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ChapterChapter 1 

Introductio n n 

Laparoscopicc surgery has been used successfully for more than fifty  years by 
gynaecologicall  surgeons (Palmer 1950). The majority of these procedures has been 
diagnostic,, although therapeutic intervention has recently gained wide acceptance. 
Generall  surgeons have initially adopted this technique for laparoscopic 
cholecystectomyy and since the introduction, laparoscopy is gaining ground in diverse 
areass of surgery such as laparoscopic appendectomy, fundoplication, splenectomy, 
adrenalectomyy and bowel resection '"4I9-2(1. 

Thee first and inevitable step in laparoscopic surgery is the creation of a 
pneumoperitoneum.. In 1901 Kelling inserted a cystoscope into the peritoneal cavity of 
aa dog to create a pneumoperitoneum with filtered air \ In 1938, Veress developed a 
springg loaded obturator that was incorporated within the barrel of the needle enabling 
simultaneouss introduction in the abdominal cavity and gas insufflation 6. Nowadays, 
theree are two standard methods to create a pneumoperitoneum: the Veress needle/first 
trocar,, which is inserted blindly and the Hasson trocar, which is inserted under direct 
visionn of the peritoneal cavity 7X. The blind technique is associated with a small but 
significantt incidence of injury to the intestines and intra-abdominal vessels, while the 
Hassonn trocar is safer due to the open introduction. On the other hand, the use of the 
Hassonn trocar is more time-consuming because more manipulations are needed. The 
ideall  trocar, which still has to be developed, should ensure a quick and safe 
introduction. . 

Manyy advantages of the minimally invasive approach have been reported such as 
shorterr hospital stay, less postoperative pain, less wound infection, less suppression of 
thee immune response, earlier return to normal activity and improved cosmesis g"13. 
Thesee advantages of laparoscopic surgery have been proven for laparoscopic 
cholecystectomy,, which was first performed in 1987 by Philippe Mouret 14. As soon as 
thee surgeons established their learning curve, laparoscopic cholecystectomy became 
thee standard procedure. The procedure, however, is more expensive compared to the 
conventionall  operation lxKl . 

Thee advantages seen in laparoscopic cholecystectomy are less pronounced in 
laparoscopicc appendectomy at the expense of a longer operation time and higher costs 

""  . However, the present enthusiasm of laparoscopic surgeons as well as patients and 
thee rapid development of instruments more appropriate for intestinal surgery, did not 
dissuadee surgeons of applying laparoscopic bowel surgery. Current indications for 
laparoscopicc bowel resections include both benign and malignant diseases l92°. Open 
colonn surgery is an operation with a large incision in comparison with laparoscopic 
colonn surgery. It is questioned whether the advantages of the laparoscopic 
cholecystectomy,, which has become a relatively limited procedure, could be achieved 
inn laparoscopic colon surgery, a relatively extensive procedure. 
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Introduction Introduction 

Controversyy still remains about laparoscopic colorectal surgery for malignancy, 
particularlyy after the first reports of port site metastases, and because long-term results 
aree not yet available 21. Therefore, the application of laparoscopy in colorectal cancer 
hass to be performed with caution since cure and long-term survival cannot be traded in 
forr improved short-term recovery from surgery " . No such controversy exists when 
dealingg with benign diseases. For this reason, studies performed in this thesis will 
focuss on laparoscopic bowel surgery in benign diseases. 

Benignn indications for laparoscopic bowel surgery are inflammatory bowel disease, 
familiall  adenomatous polyposis and diverticular disease. The cumulative colectomy 
ratee in ulcerative colitis is estimated at 30-40% and patients with Crohn's disease have 
aa lifetime chance of 80% of having surgery. Laparoscopic resections in inflammatory 
bowell  disease could be very difficult due to thickening of intestinal mesentery, 
inflammatoryy adhesions, masses and unsuspected fistula or abscesses which can 
significantlyy complicate this already technically challenging procedure . In patients 
withh familial adenomatous polyposis, the only curative treatment is a proctocolectomy. 
Att the moment of operation there are often no symptoms and the procedure is 
prophylactic.. Therefore, the advantages of laparoscopic surgery could be of benefit 
especiallyy since we are dealing with relatively young patients. Another advantage of 
laparoscopicc surgery can be less formation of adhesions resulting in less complication 
suchh as chronic abdominal pain, small bowel obstruction, infertility and bowel 
perforationn during future operation ~ "". 

AA conventional laparotomy generally results in the formation of adhesions. In some 
patientss postoperative adhesions may cause chronic abdominal pain. It has been shown 
inn animal studies that less adhesions were noticed using a minimal invasive technique 
comparedd to open surgery 2<s. Recently, adhesiolysis has also been performed 
laparoscopically.. However, the question still remains whether laparoscopic 
adhesiolysiss itself, improves the clinical outcome of patients. 

Althoughh a variety of laparoscopic intestinal procedures have been conducted, many 
surgeonss are still reluctant about a more liberal application in patients with benign 
gastro-intestinall  diseases. The question is whether this reluctance is justified. 

Thee aim of this thesis is therefore to study different aspects of laparoscopic surgery. 
Thee studies performed in this thesis can be defined in two parts. The first part consists 
off  more general aspects of laparoscopic surgery such as, the efficacy of establishing 
thee pneumoperitoneum, the effect of laparoscopic adhesiolysis on clinical outcome and 
comparingg morphine requirement after laparoscopic and open bowel resection. The 
secondd part focuses on feasibility and advisability of laparoscopic bowel surgery in 
inflammatoryy bowel disease and familial adenomatous polyposis and evaluates 
whetherr there are advantages such as less immune suppression, earlier recovery, better 
qualityy of life, and better body image and cosmesis in laparoscopic bowel surgery 
comparedd to the conventional procedure. 
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ChapterChapter I 

Outlin ee of the thesis 

Thee ideal trocar should have the aspects of an open and safe introduction, efficient 
inn terms of less manipulations and it should be generally applicable. A prototype of 
suchh a trocar named 'TrocDoc", has been designed at the Academic Medical Center, 
Amsterdam.. In chapter  2, a randomised study was conducted to compare the efficacy 
off  three trocars in establishing the pneumoperitoneum namely, the Veress needle/first 
trocar,, the Hasson trocar and a newly developed modified blunt trocar (TrocDoc). 

Itt has been suggested that laparoscopic adhesiolysis is less traumatic compared to 
laparotomyy and that it reduces recurrent and "de novo" adhesions. The effect of such 
aa minimally invasive procedure on clinical outcome has never been established using 
validatedd scoring items with an independent observer. In chapter  3, a prospective 
studyy was conducted to evaluate clinical outcome in terms of pain and quality of life 
afterr laparoscopic adhesiolysis. 

Laparoscopicc access in cholecystectomy has a definite advantage in postoperative 
pain,, since it changes the long upper abdominal incision in 3-5 incisions with an 
incisionn length of 5-10 mm each. It has not been evaluated in detail whether the 
incisionn itself or intra-abdominal dissection is responsible for the intensity of pain or 
thee required amount of analgesia. To investigate the amount of pain in patients after 
bowell  surgery, a cohort study was conducted. In chapter  4, morphine requirement 
afterr surgical trauma in relation to the length of the incision and extent of bowel 
resectionn was investigated. 

Inflammatoryy bowel disease is a common gastrointestinal disease and is associated 
withh a large spectrum of gastrointestinal complications and surgical treatment is often 
neededd """ . As inflammatory bowel disease is common in young patients, the 
improvedd cosmetic advantage of the laparoscopic approach is very attractive. 
Laparoscopicc bowel resection in Crohn's disease however, could be difficult and 
technicallyy challenging even in open surgery, due to thickening of intestinal mesentery, 
inflammatoryy adhesions, masses and unsuspected fistula or abscesses 2\ In chapter  5, 
thee feasibility of laparoscopic ileocolic resection was assessed by comparing two 
consecutivee groups of patients with Crohn's disease of the distal ileum, one undergoing 
laparoscopically-assistedd ileocolic resection and the other having open ileocolic 
resection. . 

