedure specific assessment tool, suitable for incorporation in the training and 

30 31

2 2

CHAPTER 2 PROCEDURAL KEY STEPS IN LAPAROSCOPIC COLORECTAL SURGERY: CONSENSUS USING THE DELPHI METHODOLOGY



REFERENCES

1. van Det MJ, Meijerink WJHJ, Hoff C, Middel LJ, Koopal SA, Pierie JPEN. (2011) The learning effect of 

intraoperative video-enhanced surgical procedure training. Surg Endosc. 2011 Jul;25(7):2261-7. doi: 

10.1007/s00464-010-1545-5.

2. van Det MJ, Meijerink WJHJ, Hoff C, Middel B, Pierie JPEN. (2013) Effective and efficient learning in the 

operating theater with intraoperative video-enhanced surgical procedure training. Surg Endosc. 2013 

Aug;27(8):2947-54. doi: 10.1007/s00464-013-2862-2. 

3. Palter VN, MacRae HM, Grantcharov TP. (2011) Development of an objective evaluation tool to assess 

technical skill in laparoscopic colorectal surgery: a Delphi methodology. Am J Surg. 2011 Feb;201(2):251-

9. doi: 10.1016/j.amjsurg.2010.01.031.

4. Bethlehem MS, Kramp KH, van Det MJ, ten Cate Hoedemaker HO, Veeger NJGM, Pierie JPEN. (2014) 

Development of a standardized training course for laparoscopic procedures using Delphi methodology. J 

Surg Educ. 2014 Jun 6. pii: S1931-7204(14)00125-1. doi: 10.1016/j.jsurg.2014.04.009

5. Dalkey NC. (1969) The Delphi method: an experimental study of group opinion. RAND Corporation; Santa 

Monica, CA USA.

6. Graham B, Regehr G, Wright JG. (2003) Delphi as a method to establish consensus for diagnostic criteria. 

J Clin Epidemiol 2003 Vol: 56:1150-6. DOI: 10.1016/s0895-4356(03)00211-7

7. Guidelines for Laparoscopic Resection of Curable Colon and Rectal Cancer. (2012) Written by the Society 

of American Gastrointestinal and Endoscopic Surgeons (SAGES), reviewed and approved for endorsement 

by the Executive Council of the American Society of Colon and Rectal Surgeons (ASCRS) on 23 February 

2012. Available at http://www.sages.org/publications/guidelines/ accessed June 2013. 

8. Essential steps for intracorporeal right colectomy for neoplasia. (Year undisclosed) Prof Roberto 

Bergamaschi (Norway and Stonybrook Hospital New York). European Association for Endoscopic Surgery. 

Available at http://www.eaes.eu/training/tips-and-tricks.aspx/ accessed June 2013.

9. Neugebauer EAM, Sauerland S, Fingerhut A, Millat B, Buess G (2004). EAES Guidelines for Endoscopic 

Surgery, Twelve years evidence-based surgery in Europe (EAES Clinical Practice Guidelines on Laparoscopic 

resection of Colonic Cancer p161 – 207) Springer, Berlin Heidelburg.

10. NVvH richtlijn colorectaal carcinoom. (2014) IKNL and KiMS, Available at http://www.heelkunde.nl/

kwaliteit/richtlijnen/richtlijnen-definitief, accessed June 2013, updated May 2014.

11. Halabi WJ, Jafari MD, Nguyen VQ, Carmichael JC, Mills S, Pigazzai A, Stamos MJ. (2014) Ureteral injuries 

in colorectal surgery: an analysis of trends, outcomes, and risk factors over a 10-year period in the United 

States. Dis Colon Rectum. 2014 Feb;57(2):179-86. doi: 10.1097/DCR.0000000000000033.

12. Cheung YM, Lange MM, Buunen M, Lange JF. (2009) Current technique of laparoscopic total mesorectal 

excision (TME): an international questionnaire among 368 surgeons. Surg Endosc. 2009 Dec;23(12):2796-

801. doi: 10.1007/s00464-009-0566-4.

32 33

2 2

CHAPTER 2 PROCEDURAL KEY STEPS IN LAPAROSCOPIC COLORECTAL SURGERY: CONSENSUS USING THE DELPHI METHODOLOGY



Elective laparoscopic 

recto-sigmoid resection for 

diverticular disease is suitable 

as a training operation

International Journal of Colorectal Disease 2010;25:471-476

Robbert Bosker

Froukje Hoogenboom

Henk Groen

Christiaan Hoff

Rutger Ploeg

Jean-Pierre Pierie*

*On behalf of the scientific committee of the Leeuwarden Institute of Minimally Invasive Surgery (LIMIS). S.A. 

Koopal, MD, E.R. Manusama MD, PhD and E.R. Totte MD, FACS.

3

34 35



INTRODUCTION

Since its introduction in 1991 in clinical practice laparoscopic colorectal surgery is 

growing in popularity.1 General benefits of the laparoscopic approach compared to 

open surgery include reduced blood loss, fewer adhesions, less pain, decreased risk of 

incisional hernia, shorter hospital stay, better cosmesis and a faster return to normal 

activities.2-5 

The majority of indications for laparoscopic colorectal surgery concern resections of 

the sigmoid colon for either cancer or diverticular disease. A number of multicentre 

randomized controlled trials have demonstrated equivalent outcomes for cancer 

compared with open surgery.6-8 Recently, Lacy et al. reported a long-term survival 

benefit for laparoscopy assisted colectomy for cancer compared with open colectomy.9 

Laparoscopic resections for (post) diverticular disease was shown to be feasible as 

well.10-12 Despite the feasibility and advantages of laparoscopic resection for diverticular 

disease some experts have voted their concern that due to the inflammatory process, 

the technical skills are more demanding.13 This raises the question if the laparoscopic 

treatment of diverticular disease should be included in the initial training phase or not. 

Implementation of the technique of laparoscopic colonic resection requires special 

training. The learning curve for laparoscopic colorectal resections is long with a 

reported range from 15 to 70 procedures. 14,15 It is therefore important to be exposed  to 

as many procedures as possible during the training phase. Both the American Society 

of Colon and Rectal Surgeons (ASCRS) and the Society of American Gastrointestinal 

Endoscopic Surgeons (SAGES), state that at least 20 laparoscopic colorectal resections 

with an anastomosis for benign disease or metastatic cancer should be performed 

before using the technique to treat curable cancer.16 To start laparoscopic surgery 

with benign colon diseases is a save policy, although based on expert opinions 

only. Furthermore, it is not always clear whether these first operations are performed 

under strict direct supervision of an expert laparoscopist. The hypothesis in this study 

is that operating benign inflammatory disease and cancer under strict supervision is 

equally save, and improves exposure for the trainee and therefore probably speeds up 

the learning curve, without jeopardizing the patients.  

This was assessed in a prospective case series. We analyzed the outcome of laparoscopic 

recto-sigmoid resections for diverticular disease and for cancer.

ABSTRACT

PURPOSE

Some authors state that elective laparoscopic recto-sigmoid resection is more 

difficult for diverticular disease as compared with malignancy. For this reason, starting 

laparoscopic surgeons might avoid diverticulitis, making the implementation phase 

unnecessary long.

The aim of this study was to determine whether laparoscopic resection for diverticular 

disease should be included during the implementation phase. 

METHODS

All consecutive patients who underwent an elective laparoscopic recto-sigmoid 

resection in our hospital for diverticulitis or cancer from 2003 to 2007 were analysed.

RESULTS

A total of 256 consecutive patients were included in this prospective cohort study. 151 

Patients were operated for diverticulitis and 105 for cancer. 

There was no significant difference in operation time (168 vs. 172 min), blood loss (189 

vs. 208 ml), conversion rates (9.9% vs. 11.4%), hospital stay (8 vs. 8 days), total number 

of peroperative (2.3% vs. 1.6%) or postoperative complications (21.9% vs. 26.9%). The 

occurrence of anastomotic leakages was associated with higher ASA classification, 

which differed between the groups (86.8 vs. 64.8% ASA I-II, p<0.001).

CONCLUSION

Since there are no differences in operation time, blood loss, conversion rate and total 

complications, there is no need to avoid laparoscopic recto-sigmoid resection for 

diverticular disease early in the learning curve.
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perspective there is no difference in high or low tie resections. 17 No preoperative 

selection of patients was performed, and all recto-sigmoid resections were started 

laparoscopically. Our laparoscopic technique has been previously described in detail. 18 

STATISTICAL ANALYSIS

All data were entered into a database and analysed with SPSS statistical software (version 

14.0 for windows; SPSS, Chicago, IL, USA). Statistical analysis was performed using 

the Student’s t-test, chi square test or Mann-Whitney U test to determine significant 

differences between groups. A p value of .05 or less was considered statistically 

significant. 

RESULTS

From January 2003 through December 2007 a total of 256 consecutive patients 

received an elective laparoscopic recto-sigmoid resection. During this period 151 

patients were operated for diverticular disease (group 1) and 105 for malignancy (group 

2). See table 1 for the patient characteristics for each group. 

In the diverticular disease group recurrent diverticulitis (56%), stenosis (40%) and fistula 

(4%) were the indications for surgery.

Table 1 Patient characteristics

Diverticular disease

n=151

Malignancy

n=105

p value Test value DF

BMI 26 (SD 4.14) 26(SD 4.16) 0.807* -.245 246

Previous laparotomy 55 (36.4%) 29(27.6%) 0.140** 2.178 1

Immunosuppressive medication 7 (4.6%) 5(4.8%) 0.963** 0.002 1

Malnutrition 5 (3.3%) 6 (5.7%) 0.351** 0.870 1

Age 58 (SD 13.07) 66 (SD 11.29) <0.001* -5.156 254

Gender m:v= 70:81 m:v=68:37 0.004** 8.443 1

Diabetes 5 (3.3%) 10 (9.5%) 0.037** 4.333 1

ASA 1-2 vs. 

ASA 3-4

131 (86.8%): 

20 (13.2%)

68 (64.8%):

37 (35.2%)

<0.001** 17.308 1

Data presented as mean and standard deviation (SD) or counts with percentage in brackets; * T-test, ** Chi-square, DF= degrees 

of freedom

As shown in table 2 there were no significant differences between the groups in 

operation time, blood loss, conversion rates or hospital stay between the two groups. 

The odds ratio of conversion for diverticular disease versus malignancy was 0.86 (95% 

MATERIALS AND METHODS

All consecutive patients who received an elective laparoscopic colorectal resection 

from January 2003 through December 2007 in a large teaching hospital (Medical 

Center Leeuwarden) were prospectively entered into a web-based database and 

analysed. In this study all patients with an elective laparoscopic recto-sigmoid resection 

for diverticular disease were compared with patients with the same elective resection 

for malignancy. There were no exclusion criteria for laparoscopy in both groups.

All operations were performed by residents or trainee surgeons who had performed 

less than 15 laparoscopic colorectal resections. All operations were directly supervised 

by one of four surgeons with an experience of at least a 100 laparoscopic colorectal 

procedures at the time of the study. 

The following data were collected: age, gender, Body Mass Index (BMI), date of 

operation, date of discharge,  operation team (resident, trainee- or staff surgeon), ASA 

classification, use of immunosuppressive medication, diabetes, previous laparotomy, 

malignancy, diverticular disease, stoma formation, blood loss, operation time, 

perioperative complications (bleeding, stapler problems, damage to adjacent organs, 

other), conversion (defined as an unplanned laparotomy or any incision extended 

longer than needed solely for extraction of the specimen), postoperative complications 

(anastomotic leakage, cardiovascular, respiratory, other), radiological reintervention, 

relaparotomy, relaparoscopy, TNM stage in case of a malignancy and mortality within 

30 days of the index operation.

Indications for elective surgery in diverticular disease were more than two episodes of 

diverticulitis, stenosis or fistula following diverticulitis. A recto-sigmoid carcinoma was 

defined as an adenocarcinoma found in a tumour at colonoscopy in the recto-sigmoid 

colon. The tumour should be projecting above the line between the pubic symphysis 

and the promontory as assessed by radiological studies. 

We used the same standardized operation technique for both diverticular disease and 

malignancy. We prefer a standardized technique not only from an educational point 

of view but also because we think that operating in anatomical planes especially in 

inflammatory disease with infiltration will have less risk of damaging  the ureter or other 

adjacent structures. We always apply ligation of circulation at the level of the superior 

rectal artery (low tie) just caudal of the left colic artery since this is anatomically less 

invasive with respect to circulation and preserves the autonomous nerves at the root of 

the inferior mesenteric artery which might be at risk using a high tie. Fom an oncological 
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Table 4 Perioperative Complications

Diverticular disease

(n=151)

Malignancy

(n=105)

p value Test value DF

Total perioperative complications 6 (2.3%) 4 (1.6%) 0.947* 0.04 1

Damage to adjacent organ 1 1 NA NA NA

Other peroperative complications 5 3 NA NA NA

*Chi-square, DF= degrees of freedom, NA=not applicable

Table 5 Postoperative complications

Diverticular 

disease 

(n=151)

Malignancy 

(n=105)

p value Test value DF Odds Ratio 

(95% confidence 

interval) 

Total postoperative complications 33 (21.9%) 28 (26.9%) 0.374* 0.790 1 0.77 (0.43-1.37)

Cardiovascular 2 (1.3%) 0 0.236* 1.402 1

Respiratory 6 (4.0%) 4 (3.8%) 0.947* 0.004 1 1.05 (0.29-3.78)

Anastomotic leakage 6 (4.0%) 11 (10.5%) 0.040* 4.224 1 0.35 (0.13-0.99)

Other 18 (11.9%) 11 (10.4%) 0.543* 0.370 1 0.81 (0.42-1.58)

Surgical reintervention 8 (5.3%) 14 (13.3%) 0.024* 5.043 1 0.36 (0.15-0.90)

Mortality 1 (0.7%) 2 (1.9%) 0.364* 0.826 1 0.34 (0.03-3.83)

* Chi-square, DF=degrees of freedom

Table 6 Analysis of anastomotic leakage by stratified by ASA-classification

Diverticular 

disease (n=151)

Malignancy 

(n=105)

p value Test value DF Odds Ratio 

(95% confidence interval)

ASA 1-2 2.3% (3/131) 5.9% (4/68) 0.192* 1.702 1 0.38 (0.08-1.73)

ASA 3-4 15% (3/20) 18.9% (7/37) 0.710* 0.138 1 0.77 (0.17-3.31)

 * Chi-square, DF=degrees of freedom

The total number of postoperative (minor and major) complications between group 1 

and group 2 did not differ (table 5). However, the incidence of anastomotic leakage was 

significantly higher in the malignancy group (4.0% vs. 10.5%), leading to significantly 

more reinterventions in this group. However, stratified analysis showed that this result 

was due to confounding by ASA classification (Table 6), which differed significantly 

between the groups. In both groups no relaparoscopies could be performed due to 

postoperative distended intestines. Thus, open procedures were performed leading 

to a diverting ileostomy in five out of six patients in the diverticular group and in nine 

out of eleven in the malignancy group. Definitive end colostomies were created in the 

remaining three patients.

The other postoperative complications concerned mainly paralytic ileus, infections of 

confidence interval 0.38-1.9) In the malignancy group a median of 10 (range 2-49) 

lymph nodes was obtained for further analysis. 