Proctocolectomyy with ileal pouch anal anastomosis is a preferred surgical option for 
thee treatment of ulcerative colitis and familial adenomatous polyposis M). Reports 
suggestt that laparoscopic colorectal resection is feasible, safe and an acceptable 
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alternativee to laparotomy for a variety of disease processes 31"12. However, the first 
reportss of proctocolectomy and ileal pouch anal anastomosis did not confirm the 
advantagess of laparoscopic colectomy. Laparoscopic proctocolectomy and ileal pouch 
anall  anastomosis remains one of the most challenging colorectal resections. However, 
withh the use of a hand port, hand-assisted mobilisation and vascular ligation can be 
donee safely, which also reduces the operation time. Chapter  6 evaluates the feasibility 
off  the laparoscopic facilitated and hand-assisted one- and two-stage proctocolectomy 
withh ileal pouch anal anastomosis. 

AA major complication of inflammatory bowel disease is severe colitis. Emergency 
colectomyy is mandatory if patients do not respond to conservative therapy. A 
minimallyy invasive approach might be difficult because of the potentially high risk of 
iatrogenicc perforation and bleeding due to increased bowel friability and 
hypervascularity.. In chapter  7, feasibility and safety of emergency laparoscopically-
assistedd colectomy in patients with severe colitis were assessed and were compared 
withh open colectomy. 

Laparoscopicc surgery is assumed to be associated with less impairment of the 
immunee response. The degree of immunological impairment induced by operation is 
relatedd to the severity of tissue injury. However, results of immune response in patients 
undergoingg laparoscopic versus conventional surgery have shown to be inconsistent 
12,33,344 Tneref ore a randomised study analysing IL-6, CRP levels and expression of the 
antigenn presenting molecule HLA-DR on peripheral blood mononuclear cells in 
patientss undergoing laparoscopic versus conventional bowel resection was performed 
andd reported in chapter  8. 

Sincee the introduction of laparoscopic surgery, not only quality of life but also 
cosmesiss and body image have become important issues. Improved cosmesis and body 
imagee are supposed to be advantages of laparoscopic surgery. However, these features 
havee not been assessed objectively. Therefore, a Body Image Questionnaire, consisting 
off  a body image- and a cosmetic-scale was evaluated to assess body image and 
cosmesis.. In chapter  9, quality of life, body image and cosmesis are evaluated in 
patientss after laparoscopic versus open ileocolic resection. In chapter  10, quality of 
life,, functional outcome, body image and cosmesis are evaluated in patients after 
laparoscopically-assistedd and open proctocolectomy with ileal pouch anal anastomosis. 
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ChapterChapter 2 

Abstract t 

Objective:Objective: The objective of this study is to compare three techniques of establishment 
off  pneumoperitoneum for efficacy namely, the Veress needle/first trocar, the Hasson 
trocarr and a newly developed modified blunt trocar (TrocDoc). 
Methods:Methods: Between June and December 1999, 62 patients eligible for laparoscopic 
surgeryy were randomized. Effectiveness of installation of the pneumoperitoneum using 
thee three techniques was assessed by time-motion-analysis. Primary efficacy 
parameterss were total time and number of actions required to establish the 
pneumoperitoneum. . 
Results:Results: Total time was shortest using the TrocDoc compared to the Veress needle/first 
trocarr and the Hasson (respectively 138 + 58 versus 237  56 versus 350  103 
seconds),, and number of actions were lowest for the Veress needle/first trocar 
combinationn (22 + 7 versus 32  12 (TrocDoc) versus 53  17 (Hasson). 
Conclusion:Conclusion: The TrocDoc potentially might replace the two alternatives, because of its 
efficacyy and open method of introduction. 
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Introductio n n 

Thee establishment of pneumoperitoneum is the first and inevitable step in common 
laparoscopicc surgery. Two standard methods are currently employed to create the 
pneumoperitoneum.. Traditionally, pneumoperitoneum is installed using the Veress 
needle.. After establishment of the pneumoperitoneum the first trocar is inserted. Both 
thee Veress needle and the first trocar are inserted blindly. Inevitably, the first reports 
describingg Veress needle and trocars accidents emerged in literature. Injury to the 
intestiness (bowel, liver) and to the intra-abdominal vessels (aorta, caval vein, iliac 
vessels,, mesenteric vessels) are reported with an incidence of 0.06 - 0.5 % and 0.05 -
0.33 % respectively '"4. A 17% mortality is seen after major vascular injury caused by 
trocarr insertion . 

Thee reported incidence of trocar injuries is probably an underestimation of the real 
incidence,, since most of the accidents are not accounted for. The low, but significant 
incidencee of Veress needle and trocar related accidents forced many surgeons to adapt 
thee Hasson technique 5"8. Applying this technique, the Veress needle is not required 
anymore.. A minilaparotomy is done; a conical shaped blunt trocar is inserted under 
directt vision of the peritoneal cavity and is fixed to the abdominal fascia using two 
sutures.. Occasionally, additional sutures have to be placed because of CO2 leakage. 
Althoughh vascular and visceral damage is reported of the open introduction " , it is 
generallyy considered a safer method than the blind technique. Unfortunately, this 
techniquee needs a larger incision, more manipulation and placement of fascia sutures. 
Thesee are probably reasons why many surgeons still prefer the blind insertion of 
Veresss needle and first trocar. 

Positioningg and access must be safe. Ideally, the first trocar is inserted in an open 
mannerr without the need for stay sutures or sutures to seal the abdominal cavity. A 
prototypee of such model has been designed at our institution. 

Thee objective of this study is to compare the three techniques of establishment of 
pneumoperitoneumm namely the Veress needle/first trocar, the Hasson trocar and the 
modifiedd blunt trocar (TrocDoc) with for efficacy. 

Patientss and methods 

Protocol Protocol 
Alll  patients eligible for laparoscopic surgery were enrolled in this study. Exclusion 

criteriaa were: age below 18 years, prior midline laparotomy or laparoscopy and body 
weightt < 40 kg. Patients were only included if a qualified surgeon (consultant) was 
availablee to introduce the pneumoperitoneum with one of the three allocated 
techniquess to avoid a learning curve bias. The procedure starting with the incision 
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untill  establishment of a full pneumoperitoneum, and the closure of the subumbilical 
trocarr wound were recorded on videotape for time-motion analysis 10 " . 

ModifiedModified blunt trocar 
Thee TrocDoc trocar was derived from a sharp trocar (Storz, Tubingen, Germany). 

Thee sharp tip of a 10/11 mm trocar was loosened from its shaft and replaced by a 
longerr blunt tip, 10 mm at the connection with the shaft, tapering to a diameter of 5 
mmm at the tip (Figure 1). This modified trocar is used in combination with the regular 
10/11 1-mm trocar sheath. 

FigureFigure  1. TrocDoc trocar with trocar sheath 

SurgicalSurgical technique: 
Veresss needle/first trocar: Semicircular subumbilical incision. Placement of towel 

clampp on the umbilicus for fixation. Insertion of Veress needle perpendicular to the 
liftedd umbilical fascia. Insufflation with insufflator set at 8 liter/minute, and maximum 
pressuree of 15 mm Hg. After full insufflation (no flow, 15-mm Hg pressure) the first 
trocarr was inserted blindly. 

Hassonn trocar: Semicircular subumbilical incision. Placement of towel clamp on 
thee umbilicus. Placement of two Vicryl 2-0 stay sutures. Incision of abdominal fascia 
inn between the stay sutures. Incision of peritoneum. Visual inspection or digital 
palpationn is used to check free entrance of the abdominal cavity. Insertion of Hasson 
trocar.. Fixation of the Hasson trocar with the stay sutures. Insufflation with insufflator 
sett at 8 1/min, and maximum pressure of 15 mm Hg. 