Table 2 Operative data

Diverticular disease

n=151

Malignancy

n=105

p value Test statistic 

value

DF

Operation time 168 min (86-450) 172 min (95-360) 0.277* -1.087 NA

Blood loss 189 ml (10-2700) 208 ml (10-1500) 0.197* -1.291 NA

Conversion rate 9.9% 11.4% 0.702** 0.147 1

Hospital stay 8 (2-65) days 8 (3-75) days 0.121* -1.551 NA

Data presented as median and range or as percentage; * Mann-Whitney U, ** Chi-square, DF=degrees of freedom, NA=not 

applicable

Reasons for conversion are outlined in table 3. The most notable reasons were: 

adhesions, advanced disease and no visualisation of critical structures. The data on 

perioperative and postoperative complications are given in tables 4 and 5. The total 

number of perioperative complications did not differ between the two groups (group 

1 2.3% vs. group 21.6%, Odds ratio 1.04, 95%CI 0.29-3.8).  In the diverticular group the 

small bowel was damaged once during an open introduction making a small resection 

necessary. In five patients a small serosa tear on the colon caused by the Babcock 

clamp was sutured during laparoscopy. The same complication occurred three times 

in the malignancy group and was treated in the same way. In the malignancy group 

the left ureter was injured once. A double-J catheter was introduced and the ureter 

sutured using laparoscopy. Recovery afterwards was uneventful.

Table 3 Reason for conversion (n=27 out of 256)

Diverticular disease (n=15) Malignancy (n=12)

Adhesions 7 2 

Advanced disease 0 4 

No visualisation of 

critical structures

5 1 

Unable to mobilize colon 1 1 

Poor exposure 0 1 

Inadequate margins of resection 0 1 

Other 2 2 
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The hypothesis that laparoscopic recto-sigmoid resection for diverticular disease should 

be included in the implementation phase of laparoscopic colonic surgery was tested 

by comparing the results of our laparoscopic recto-sigmoid resections for diverticular 

disease with the same procedure for a malignancy with regard to longer operation 

time, more conversions, more blood loss and more postoperative complications for 

diverticular disease. The latter would support the concerns proposed that the elective 

laparoscopic resection of diverticular disease is more difficult than for a malignancy. 

Since all operations were performed by residents or surgeons at the beginning of their 

training, any difference in the two procedures should be demonstrated.

However, in this study the data did not show any difference in operation time, blood 

loss or conversion rates. Our results were similar in both groups and are in agreement 

with results from other studies. 11,22 Since there are no differences in outcome related 

to the disease or technique, this study confirms the hypothesis that diverticular disease 

can be performed as safely as laparoscopic recto-sigmoid resection for a malignancy. 

The patients in the malignancy group were older than the diverticular disease patients, 

as cancer is more a disease of the elderly as compared to diverticular disease. 10-

12,20,23 The increased age of the patients in the malignancy group explains that more 

patients with ASA 3-4 and diabetes were found in this group. Despite of a higher risk 

profile in the malignancy group, no increase in overall postoperative complications 

was seen. However, anastomotic leakage, one of the most devastating postoperative 

complications in colorectal surgery, occurred significantly more often in the malignancy 

group (10.5% vs. 4.0%, p=0.040). As a result more surgical reinterventions (13.3% vs. 

5.3%, p=0.024) were recorded in the malignancy group. Further analysis stratified for 

ASA classification showed that the higher ASA classification in the malignancy group 

was the underlying determinant for the difference anastomotic leakage between the 

two groups (Table 6). ASA classification is known to be an independent risk factor for 

anastomotic leakage, as mentioned by previous authors. 24-27  

One other study compared laparoscopic resection for diverticular disease with non-

diverticular disease. 20 Although these authors also conclude from their data that 

laparoscopic resection can be performed with acceptable morbidity and mortality for 

both diverticular disease and non-diverticular disease, the indications and therapies 

in the non-diverticular disease group were highly heterogeneous. To our knowledge 

this study is the first to compare a standardized elective laparoscopic recto-sigmoid 

resection for diverticular disease with the identical procedure for malignancy. 

In conclusion we state that diverticular disease and cancer can be operated by 

laparoscopy equally safe early in the learning curve if operated under direct supervision. 

the urinary tract and wound, which were all treated conservatively.

In the diverticular group one patient died the first day after surgery due to a myocardial 

infarction. Two patients died in the malignancy group: one patient following a 

cerebrovascular accident 10 days after surgery and the other patient due to anastomotic 

dehiscence, leading to abdominal sepsis and finally multi-organ failure.     

DISCUSSION

Laparoscopy has gained widespread acceptance in common surgical practice. The 

trend towards the introduction of laparoscopic colorectal surgery is a result of the 

increasing evidence which demonstrate the advantages of laparoscopy over open 

surgery including reduced blood loss, fewer adhesions, less pain, decreased risk of 

long-term incisional hernia formation, shorter hospital stay, better cosmesis and a 

faster return to normal activities. 2-5 Specific advantages of laparoscopy in colorectal 

surgery include also earlier return of bowel function, better pulmonary function and 

better quality of life.

Nevertheless there is much concern about the implementation of this new technique, 

and some surgeons are reluctant to perform laparoscopic colorectal resections 

because of the learning curve. 14 The Netherlands Health Care Inspectorate released 

a report on minimal invasive surgery in the Netherlands in November 2007. 19 They 

concluded that a qualitative and quantitative description of minimal invasive skills is not 

available in most hospitals in the Netherlands. Therefore, it may be helpful for surgeons 

who want to start a laparoscopic colonic resection program in their own hospital, after 

adequate training and certification, to find some guidelines that help to select which 

procedures should be learned first. In particular since some concern has been voiced 

in several articles because the inflammatory process of diverticular disease could make 

laparoscopic resection more difficult compared to resection for colorectal cancer. 12-

14, 20 However, this concern has not been supported by any data. The implementation 

phase might be unnecessary prolonged when laparoscopic resections for diverticular 

disease are not included in the learning phase. Stefanidis et al.21 investigated whether 

novices improved their ability to develop multitasking by accumulating experience on 

a simulated laparoscopic task. They found that those participants who had performed 

more repetitions during training had significantly better scores compared to those with 

fewer repetitions. Therefore it seems reasonable to conclude that a larger number of 

laparoscopic recto-sigmoid resections performed in a specific period of time, will lead 

to improved outcome in terms of surgical skills.  
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INTRODUCTION

Laparoscopic colorectal surgery has grown in popularity since it was first described 

in 19911. Generally accepted advantages of laparoscopy include reduced blood loss, 

fewer adhesions, less pain, decreased risk of long-term incisional hernia formation, 

shorter hospital stay, better cosmesis and a faster return to normal activities.2-5 

Specific advantages of laparoscopic colorectal surgery as compared with conventional 

surgery include shorter duration of postoperative ileus, better pulmonary function and 

improved quality of life.6-9 

Due to these advantages the number of laparoscopic colorectal procedures is increasing 

and an increased demand for properly trained laparoscopic surgeons has been noted. 

Much research has focused on the learning curve for laparoscopic colorectal surgery. 

However, most of this research has been conducted for experienced colorectal 

surgeons; a learning curve in the range of 20-60 cases has been described as adequate 

for laparoscopic colorectal surgery. 8,10,11 

In the current curricula, most surgical residents in the USA and The Netherlands do not 

meet these numbers during their residency, with as a consequence, recent graduates 

are seeking minimally invasive surgery fellowships to compensate this for deficit.12,13 

On the other hand, little is known about the laparoscopic colorectal learning curve for 

residents in general surgery. 

Today’s residents are trained in the laparoscopic era and have great exposure to 

laparoscopic procedures (e.g. appendectomy and cholecystectomy).  They also 

usually have extensive camera-holding experience, meaning that they have spent time 

watching advanced laparoscopic procedures to gain familiarity with the equipment 

and the manoeuvres. 

Therefore, it could be hypothesized that the learning curve of today’s residents for 

laparoscopic colorectal surgery is at least as good or steep as compared with the 

learning curve for experienced surgeons. 

We evaluated the outcome of laparoscopic sigmoid resections only of those in which 

the resident completed the case as first operator. Using the data from the Leeuwarden 

Institute for Minimally Invasive Surgery (LIMIS), we evaluated if an early learning effect 

could be derived. 

ABSTRACT

OBJECTIVE

To evaluate the learning effect of resident surgeons for the laparoscopic sigmoid 

resection procedure; establish a minimum of cases before a resident surgeon could 

be expected to achieve proficiency with the procedure; and examine if an analysis 

could be used to measure and support the clinical evaluation of the resident surgeon’s 

competence with the procedure. 

PARTICIPANTS 

All patients who underwent a laparoscopic sigmoid resection from 2003 to 2007 by 

senior residents who completed the procedure as the primary surgeon proctored by 

an experienced surgeon were included in the study. A cumulative sum control chart 

(CUSUM) analysis was used evaluate performance. A procedure was defined as a failure 

if major intra-operative complications occurred such as intra abdominal organ injury, 

bleeding, or anastomotic leakage; if an inadequate number of lymph nodes (<12 nodes) 

were removed; or if conversion to an open surgical procedure was required.

RESULTS

Thirteen residents performed 169 laparoscopic sigmoid resections in the period 

evaluated. A significant majority of the resident surgeons were able to consistently 

perform the procedure without failure after 11 cases and determined to be competent. 

One resident was not determined to be competent and the CUSUM score supported 

these findings.

CONCLUSIONS

We concluded that at least 11 cases are required for most residents to obtain 

competence with the laparoscopic sigmoid resection procedure.  Evaluation with the 

CUSUM analysis can be used to measure and support the clinical evaluation of the 

resident surgeon’s competence with the procedure. 
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a failure. The acceptable failure rate was defined such that when the target success 

rate was set at 85%, the acceptable failure rate was 15% or 0.15. After each attempt, 

the score was sequentially added to the cumulative score and plotted graphically. A 

positive slope of the curve indicated that the acceptable failure rate was exceeded, 

whereas a negative slope indicated that the failure rate was less than that considered 

acceptable. A failure was defined as occurrence of perioperative major complications 

such as intra-abdominal organ injury, bleeding (blood loss >250cc), or anastomotic 

leakage; or failure to harvest an adequate number of lymph nodes (<12 nodes) or 

conversion to open surgery due to technical problems or disease severity; We like to 

address that conversion should not be interpreted as a complication. In our experience 

pre-emptive conversion usually avoids complications. 

In this study, CUSUM analysis was calculated for a targeted success rate of 85%, and 

these results were plotted against the number of cases to produce CUSUM graphs. 

Curve analysis involved identification of the turning point at which the graph adopted 

a generally downward slope. This point corresponded to the case number after which 

the target success rate began to be observed. The point at which the curve began 

to decrease from its maximum represented the end of what is considered the initial 

learning process.

RESULTS

A total of 169 sigmoid resections were completed by 13 residents. Of these cases, 64 

(37.9%) were performed for curable cancer, 105 (62.1%) were elective resections for 

diverticular disease. The patient characteristics are shown in Table 1.

Table 1 Patient characteristics

N=169

Age 65 (35-89)

BMI 26(18-47)

Previous laparotomy 60 (36%)

Immunosuppressive medication 8 (4.7%)

Malnutrition 8 (4.7%)

Malignancy 64(37.9%)

Diverticular disease 105 (62.1%)

Gender F:M= 75:74

Diabetes 9 (5.3%)

ASA 1-2 vs. ASA 3-4 131 (78%) vs 38(22%)

Data presented as median and range or counts with percentage in brackets

METHODS

All patients who underwent a laparoscopic sigmoid resection from 2003 to 2007 by 

senior residents who completed the procedure as the primary surgeon proctored by an 

experienced surgeon were included in the study. No preoperative selection was made. 

The procedures were performed in a large teaching hospital with tertiary referral for 

laparoscopic colorectal procedures. The supervising surgeons had performed at least 

100 laparoscopic colectomies by the start of the study.  

Patient demographics, operative times, blood loss, conversion rates, complications, 

reinterventions, and length of stay were recorded and entered in a database according 

to the prospective protocol. All patients were familiar with the fact that they were 

operated in a teaching hospital.

Before the first laparoscopic colectomy, a resident should have performed at least 

50  basic laparoscopic procedures. Basic laparoscopic procedures were defined as 

laparoscopic cholecystectomies, laparoscopic ventral hernia repairs and laparoscopic 

appendectomies. Also, the resident was required to have camera holding experience 

with at least 10 laparoscopic colorectal procedures.

All procedures, both for benign and malignant indications, were included since both 

types are suitable as a training operation.14 The surgery was performed in the standard 

straight laparoscopic medial to lateral approach with a low tie of the mesenteric 

artery.15   We always apply ligation of circulation at the level of the superior rectal artery 

(low tie) just caudal of the left colic artery since this is anatomically less invasive with 

respect to circulation and preserves the autonomous nerves at the root of the inferior 

mesenteric artery which might be at risk when using a high tie. From an oncological 

perspective there is no difference in low or high tie resections. (16)

MOVING AVERAGE AND CUSUM ANALYSIS

The moving average method was used to assess changes in the operation time and to 

build a learning curve for each resident. Creating an average of values that ‘‘moves’’ 

with the addition of new data results in a ‘‘smoothing’’ of the changes of the value 

being analyzed. That is, by calculating the average value of an underlying indicator 

fluctuations are reduced. A moving average of order 15 was plotted. 

In this study the cumulative sum control chart (CUSUM),  (Sn) was defined as Sn = P 

(Xi– Xo), where Xi was an individual attempt and Xo was the predetermined acceptable 

failure rate for the procedure, with Xi assigned a score of 0 for a success and 1 for 
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Table 5 Postoperative complications

(n=169)

Total patients with postoperative complications* 37 (21.9%)

Cardiovascular 1 (0.6%)

Respiratory 5 (3.0%)

Anastomotic leakage 12 (7.1%)

Other 30(17.8%)

Surgical reintervention 12 (7.1%)

Mortality 3 (1.8%)

Data presented as counts with percentage in brackets 

*some patients had several complications

Only one major peroperative complication occurred: In one patient the left ureter was 

transsected. This was recognised during the laparoscopic phase and laparoscopically 

re-anastomosed by the supervisor. The resident completed the operation. Recovery 

was uneventful. 

Twenty of the169 cases were converted to open surgery due to: adhesions (n=9), 

advanced disease (n=4), no visualisation of critical structures (n=6), and inadequate 

margins for resection (n=1). 

An anastomotic leakage occurred in 12 (7%) patients. All of these patients were 

reoperated and a stoma was created. 

Three patients died (mortality 1.8%). One patient died the first day after surgery due 

to a myocardial infarction. Another died following a stroke 10 days after surgery, and 

the third patient died due to anastomotic dehiscence, leading to abdominal sepsis and 

multi-organ failure.

The moving average learning curves are shown in Figures 1 to 4. The operation time 

does not seem to decline in time but there is a decline in blood loss.

The CUSUM was calculated for a success rate of 85% and the graphic analysis for all 

residents is shown in Figure 5. For most residents there seems to be some form of a 

steady state of the curve after 11 cases, indicating that the target success rate had been 

met.  Interestingly, there is one resident (number 5) whose slope stays positive and 

therefore does not meet the target success rate despite performing 19 laparoscopic 

recto sigmoid resections. This resident failed due to major perioperative complications: 

injury of the left ureter (n=1), postoperative complications: anastomotic leakage (n=4), 

intra-abdominal abscess (n=1) and less than 12 lymph nodes in cancer patients (n=7). 