TrocDocc trocar: Semicircular subumbilical incision. Placement of towel clamp on 
thee umbilicus. The subumbilical raphe is grasped with two Kocher's clamps. The 
fasciaa is transversely cut over 0.5 cm with a pair of scissors. The peritoneum is opened 
too allow air to flow in the abdominal cavity. By inserting the blunt tip of the scissors or 
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visuall  inspection it is checked if the peritoneum is free of adhesions. Next the 
TrocDocc trocar is gently pushed in parallel to the abdominal wall. Insufflation with 
insufflatorr set at 8 liter/minute, and maximum pressure of 15 mm Hg. 

OutcomeOutcome measures 
Primaryy efficacy parameters were total time and total amount of actions required to 

establishh the pneumoperitoneum for each technique. A quantitative time-motion 
analysiss was carried out to evaluate the speed of skill performance and the number of 
actions,, as previously described 10" . All actions such as blunt dissection, sharp 
dissection,, instrument change, cutting and suturing were scored for each technique. 
Secondaryy efficacy parameters were procedure related complications, wound 
complications,, occurrence of CO2 leakage, time required for fascia and skin closure 
andd insufflation time. 

StatisticalStatistical analysis 
Thee first five procedures of each technique were used to estimate a mean total time 

requiredd to install the pneumoperitoneum. Based on these data, a group size of 3 x 20 
patientss was calculated in order to find a statistic significant difference between groups 
(aa = 0.05, p = 0.01). Data were presented as mean  standard deviation. ANOVA 
analysis,, chi-square tests and Student's t-tests were used to compare differences 
betweenn groups, where appropiate. Statistical analysis was performed using the 
statisticall  program of SPSS 9.0 for Windows. The time-motion method was validated 
forr interobserver agreement by calculating the intraclass correlation coefficient (ICC) 
forr single ratings \ 

Assignment Assignment 
Afterr informed consent was obtained, the sealed envelope method was used to 

reveall  the method of establishment of the pneumoperitoneum after induction of 
anesthesia.. Patients were thereby randomly allocated into three groups (TrocDoc 
trocar,Veresss needle/first trocar combination or the Hasson trocar). 

Results s 

Fromm June until December 1999 62 patients were enrolled. Two patients were 
withdrawnn from inclusion (Figure 2). The three groups were comparable for age and 
bodyy mass index. More patients in the TrocDoc group had diagnostic laparoscopy for 
malignanciess compared to the Veress needle group resulting in a longer mean 
operatingg time in the latter (Table 1). There was no morbidity related to the installation 
off  pneumoperitoneum nor trocar wounds complications. 
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Eligiblee patients 
nn = 62 

Veresss needle/Trocar 
nn = 20 

Randomized d 
nn = 62 

Hasson n 
nn = 21 

Withdrawn n 
nn = 1 

(Noo consultant available) 

TrocDoc c 
nn = 21 

Withdrawn n 
n== 1 

(Priorr laparoscopy) 

FigureFigure  2. Trial profile 

TableTable  1. Patient characteristics 

Agee (years) 
Sexx (male:female) 
BMII (kg/m2) 
Procedures: : 
-- diagnostic laparoscopy 
-- laparoscopic cholecystectomy 
-- laparoscopic splenectomy 
-- laparoscopic colectomy 
-- miscellaneous 
Operatingg time (minutes) 

TrocDoc c 
trocar r 

51.22 7 
14:6 6 

25.77 7 

12 2 
5 5 
1 1 
1 1 
1 1 

611 5 

Veress s 
needle/trocar r 

45.00  14.9 
10:10 0 

2 8 . 0 + 1 2 . 5 5 

4 4 

13 3 
1 1 
2 2 

877 + 44 

Hasson n 
trocar r 

48.77 + 12.7 
6:14 4 

25.66 + 5.0 

8 8 

9 9 
1 1 
2 2 

733 7 

Anova a 

ns s 

ns s 

p=0.044 a 

BMIBMI  = Body Mass Index (weight/flength ) 

aa = Trocdoc vs Veress 

Time-motionTime-motion analysis 
Ann action and time standard were determined for each method revealing that 

installationn of the pneumoperitoneum was significantly quicker using the TrocDoc 
whenn compared with the two alternative methods (Table 2). This was caused by a 
significantlyy longer insufflation time using the Veress needle and a longer preparation 
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timee using the Hasson trocar. The least actions were required using the Veress 
needle/trocarr combination followed by the TrocDoc and the Hasson trocar 
respectively.. No differences in time and number of actions for fascia and skin closure 
weree observed between the groups. The results of the three techniques practiced in the 
firstfirst 30 patients were compared with those of the second 30 patients to determine 
whetherr a learning curve effect could be of influence. No significant learning curve 
effectt was found apart from a trend towards a smaller number of actions required for 
thee introduction of the second 10 Hasson trocars compared to the first 10. In addition, 
C022 leakage occurred in four of the first 10 Hasson introductions and only once in the 
lastt 10 Hasson introductions (Table 3). The time-motion analysis was validated 
determiningg the ICC for the inter-observer agreement. Two observers analyzed 10 
proceduress using a defined action thesaurus, resulting in an ICC of 0.97. 

TableTable  2. Time-motion analysis of the introduction of the pneumoperitoneum using the three 
methods methods 

TrocDocc Veress Hasson ANOVA 
trocarr needle/ trocar trocar 

Requiredd time (seconds) from 
-- incision to 15 mm!-
pneumoperitoneum m 

incisionn to 15 mmHg 138 8 237  56 350 3 p< 0.01 a,b,c 

-- start insufflation untill 15 mm Hg 38 1 151 3 51  18 p< 0.01 a 

pneumoperitoneum m 

-timee required for fascia 139 + 47 168 3 164 3 ns 
andd skin closure 
Numberr of actions 
-fromm incision to 15 mmHg 31.9 2 21.9 7 53 7 p<.0.05' 
pneumoperitoneumm p< 0.01 
Incidencee of CO2 leakage 0 0 5 

Literss of C02 gas used 61.2 8 80.3 3 97.2 2 ns 
Morbidityy (%) 0 0 0 ns 

aa = Trocdoc vs Veress 
bb = Trocdoc vs Hasson 
cc = Veress vs Hasson 
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TableTable  3. Comparison of the first 10 cases with the second 10 cases for each technique. 
NoNo significant differences were found comparing the first and second 10 cases in all groups 
(Student's(Student's t-tests). 

TrocDocc trocar Veress needle/trocar Hasson trocar 

1stt 10 2snd10 1st 10 2snd 10 1st 10 2snd10 
Timee (seconds) 
-- from incision to 126 + 47 150 8 240 + 66 234  60 368 1 333 7 
155 mmHg 
pneumoperitoneum m 

Numberr of 
manipulationss 28  8 35 5 23  8 21  7 58  20 49 3 
-- from incision to 
155 mmHg 
pneumoperitoneum m 

Incidencee of CO2 0 0 0 0 4 1 
leakage e 

Discussion n 

Thee present study demonstrated that time required for installation of the 
pneumoperitoneumm was the shortest for the TrocDoc trocar. Significantly less actions 
weree required using the TrocDoc trocar compared to the Hasson. In our institution, the 
Veresss needle is used for installation of the pneumoperitoneum. Both the TrocDoc and 
thee Hasson techniques have been recently introduced in order to conduct the present 
study.. Potentially, a learning curve effect in the TrocDoc and Hasson groups might 
havee influenced our results. For this reason, we have compared the first 10 cases of 
eachh method with the last 10 cases. Only a slight trend towards fewer actions required 
forr introduction of the Hasson trocar could be observed. The results of the time-motion 
analysiss in the present study clearly demonstrated why the Veress needle/first trocar 
combinationn is preferred by many surgeons instead of the open method according to 
Hassonn for installation of the pneumoperitoneum. The open introduction of the Hasson 
trocarr is more time consuming and takes more actions. However, Veress needle and 
trocarr injuries, and legislation will force the advocates of blind introduction to an open 
establishmentt of the pneumoperitoneum. 

Severall  alternatives have been developed to overcome the disadvantages of the 
blindd and open introduction. For example, the safety shield trocar which is supposed to 
shoott forward after the stylet of the trocar has penetrated the peritoneum. However, the 
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shieldd can be held back by the flexible peritoneum while the stylet is exposed in the 
peritoneall  cavity. Translucent or optical trocars 13~15 have been developed to view the 
passagee of subsequent anatomical layers penetrating the abdominal wall. Recognition 
off  the several abdominal layers and discrimination of the bowel wall have shown to be 
difficult .. Serious injuries have been described using these optical trocars . 

Thee newly introduced trocar, the TrocDoc, seems to fulfil l the requirements of a 
safee and effective method of installation of the pneumoperitoneum. It is applied as an 
openn introduction without the need of stay sutures or the placement of sutures to seal 
thee abdominal cavity. The trocar sheath is stable in position, with a low likelihood to 
falll  out or move inward. At the same time it is possible to move the trocar sheath in 
andd out without the necessity to cut the sutures. 

Thee use of the TrocDoc trocar is simple. The peritoneal cavity is reached through an 
incisionn large enough to allow the 5 mm blunt tip of the TrocDoc. Due to the conically 
shapedd increment of the diameter from 5 to 10 mm the 10-mm trocar can be pushed in 
gentlyy by stretching the abdominal fascia providing a tight fit without gas leakage. 
Anotherr advantage of the TrocDoc trocar is that it can be used both in patients with or 
withoutt prior laparotomy because it is an open introduction. It must be stressed, that 
thee introduction of the TrocDoc trocar is open. The blunt tip cannot be used for blind 
introduction.. If it is unclear whether the introduction site is free of adhesions, the 5 
mmm incision required for TrocDoc incision must be enlarged until no doubt exist about 
freee access of the first trocar. Forcefull introduction of the blunt tipped trocar in the 
presencee of bowel fixed to the abdominal wall may result in a bowel perforation as 
happenedd once, because of violation of the principle of an open introduction. 

Thiss study shows that the TrocDoc trocar is a time-effective alternative for the two 
standardd methods, the Veress needle and the Hasson trocar, which are currently 
employedd to create the pneumoperitoneum. Wide application of the TrocDoc must 
confirmm whether its application is as safe as we expect from an open introduction. 
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Abstract t 

BackgroundBackground and objective: Laparotomy generally results in the formation of adhesions 
andd in some patients it may cause chronic abdominal pain. The aim of the study was to 
evaluatee clinical outcome in terms of pain and quality of life in patients after 
laparoscopicc adhesiolysis. 
Method:Method: From February '96 - May '98 23 patients (one male; 22 females), had 
laparoscopicc adhesiolysis for chronic abdominal pain. Pain was assessed with the 
validatedd McGill score (range 10-40). Patients with an intra-individual decrease in 
painn score of 5 points or more were considered as successful. Quality of life was 
assessedd with the SF-36 and the GIQLI. Patients were evaluated before and at 
intervals,, until 2 years after adhesiolysis. 
Results:Results: Median age of the study group was 41 years (range: 25-65). One patient was 
excludedd because there were no adhesions. Pain score before adhesiolysis was 31
5.7.. At two years of follow-up, 10/22 patients (45%) were considered successful. In 
thee 10 successfully treated patients a significant increase in quality of life, on the 
scaless physical-, role physical-, social function and less gastrointestinal symptoms, 
weree noticed after two years. Twelve patients (55 %) had a complete relapse of pain 
andd most of them were not motivated to visit the pain clinic after six months. 
Conclusion:Conclusion: Laparoscopic adhesiolysis for chronic abdominal pain is successful in 
onlyy 10/22 (45%) of the patients. 
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Introductio n n 

Laparotomyy generally results in the formation of adhesions "~. The adhesions 
typicallyy occur at the site of the surgical trauma, although they may occur elsewhere 
duee to desiccation and manipulation of the bowel. Two types of adhesions can be 
identified,, those joining the viscera with the abdominal wall or pelvis and those 
joiningg the viscera. In some patients postoperative adhesions have clinical 
consequencess in terms of intestinal obstruction, infertility and chronic abdominal pain 
3'4.. Cleavage of adhesions through laparotomy is characterised by reformed and "de 
novo""  adhesions, and therefore there still is a discussion about the efficacy of this 
procedure.. Laparoscopic adhesiolysis is less traumatic and may reduce these 
adhesions.. From animal studies it is known that a minimal invasive approach is 
associatedd with less adhesions as compared to laparotomy 5~7. The first studies of 
laparoscopicc adhesiolysis report a decreased incidence of reformed and of "de novo1' 
adhesionss 8. However, it is not clear whether chronic abdominal pain is cured and/or 
preventedd by laparoscopic adhesiolysis. Preliminary data suggest that some patients 
withh chronic abdominal pain benefit from laparoscopic adhesiolysis ' " \ However, 
thesee reports did not include a validated test to measure pain and quality of life. 

Thee aim of this study was to evaluate clinical outcome of laparoscopic adhesiolysis 
inn terms of pain and quality of life in patients with chronic abdominal pain. 

Material ss and methods 

Patients Patients 
Betweenn February 1996 and May 1998, 23 consecutive patients (one male and 22 

females)) with a history of chronic abdominal pain supposedly to be due to adhesion 
formationn after abdominal surgery, were enrolled in the study. Patients were 
recruitedd from the outpatient department of the departments of Gynaecology and 
Surgeryy of the Leiden University Medical Center (LUMC). To rule out gross 
deviationss in terms of psychiatric disorders, assessment of the psychological 
symptomm status of each patient was accomplished via the Dutch version of the 
Symptomm CheckList (SCL-90) 13. Patients of both sexes were included if they were 
188 years or older, if they suffered from chronic abdominal pain for more than three 
monthss and if written informed consent was obtained. Patients were excluded if they 
hadd pathology other than adhesions, which might explain the abdominal pain e.g. 
irritablee bowel syndrome, slow transit obstipation, inflammatory disease, pelvic 
outlett obstruction. Other exclusion criteria were actual treatment by a psychiatrist, 
usee of antipsychotic drugs, anti-depressive medication, steroids, pregnancy, prior 
pelvicc irradiation or prior laparotomy less than six months ago. 
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SurgicalSurgical procedure 
Al ll  laparoscopic procedures were done under general anaesthesia and were 

performedd by one surgeon. First a diagnostic laparoscopy was done. The first trocar 
wass inserted via an open introduction. If present, adhesions were classified according 
too 16 predetermined sites '4. The area (cm2) of the adhesions was measured with a 
calibratedd probe. All adhesions were lysed namely those joining the viscera with 
abdominall  wall or pelvis and those joining the viscera. A second look laparoscopy was 
donee 6-12 weeks after adhesiolysis to evaluate reformed and "de novo " adhesions 
accordingg to another study protocol in most of the patients. In the presence of 
reformedd or "de novo" adhesions, adhesiolysis of all adhesions was done at second 
lookk (data not published yet). 

HistoryHistory of the patient 

Patientt characteristics and character of the pain were evaluated with a self-reported 
questionnairee we used at our clinic. 

EfficacyEfficacy parameters 
Withh the help of an independent observer, patients were asked to fil l in a set of 

validatedd Dutch versions of scoring lists one day before laparoscopic adhesiolysis, 4-
100 weeks (= before second look), 3, 6, 12 and 24 months after adhesiolysis. 

Painn was assessed with the McGill questionnaire !5. The score ranges from 10 
(minimall  pain) to 40 (maximal pain). Each measurement of the McGill pain score 
tookk place at the pain clinic of the LUMC by a trial nurse. Patients with an intra-
individuall  decrease of the McGill score of 5 points or more, were considered as 
successfull  '5. Patients with a decrease of the McGill score of less than 5 points were 
consideredd as a failure of the laparoscopic adhesiolysis treatment. 