Table 2 Operative data

N=169

Operation time (minutes) 170(90-450)

Blood loss (ml) 100(0-2700)

Conversion rate 20(11.8%)

Hospital stay (days) 8(3-70)

Number of nodes in malignancy 11(2-49)

Data presented as median and range or counts with percentage in brackets

All residents had extensive laparoscopic experience (median 253 for less complex 

procedures) and had performed a median of 34 laparoscopic colorectal resections.

The surgical data are listed in Tables 3, 4 and 5.

Tabel 3 Number of procedures performed per resident during residency

Trainee Laparoscopic 

sigmoid resections

Total laparoscopic 

colon resections

total colon resections 

(open and laparoscopic)

Total laparoscopic 

procedures

1 13 50 104 217

2 18 49 104 253

3 12 66 129 287

4 9 34 82 147

5 19 56 132 205

6 10 21 64 233

7 15 35 105 301

8 8 21 87 71

9 8 10 36 188

10 11 34 75 262

11 10 28 73 267

12 23 31 100 304

13 9 36 120 399

Median 11 34 100 253

Table 4 Perioperative Complications

n=169

Serosa tear colon 3

Ureter transection 1

Injury epigastric artery 1

Data presented as counts 
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Figure 3 Moving average individual bloodloss by case number per resident

Figure 4 Moving average mean blood loss by case number (all residents together)

Figure 1 Moving average of individual operation time by case number per resident.

Figure 2 Moving average mean operation time by case number (all residents together)
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In this study we focused only on the learning curve for sigmoid resections, because 

the sigmoid resection is one of the most frequently performed resections and is also a 

suitable operation with which to start training because of the standard and consistent 

landmarks.19 One can argue that the number of the sigmoid resections performed 

by our residents is limited. Our residents perform, as shown in Table 3, a median of 

11 laparoscopic sigmoid resections and a total of 34 laparoscopic colon resections 

during their residency. Comparing these numbers with the numbers mentioned by 

Tekkis10, our numbers seem quite low. However, it is interesting to notice that our 

numbers are similar to American colon and rectal residents who graduate with at least 

30 cases (for all types of colectomies). Based on these numbers, one could conclude 

that the average colon and rectal resident graduates with an appropriate experience in 

laparoscopic colectomy.20

In the new Dutch surgical curriculum, which started on 1 January 2011, a differentiation 

phase of 2 years (5th and 6th year) has been incorporated, probably leading to increased 

exposure to advanced laparoscopic procedures, including colorectal surgery 21 as 

compared with the former 1 year differentiation program. 

Not everybody has the same ability to develop advanced laparoscopic skills. In our 

data one resident seemed to have difficulties to learn to perform a laparoscopic 

sigmoid resection as shown in Figure 5. We reviewed the cases performed by this 

resident and they did not seem to be more difficult based on BMI, tumour size or 

previous laparotomy. Therefore, this study also shows that not only performing a 

certain number of resections is important to master laparoscopic colectomy but also 

that specific talent is needed for an acceptable outcome. Apparently, the supervision 

could not prevent the complications, since these mainly concerned postoperative 

anastomotic leakage and too few lymph nodes, making the interpretation of these data 

more difficult. Grantcharov showed in a study to determine learning patterns for basic 

laparoscopic technical skills that 3 out 37 (8%) surgical residents underperformed. 

These 3 residents probably reflect a group of residents who are unable to learn the 

laparoscopic technique.22   CUSUM analysis seems an effective way of analysing an 

individual resident’s surgical progress with the possibility of early identification of a 

resident’s underperformance.

We conclude that in mastering laparoscopic sigmoid resections an early learning curve for 

surgical residents can be measured and a steady state can be reached at approximately 11 

procedures. Furthermore, not every resident appears to have the abilities that are required 

to adequately learn a laparoscopic sigmoid resection, and therefore CUSUM analysis of 

individual residents may be a suitable way of assessing performance.

Figure 5 Success rate for laparoscopic sigmoid resection as a function of the number of cases. 

The curves represent the cumulative sum analysis (CUSUM) for 13 surgical residents, calculated 

for a target success of 85%.  Upward slopes indicate the resident is not meeting the acceptable 

failure rate. Downward slopes indicate that the rate of failures falls within the acceptable range.

DISCUSSION

This study shows that an early learning effect for performing laparoscopic sigmoid 

resections can be observed for residents under supervision with operative results 

comparable to large multi-center trials for residents under supervision.7,8 Furthermore, 

not every resident seems to have the ability to develop adequate laparoscopic skills. 

In this study a learning effect could be seen in an early phase of the training. This 

has not yet been described by others. 10 The reasons for this difference has not yet 

been investigated and can only be speculated upon. One explanation could be that all 

procedures in this study were performed under strict supervision. The strict supervision 

is probably also the reason that the operation time did not drop as the resident gained 

more experience. Other studies have also shown no drop in operating time.17

Also today’s residents are trained, starting on their first day, in a laparoscopic environment 

leading to a familiarity and confidence with laparoscopic surgery.  A positive effect 

between computer games and laparoscopic skills has been described, and since 

today’s residents are from the ‘Nintendo generation’ this might be an explanation.18 
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INTRODUCTION

Laparoscopic colorectal surgery has grown in popularity since it was first described 

in 1991. 1 Generally accepted advantages of laparoscopy include reduced blood loss, 

fewer adhesions, less pain, decreased risk of long-term incisional hernia formation, 

shorter hospital stay, better cosmesis and faster return to normal activities. 2-5 Specific 

advantages of laparoscopic colorectal surgery as compared with conventional surgery 

include shorter duration of postoperative ileus, better pulmonary function and 

improved quality of life. 6-9 

Due to these advantages the number of laparoscopic colorectal procedures is expected 

to increase in the future, resulting in an increased demand for properly trained 

laparoscopic surgeons. However, concern has been voiced about the implementation 

of the technique, causing some surgeons to be reluctant to perform laparoscopic 

colorectal resections because of the potential hazards and the long learning curve. 10,11

Since 2003, the Leeuwarden Institute for Minimally Invasive Surgery (LIMIS) has been 

offering a proctored laparoscopic training programme for registered general surgeons 

to educate them in laparoscopic colon surgery. 

This study evaluates whether the course given by LIMIS has indeed resulted in 

laparoscopic colorectal surgery being adopted in clinical practice by former course 

participants. The post-course practice patterns of participating surgeons were analyzed 

as well as the outcome of their surgical performance.

MATERIALS AND METHODS

TRAINING PROGRAM

Since 2003, a proctored laparoscopic training program has been offered for registered 

general surgeons to train them in laparoscopic colon surgery. All registered general or 

colorectal surgeons can enrol in this course. Basic laparoscopic skills (e.g. diagnostic 

laparoscopy, laparoscopic appendectomy, laparoscopic cholecystectomy) are a 

prerequisite. Also, experience with open colon surgery is mandatory (>50 procedures 

as first surgeon). The course consists of 24 elective laparoscopic colon resections 

under proctorship of an experienced laparoscopic surgeon. During the laparoscopic 

colon course the surgeon is trained in the most frequent aspects of laparoscopic colon 

surgery including both benign and malignant diseases. Case mix (right colectomy, 

rectosigmoid resection and left colectomy) is ensured by LIMIS. All patients were 

informed about the planned training programme. The trainee is instructed by one of 

ABSTRACT

PURPOSE

A steep learning curve exists for surgeons to become skilled in laparoscopic colon 

resection. Our institute offers a proctored training programme. The purpose of 

this descriptive study was to evaluate whether the course resulted in adoption of 

laparoscopic colorectal surgery into clinical practice, explore post course practice 

patterns and analyse the outcome of surgical performance

  

METHODS

Between 2003 and 2008 26 surgeons were trained by our institute. The course consisted 

of 24 elective laparoscopic resections under direct supervision. A questionnaire and a 

prospective post-course web-based registration were used to analyse the effect of the 

training and the outcome of surgical performance.

RESULTS

The response rate of the questionnaire was 85%.  The majority had not performed 

any laparoscopic colon resections before attending the course. All 22 respondents 

successfully implemented laparoscopy into daily practice. After the course 70% of 

all sigmoid resections were performed laparoscopically in contrast with 0% of all 

transverse colon resections. The results of the trainees after following the course are 

equal to results of other studies.

 

CONCLUSIONS

A proctored training programme consisting of 24 supervised cases is safe and feasible. 

For adequate monitoring, participating in a post course registry should be obligatory. 
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Table 1 Data supplied and analysed from the database

•	 indication for the operation 

o malignancy 

o diverticular disease 

o IBD

•	 use of a stoma

•	 amount of blood loss

•	 operation time

•	 time to discharge

•	 intra-operative complications 

o bleeding 

o stapler problems 

o damage to adjacent organs 

o other 

•	 conversion 

•	 postoperative complications 

o anastomotic leakage 

o cardiovascular 

o respiratory 

o other

•	 relaparotomy

•	 relaparoscopy 

•	 number of lymph nodes found on pathological exam in case of a malignancy 

•	 hospital stay 

•	 30-day mortality

RESULTS

Of the 26 trainees 22/26 responded. These 22 responders worked in a total of 17 

hospitals. Of the respondents 6 surgeons were trained in laparoscopic colorectal 

surgery during their residency. These 6 surgeons had performed a median of 45 (10-

75) laparoscopic colorectal procedures during their residency under strict supervision. 

The other 16 surgeons had no previous laparoscopic colorectal surgery experience but 

all were experienced general surgeons with a specific interest in colorectal surgery.  Of 

the respondents 8 of 22 had participated in other short courses. 

The anaesthetist had been trained in laparoscopic colorectal procedures in 14 of 17 of 

the respondents’ hospitals, the scrub nurse in 16 of 17.

Minimal Invasive Surgical operating rooms were present in 7 of 17hospitals. The 

harmonic scalpel was the preferred instrument by all 22 surgeons.  

the four experienced laparoscopic surgeons who have each performed at least 100 

laparoscopic colorectal resections before becoming an instructor. The operations are 

performed both in the LIMIS setting of the Medical Centre Leeuwarden as well as in 

trainees’ hospital to facilitate and foster implementation of laparoscopic colon surgery 

in the trainee’s hospital.  

After successfully completing the course, the trainee receives a certificate which is 

acknowledged by the Netherlands Health Care Inspectorate.

 

DATABASE 

All surgeons who participated in our course were asked to enter their results of their 

laparoscopic colon surgeries in a web-based database. The following data were 

collected: age, gender, Body Mass Index (BMI), date of operation, date of discharge,  ASA 

classification, use of immunosuppressive medication, diabetes, previous laparotomy, 

malignancy, diverticular disease, stoma formation, blood loss, operation time, 

perioperative complications (bleeding, stapler problems, damage to adjacent organs, 

other), conversion, postoperative complications (anastomotic leakage, cardiovascular, 

respiratory, other), radiological reintervention, relaparotomy, relaparoscopy, number 

of lymph nodes in case of a malignancy and mortality within 30 days of the index 

operation. Conversion was defined as an unplanned midline laparotomy or any incision 

made longer than needed for extraction of the specimen (Usually an incision up to 6cm 

is made for extraction of the specimen, for larger tumours a larger incision is made). 

 

For this study all patients were included who received an elective laparoscopic right-

sided or sigmoid colectomy. The data supplied and analysed are listed in table 1. 

Because laparoscopic right colectomy and sigmoid resection will be performed most 

often, we decided to analyse only the results of these two procedures.

QUESTIONNAIRE

A questionnaire was sent to all 26 trainees who were trained between 2003 and 2008. 

To maximize the response rate a second mailing was sent and all non-responders were 

called by two investigators (RB, JP). The Questionnaire is listed in supplement 1. A 

five point Likert-scale was used to assess each statement for starting a laparoscopic 

colonic resection program: 1 (not important) – 5 (very important). The statements 

were: Shorter hospital stay, Cosmesis, Complications, Do not want to stay behind, 

fewer adhesions, fewer hernia formation and ‘better view’. 
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Table 4 Percentage of patients operated laparoscopically before and after following the course 

Disease Before After

Malignancy 0 (0-10) 50 (10-100)

Diverticulosis 0 (0-10) 50 (10-100)

IBD 0 (0-20) 30 (0-100)

Type of Operation:

Ileocecal resection 0 (0-20) 50 (0-100)

Right colectomy 0 (0-20) 50 (0-100)

Transverse resection 0 (0) 0 (0-100)

Left colectomy 0 (0-20) 30 (0-100)

Sigmoid resection 0 (0-20) 70 (20-100)

Data presented as median and range

Table 5 Advantage of laparoscopy over open resection as mentioned by the responders (former 

trainees)

Advantage of laparoscopy over open resection
(n=22)
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Eight of the 26 trainees had entered their post-course results in our web-based data-

base before the questionnaire had been sent out. The results are listed in table 6.

The respondents were asked for their reasons to perform laparoscopic colectomy. 

The results are listed in Table 2.  The following reasons had a median Lickert-score 

of 3 or higher: Shorter hospital stay (median 3), less adhesions (median 4), less hernia 

formation (median 4) and ‘better view’ (median 4).

Table 2 reasons for starting a laparoscopic colonic resection programme

Reason Likert-scale

Mean Median

Shorter hospital stay 2.5 3

Cosmesis 2.0 2

Less complications 2.25 2

Do not want to stay behind 1.7 1

Less adhesions 4.2 4

Less hernia formation 4.1 4

Better view 4.3 4

Likert-scale: 1=not important, 5=very important

Of the responders 10 started their laparoscopic programme on patients with benign 

disease, 11 started simultaneously on both categories and only one surgeon started his 

programme on patients with only malignant disease.

The absolute contra-indications for a laparoscopic colorectal resection given by the 

respondents are listed in Table 3.

Table 3 Contra-indications for laparoscopic colonic resection as mentioned by the responders. 

Contraindication Number of responders %

Ileus 14/22 64%

T4 tumour 16/22 74%

Fistula 15/22 68%

BMI > 30 2/22 9%

Previous laparotomy 1/22 5%

Tumour >8cm 1/22 5%

As shown in table 4 the trainees performed little to no laparoscopic resections before 

entering the course. After attending the course 50% of all resections for malignancy 

or diverticulosis and 70% of all sigmoid resections were performed laparoscopically. 

Table 5 lists if the surgeon thinks that laparoscopy offers advantages over an open 

resection. The tables show that malignancy and sigmoid resection are the most 

frequently performed procedures.
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majority of the participants state that the presence of a T4 tumour (74%) or fistula 

(68%) was a contraindication for laparoscopy. This is probably due to the fact that large 

tumours and fistula are more complex procedures with higher conversion rates and 

longer operation times. 14 

During training each participant performed 24 supervised colon resections, a quarter 

of these were performed in the trainee’s own hospital. The latter is in our opinion very 

useful because the instructor can help overcoming technical and logistical problems at 

the trainee’s hospital in the starting-up phase. The instructor can also advise the novice 

team, as all members of the team including the surgeon, scrub nurse and anaesthetist, 

will have little experience with laparoscopic resections.