Too evaluate the effect of adhesiolysis on quality of life, the Short Form 36 Health 
Surveyy (MOS/SF36) (range:0-100) and the Gastrointestinal Quality of Life Index 
(GIQLI)) (range: 0-144) were assessed 17J8. A higher score indicates better quality of 
life.. Questionnaires were filled in one day before the first and second look 
laparoscopyy at the department of surgery. 
Thee questionnaires of postoperative follow-up were mailed to the patients 3, 6, 12, 24 
monthss after surgery. Based on the literature an increase of 10 points on the quality 
off  life score was defined as clinically relevant 18. 

Too determine if there were any differences between the successful treated patients 
andd those who did not respond well (failures) the preoperative parameters (number of 
adhesions,, frequency of operations/ adhesiolysis in the history, localisation and type of 
pain,, SCL- 90, McGill score and quality of life) were compared. 
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StatisticalStatistical analysis 
Thee data are presented in median (range: minimum-maximum). Significance was 

definedd as/? < 0.05. The Mann-Whitney U-test, Chi-squared test and Wilcoxon signed 
rankss test were used where appropriated. The Pearson correlation coefficient was 
calculatedd between the area of adhesions at first and second look, McGill pain score, 
typee and localisation of pain and quality of life preoperatively. 

Results s 

Twenty-threee patients, 22 female and one male, with a median age of 41 (range: 
25-65)) years were included in the study. Patients suffered about eight years (range: 
0.5-20)) from chronic abdominal pain and had an average of three operations before 
participatingg in the study. Patient characteristics and previous surgical interventions 
aree summarized in table 1. 

TableTable  1. Patient characteristics 

Male:: Female 
Age e 
Bodyy Mass Index (kg/m2) 
Co-morbidity y 
-- M. Gravis 
Durationn of pain (years) 
Meann number of operations 
Numberr of patients who had one or more previous operations 
-- gynaecology 
-- surgery 
-- diagnostic laparoscopy and/ or adhesiolysis 
-- urology 
Medication n 
-- no 
-- analgesic 

nonn opioids 
opioidss (morfine) 

-- sedatives 
Typee of the pain 
-- localised/ at the incision of previous operations 
-- position dependent 
-- dyspareuny 
Localisationn of the pain 
-- upper abdomen 
-- lower abdomen 
-- total abdomen 
-- other 

23 3 

11 :22 
41.344 9 
23.88 9 

1 1 
8.11 4 
3.33 + 1.6 

12/23 3 
18/23 3 
9/23 3 
1/23 3 

4/23 3 

19/23 3 
2/23 3 
5/23 3 

16/23 3 
14/23 3 
8/23 3 

5/23 3 
13/23 3 
3/23 3 
2/23 3 
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Inn 18/23 patients the pain started after an operation, 13 patients described their pain 
ass very severe and 20/23 patients had pain every day. Character of the pain is 
summarizedd in table 2. Median SCL-90 score showed no gross deviations when 
comparedd with the normal population (data not shown). One patient was excluded 
becausee there were no adhesions at first laparoscopy. 

TableTable  2. Character of the pain (n=23) 

Howw did the pain start 
-- after a disease (1/23) 
-- after abdominal operation 
(18/23) ) 
-- at sudden (4/23) 

Aggravatingg factors 
-- exertion (4/23) 
-- increase of intra abdominal 
pressuree (3/23) 
-- exertion and increase of intra 
abdominall pressure (15/23) 
-afterr coitus (1/23) 

Severityy of the pain 
-nott severe (1/23) 
-- a little bit (9/23) 
-- very severe (13/23) 

Relievingg factors 
-- no relieving factors (4/23) 
-- détente/ relaxation (7/23) 
-- rest (9/23) 
-- analgesic (3/23) 

Painn during the day 
-- constant (2/23) 
-- getting worse during 
thee day (12/23) 
-- attacks during the day (7/23 
-- different (2/23) 

AA day without pain 
-- yes (3/23) 
-- no (20/23) 
Timee of occurrence 
-- in the morning (1/23) 
-duringg the day (14/23) 
-att night (1/23) 
-- not specific (7/23) 

Thee median operative time needed for adhesiolysis at first laparoscopy was 77.5 
minutess (range: 35-275). Median area of adhesions at first laparoscopy was 104.2 
cm'cm' (range: 10-472). In one patient postoperative an ileus occurred that was treated 
conservatively.. Median postoperative hospital stay was 4.5 days (range: 2-20). In 
19/222 patients a second look laparoscopy was performed. Median period between 
adhesiolysiss and second look was 7 weeks (range: 6-22). The median time needed for 
laparoscopicc adhesiolysis was 55 minutes (range: 20-170). Median area of adhesions 
att second look laparoscopy was 32.3 cm2  (range: 0-450). In two patients 
postoperativee complications occurred. One patient had a trocar site bleeding and the 
otherr had an ileus, both treated conservatively. Mean postoperative hospital stay was 
44 days  5.2. 

Meann pain score in the 22 patients before adhesiolysis was 30.7  5.7. Four to 
eightt weeks and three months after adhesiolysis, 13 patients were considered as 
successfull  and 9 patients were considered as failure. At six and 12 months after 
adhesiolysis,, 11/22 patients were considered as successful. Two years after 
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adhesiolysiss 10/22 patients (45 %) were successful; five of them had no pain at all 
andd the other five had a mean score of 16.4  2.1. After 6 months the number of 
successfullyy treated patients stabilised. Patients who failed or with a complete relapse 
off  pain did not visit the pain clinic after three months because of lack of motivation. 
Thiss information was obtained by telephone. The results of the McGill pain score are 
shownn in figure 1. 

McGill l 
score e 

400 -

355 -

30 0 

25 5 

20 0 

155 -

10 0 

133 13 

1-22 3 

 successful 

244 months 

failure e 

FigureFigure  1. Mean McGill pain score of patients with chronic abdominal pain before and after 
adhesiolysisadhesiolysis with two years of follow-up. Patients with an intra-individual decrease of the McGill 
scorescore of 5 points or more were considered as successful and are depicted in dots. Patients with a 
reductionreduction of less than 5 points were considered as failure and are depicted in blocks. At 6 months 
ofof follow-up, patients who had failed or who had a complete relapse of pain did not visit the pain 
clinicclinic because of lack of motivation. Only five patients considered as failure, visited the pain clinic 
atat six months and six patients were lost to follow-up 

Inn the ten successfully treated patients the quality of life score as measured by the 
SF-366 had improved on the scales physical and role physical functioning three months 
afterr adhesiolysis until two years of follow-up. Social functioning improved six 
monthss after adhesiolysis until two years of follow-up. Role emotional function only 
improvedd before the second look (data not shown). The other scales showed no 
significantt increase on the quality of life scales at two years of follow-up (Figure 2a). 
Qualityy of life score measured by the GIQLI improved on the total score until two 
yearss of follow-up. When looking at the other scales, only gastrointestinal symptoms 
improvedd six months until two years after adhesiolysis (Figure 2b). 
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Afterr dividing the study population in failures and successfully treated patients, no 
significantsignificant differences were found between both groups according the area of 
adhesionss at first look and second look, number of operations in the history, 
localisationn and type of pain, SCL- 90, McGill pain score and quality of life score 
beforee adhesiolysis (data not shown). When comparing the area of adhesions found 
duringg first laparoscopy with the amount of pain measured with the McGill , type and 
localisationn of pain and quality of life, it was not possible to detect any correlation. 

100 0 

60 0 

40 0 

20 0 J J 
PFF RF SF BP GH VT RE MH 

PF== physical 
functioning g 
RF== role functioning 
SF== social functioning 
BP== bodily pain 
GH== general health 
VT== vitality 
RE== role emotional 
MH== mental health 

Preoperativee H 2 years after adhesiolysis 

FigureFigure  2a. Quality of life measured by SF-36, range 0-100. Higher score indicates better quality of 
life.life. Mean score of the successfully treated patients (n=10) before and at two years of follow-up 
areare shown 

IncreaseIncrease of 10 points on the quality of life score was defined as clinically relevant 
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Gll  TS PF SW EM 

Preoperative e 22 years after adhesiolysis 

Gl== gastrointestinal symptoms 
TS== total score 
PF== physical functioning 
SW== social well being 
EM== emotional well being 

FiguresFigures  2b. Quality of life measured by GIQLI, range 0-144. Higher score indicates better quality 
ofof life. Mean score of the successful patients before and at two years of follow-up are shown 
"" Increase of 10 points on the quality of life score was defined as clinically relevant 

Discussion n 

Tenn of the 22 patients (45%) had significantly less pain on the McGill score at two 
yearss of follow-up, after laparoscopic adhesiolysis. After a follow-up of 3-6 months 
thee number of successfully treated patients stabilised until the end of follow-up. The 
successs rate in the present study is much lower as compared to other series in which 
ann improvement of 60-80 % is observed 9,11,12 2 Threee possible explanations can be 
givenn for this discrepancy. Firstly, in most studies pain is measured on an one 
dimensionall  scale as it is a specific sensory quality " ' 9. With the use of the 
multidimensionall  McGill pain score many aspects of pain are take into consideration. 
Thee McGill score seems to provide a more sensitive measurement of pain than does a 
simplee VAS . Pain evaluated by the VAS in those patients with chronic abdominal 
pain,, is therefore underestimated. Secondly, the period of follow-up could also 
influencee the outcome '6. Bias caused by placebo effect in the present study was 
reducedd to a minimum since a follow-up of at least two years was obtained. 
Retrospectively,, the number of successfully treated patients stabilised after 6 months. 
Thirdly,, the use of an independent observer collecting the data and not the physician 
iss of importance. It is well known that the patient is willin g to please the physician by 
reportingg more favourable results . 
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Inn the successfully treated patients laparoscopic adhesiolysis had a significant 
impactt on physical-, role physical- and social function and less gastrointestinal 
symptomss were noticed. It is interesting that patients who reported improved pain 
scores,, did not improve on the pain scores of the quality of life questionnaires. The 
highlyy selected group of patients and the sensitivity of the McGill pain score could 
explainn this. 

Inn the study of Frey et al. no correlation was detected between history of the patient 
andd adhesions . This was confirmed by the present study since no correlation was 
foundd between adhesions, the amount of pain measured with the McGill, the type and 
localisationn of the pain. After dividing the study population in failures and 
successfullyy treated patients, no significant differences were found between both 
groups. . 

Inn conclusion laparoscopic adhesiolysis for chronic abdominal pain due to 
adhesions,, is effective in only 10/22 (45 %) patients. Unfortunately no predictive 
parameterss could be identified to select the potential successful patient. Laparoscopic 
adhesiolysiss should therefore be applied with caution and only in patients after 
extensivee counselling. 
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Abstract t 

Background:Background: In most studies measurement of pain is described as a secondary 
outcomee parameter. It is not studied in detail whether the length of the incision or the 
lengthh of bowel segment resection is related to the intensity of postoperative pain after 
laparoscopicc and open bowel surgery. 
Objective:Objective: The objective of the study was to evaluate the amount of morphine needed 
inn relation to the length of the incision and the extent of bowel resection. 
Method:Method: Patients with Inflammatory Bowel Disease (IBD) and familial adenomatous 
polyposiss (FAP) eligible for elective laparoscopic and open bowel resection were 
evaluated.. Subjective pain score was measured with the visual analogue scale (VAS). 
Thee amount of morphine required by the patient was registered using the patient 
controlledd analgesia pump (PCA). 
Results:Results: Thirty-two patients were evaluated and one was excluded. Median age was 
32.55 years (range: 18-68 years). Patients had a comparable VAS score of less than 
five,, which reflected sufficient analgesia. There was a trend of more morphine needed 
thee first 12 hours postoperatively in patients with a larger incision (> 8 cm) compared 
too patients with a smaller incision (< 8 cm) (36.5 mg (range: 15-69.5 mg) versus 25 
mgg (range: 10.8-66 mg) /?=0.06). Morphine requirement at 24-72 hours 
postoperativelyy did not differ between patients with a large or small incision. In 
patientss with a larger resection of bowel total morphine needed, was higher compared 
too patients with a smaller resection of bowel segment. No sufficient correlation was 
noticedd between incision length, length of bowel resection and analgesia needed. 
Conclusions:Conclusions: In patients with an extensive resection of bowel segment, more morphine 
wass needed the three days postoperatively and the amount of morphine needed was not 
relatedd to the length of the incision. 
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Introductio n n 

Painn is a subjective experience influenced by cultural learning, attention and other 
psychologicall  variables '. Postoperative pain after abdominal surgery can lead to 
discomfortt which also could cause postoperative complications such as decrease in 
pulmonaryy function, atelectasis and prolonged postoperative ileus 2i. While pain 
remainss a subjective experience, several factors such as operation time, length- and 
localisationn of the incision seems to be correlated with the intensity of pain . In 
laparoscopicc surgery additional factors related to pain are the amount, type and 
temperaturee of the gas, the length and residual of intra-abdominal gas and the pressure 
(mmHg)) used during operation 5"7. It has been reported that laparoscopic surgery is 
associatedd with less pain postoperatively due to the smaller incisions, less need for 
analgesia,, faster recovery and earlier return to normal activities when compared to 
openn surgery 8"15. 

Feww studies described the impact of the number and the size of the abdominal 
incisionss on pain 16"21. In most studies measurement of pain is described as a secondary 
parameter.. It has not been evaluated in detail whether the incision itself or intra-
abdominall  dissection in terms of the extent of bowel resection, is related to the 
intensityy of pain or the required amount of analgesia. 

Postoperativee pain management can be achieved by regional, local or systemic 
applicationn of analgesia 22. The administration of analgesia can be given by a nurse on 
patientss request, or continuous with a pump. In both cases the pain-management is not 
tailoredd to the individual needs of the patient and makes comparison between different 
proceduress difficult if not impossible. With the use of a patient controlled analgesia 
pumpp (PCA), where patients can administer morphine according to their needs, the 
morphinee requirement reflects their subjective feeling of pain. The PCA thus makes a 
validd comparison of analgesia requirements possible, which is not the case with 
epidurall  analgesia, continuous dose of morphine or nurse administered analgesia. 

Thee objective of this study was to investigate the amount of morphine needed in 
relationn to the length of the incision and extent of bowel resection in patients with 
inflammatoryy bowel disease (IBD) and familial adenomatous polyposis (FAP). 

Patientss and Methods 

Mostt patients were part of an ongoing randomised study comparing laparoscopic 
versuss open ileocolic resection for Crohn's disease (CD) and laparoscopically-assisted 
versuss open colectomy for, ulcerative colitis (UC) and familial adenomatous polyposis 
(FAP).. Exclusion criteria were patients under the age of eighteen years, previous 
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operationn and palpable intra-abdominal mass in patients with inflammatory bowel 
disease. . 

Anaesthesia Anaesthesia 

Alll  patients were premedicated with a benzodiazepine. General anaesthesia was 
inducedd with sufentanyl 0.5 u.g/kg and computer controlled target infusion (TCI), 
propofoll  2-4 ug/ml. Muscular relaxation was obtained with vecuronium 0.4 mg/kg. 
Patientss were intubated and ventilated with an oxygen/air mixture (Fi02= 40%). 

SurgicalSurgical technique 
Laparoscopicc ileocolic resection and right-sided colectomy, were performed with 

thee patient placed in the French position, as earlier described :3'24. In short: a 
pneumoperitoneumm of 15 mm Hg using C02 was installed with the open introduction 
off  the first trocar/ Veress needle. Laparoscopic ileocolic resection was done using 
threee trocars. After laparoscopic mobilisation of the right colon and terminal ileum, the 
bowell  was exteriorised through a 4-5 cm transumbilical incision. Vascular ligation, 
bowell  division and creation of the anastomosis were done extracorporeal. 