Post course practice patterns of the trainees and especially their results were also 

explored. For this study the data of all laparoscopic right sided colectomies and 

sigmoid colectomies were analysed. In the Netherlands the results of multiple types 

of operations (eg operations for colon cancer, breast cancer and inguinal hernia) have 

to be entered in national and/or insurance company databases. The high registration 

duty of surgeons is probably the reason that only eight surgeons entered their data in 

our database.

 

Eight trainees performed a total of 137 right sided and 189 sigmoidectomies. The 

operative data, intra- and postoperative complications and 30-day mortality are all 

totally comparable with the data of large prospective trails. 15,16 However, these data 

could be biased because only eight of 26 trainees entered their data in the database. 

Since 2009 the Netherlands Health Care Inspectorate obligates that all colorectal 

resections should be entered in the Dutch Surgical Colorectal Audit. The audit gives 

perfect insight in the performance of the trainees after completing the course. 

The introduction of laparoscopic colectomies into an individual surgeon’s 

armamentarium is associated with a steep and long learning curve. The learning curve 

goes on after completing any form of training, and is probably lifelong. Numerous 

methods for learning laparoscopic skills and procedures have evolved. These methods 

include virtual reality simulators, dry laboratory, training devices, animal models and 

courses, cadaver courses and perioperative video training. Most studies suggest a 

reduction in operative time, conversion rate, and intraoperative and postoperative 

complications with growing experience. 10,17 However, procedural skills are difficult 

to learn using a simulator setting and a proctored  setting will always be necessary. 

Furthermore, there is still a lot of concern on patient safety when the surgeon starts 

operating on his own and is still early in the learning curve. The latter is supported by 

Table 6 Operative results of trainees after attending the course

Right sided

N=137

Sigmoidectomy

N=189

Blood loss (ml)* 75 (0-1000) 100 (0-2400)

Operation time (min)* 150 (60-270) 163 (60-315)

Hospital stay (days)* 6 (2-59) 6 (3-125)

Conversion 34 (25%) 37 (19.6%)

Leakage 6 (4.4%) 13 (6.9%)

Perioperative complications 12 (8.8%) 12 (6.3%)

Postoperative complications 25 (18.2%)  33 (17.5%)

Relaparotomy 16 (11.7%) 12 (6.3%)

Mortality 5 (3.6%) 4 (2.1%)

Malignancy 93 (68%) 114 (60%)

Number of lymph nodes*

(malignancy only)

12 (3-38) 11 (3-28)

Diverting ileostomy 0 2 (1.1%)

End colostomy - 9 (4.8%)

* median; n=number of cases

DISCUSSION

This study evaluates a proctored training programme for laparoscopic colectomy, the 

post-course implementation of laparoscopic colon surgery and the results of these 

procedures. Since implementation of laparoscopy and laparoscopic colectomy in 

particular is still a matter of concern 12, this study is of importance to all general and 

colorectal surgeons. 

The majority of participants had not performed any laparoscopic colon resections before 

attending the course. Post-course laparoscopy was used for 50% (range 10-100%) of 

procedures performed for malignancy or diverticular disease. The technique was used 

less often for inflammatory bowel disease (30%). The sigmoid resection is believed to 

have the most advantages compared with the open resection as demonstrated by the 

large increase in laparoscopic resections (0% before the course, 70% post-course). 

This in contrast with laparoscopic transverse colon resection, which is infrequently 

performed. The reason for these differences could be the specific learning curves. 

A recent study by Jamali et al. 13 showed that laparoscopic sigmoid colectomy is a 

relatively simple procedure to perform and laparoscopic transverse resection is much 

more difficult.

The LIMIS course instructors feel that any colectomy could be started using laparoscopy, 

even if sometimes followed by a pre-emptive (mini) conversion. Interestingly, the 
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a report on minimal invasive surgery in the Netherlands released by the Netherlands 

Health Care Inspectorate. 12 They concluded that an adequate  qualitative and 

quantitative description of minimal invasive skills is not available in most hospitals in the 

Netherlands. Therefore, not only adequate postgraduate training but also post course 

monitoring is of the utmost importance. This point of view is confirmed in the USA by 

The Society of American Gastrointestinal and Endoscopic Surgeons (SAGES). 18 This 

group developed a guideline for educating trained surgeons in the use of laparoscopic 

colectomy for colorectal disease. Interestingly the basic module takes 16 hours and 

the advanced module only 8 hours. In this guideline course participants should agree 

to participate in a (web-based) registry, which collects not only case numbers, but also 

outcomes. We share this vision; indeed, we have seen that the postoperative results of 

our trainees are equal to the results of other studies. 15,16 

We conclude that a proctored training program consisting of 24 supervised laparoscopic 

colorectal cases is a safe and feasible way to learn and implement this type of surgery. 

For adequate monitoring, participating in a post-course registry should be obligatory. 

Furthermore, we strongly recommend teaching in the hospital of the instructor as 

well as teaching in the hospital of the trainee, making implementation of laparoscopic 

colon surgery more successful. 
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INTRODUCTION

Laparoscopic colorectal surgery has proved itself as being technically feasible as well 

as oncologically safe. 1,2 Its well known advantages are less blood loss and less pain, 

faster return to normal bowel function, shorter in-hospital stay and improved quality 

of life in the first 30 postoperative days. 3 

Subtotal colectomy, also referred to as total abdominal colectomy and restorative 

proctocolectomy are complex laparoscopic procedures. These procedures require 

mobilization of all segments of the large bowel and access to both flexures, 

combined with advanced techniques for specimen extraction and possible ileal pouch 

reconstruction. 4 Indications for subtotal colectomy include ulcerative colitis, Crohn’s 

disease, polyposis coli, hemorrhage, malignancy and colonic inertia. 5 Especially surgery 

for Inflammatory Bowel Disease constitutes a special challenge, since the intestine is 

often inflamed and thus more fragile. 

A drawback for the widespread use of complex laparoscopic surgery for inflammatory 

bowel disease is the steep learning curve and required level of expertise. As a result, 

prolonged operative times continue to offset the previously mentioned advantages 

of a laparoscopic approach. 4 Some surgeons justify extra operative time with the 

significantly improved cosmetic result 6, 7 and claim a shorter postoperative recovery.4, 

8-12 Not all authors, even from high volume centers, have been able to confirm the 

shortened postoperative recovery. 13 Also, short-term advantages for laparoscopic 

STC are imbalanced by the cost of prolonged operative time. Thus, it is not only the 

question whether complex laparoscopic surgery such as subtotal colectomy is feasible, 

but whether it is advisable. 14 We hypothesized that laparoscopic STC is feasible, but 

might not be the procedure of choice for every patient, since the laparoscopic short-

term advantages may be overestimated. 

MATERIALS AND METHODS

All consecutive patients who received either a laparoscopic or open, both elective 

and subacute STC from January 1997 through December 2012 in a large teaching 

hospital were prospectively entered into a web based database and analyzed. 

Proctocolectomies were excluded from this study. The teaching center provides a 

training program for laparoscopic colorectal surgery. Laparoscopic STC was mostly 

performed from 2002 to 2012. The choice for either open or laparoscopic surgery was 

based on the availability of surgeons and not on patient and disease characteristics. 

ABSTRACT

BACKGROUND  

Laparoscopic subtotal colectomy is a complex procedure. Short term benefits for 

segmental resections can possibly not be transferred to this complex procedure. This 

study aims to assess differences in short-term results for laparoscopic versus open 

subtotal colectomy during a 15 year single institute experience.

METHODS 

We reviewed consecutive patients undergoing laparoscopic or open elective or 

subacute subtotal colectomy from January 1997 through December 2012.

RESULTS 

Fifty-six laparoscopic and 50 open subtotal colectomies were performed. Operation 

time was significantly longer in the laparoscopic group, median 266 minutes (range 

121-420), compared to 153 minutes (range 90-408) in the open group (p<0,001). 

Median hospital stay showed no statistical difference, 14 days (range 1-129) in the 

laparoscopic and 13 days (range 1-85) in the open group. Post operative complications 

were not statistically different between both groups.

CONCLUSIONS 

Laparoscopic subtotal colectomy has similar short-term results compared to the open 

procedure, except for a longer operation time. The laparoscopic approach for subtotal 

colectomy is therefore only advisable in selected patients combined with extensive 

preoperative counselling.
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in 4 patients in the laparoscopic group. Neither operation indication nor type of 

anastomosis showed a statistically significant difference between the two groups.

Table 1 Patient characteristics

Laparoscopic

N=56

Open

N=50

p value

BMI 25 (SD 3.4) 26 (SD 6.1) 0.81*

Previous laparotomy 11 (20%) 20 (40%) 0.02**

Immunosuppressive medication 26 (46%) 18 (36%) 0.27**

Malnutrition 6 (11%) 8 (16%) 0.42**

Age (yrs) 59 (SD 21.2) 58 (SD 15.8) 0.54*

Gender (M) 34 (61%) 23 (47%) 0.13**

Diabetes 7 (13%) 4 (8%) 0.45**

ASA 1-2 vs. ASA 3-4 38 (68%) vs 18 (32%) 28 (56%) vs 22 (44%) 0.21**

Data presented as mean and standard deviation (SD) or counts with percentage in brackets; * Mann-Whitney U Test, ** Chi-square. 

BMI: Body Mass Index. ASA: American Society of Anaesthesiologists physical status classification system.

In the open group 37 of 50 operations (74%) were performed by surgeons, as compared 

to 40 of 56  (71%) in the laparoscopic group. The other procedures were performed 

for at least 50% of the procedure, by surgical residents or attending surgeon-trainees, 

supervised by a colorectal surgeon with extensive laparoscopic colorectal experience. 

There were no differences in outcome or operation time between operations performed 

by a surgeon as compared to an operation performed by a resident or trainee under 

supervision.

Operative data are shown in Table 2. Median operation time was significantly longer in 

the laparoscopic group with 266 minutes (range 121-420) compared to 153 minutes 

(range 90-408) in the open group (p<0,001). In the laparoscopic group there were 11 

conversions (20%). Reasons for conversion were adhesions (n=3), a T4 tumour (n=3), 

advanced disease in IBD (n=3), bleeding (n=1), and a dolichocolon (n=1). Median hospital 

stay was not significantly different, with 14 days (range 7-129) in the laparoscopic and 

13 days (range 6-30) in the open group. An ERAS (Enhanced Recovery After Surgery) 

program was introduced in 2006 initially for partial colectomies; therefore most of 

these procedures were not followed by ERAS. 

In the group of conversions there were more complications, more relaparotomies, 

and longer operation time, this was however not statistically significant. Postoperative 

complications showed no statistically significant differences (Table 3). Between the 

open and laparoscopic groups, we found no significant differences between the groups, 

Subacute surgery was defined as surgery planned within a week, excluding operations 

performed within 12 hours. Patients undergoing a laparoscopic STC were compared 

to controls undergoing an open procedure. Conversion from laparoscopic to open 

procedure was analysed using an intention to treat principle. All laparoscopic and open 

procedures were performed by dedicated colorectal surgeons, or residents supervised 

by dedicated colorectal surgeons. Patient characteristics, operative and postoperative 

data were collected.  Hospital stay was defined as days in hospital after the operation 

date. Complications and mortality were followed until 30 days postoperatively. In case 

of hospital stay for longer than 30 days, all in-hospital complications were reported. 

SURGICAL TECHNIQUE 

The operative technique has been described before. 15, 16 The medial or lateral approach 

of the first dissection of the mesocolon was depending on the presence of malignancy 

as operative indication.  The decision for an ileorectal anastomosis or end-ileostomy 

was based on clinical characteristics combined with planned surgery in the future, such 

as restorative proctocolectomy. Location of the specimen extraction, as well as trocart 

position was dependent on the intra-operative findings. Conversion was defined as the 

need for a larger incision than strictly necessary for the specimen extraction.

STATISTICAL ANALYSIS

All data were entered into a database and analysed with SPSS statistical software (version 

20.0 for windows; SPSS, Chicago, IL, USA). Statistical analysis was performed using 

the Student’s t-test, chi square test or Mann-Whitney U test to determine significant 

differences between groups. A p-value of ≤0.05 was considered statistically significant. 

RESULTS

From January 1997 to December 2012, 1978 laparoscopic colorectal procedures were 

performed in the teaching center of which 56 patients underwent a laparoscopic 

subtotal colectomy. Fifty patients received an open subtotal colectomy. In this period 

36 laparoscopic proctocolectomies were performed, these were however excluded 

from analysis. Baseline patient characteristics are comparable in both groups (Table 

1). The only significant difference in characteristics was the presence of a previous 

laparotomy in  20% in laparoscopic versus 40% in open surgery patients. Indications 

for surgery in the laparoscopic and open group were IBD in 21 (38%) versus 17 (34%), 

malignancy in 21 (38%) versus 17 (34%) respectively. An end-ileostomy was performed 

in 36% in the laparoscopic and 56% in the open group, an ileorectal anastomosis in 

64% versus 44%. An ileorectal anastomosis was combined with a deviating ileostomy 
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same hospital 18, both in unselected populations and comparable to other centres, 

reflects the complexity of this procedure. We did not find any differences in short-term 

results such as hospital stay, while the longer operation time found in this study, is 

confirmed by others. 11, 13, 16, 19-22 Postoperative complications did not show a significant 

difference between the open and the laparoscopic group, although investigated in 

relatively small numbers.

The small numbers investigated, is a weakness in this study, partially due to exclusion 

of proctocolectomies. Inclusion of proctocolectomies would have made the study 

groups more heterogeneous. Hospital stay is quite long in both groups, without a 

difference between the groups. In our opinion this underlines the vulnerable category 

of patients undergoing subtotal colectomy in elective and especially subacute setting.

The study period includes the learning phase of the laparoscopic surgeons for subtotal 

colectomies in particular. For investigating a possible effect of this specific curve 

during the study period the numbers are small. In comparing 2 8-year periods, we 

found no significant difference in operation time and postoperative complications. 

The laparoscopic surgeons however, have extensive experience with laparoscopic 

segmental colorectal resections, as in the study period almost 2000 laparoscopic 

colorectal procedures were performed with good results. 15, 18 Apparently a laparoscopic 

subtotal colectomy is a more complex operation that requires additional experience 

compared to segmental resections. Furthermore, the patients that need a (subacute) 

subtotal colectomy represent a vulnerable group, prone to a complicated postoperative 

course. The lack of advantage of the laparoscopic approach in a subacute setting was 

confirmed by others. 23

The decision for either open or laparoscopic surgery was made on availability of 

surgeons, who are ‘randomly’ scheduled. It is often stated that laparoscopic surgery 

offers advantages in Inflammatory Bowel Disease. However, segmental and (sub) total 

resections are often combined in these analyses, making interpretation of these results 

for subtotal colectomies potentially hazardous. 10, 12, 24 For this reason we only analysed 

subtotal colectomies, at the price of lower numbers to study.

A Cochrane review shows that for long-term results such as adhesions and incidence of 

incisional hernia further studies are required. 25 Others describe long-term advantages 

such as decreased incidence of adhesive small bowel obstruction, decreased incidence 

of incisional hernia and improved cosmesis. 7, 8, 25, 27 These long-term results were not 

the aim of this study. Given the described high incidence of small bowel obstruction 

after open STC of up to 24% 28, we can speculate that for this specific long-term 

complication, an advantage can be expected, especially in young patients with IBD, 

although the postoperative complication rates were relatively high.  In the laparoscopic 

group 10 patients underwent a relaparotomy. Indications were anastomotic leakage 

(n=6), small bowel ischemia (n=1), intraabdominal abscess drainage (n=2) and 

a deviating ileostomy for incontinence  (n=1). In the open group 9 relaparotomies 

were performed. Indications were anastomotic leakage (n=2), intraabdominal abscess 

drainage (n=4) and cholecystectomy because of an acalculous cholecystitis (n=1). 

Two negative relaparotomies were performed in the open group. Other complications 

included ileus, wound infection and urinary tract infection. 

Table 2 Operative data

Laparoscopic

N=56

Open

n=50

p value

Operation time 266 (121-420) 153 (90-408) <0.001

Blood loss 300 (0-1500) 300 (0-1600) 0.61*

Conversion rate 11 (20%) NA

Hospital stay 14 (1-129) 13 (1-85) 0.91

Data presented as median and range or as percentage. Data analysed using Mann-Whitney U. NA: not applicable.

Table 3 Postoperative complications

Laparoscopic n=56 Open n=50 P value

Patients with postoperative complications 25 (45%) 14 (28%) 0.07

Anastomotic leakage 6/36 (17%) 2/22 (9%) 0.59

Cardiovascular 1 (2%) 1 (2%) 0.96

Respiratory 3 (5%) 1 (2%) 0.36

Other 15 (27%) 10 (20%) 0.41

Surgical reintervention 10 (18%) 9 (20%) 0.99

Unforeseen ICU admittance 8 (14%) 11 (22%) 0.30

Mortality 3 (5%) 5 (10%) 0.37

Data presented as counts with percentage in brackets; Data analysed using Chi-square test.

DISCUSSION

The aim of this study was to assess whether the short-term advantages of laparoscopic 

colorectal surgery in general 3 can also be transferred to an extended and complex 

operation such as a subtotal colectomy since not all studies report short-term 

advantages. 13,16,17 The relatively high conversion rate of 20% compared to for example 

the conversion rate for  laparoscopic rectosigmoid resections (9,9%) performed in the 
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INTRODUCTION

Laparoscopic colorectal surgery has grown in popularity since it was first described in 

1991. 1 Since then, several randomized trials have indicated that laparoscopic surgery 

can be applied safely for both malignant and benign diseases. Generally accepted 

advantages of laparoscopy include reduced blood loss, fewer adhesions, less pain, 

decreased risk of long-term incisional hernia formation, shorter hospital stay, better 

cosmetics and faster return to normal activities. 2-5 Specific advantages of laparoscopic 

colorectal surgery as compared with conventional colorectal surgery include shorter 

duration of postoperative paralytic ileus, better pulmonary function and improved 

quality of life. 6-9 

However, some authors have stated that these results could not be applied to right 

sided colectomy. 10,11 Conversely, some recent studies have shown that mortality and 

morbidity were significantly lower after laparoscopic right sided colectomy compared 

to open surgery. 12,13

The purpose of this study was to address this controversy and provide a recommendation 

for daily practice in colon surgery. Therefore patient outcomes for morbidity and 

mortality in both elective laparoscopic and open right colectomy for colon cancer 

were compared using a national database in the Netherlands.

METHODS

DATABASE

For this study data was derived from the Dutch Surgical Colorectal Audit (DSCA), 

a national, web-based and interactive database in the Netherlands. 14 All Dutch 

Hospitals performing colectomies, participate in this database. The database includes 

information on patient and tumour characteristics, diagnostics, procedures and short-

term outcomes of patients undergoing a resection for primary colorectal carcinoma. 

The dataset is based on evidence-based guidelines and annually verified with the 

Netherlands Cancer Registry (NCR) data. From January 2009 until December 2013, 

48.757 patients were included in de DSCA database. 15

PATIENT SELECTION

For the present analysis, patients who underwent elective right colectomy for cancer 

were selected (N=15018). After exclusion of patients with missing data on 30-

day postoperative mortality (N=304, 2.0%) and patients whom underwent an acute 

ABSTRACT

BACKGROUND

There is still debate if laparoscopic right colectomy is superior to open surgery. The 

purpose of this study was to address this issue using data from a national database.

METHODS 

Patients who underwent elective open or laparoscopic right colectomy for colorectal 

cancer in the period 2009-2013 where identified in the Dutch Surgical Colorectal Audit 

(DSCA). Complications within 30 days after surgery and thirty day mortality rates were 

calculated and compared between open and laparoscopic resection.

RESULTS 

In total 12.006 patients underwent elective open or laparoscopic surgery for right- 

sided colorectal cancer.  Of these 6683 (55.7%) underwent open resection and 5323 

(44.3%) underwent laparoscopic resection.  Complications occurred within 30 days 

after surgery in the laparoscopic group in 26.1% of patients and in 32.1% of patients 

in the open group (p<0.001).  Thirty day mortality was also significantly lower in the 

laparoscopic group (2,2% vs 3.6% p<0.001)

CONCLUSION

In this non-randomized, descriptive study in the Netherlands, open right colectomy 

seems to have a higher risk for complications and mortality as compared to laparoscopic 

right colectomy, even after correction for confounding factors. 
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I/II vs III/IV) resection R0-R2 (categorical), BMI (continuous), previous abdominal 

surgery (dichotomous), tumour location (dichotomous), preoperative co morbidity 

(dichotomous), and N classification. These potential confounders were selected based 

on previous literature and/or based on their significant contribution to the univariate 

model when they were entered one by one (an effect over > 10% on the regression 

coefficient of type of surgery was used as cut-off value). In addition, since effect 

modification by T classification was anticipated, the regression models were stratified 

according to T classification (T1-3 versus T4). The odds ratio (OR) with 95% confidence 

interval (95%CI) from these multivariable regression models was presented as outcome 

of our study. All analyses were performed in IBM SPSS version 22.0. A p-value of  <0.01 

was considered statistically significant. 

RESULTS

DEMOGRAPHIC, TUMOUR AND PROCEDURE CHARACTERISTICS.

In this study we analyzed 12.006 patients. 6683 (55.7%) patients underwent open 

right-sided colon resection and 5323 (44.3%) laparoscopic right sided colon resection. 

Demographic and clinical characteristics are shown in Table 1.  When comparing both 

patient groups, there were significantly more females in the laparoscopic resection 

group as was a small, but statistically significant, higher mean age and BMI. In addition, 

preoperative malignancies, previous abdominal surgery, high ASA score (>= III), blood 

transfusion during hospital stay and R1-R2 resections were significantly more frequent 

in patients who underwent open resection. The number of lymph nodes removed 

was the same in both groups. Pathological data showed significantly more positive 

lymph nodes, more T4 and more N2 classifications in open resection as compared to 

laparoscopic resection.  

Table 1 Baseline patient characteristics and tumour characteristics

Open Laparoscopic P-value

N (%) 6683 (55.7) 5323 (44.3)

PATIENT CHARACTERISTICS

Age (mean, SD)

Age≥ 65 years (%)

72.9 (10.5)

79.6

71.6 (10.5)

77.7

<0.001

<0.001

Gender (% male) 45.2 48.0 0.002

BMI (gem, SD)*

BMI ≥ 30 (%)

25.9 (4.4)

15.9

26.3 (4.3)

16.6

<0.001

0.34

ASA score (% III, IV, V) 27.2 24.1 <0.001

resection (N=2708, 18.0%) 12.006 patients were included for the present analysis. 

INCLUDED VARIABLES

As primary outcome, 30-day mortality was used (dichotomous variable). For all included 

patients, vital status was known. Date of resection and date of death (if applicable) 

were used to compose the variable vital status 30 days after surgery. As secondary 

outcome, 30-day postoperative complications were analyzed.  The occurrence of 30-

day complications was registered for 11.925 of the 12.006  (99.3%) included patients. 

Complications were scored as surgical, pulmonary, cardiac, thrombo-embolic, 

infectious, neurologic or other. 

In addition, of all included patients, data on demographics, tumour characteristics and 

procedure characteristics were included:

1. Demographics: age, gender, body mass index (BMI), preoperative morbidity 

(cardiac, vascular, diabetes, pulmonary, neurologic, Gastro-Intestinal, urogenital, 

thrombotic, muscular, endocrine, infectious, malignancies, previous abdominal 

surgery), preoperative condition as measured using the ASA score

2. Tumour characteristics: histological type , histopathological results according to 

the TNM classification. 

3. Procedure characteristics: type of resection, conversion (early/late), and inter 

operative complications. 

STATISTICAL ANALYSIS

Patients were categorized into two groups according to reported surgical procedure:  

open or laparoscopic resection. Next, demographic, tumour and procedure 

characteristics were compared between these two groups using independent Student 

T-tests or Mann Whitney test for respectively normally and skewed distributed 

continuous variables and Chi-square tests for categorical variables. 

To study the association between type of resection and 30-day postoperative mortality 

and complications, two logistic regression models were used with 30-day mortality 

(dichotomous) or 30-day complications (dichotomous) as dependent variable and 

type of resection (open or laparoscopic) as independent variable. The results of the 

logistic regression were presented as odds ratio (OR) with 95% confidence interval 

(95%CI). To study the influence of other factors on the association between type of 

resection and postoperative mortality complications, two multivariate regressions were 

performed in which potential confounding factors were included as co variables. These 

variables were:  age (continuous), gender (dichotomous), ASA score (dichotomous, 
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reintervention were more prevalent in patients who underwent an open procedure. 

Table 3 presents the results of the logistic regression analyses of type of resection 

in relation to 30-day postoperative complications. After adjustment for potential 

confounders, patients who underwent open surgery had a statistically significant 

1,34 (95%CI 1,24-1,45) higher odds of complications within 30 days after surgery as 

compared to patients in the laparoscopic surgery group.  The odds were somewhat 

higher for patients with T4 tumours as compared to patients with T1-3 tumours 

(1.50(1.16-1.93) versus 1.32 (1.20-1.45), but the confidence intervals mainly overlap. 

Table 2 Complications within 30 days after surgery

N (% of total population) Open Laparoscopic P-value

Complication < 30 days 2135 (32.1%) 1380 (26.1%) <0.001

Re-intervention for surgical complication 815 (12.3) 524 (9.9) <0.001

Anastomotic leakage 312 (4.7) 214 (4.1) 0.09

Pulmonary 319 (4.8) 252 (4.8) 0.67

Cardiac 213 (3.2) 132 (2.5) 0.022

Thromboembolic 39 (0.6) 25 (0.5) 0.40

Infectious 194 (2.9) 116 (2.2) 0.01

Neurologic 68 (1.0) 65 (1.2) 0.28

Other 320 (4.8) 203 (3.8) 0.01

>= 2 complications 356 (5.3) 236 (4.4) 0.025

Blood transfusion 1247 (20.3) 774 (15.2) <0.001

Readmission within 30 days 204 (8.7) 181 (6.6) <0.001

Table 3. Risk of complications within 30 days after surgery

Laparoscopic Open P

Complications < 30 days of surgery 1380 (26.1%) 2135 (32.1%) <0.001

LOGISTIC REGRESSION MODELS

MODEL OR (95% CI)

Not adjusted

Total population

T1-3

T4

1

1,34 (1,24-1,45)

1,30 (1,20-1,42)

1,48 (1,18-1,85)

<0.001

<0.001

0.001

Adjusted for ASA score, age, gender, R1-R2 

resection, BMI, previous abdominal surgery, 

co-morbidity, N classification

Total population

T1-3

T4

1

1,34 (1,23-1,47)

1,32 (1,20-1,45)

1,50 (1,16-1,93)

<0.001

<0.001

0.002

Table 1 continued

Open Laparoscopic P-value

N (%) 6683 (55.7) 5323 (44.3)

TUMOUR AND PROCEDURE CHARACTERISTICS

Histological type (%)

Adenocarcinoma

Mucinous tumours

Signet ring cell 

Other

89.5

7.3

1.3

2.0

90.9

6.1

0.9

2.1

0.03

R0-R2 resection (%)

R0

R1

R2

96.8

2.0

1.2

98.6

1.0

0.4

<0.001

Number of lymph nodes (mean, SD) 18.02 (9,9) 18.08 (8.4) 0.71

Number of positive lymph nodes  (mean, SD) 1.74 (3.6) 1.39 (3.15) <0,001

T classification (%)

T1

T2

T3

T4

Tx

To

4.4

14.9

62.3

17.2

1.0

0.2

6.4

18.7

63.2

10.3

0.8

0.2

<0.001

N classification (%)

0

1

2

Nx 

59.8

23.6

16.1

0.4

64.2

22.1

13.4

0.4

<0.001

Pre-operative complications tumour (%)

- None

- Faecal peritonitis

- Abscess

- Ileus

- Anaemia

- Other

74.6

0.2

0.9

2.5

16.4

5.5

71.1

0.1

0.3

1.4

22.4

4.8

<0.001

Conversion (%)

No

Early 

Late

na

na

na

87.9

6.3

5.8

Intra-operative complications

None

Yes (bleeding, injury other abdominal organ, perforation 

bowel)

98.4

2.0

98.0

1.6 0.56

* >10% missing cases

POSTOPERATIVE COMPLICATIONS

Within 30 days after surgery, significantly more patients who underwent an open 

resection showed postoperative complications as compared to patients in the 

laparoscopic surgery group (Table 2). Especially, surgical complications leading to a 
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left and right-sided resections. Most surgeons appreciate the advantages of the 

laparoscopic approach for left colectomies, but this seems debatable for the right 

side.10,11

This non-randomized observational study was designed to address this issue. This study 

describes daily practice in the Netherlands. The laparoscopic approach is performed in 

44% of all elective right colectomies in the Netherlands. The reason that a decade after 

large PRCT’s looking at laparoscopic versus open surgery, the uptake of laparoscopic 

right colectomy is still less than 50% is not clear from the database. We think this 

might has to do with the surgical culture in different groups. Due to privacy rules, 

investigators have only access to an anonymous version of the DSCA. Therefore, we 

were not able to see if there are differences in uptake and results between different 

hospitals, which would have been of added value to our paper.

Some surgeons argue that an open right colectomy can be performed through a small 

transverse incision, the same size as necessary for specimen extraction and making 

the anastomosis in laparoscopic surgery. Perhaps nowadays when more intra-corporal 

anastomosis are being made there is a higher uptake of laparoscopic surgery. On the 

other hand, quit recently, in 2012, an article was published by a Dutch group concluding 

that laparoscopic and transverse right colectomy were equivalent. 11 

The group of patients selected for laparoscopic surgery seems to have a slightly more 

favorable set of characteristics. This could lead to potential selection bias, may be 

more difficult cases were operated open. However, the differences between the two 

groups are very small and only significant due to the large number of patients but 

probably clinically less relevant. When looking at the short-term oncological outcomes 

the number of lymph nodes removed is the same in both groups but there are more R1 

and R2 resections in the open group. This could also be due to selection bias or due 

the quality of the surgery.  

An interesting finding of this study is the difference in 30-day postoperative 

complications and -mortality. Patients who underwent open right colectomy have a 

1,34 and 1.42 higher odds ratio of complications and mortality respectively. In addition, 

the risk of mortality is highest in patients with a T4 tumor. 

The higher mortality rate in the open group compared to the laparoscopic group is 

in agreement with results from other studies.12,16,17 A systematic review and meta-

analysis by Arezzo et al12 representing 3049 patients observed a mortality of 1.2% in the 

laparoscopic group compared to 3.4% in the open group. 