Laparoscopicc proctocolectomy with ileopouch anal anastomosis or colectomy with 
ileorectall  anastomosis was done with the patients placed in stirrups in a modified 
lithotomyy position, as described earlier 24. In short: laparoscopic colectomy was 
performedd using a hand-assisted approach with the hand-port placed in a Pfannenstiel 
incision.. Mobilisation and devascularisation of the bowel was done laparoscopically. 
Transectionn of the bowel and re-anastomosis was done through the Pfannenstiel 
incision. . 

Conventionall  resection was performed through a midline incision. None of the 
incisionss were locally infiltrated with analgesics. 

LengthLength of bowel resection and the incision 
Lengthh of the segment of bowel resection was measured directly after removal of 

thee specimen. Length of the incision was measured at the day of discharge. Both 
measurementss were done by an independent investigator. The length of trocar 
incisionss were not included. 

SubjectiveSubjective pain assessment 
Thee subjective feeling of pain was assessed with the Visual Analogue Scale (VAS) 

too determine whether patients had a comparable subjective pain score. Subjective pain 
wass evaluated 24, 48, 72 hours after operation and at day 7 postoperative with a Visual 
Analoguee Scale (VAS) ranging from 0 (no pain) to 10 (most severe pain) in rest and 
duringg movement/coughing. A VAS score in rest of less than five indicates adequate 
analgesiaa 2\ 
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ObjectiveObjective pain assessment 
Thee amount of morphine required by the patient was registered using the Patient 

Controlledd Analgesia pump (PCA - B|Braun) in addition to four times a day 1000 mg 
paracetamoll  during 3 postoperative days. Patients were instructed about the PCA at the 
outt patient clinic of anaesthesiology and one day before operation at the department of 
surgery.. All patients had the PCA-pump immediately after operation. The PCA bolus 
wass set on 1 mg/ml morphine with a total dose of 30 mg in 4 hours. The lockout 
intervall  between demands (a refractory period during which no further dose could be 
obtained)) was 5 minutes. No continuous dose of morphine was administrated. After 
threee days the PCA was disconnected and the pain was managed with paracetamol 
orally.. Data collected with the PCA pump were transferred to a personal computer 
wheree the morphine dose and frequency of request (either given boluses or rejected) 
weree analysed. In case of pain, despite the use of the PCA-pump, patients received a 
boluss of 5-10 mg morphine subcutaneously, which was taken into analysis. Other 
analgesicss used were also documented. Data were collected by an independent 
investigator. . 

StatisticalStatistical analysis 
Dataa are presented in median and range. To evaluate the effect of length of the 

incisionn on morphine required and subjective pain, the median length of the incision 
wass used as cut off point. Differences between groups were tested using the Mann-
Whitney-U-test.. A value of p < 0.05 was considered statistically significant. Pearson 
correlationn was performed to determine if there was any correlation between pain (in 
termss of the morphine needed and VAS), the length of the incision and length of 
bowell  resection. All analyses were performed using SPSS* 9.0 (SPSS Benelux BV) 
forr Windows. 

Results s 
Thirty-twoo patients were evaluated and one was excluded because of dysfunction of 

thee PCA pump. Median age of the study group was 32.5 years (range: 18-68 years). 
Noo morbidity occurred in the first three days after surgery. Patients characteristics are 
shownn in table 1. The median length of the incision of the total group was 8 cm (range: 
4-300 cm). 
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TableTable  1. Patients characteristics after different types and approach of bowel resection 

~ ~ ~~ TF3Ï 

M:: F 11:20 
Agee (years) (median (min.- max.)) 32.5 (18-68) 
BMII (kg/m2) (median (: min.-max.)) 23.5 (18.4-33) 
CD:UC:FAPP 1 0 : 1 4 : 7 
ASAA classification 
l / l l / l l ll 9:21:1 
Medicationn preoperative 

5-ASAA 12 
corticosteroids/immunosuppressivee 17/12 
antihypertensivee 2 
antidepressivee 2 
benzodiazepiness 1 
opioidss 3 
supplementss 4 

Typee of operation / length of the incision (cm) (min.- max.) 
-- ileocolic resection and primary anastomosis 

conventionall (n=4) 10.3(9-14.5) 
laparoscopicc (n=4) 4.4 (3.5-8) 

-- proctocolectomy and IPAA/ subtotal colectomy and IRA 
conventionall (n=5) 22.5(12-30) 
laparoscopicc (n=12) 8(7.5-12) 

-- colectomy without primary anastomosis 
conventionall (n=2) 19.8(9.5-30) 
laparoscopicc (n=4) 8 (8-8) 

Lengthh of bowel resection (cm) (range: min.-max.) 
-- ileocolic resection and primary anastomosis 

conventionall (n=4) 27.7 (18-50) 
laparoscopicc (n=4) 30(17-34) 

-- proctocolectomy and IPAA/ subtotal colectomy and IRA 
conventionall (n=5) 99 (70-101) 
laparoscopicc (n=12) 104(73-120) 

-- colectomy without primary anastomosis 
conventionall (n=2) 105.5(101-110) 
laparoscopicc (n=4) 94 (77-111) 

ASA=ASA= American Society of Anesthesiologist 
CD-CD- Crohn's disease 
UC=UC= Ulcerative Colitis 
FAP-FAP- Familial Adenomatous Polyposis 
IPAA=IPAA= ileal pouch anal anastomosis 
IRA=IRA= ileal rectal anastomosis 
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SubjectiveSubjective pain assessment 
Mediann VAS scores in rest and during coughing/ movement at day 1,2,3 and day 7 

postoperativelyy for the total study group and in patients with an incision length of > 8 
cmm or < 8 cm are shown in figure 1. Median VAS scores in rest at day 1, 2, 3 
postoperatively,, were less than 5 in the total group and in the subgroups indicating a 
sufficientt pain management. Also the pain score at day 7 postoperatively was less than 
55 for the total study group and in the subgroups. VAS score during movement and 
coughingg was above 5 at day 1-3 postoperatively and less than 5 at day 7. 
Nonee of the patients who had a laparoscopic resection mentioned shoulder tip pain. 
Thee VAS score during coughing/ movement at day 1 postoperatively, correlated with 
thee length of the incision (r=0.5;/?<0.05). The VAS score in rest and during coughing/ 
movementt did not correlate with the length of bowel resection at any time point of 
measurements.. Thus, in the total group of patients and in the subgroups, no differences 
weree observed in subjective pain score in rest indicating sufficient analgesia and valid 
comparisonn of morphine requirement in the study group. 

ObjectiveObjective pain assessment 
Morphinee needed 12-72 hours after operation is shown in table 2. In all patients 

highestt dose of morphine was needed in the first 24 hours postoperatively. There was a 
trendd of higher morphine requirements in patients with an incision length of > 8 cm in 
thee first 12 hours postoperatively, when compared to patients with an incision of < 8 
cmm (37 mg (range: 15-70 mg) versus 25 mg (range: 11-66 mg)/?=0.06). 
Att 48 and 72 hours postoperative, morphine requirement was similar in both groups of 
patientss with an incision length of > 8 or < 8 cm. Morphine registered in 72 hours with 
thee PCA was 117 mg (range: 16-246 mg). Patients with an incision length of > 8 cm 
hadd comparable total morphine requirements (PCA and extra morphine) as in patients 
withh an incision length of < 8 cm ((121 mg, range: 34-250 mg) versus (97 mg, range: 
16-1866 mg) (p=0.5), respectively). When dividing the study group in different 
approachess of bowel resection, 'highest total morphine requirements were noticed in 
thee patients after proctocolectomy and ileal pouch anal anastomosis (143 mg, range: 
30-1966 mg), followed by patients after a colectomy without primary anastomosis (128 
mg,, range: 107-250 mg), patients after ileocolic resection (65 mg, range: 19-160 mg) 
andd subtotal colectomy and ileal rectal anastomosis (53 mg, range: 30-143 mg) (Table 
2)--
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incisio nn </= 8 cm (n=19) 

FigureFigure  1. Vas score in rest and during coughing/movement day 1-3 and 7 postoperatively 
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Discussion n 

Thee VAS score is a simple and reliable measurement, which reflects the subjective 
feelingg of pain 62627, However, VAS measurement in the immediate postoperative 
periodd can be unreliable 2\ A VAS score in rest of more than five, has been considered 
ass inadequate analgesia, and should be modified according to the patient's needs. If 
analgesiaa therapy judged by the VAS score at rest is adequate (VAS score less than 5), 
VASS score during coughing/ movement gives reliable information about the level of 
pain. . 