POSTOPERATIVE MORTALITY

In total 353 (2.9%) patients died within 30 days after resection, 115 of the 5323 patients 

who underwent laparoscopic resection died (2.2%) and 238 of the 6683 patients 

who underwent open resection died (3.6%). Table 4 shows the results of the logistic 

regression analyses of type of resection in relation to mortality. After adjustment for 

potential confounders, patients who underwent open surgery had a 1,42 (95%CI 1,10-

1,83) higher odds of mortality within 30 days after surgery as compared to patients 

who underwent laparoscopic surgery.  In addition, the odds was higher in patients with 

T4 tumours (3,03 (1,33-6,93)) as compared to patients with T1-3 tumours (1,30 (0,99-

1,71)). 

Table 4. Risk of death within 30 days after surgery

Laparoscopic Open P

Mortality < 30 days of admission 115 (2.2%) 238 (3.6%) <0.001

LOGISTIC REGRESSION MODELS

MODEL OR (95% CI)

Not adjusted

Total population

T1-3

T4

1

1,67 (1,34-2,10)

1,57 (1,23-2,01)

2,88 (1,41-5,88)

<0.001

<0.001

0.004

Adjusted for ASA score, age, gender, R1-

R2 resection, BMI, previous abdominal 

surgery, co-morbidity, N classification

Total population

T1-3

T4

1

1,42 (1,10-1,83)

1,30 (0,99-1,71)

3,03 (1,33-6,93)

0.007

0.06

0.009

DISCUSSION

In the present study, we investigated the risk of open and laparoscopic right colectomy 

on 30-day postoperative complications and mortality. After adjustment for potential 

confounders, patients who underwent a right open colectomy had a significantly 1.34 

and 1.42 higher odds of complications and mortality respectively. In addition, the odds 

for mortality in patients presented with a T4 tumour is higher as compared to patients 

with a T1-3 tumour, 3.03 and 1.30 respectively. 

The advantage of a minimally invasive approach for colon surgery has been demonstrated 

by several multicentre studies.2-5 However, most studies do not differentiate between 
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The Danish population based-study is the only population-based study that analyzed 

the data for colon and rectal cancer separately.16 This group reported a drop in mortality 

in all colon resections from 7.8% in 2001-2002 to 2.8% in 2011. They concluded that the 

implementation of laparoscopic surgery might be the main factor for this observation. 

A drawback to this conclusion might be a selection of patients as a reason for this 

finding. Patients excluded from laparoscopic surgery might have had a higher risk 

profile and therefore a worse outcome.  As shown in our data more patients with 

T4 tumours were selected for open surgery. The latter is put in different perspective 

by a previous study of McCloskey et al.18 They reported that the positive effect of 

laparoscopy might be stronger in more high risk patients than in lower risk patients. 

In our study, patients selected for open surgery had significantly higher BMI, more 

previous abdominal surgery, a higher ASA classification. However, after correction for 

these confounding factors patients who underwent an open procedure still had a 1.34 

higher odds ratio for complications and a 1.42 higher odds for mortality. 

The DSCA only provides short-term outcome. Therefore, we cannot provide effects on 

oncologic outcome. The fact that we cannot provide long-term outcome is a limitation 

of our study and means that our results should be interpreted with care. 

Furthermore, due to the retrospective nature of this study there still might be 

some selection bias even if the two groups seem comparable after adjustment for 

confounding factors. For instance, the database does not describe what kind of T4 

tumour the surgeon was dealing with. Was it a cecal T4 tumour with only a little serosal 

involvement or a large tumour invading the duodenum? The same argument could be 

made about factors such as ASA or comorbidity, which are subjective and prone to 

inconsistency. 

In this non-randomized, observational study in the Netherlands, open right colectomy 

leads to a higher complication rate and higher 30- day mortality as compared to 

laparoscopic right colectomy. This could be because more difficult cases were 

operated open but even after correction for confounding factors there were more 

complications and 30-day mortality in the open group.
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Chapter 5 focuses on the effect of proctoring on implementation of laparoscopic 

colon surgery and the post course surgical outcome of procedures performed by 

proctored surgeons. For this study we interviewed all 26 surgeons who were trained 

by our institute. All surgeons had performed 24 elective laparoscopic resections under 

direct supervision during their training. All surgeons who participated in our course 

were asked to enter their post-course results in a web-based database. We used this 

database to analyse the effect of the training and the outcome of surgical performance.  

The response rate of the questionnaire was 85 % (22 of 26). All 22 surgeons who 

responded implemented laparoscopic colon surgery into daily practice. After the 

course, 70% of all sigmoid resections were performed laparoscopically in contrast with 

0% of all transverse colon resections. We analysed the post course operative results of 

patients who received an elective laparoscopic right or sigmoid colectomy. The results 

were similar to the results of other studies. We concluded that a proctored training 

programme, consisting of 24 supervised cases results in safe surgery and is feasible. 

For adequate implementation and monitoring of laparoscopic surgery in daily practice, 

participating in a post-course registry should be obligatory.

The aim of chapter 6 was to assess whether the short-term advantages of laparoscopic 

segmental colon surgery could also be transferred to a more extensive and complex 

operation such as a subtotal colectomy. Not all earlier studies report short-term 

advantages. We analysed the results of 59 laparoscopic and 50 open subtotal 

colectomies. The operation time was significantly longer in the laparoscopic group, 

but we did not find any differences in short-term results (blood loss, hospital stay, 

postoperative complications, mortality). We concluded that laparoscopic subtotal 

colectomies have the same short-term results as compared to open surgery, combined 

with a significantly longer operation time. We were not able to replicate findings of 

short-term advantages that have been described by others except for the smaller 

incision and therefore cosmetics. We therefore state that the laparoscopic approach 

for a subtotal colectomy is only advisable in selected cases. 

Chapter 7 focused on the outcome of elective laparoscopic and the open approach for 

right-sided colon cancer in the Netherlands. From 2009-2013, 12,006 patients underwent 

elective surgery for right-sided cancer. Of these, 6,683 (55.7%) underwent open resection 

and 5,323 (44.3%) underwent laparoscopic resection. Complications occurred in the 

laparoscopic group in 26.1% of patients and in 32.1% in the open group. Post-operative 

mortality was higher in the open group (3.2% vs. 2.9%). After adjustment for potential 

confounders, patients who underwent a right open colectomy had a significantly (1.34 

and 1.42) higher odds of complications and mortality, respectively.  Therefore, we advise 

the laparoscopic approach for right sided colon cancer when feasible.

SUMMARY

After a general introduction in chapter 1, in chapter 2 a study is presented where 

consensus was determined on the key steps of laparoscopic right colectomy and 

laparoscopic sigmoid colectomy among experts. These key steps could provide 

surgeons and residents with a guide before and during surgery and help them to focus 

on a specific part of the procedure.

Using the Delphi method, consensus was reached. For right colectomy, 25 key steps, 

and for the sigmoid colectomy 24 key steps were established.

In chapter 3 a study is presented in which laparoscopic sigmoid resection for diverticular 

disease and laparoscopic sigmoid resection for cancer were compared. The reason for 

this study was that some experts have asserted that, due to the inflammatory process, 

a resection for diverticular disease could be more demanding compared with the same 

resection for cancer. 

The hypothesis of this study was that operating on benign inflammatory disease of 

the sigmoid colon is equally safe as operating on the sigmoid for colonic cancer. This 

improves exposure for the trainee and speeds up the learning curve without jeopardising 

patients. We compared the results of 256 consecutive patients who underwent a 

laparoscopic sigmoid resection for cancer or diverticular disease in a period of 5 years. 

All operations were performed by a resident or trainee surgeon who had performed 

less than 15 laparoscopic colon operations under supervision. All operations were 

directly supervised by a staff surgeon with an experience of at least 100 laparoscopic 

colon procedures. We found no differences in operation time, blood loss, conversion 

rate and total complications. Therefore, we concluded that there is no need to avoid 

laparoscopic sigmoid resection for diverticular disease early in the learning curve.

In chapter 4 we analysed the early learning effect of residents for laparoscopic 

sigmoid resection. A cumulative sum control chart (CUSUM) was used to analyse the 

results of the laparoscopic sigmoid resection. Only procedures carried out by a senior 

resident who completed the resection under supervision of an experienced surgeon 

were included. Thirteen residents performed 169 laparoscopic sigmoid resections in 

the period evaluated. A significant majority of the residents was able to consistently 

perform a procedure without failure after 11 cases and determined to be safe and 

competent. It was determined that one resident did not attain competence and the 

CUSUM score supported these findings.
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of the responders. This is consistent with a study by Jamali et al.9 which showed that 

laparoscopic sigmoid colectomy is a relativity simple procedure and laparoscopic 

transverse resection is much more difficult. 

LIMIS asked their trainees to enter the results of their laparoscopic colon procedures 

in a web-based database. Only 8 of the 26 surgeons had entered their results in the 

database. Although the results of these 8 surgeons were promising, we were lacking 

the results of 18 surgeons. Fortunately, nowadays it is mandatory to enter the results 

of all colorectal resections for cancer in a national database (DCRA). The data in this 

database should also be passed to the ‘transparency portal’ and are randomly checked 

by an external independent party. If a hospital is underperforming, help is offered. 

Most research is focussing on surgical outcome. The surgeon seems to be an 

independent factor in surgical outcome.11 In laparoscopic colon surgery, proctoring 

appears to be beneficial.

ELECTIVE LAPAROSCOPIC SIGMOID RESECTION FOR DIVERTICULAR DISEASE IS 

SUITABLE AS A TRAINING OPERATION.

Implementation of the technique of laparoscopic colon resection requires special 

training. The learning curve for laparoscopic colorectal resections is long with a 

reported range from 15 to 70 procedures.1,2 It is therefore important to be exposed to 

as many procedures as possible during the training or implementation phase. Some 

concern has been voiced in several articles that the inflammatory process of diverticular 

disease could make a laparoscopic resection more difficult compared to a resection 

for colorectal cancer.1,3-5 However, this concern has not been supported by any data. 

The implementation phase might be unnecessary prolonged when laparoscopic 

resections for diverticular disease are not included in the learning phase. Stefanidis 

et al.6 investigated whether novices improved their ability to develop multitasking by 

accumulating experience on a simulated laparoscopic task. They found that those 

participants who had performed more repetitions during training had significantly 

better scores compared to those with fewer repetitions. Therefore, it seems reasonable 

to conclude that a larger number of laparoscopic sigmoid resections performed in 

a specific period of time will lead to improved outcome in terms of surgical skills. A 

recently published thesis by Fernandes supports this conclusion.7

The hypothesis that laparoscopic sigmoid resection for diverticular disease should be 

included in the implementation phase of laparoscopic colonic surgery was tested by 

comparing the results of our laparoscopic sigmoid resections for diverticular disease 

with the same procedure for a malignancy with regard to longer operation time, more 

GENERAL CONCLUSIONS

Laparoscopic colon surgery is still growing in popularity, due to its advantages 

compared to open surgery. Even in 2017, the percentage of colon procedures 

performed by laparoscopy increased in the Netherlands. Nevertheless, laparoscopic 

colon surgery is a complex procedure with specific (serious) complications. As with 

any new technique, safe implementation is crucial in perspective of patient safety. This 

thesis focuses on the teaching, learning and implementation of laparoscopic colon 

surgery in particular. This thesis tries to give guidance for surgeons starting a practice 

and for more experienced surgeons in how to teach their residents.

A RESIDENT HAS A LEARNING CURVE OF AROUND 11 CASES UNDER STRICT 

SUPERVISION TO BECOME SAFE IN LAPAROSCOPIC SIGMOIDECTOMY.

This number is much less than the steep learning curve mentioned by Tekkis et 

al.1 However, this steep learning curve applies to surgeons with little experience in 

laparoscopy. Nowadays residents who are starting laparoscopic colon surgery have 

much more experience in laparoscopy and are usually competent in performing 

laparoscopic appendectomy, laparoscopic cholecystectomy and laparoscopic 

inguinal hernia repair. This might explain why the learning curve is less steep for 

residents. Another interesting conclusion is that not every resident will be able to 

master laparoscopic colon procedures, which probably also applies to other complex 

laparoscopic procedures. Future research could focus on which skills or competencies 

these residents are lacking.

A PROCTORED TRAINING PROGRAMME, CONSISTING OF 24 SUPERVISED CASES, 

IS SAFE AND FEASIBLE. FOR ADEQUATE MONITORING, PARTICIPATING IN A POST-

COURSE REGISTRY SHOULD BE OBLIGATORY.

In the beginning of this century, laparoscopic colon surgery was a new surgical 

technique with which most surgeons were not familiar. Therefore, the Leeuwarden 

Institute for Minimally Invasive Surgery (LIMIS) offered a proctored laparoscopic 

training programme for registered surgeons to educate them in laparoscopic colorectal 

surgery. The course consisted of 24 proctored elective laparoscopic resections. The 

surgeons were trained in several aspects of laparoscopic colon surgery for benign and 

malignant disease. 

We surveyed all 26 surgeons who were trained by LIMIS. Twenty-two responded (85%). 

All of these 22 responders had successfully implemented laparoscopic surgery in 

their hospital. The laparoscopic sigmoid resection was the most frequent performed 

resection. The transverse colon resection was not performed laparoscopically by any 

106 107

8 8

SUMMARY, CONCLUSIONS AND FUTURE PERSPECTIVESCHAPTER 8



we were not able to transfer these results to a complex operation such as a subtotal 

colectomy. In our study subtotal colectomy had short-term results similar to the open 

procedure. We did find a significantly longer operation time in the laparoscopic group.  

Longer operation time is sometimes mentioned as a risk factor for complications. On 

the other hand, nearly all prospective randomized studies comparing a laparoscopic 

approach with the open approach reported longer operation times in the laparoscopic 

group, but surprisingly without an increase of intra- and/or postoperative complications 

and with similar morbidity and mortality rates. Probably, the negative effect of the 

prolonged operating time in laparoscopic surgery is cancelled out by advantages such as 

decreased in-hospital stay, wound infection, postoperative ileus and postoperative pain. 

FUTURE PERSPECTIVES

The laparoscopic world has largely evolved in the last 10 years. Nowadays, surgeons 

finishing their residency are mostly properly trained in laparoscopy, following the 

principal of an adequate proctoring program as outlined in this thesis. Often, they 

even feel more comfortable with some laparoscopic procedures as compared with the 

open equivalent. Despite the fact that the resident programmes seem to be sufficient 

in training some fields of laparoscopic surgery, there are still some concerns.

Surgeons who want to learn very complex and less frequent performed laparoscopic or 

minimally invasive procedures still need a separate proctoring program. The principles 

of the LIMIS colon program apply here. 

In chapter 4 we addressed that not every resident seems to have the  skills to learn 

complex laparoscopic surgery. This might still be a problem.  While teaching complex 

laparoscopic procedures to residents, it is experienced that not everyone can learn 

complex laparoscopy just as easily. This observation is usually made rather late in their 

residency, often after the resident has chosen which surgical field he or she wants 

to specialize in. The observation of lacking some laparoscopic skills is often also 

recognised by the resident and leads to frustration and less joy in work at work. 

Future research could focus on an aptitude test for laparoscopic surgery. Residents 

could take a test before choosing which surgical speciality one chooses. 

On a regular basis, new techniques demanding new surgical skills are being introduced. 

For example, Robotics and the Trans anal TME have found their way to the operating 

theatre. Nowadays surgeons can learn these new techniques by standardized proctored 

conversions, more blood loss and more postoperative complications for diverticular 

disease. The latter would support the concerns proposed that the elective laparoscopic 

resection of diverticular disease is more difficult than for a malignancy. Since all 

operations were performed by residents or surgeons at the beginning of their training, 

any difference in the two procedures should be demonstrated. However, in our study 

the data did not show any difference in operation time, blood loss, complications or 

conversion rates, in agreement with results from other studies.8,9 Since there are no 

differences in outcome related to the disease or technique, this study confirms the 

hypothesis that diverticular disease can be performed as safely as laparoscopic sigmoid 

resection for a malignancy.

AN ELECTIVE RESECTION FOR RIGHT-SIDED COLON CANCER IS PREFERABLY 

DONE LAPAROSCOPICALLY, AND A SUBTOTAL COLECTOMY SHOULD ONLY BE 

PERFORMED LAPAROSCOPICALLY IN SELECTED CASES.

In our study of 12,006 patients derived from the Dutch Surgical Colorectal Audit we 

did not only find more complications in the open group compared to the laparoscopic 

patients.  We also found a significantly higher 30-day mortality in the open group: 3.6% 

vs. 2.2%. This difference was still significant after correction for confounding factors. 

The higher mortality rate in the open group compared to the laparoscopic group 

is in agreement with results from other studies. 12-14 A systematic review and meta-

analysis by Arezzo et al 12 representing 3049 patients observed a mortality of 1.2% in the 

laparoscopic group compared to 3.4% in the open group. 

The Danish population based-study is the only population-based study that analysed 

the data for colon and rectal cancer separately.13 This group reported a drop in mortality 

in all colon resections from 7.8% in 2001-2002 to 2.8% in 2011. They concluded that the 

implementation of laparoscopic surgery might be the main factor for this observation. 

However, this finding might be limited by the presence of selection bias. Patients 

excluded from laparoscopic surgery might have had a higher risk profile and therefore 

a worse outcome.  As shown in our data, more patients with T4 tumours were selected 

for open surgery. The latter is put into a different perspective by a previous study 

of McCloskey et al.15 They reported that the positive effect of laparoscopy might be 

stronger in more high-risk patients than in lower risk patients. In our study, patients 

selected for open surgery had significantly higher BMI, more previous abdominal 

surgery and a higher ASA classification. However, after correction for these confounding 

factors, patients who underwent an open procedure still had a 1.34 higher odds ratio 

for complications and a 1.42 higher odds ratio for mortality.

In contrast with the findings mentioned for the right colectomy in favour of laparoscopy, 
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training programmes and introduce them in their daily practice by well-described 

protocols (e.g. prospective risk analysis) following the principles of the program 

described in this thesis. 

The challenge for the future will lie in in incorporating these highly technical new 

surgical techniques in the existing surgical training programme in the era of shortening 

of the surgical training programme and strict work hour restrictions. 

Effective and reachable teaching and learning methods are mandatory in this respect.
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ingrepen die de assistent verrichtte werd gesuperviseerd door een ervaren chirurg. Er 

werden 169 laparoscopische sigmoidresecties verricht door 13 assistenten in opleiding. 

Na 11 ingrepen konden de meeste assistenten de ingreep veilig verrichten. Eén assistent 

werd niet competent geacht voor het verrichten van laparoscopische chirurgie en dit 

werd door de CUSUM-analyse ondersteunt.

Hoofdstuk 5 gaat over proctering bij de implementatie van laparoscopische 

colonchirurgie en over de uitkomsten van de chirurgie verricht door geprocterde 

chirurgen. Voor deze studie is een vragenlijst gestuurd naar alle 26 chirurgen die van 

2003 tot 2008 in het Leeuwarden Instituut voor Minimaal Invasieve Chirurgie (LIMIS) 

zijn opgeleid. Alle chirurgen hadden 24 electieve laparoscopische ingrepen onder 

supervisie verricht. Al deze chirurgen werd gevraagd om hun post course resultaten in 

een web-based database bij te houden. 

De vragenlijst werd door 22 van de 26 (85%) chirurgen ingevuld en teruggestuurd. 

Alle 22 respondenten hadden de laparoscopische colonchirurgie in hun praktijk 

geïmplementeerd. Na het volgen van de cursus werd 70% van de sigmoidresecties 

laparoscopisch verricht tegenover 0% van de transversumresecties. Analyse van 

de resultaten van de laparoscopische hemicolectomie rechts en laparoscopische 

sigmoidresecties uit de database liet vergelijkbare uitkomsten met de resultaten van 

andere studies zien. Helaas hadden niet alle cursisten hun resultaten bijgehouden in 

de database. 

Wij concluderen in deze studie dat een geprocterd trainingsprogramma waar 

chirurgen onder supervisie 24 ingrepen verrichten, leidt tot veilige implementatie van 

laparoscopische colonchirurgie. Voor het monitoren van de implementatie zou het 

bijhouden en inzichtelijk stellen van de resultaten verplicht gesteld moeten worden. 

In hoofdstuk 6 wordt de laparoscopische subtotale colectomie met de open equivalent 

vergeleken. Wij vragen ons in dit hoofdstuk af of de voordelen van laparoscopische 

colonchirurgie ook gelden voor een meer complexe laparoscopische ingreep zoals 

een laparoscopische subtotale colectomie. Niet alle studies laten bij deze meer 

complexe ingreep voordelen van laparoscopie ten opzichte van een open subtotale 

colectomie zien. Wij analyseerden de resultaten van 59 laparoscopische en 50 open 

subtotale colectomien.  Alle ingrepen werden in een periode van 15 jaar in het Medisch 

Centrum Leeuwarden verricht. De laparoscopische ingreep duurde significant langer. 

Wij vonden geen verschil in korte termijn resultaten zoals bloedverlies opname 

duur, postoperatieve complicaties en mortaliteit. Wij concluderen daarom dat een 

laparoscopische subtotale colectomie dezelfde korte termijn resultaten heeft als 

SAMENVATTING

Hoofdstuk 1 bevat een korte introductie over laparoscopische ingrepen in het algemeen 

en laparoscopische colon chirurgie in het bijzonder. Daarnaast wordt het doel van 

dit proefschrift toegelicht: Dit proefschrift tracht handvaten te geven aan startende 

chirurgen om laparoscopische colonchirurgie veilig in hun praktijk te introduceren en 

geeft tevens adviezen over het leren van laparoscopische colonchirurgie aan chirurgen 

in opleiding.

In hoofdstuk 2 wordt een studie gepresenteerd waarbij we met behulp van de Delphi 

methode consensus hebben verkregen over de ‘key steps’ van de laparoscopische 

hemicolectomie rechts en de laparoscopische sigmoidresectie. Deze key steps 

kunnen chirurgen en assistenten helpen om deze procedures stapsgewijs aan te leren. 

Gedurende de procedure kan men zich uit opleidingsoogpunt op een of meerdere 

stappen van de operatie focussen.

Hoofdstuk 3 vergelijkt de electieve laparoscopische sigmoidresectie voor 

divertikellijden met de electieve laparoscopische sigmoidresectie voor een 

sigmoidcarcinoom. De reden voor deze studie is dat door sommige experts wordt 

beweerd dat door het ontstekingsproces, een laparoscopische sigmoidresectie voor 

divertikellijden moeilijker is dan dezelfde ingreep voor een maligniteit.  De hypothese 

voor deze studie is dat wanneer een electieve laparoscopische sigmoidresectie voor 

divertikellijden op dezelfde manier wordt uitgevoerd als de oncologische resectie er 

geen verschil is in complicaties. Hierdoor zou de exposure voor assistenten in opleiding 

omhoog kunnen gaan en kan de leercurve sneller doorlopen worden. In deze studie 

zijn 256 opeenvolgende patiënten vergeleken die een electieve laparoscopische 

sigmoidresectie voor divertikellijden of voor een sigmoidcarcinoom ondergingen. Deze 

256 patiënten zijn in een periode van 5 jaar geopereerd. De operaties werden verricht 

door chirurgen in opleiding die tenminste 15 laparoscopische colon ingrepen onder 

supervisie hadden gedaan. Alle operaties in deze studie werden direct gesuperviseerd 

door een stafchirurg die tenminste 100 laparoscopische ingrepen had verricht. Tussen 

de 2 groepen wordt geen verschil gezien in operatietijd, bloedverlies, conversie 

percentage en complicaties. Wij concluderen daarom dat er geen reden is om een 

electieve laparoscopische sigmoidresectie voor divertikellijden te mijden bij het leren 

van laparoscopische colonchirurgie. 

In hoofdstuk 4 wordt gekeken hoe assistenten in opleiding het eerste deel van de 

leercurve doorliepen voor het leren van een laparoscopische sigmoidresectie. Voor 

deze analyse werd gebruik gemaakt van de Cumulatieve somtest (CUSUM). Alle 
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in de laparoscopische chirurgie. Een mogelijke verklaring voor de kortere leercurve 

van de huidige chirurg in opleiding komt doordat de huidige chirurg in opleiding al 

veel laparoscopische ervaring heeft (lap chol, lap app, TEP en camera ervaring bij 

laparoscopische colonchirurgie) voordat hij of zij begint met de laparoscopische 

colon chirurgie. Een andere interessante conclusie is dat niet elke chirurg in opleiding 

instaat blijkt om deze vorm van complexe laparoscopische chirurgie te leren. Verder 

onderzoek zou zich kunnen richten op vaardigheden en competenties die bij deze 

chirurgen in opleiding ontbreken.

EEN GEPROCTORED TRAININGSPROGRAMMA WAARIN 24 INGREPEN WORDEN 

VERRICHT LIJKT VOLDOENDE OM LAPAROSCOPISCHE COLON CHIRURGIE VEILIG 

TE IMPLEMENTEREN. HET ZOU WEL VERPLICHT GESTELD MOETEN WORDEN OM 

DE RESULTATEN NA DE TRAINING IN EEN REGISTRATIESYSTEEM BIJ TE HOUDEN.

In het begin van deze eeuw was de laparoscopische colonchirurgie een nieuwe techniek 

die door weinig chirurgen werd toegepast. Om die reden is door het Leeuwarden 

Instituut voor Minimaal Invasieve Chirurgie (LIMIS) een trainingsprogramma gestart. 

Dit programma is speciaal bedoeld voor chirurgen met geen tot weinig ervaring in 

de laparoscopische colonchirurgie die in hun eigen ziekenhuis de laparoscopische 

colonchirurgie willen implementeren. Het programma bestaat uit 24 electieve 

laparoscopische colonresecties die onder directe supervisie worden verricht zowel in 

Leeuwarden als in het ziekenhuis van de cursist. Proctering lijkt allen al nuttig om het 

feit dat de chirurg een onafhankelijke factor is voor de uitkomst van chirurgie.11

Wij stuurden een enquête naar alle 26 chirurgen die door LIMIS getraind waren. Er 

respondeerden 22 van de 26 chirurgen (85%). Al deze 22 chirurgen hadden succesvol 

de laparoscopische chirurgie in hun ziekenhuis geïmplementeerd. De laparoscopische 

sigmoïdresectie werd het meest laparoscopisch verricht. Geen van de respondenten 

verrichte de transversumresectie laparoscopisch. Dit past zeer wel bij gegevens uit 

de studie van Jamali2. Uit deze studie bleek dat een laparoscopische sigmoïdresectie 

een relatief eenvoudig ingreep is, dit in tegenstelling tot een laparoscopische 

transversumresectie wat een meer complexe ingreep bleek. Helaas hebben maar 8 

van de 26 cursisten gehoor gegeven aan de vraag om hun resultaten bij te houden 

in een web-based database. De resultaten van deze 8 chirurgen waren hoopvol maar 

door het ontbreken van de resultaten van de 18 andere chirurgen, kunnen we hier 

weinig conclusies uit trekken. Gelukkig is het tegenwoordig verplicht om de resultaten 

van de colorectale chirurgie bij te houden in een landelijke database (DCRA). Deze 

data wordt elk jaar ingevoerd in het transparantie portaal en de resultaten worden ook 

steekproefsgewijs gecontroleerd door een externe partij. Indien uit de data blijkt dat 

een ziekenhuis onder presteert, wordt hulp geboden. 

een open subtotale colectomie. Behoudens een kleinere incisie en daardoor een 

cosmetisch voordeel, kunnen wij de voordelen van de laparoscopische ingreep zoals 

genoemd in eerdere studies niet reproduceren.

In hoofdstuk 7 worden de resultaten van de laparoscopische en de open hemicolectomie 

rechts vergeleken. Alleen patiënten met een maligniteit die een electieve ingreep 

ondergingen werden vergeleken. Voor deze studie werd gebruikt gemaakt van gegevens 

uit de Dutch Surgical Colorectal Audit (DSCA) in de periode 2009-2013. In deze 

periode zijn in Nederland 12.006 patiënten electief geopereerd i.v.m. een maligniteit 

in het rechtszijdige colon. Van deze 12.006 patiënten ondergingen 6.683 (55,7%) een 

electieve open resectie en 5.323 (44,3%) een laparoscopische electieve resectie. In 

de laparoscopische groep kreeg 26,1% een complicatie tegenover 32,1% in de open 

groep. Ook de mortaliteit was hoger in de open groep: 3,2% vs. 2,9%. Ook na correctie 

voor mogelijke confounders hadden patiënten die een open hemicolectomie rechts 

ondergingen een significant hogere odds op complicaties (1,34) en mortaliteit (1,42). 

Wij adviseren daarom om waar mogelijk patiënten met een rechtszijdig coloncarcinoom 

laparoscopisch te opereren.

  

  

CONCLUSIES

De laparoscopische colon chirurgie wint nog steeds aan populariteit. Dit komt 

voornamelijk door de voordelen van laparoscopische chirurgie ten opzichte van de 

klassieke open chirurgie. Ook in 2017 nam het percentage laparoscopische colon 

resecties verder toe.  Echter, laparoscopische colon chirurgie is een complexe 

procedure met specifieke, potentieel zeer ernstige, complicaties. Zoals voor elke 

nieuwe techniek, geldt dat veilig implementeren in het kader van patiënt veiligheid 

cruciaal is. Dit proefschrift gaat over het leren, implementeren en onderwijzen van 

laparoscopische colon chirurgie. Dit proefschrift tracht handvaten te geven aan zowel 

chirurgen die een laparoscopisch programma in hun kliniek willen starten als aan meer 

ervaren chirurgen voor het onderwijzen van laparoscopische colonchirurgie aan hun 

assistenten.

EEN CHIRURG IN OPLEIDING KAN NA ONGEVEER 11 LAPAROSCOPISCHE 

SIGMOÏDRESECTIES ONDER STRIKTE SUPERVISIE, DEZE INGREEP VEILIG UIT VOEREN.

Het blijkt dat een chirurg in opleiding na 11 laparoscopische sigmoïdresecties onder 

strikte supervisie, deze ingreep al veilig kan uitvoeren. Dit getal is veel lager dan 

het getal dat in de leercurve van Tekkis1 wordt genoemd. Dit komt waarschijnlijk 

doordat Tekkis de leercurve beschrijft van chirurgen met weinig tot geen ervaring 
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Aan de daling in mortaliteit kan selectie bias ten grondslag kunnen liggen. Patiënten 

die open geopereerd worden zouden zeer wel een hoger risicoprofiel kunnen hebben. 

Ook in onze studie blijken patiënten met een T4 tumor, hogere BMI en hogere 

ASA-classificatie vaker open geopereerd te worden. Echter, na correctie voor deze 

confounders blijven de patiënten die open geopereerd worden een 1,34 hoger odds op 

complicaties hebben en een 1,42 hogere odds op overlijden.

Interessant is daarom de studie van McCloskey15. Deze studie toont aan dat het mogelijke 

voordeel van laparoscopie juist sterker is bij patiënten met een hoog risicoprofiel is dan 

bij patiënten met een laag risicoprofiel.

In tegenstelling tot de voordelen van laparoscopie bij de hemicolectomie rechts, 

hebben wij dat niet kunnen aantonen voor de meer complexe laparoscopische 

subtotale colectomie. Er was geen verschil in korte termijn resultaten tussen de 

patiënten die open of laparoscopisch geopereerd werden. Het enige verschil was een 

significant langere operatietijd bij de laparoscopische groep. Ondanks het feit dat een 

langere operatieduur gepaard gaat met meer complicaties werd dat niet in onze studie 

bevestigd. Dit geldt voor alle prospectieve studies waar een langere operatietijd voor 

de laparoscopische ingreep werd vermeld maar ook niet meer complicaties werden 

vermeld ten opzichte van de open groep. Wellicht wordt het nadeel van de langere 

operatieduur tenietgedaan door de voordelen van de laparoscopie. 

 

TOEKOMSTPERSPECTIEVEN

Er is de laatste 10 jaar veel veranderd in de wereld van de laparoscopie. De huidige 

jonge klare chirurg is goed laparoscopisch opgeleid en voelt zich veelal vertrouwder 

met de laparoscopische ingreep dan met de open equivalent. De laparoscopie mag 

dan goed verwerkt zijn in de opleiding tot chirurg, over hoe nieuwe (laparoscopische) 

technieken geleerd en geïmplementeerd moeten worden in de dagelijkse praktijk zijn 

nog geen vaste afspraken. De principes van LIMIS zijnde de proctering en monitoring 

zouden hier zeer wel van op toepassing kunnen zijn. 

 In hoofdstuk 4 adresseerden we het feit dat niet elke chirurg in opleiding in staat lijkt 

complexe laparoscopische chirurgie te leren. Dit is nog steeds een potentieel probleem. 

Helaas wordt deze tekortkoming pas laat in de opleiding ontdekt dan wel onderkent. 

Soms zelfs pas als de chirurg in opleiding met zijn of haar differentiatie is begonnen. 

Het moeizaam leren van deze complexe chirurgie valt niet alleen de opleider op maar 

wordt veelal ook erkend door de chirurg in opleiding wat weer leidt tot frustratie en 

EEN ELECTIEVE LAPAROSCOPISCHE SIGMOÏDRESECTIE VOOR DIVERTIKELLIJDEN 

IS EEN GOEDE TRAININGSOPERATIE.

De leercurve voor het leren van laparoscopische colonchirurgie varieert tussen de 15 

en 70 ingrepen.1,2 Het ware getal ligt in veel studies eerder bij de 70 dan bij de 15. 

Het is daarom van belang om zoveel mogelijk ingrepen te kunnen doen. Er wordt 

gesuggereerd dat een electieve laparoscopische sigmoïdresectie voor divertikellijden 

moeilijker is dan dezelfde ingreep voor een maligniteit. De reden zou de doorgemaakte 

infectie zijn.1,3-5  Deze aanname wordt echter door geen enkele data ondersteunt. 

Stedandis6 beschreef in zijn studie dat studenten die vaker eenzelfde taak uitoefenden 

dan andere studenten deze taak sneller leren, m.a.w. Stefandis toonde wetenschappelijk 

aan dat het gezegde ‘oefening baart kunst’ hout snijdt. Dit werd ook nog eens 

onderstreept in het onderzoek van Fernandes.7 De leerfase zou dus onnodig verlengd 

worden wanneer de electieve laparoscopische sigmoïdresectie voor divertikellijden 

onterecht uit de leerfase wordt gehouden. Wij onderzochten de hypothese dat een 

electieve laparoscopische sigmoïdresectie voor divertikellijden niet moeilijker is dan 

dezelfde ingreep voor een maligniteit. Wij testen deze hypothese door de uitkomsten 

(operatietijd, bloedverlies, conversie percentage, per- en postoperatieve complicaties) 

van beide ingrepen te vergelijken. Alle ingrepen werden verricht door chirurgen in 

opleiding onder supervisie van een ervaren chirurg. 

Wij vonden in onze studie geen enkel verschil tussen de uitkomsten. Dit is in lijn 

met andere studies.8,9 Wij concluderen daarom dat de electieve laparoscopische 

sigmoidresectie voor divertikellijden een even veilige training operatie is als dezelfde 

ingreep voor patiënten met een maligniteit.

EEN ELECTIEVE HEMICOLECTOMIE RECHTS WORDT BIJ VOORKEUR 

LAPAROSCOPISCH UITGEVOERD EN EEN SUBTOTALE COLECTOMIE ENKEL IN 

GESELECTEERDE GEVALLEN.

Wij vonden in onze studie bij 12.006 patiënten uit de DSCA die een electieve 

hemicolectomie rechts ondergingen meer complicaties en een hogere mortaliteit (3,6% 

vs. 2,2%) bij de patiënten die open werden geopereerd ten opzichte van de patiënten 

die laparoscopisch werden geopereerd. Dit verschil bleef significant na correctie voor 

mogelijke confounders. Dit is in lijn met andere studies.12-14

De meta-analyse van Arezzo12 bij 3949 patiënten liet ook een significant verschil in 

mortaliteit zien: 1,2% in de laparoscopische groep tegenover 3,4% in de open groep. 

De Deense populatie gebaseerde cohortstudie13 schrijft de daling in mortaliteit 

bij electieve colonresecties van 7,8% in de periode 2001-2002 naar 2,8% in 2011 

hoofzakelijk toe aan de implementatie van laparoscopische chirurgie.
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minder plezier in het werk. Toekomstig onderzoek zou zich kunnen focussen op het 

ontwikkelen van een vaardigheidstest.  De chirurg in opleiding zou deze test kunnen 

afleggen voordat hij of zij toe is aan het leren van meer complexe laparoscopische 

chirurgie. 

In snel tempo worden nieuwe technieken ontwikkelt en in de operatiekamer 

geïntroduceerd. Recente voorbeelden zijn de robot chirurgie en de Transanale TME. 

Beide zijn hoog complexe technieken die chirurgen middels gestandaardiseerde en 

geprocterde programma’s kunnen leren en implementeren. 

De uitdaging zal liggen hoe deze steeds verdergaande ontwikkelingen en steeds meer 

complexe ingrepen in de opleiding tot chirurg te implementeren in een tijdperk van 

verkorting van de opleiding en werktijdenbesluiten. Effectieve, haalbare onderwijs- en 

leermethoden zijn in dit verband verplicht
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DANKWOORD

Na 12 jaar is het proefschrift af. Veel mensen hebben bijgedragen aan het tot stand 

komen hiervan. Ik wil eenieder daarvoor hartelijk bedanken. Een aantal mensen wil ik 

in het bijzonder noemen.

Prof.dr. J.P.E.N. Pierie

Beste Pier, in 2007 was er veel spanning op chirurgische arbeidsmarkt. Er reed een bus 

met werkeloze chirurgen door het land. Als een van de weinige niet gepromoveerde 

CHIVO’s, leek het mij voor mijn positie op de arbeidsmarkt verstandig om gepromoveerd 

te zijn. Aan een woord had je genoeg en binnen 10 min stond er een plan met 

hoofdstukken en al op een A4-tje. Ik kon toen niet meer terug. De bedoeling was 

dit A4-tje gedurende het 2 jarige CHIVO-schap een heel eind op de rit te hebben. 

Helaas bleek het nog 10 jaren langer te duren… Uiteindelijk is het aan jouw geduld, 

stimulerende woorden, weten wanneer de teugels iets gevierd moeten worden en ook 

weer moeten worden aangehaald, te danken dat we deze wedstrijd in de verlening 

met penalty’s gewonnen hebben. Naast dat je mijn promotor bent, ben jij vooral mijn 

grote leermeester in de laparoscopie. Nog regelmatig gaan tijdens het opereren een 

van je vele tips, tricks of adviezen door mijn hoofd, die ik dan weer aan een van onze 

AIOS probeer over te dragen. Voor alle laparoscopische wijze lessen ben ik je zeer 

erkentelijk. Na het af ronden van dit traject hoef ik een balletje minder in de lucht te 

houden.

Prof. Dr. R.J. Ploeg

Beste Rutger,

Ik vind het een eer dat jij als internationaal bewierookt wetenschapper en chirurg 

tweede promotor wil zijn van dit proefschrift. Uiteraard ben ik dankbaar dat ik gebruik 

heb mogen maken van je enorme wetenschappelijke ervaring en je voortreffelijke 

beheersing van de Engelse taal. Je verweet mij destijds dat ik geen straatvechter ben, 

een groter compliment kon je mij niet geven. Je moest eens weten…..

Leescommissie

De leden van de leescommissie, professor Lange, professor Klaase en professor 

Jaarsma ben ik zeer erkentelijk voor het beoordelen van het proefschrift.

Co-auteurs

Daarnaast veel dank aan mijn co-auteurs en in het bijzonder Henk Groen, Froukje 

Hoogenboom, Frederieke Dijkstra, Mirre de Noo en Esther van’t Riet. 
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keren uit benarde posities gered. Ik vind het mede daarom een veilig en fijn gevoel dat 

jij deze dag mijn paranimf wil zijn. 

Familie

Tot slot wil ik mijn ouders en Danielle bedanken voor hun onvoorwaardelijke steun, 

liefde en vertrouwen. 

Dr. M. Eeftinck Schattenkerk

Waarde Marinus, in 2001 toog ik met enige tegenzin naar de ‘militaire’ academie in 

Deventer. Vier prachtige en vormende jaren volgden. Je was als een rolmodel voor me 

en er is, behoudens de laparoscopie, weinig wat ik niet van je geleerd heb. Ik had na 

deze 4 jaar niet kunnen bevroeden dat ik in 2009 weer terug zou komen om nog 3 jaar 

samen met jou als chirurg in Deventer te werken. Hoewel je als opleider bewust wat 

afstand hield, heb ik in de jaren dat wij samenwerkten jouw warme en zowel op werk 

als privéterrein, erg betrokken kant leren kennen. Het was een eer om in 2012 jouw 

praktijk over te nemen. Dank voor alles.

Vakgroep

Langs deze weg wil ik ook mijn vakgroep bedanken. Ik prijs mij gelukkig dat ik in deze 

veilige en hechte vakgroep mag werken. Door de ziekte van mijn vader moest ik de 

afgelopen 3 jaar regelmatig plots weg. Altijd kon ik op jullie steun rekenen, programma’s 

werden overgenomen en diensten werden als vanzelfsprekend waargenomen. 

Eric Hans, Bernard, Lieuwe, Harry, Bob, Herbert, Elvira, Koen en Hans: Dank! 

Drs. Pax Willemse 

Amice, geneeskunde vriend van het eerste uur. Toen wij elkaar in 1991 in de collegebanken 

ontmoeten was er meteen een klik. Sindsdien hebben we vele hoogtepunten en ook 

enkele dieptepunten meegemaakt. Jouw gevoel voor humor, directe aanpak en jouw 

onuitputtelijke energie bewonder ik. We spreken elkaar tegenwoordig door onze drukke 

banen en grote gezinnen niet meer zo vaak, maar ik heb ook recent weer gemerkt dat 

als er iets is, ik op je kan rekenen. In 1996 hebben we op Curaçao samen onze eerste 

ervaringen in de wetenschap opgedaan. Hoewel wij er toen al heel snel achter kwamen 

dat wij meer van de patiëntenzorg dan van de wetenschap zijn, jij nu als orthopeed 

en ik als chirurg, vind ik het des te mooier dat jij op deze dag mijn paranimf wil zijn. 

Specialisten!

Job Dekkers

Adelaar, trouwe, trouwe vriend. Eind vorige eeuw liepen wij elkaar via Suus tegen het lijf. 

Een warme vriendschap is nadien ontstaan. Sindsdien hebben we vele wateren bezeild, 

talloze bergen afgeskied, uren in auto’s, samen met Suus, naar de alpen doorgebracht, 

alle bowlingbanen van Friesland bezocht en squash en golfbanen onveilig gemaakt.  

Maar we hebben vooral heel veel tijd samen aan de bar doorgebracht. Het is altijd een 

genoegen om bij je te zijn. Je zit vol goede verhalen, je bent scherp, ad rem met veel 

humor, hebt aandacht voor anderen maar bent ook kritisch wanneer het moet. Mede 

hierdoor maar ook door je charisma ben je binnen ons zeil/ski/bowling/golf clubje vol 

alfa mannetjes, de natuurlijke leider. Je hebt ons in deze hoedanigheid ook al meerdere 
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CURRICULUM VITAE

Robbert Bosker is geboren in Groningen op 15 juli 1972. Hij is getogen in het buurtschap 

Essen wat deel uitmaakt van de gemeente Haren. Na de Groningse School Vereniging 

werd het Praedinius Gymnasium in Groningen succesvol doorlopen. In juni 1990 

slaagde hij voor zijn eindexamen en ging hij aansluitend een jaar Wiskunde studeren 

aan het Vermont College of Norwich University in Montpelier, Vermont, USA. Na in 

eerste instantie te zijn uitgeloot voor de studie geneeskunde werd hij nageplaatst en 

kon in 1991 alsnog gestart worden met de Studie Geneeskunde aan de Rijksuniversiteit 

Groningen. Het artsexamen werd in 1999 behaald (cum laude). Na een periode 

werkzaam te zijn geweest als arts-assistent niet in opleiding in het Streekziekenhuis 

Midden Twente in Hengelo (O) en het Martini Ziekenhuis te Groningen werd in maart 

2001 gestart met de opleiding Heelkunde. Onder de strakke en bezielende leiding 

van Dr. M. Eeftinck Schattenkerk werd in 4 jaar tijd de basis gelegd, waarna in het 

UMCG onder leiding van Prof. Dr. H.J. ten Duis de opleiding werd afgerond. Meteen 

aansluitend werd gestart met het CHIVO-schap Gastro-intestinale chirurgie in het MCL 

te Leeuwarden (opleider Prof Dr. J.P.E.N. Pierie) en het UMCG (opleider Prof. Dr. R.J. 

Ploeg). Vanaf januari 2009 is Robbert werkzaam als Gastro-intestinaal chirurg in het 

Deventer Ziekenhuis. Sinds 2012 is hij differentiatie opleider voor de Gastro-intestinale 

chirurgie en per 1 september 2018 is hij voorzitter van de vakgroep Chirurgie van het 

Deventer ziekenhuis. Robbert is niet getrouwd met Dr. Danielle Langeloo. Wel wonen 

zij samen met hun 4 zonen, Gijs, Wout, Teun en Hein en hun hond Tommie in het 

prachtige Gorssel.      
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