Inn all patients adequate analgesia was obtained using the PCA. During coughing/ 
movementt the VAS score was higher than 5 in the total group of patients and 
subgroupss (patients with an incision length of < 8 cm or > 8 cm, after different surgical 
approaches,, and different length of bowel resection) indicating that it is difficult to 
anticipatee on unexpected movements. VAS score reported during coughing/ 
movement,, suggests that the subjective pain did not depend neither on the extent nor 
thee approach of the surgery. None of the laparoscopic patients complained of shoulder 
painn which is believed to be caused by remaining subdiaphragmatic C02. This is not 
surprising,, since the CO: was effectively removed from the abdomen due to 
exteriorisationn of the specimen. 
Thee natural cause and differences in postoperative subjective pain can only be 
assessedd if no pain medication is administered which is not ethical. 

Patientt controlled analgesia pump (PCA) allows tailoring of analgesia to the needs 
off  the individual patient and makes it possible for the patients to control their own 
pain.. In addition every analgesia requested (either bolus given or rejected) could be 
recordedd by electronic PCA systems, so that exact information of analgesia is given "s. 
Sincee patients administered the analgesia to their own needs and patients had 
comparablee subjective pain score, the morphine requirement was used as a reliable 
measuree to evaluate different approaches of surgery. 

Higherr dose morphine was required only in the first 12 hours postoperatively in 
patientss with a larger incision compared to a smaller incision. Whereas in patients with 
ann extensive segment resection of the bowel, significant more morphine was needed 
untill  three days postoperative. No sufficient correlation was found between incision 
length,, length of bowel resection and amount of analgesia needed. Since patients with 
ann incision of > 8 cm represented all conventional and one laparoscopic resection and 
patientss with an incision of < 8 cm represented all laparoscopic resections, it can be 
suggestedd that there was a trend of higher morphine requirement in the conventional 
groupp the first 24 hours postoperatively. In the study of Milsom et a!, comparing 
laparoscopicc versus conventional surgery for Crohn's disease, there was no difference 
inn the amount of analgesia used registered with the PCA pump from day 1-3 
postoperativelyy '". This could be supported by our results since the amount of 
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morphinee needed did not differ significantly between the laparoscopic and 
conventionall  group from day 1-3 postoperatively. 

Fromm this study we may conclude that the highest dose of morphine was needed in 
thee first 24 hours postoperative and that patients with an extensive bowel resection 
usedd a higher total dose of morphine, but the length of the incision did not have any 
influencee on the morphine needed. Since the patients with an incision length of < 8 cm 
includedd virtually all laparoscopic patients, the presumed benefit of laparoscopic 
surgeryy with respect to postoperative pain is overstated when compared to 
conventionall  surgery. 
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Abstract t 
Objective:Objective: The objective of this study was to compare laparoscopically-assisted 
ileocolicc resection for Crohn's disease of the distal ileum with open surgery in two 
consecutivee groups of patients. 
Method:Method: From 1995 until 1998, 48 patients underwent open ileocolic resection in the 
Academicc Medical Center in Amsterdam, while 30 patients had laparoscopically-
assistedd ileocolic resection at the Leiden University Medical Center. Patient 
characteristics,, peri-operative course and recovery were compared. Differences 
betweenn groups were tested using Student's /-test for independent groups and chi-
squaree tests when appropriate. 
Results:Results: The open and the laparoscopic patient groups were comparable for age, 
gender,, body mass index, prior abdominal surgery and length of resected bowel. 
Conversionn rate was 6.6 %. Laparoscopic operating times (138  36 min.) were 
significantlyy longer than those observed in the open group (104  34 min.)(/?<0.0l). 
Dischargee was significantly earlier in the laparoscopic group than the open group (5.7 
versuss 10.2 postoperative day, p < 0.01). Postoperative morbidity did not differ 
significantlyy between the patients treated traditionally (14.6%) and laparoscopically 
(10%). . 
Conclusion:Conclusion: Compared to open surgery, laparoscopic ileocolic resection for Crohn's 
diseasee is associated with similar morbidity rates, a shorter hospital stay and improved 
cosmeticc results, justifying the laparoscopic approach as the procedure of choice. 
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Introductio n n 

Sincee the first reported successful series of laparoscopic colectomies in 1991, an 
increasingg number of mostly retrospective papers has been published concerning 
laparoscopic(-assisted)) bowel surgery. Prospective reports of the first results of 
laparoscopicc bowel surgery in selected patients represent institutional learning curves. 
Laparoscopicc colorectal surgery for malignancy is still controversial, particularly after 
thee first reports of port site metastases 4J31419. The application of laparoscopy in 
colorectall  cancer has to be performed with caution since cure and long term survival 
cannott be trade in for improved short-term recovery y. However, no such controversy 
existss when dealing with benign diseases. Therefore, laparoscopic colorectal surgery 
forr benign diseases has met with great enthusiasm and widespread acceptance. 

Althoughh a variety of laparoscopic intestinal procedures have been done in different 
settings,, many surgeons have been reluctant about its application in patients with 
Crohn'ss disease. Thickening of intestinal mesentery, inflammatory adhesions and 
massess and unsuspected fistula or abscesses can significantly complicate this already 
technicallyy challenging procedure n. Some papers deal specifically with laparoscopic 
bowell  surgery for inflammatory bowel disease l'2-SIOMI2-20 j n e procedures mainly 
includee stoma surgery, ileocolic resection, left, right and (sub) total colectomy for 
Crohn'ss disease, and subtotal or even restorative proctocolectomy. Most of these 
reportss consist of series of highly selected patients. The few available studies 
comparingg open versus laparoscopic surgery assessed two patient groups that 
underwentt surgery in one institution making a selection bias inevitable 8'20. 

Thee objective of this study is to compare two consecutive groups of patients with 
Crohn'ss disease of the distal ileum, one having laparoscopically-assisted ileocolic 
resectionn in one hospital, the other having open ileocolic resection in another hospital 
duringg a similar time period. 

Patientss and methods 

AA consecutive series of patients who had primary ileocolic resection for Crohn's 
diseasee of the distal ileum from 1995 until 1998, were included in the present study. 
Al ll  48 patients with Crohn's disease treated in the Academic Medical Center in 
Amsterdamm (AMC) had open surgery. In all 30 patients with Crohn's disease treated in 
thee Leiden University Medical Center (LUMC), a laparoscopic approach was 
attempted.. Preoperative work-up was nearly identical in both centres. All patients that 
hadd laparoscopic surgery underwent enteroclysis and colonoscopy. 
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LaparoscopicLaparoscopic technique 
Patientss were placed in the French position. A three trocars approach was used 

(subumbilicall  10 mm, right fossa 10 mm, suprapubic 5 mm). The surgeon stood 
betweenn the legs of the patient with the camera in his left hand and monopolar cautery 
scissorss in his right hand. The surgeon's assistant was standing on the left side of the 
patientt manipulating the cecum with a retractor. Insertion of the video scope through 
thee trocar in the right fossa enabled a safe laparoscopic mobilisation of the right colon 
withh optimal visualisation of the right ureter and duodenum. Ureter stent placement 
wass therefore considered unnecessary. After full mobilisation of the right colon, the 
distall  ileum and the cecum were exteriorised through a 4-6 cm vertical incision 
throughh the umbilicus. Vascular ligation, bowel division, and a sutured side-to-end 
anastomosiss were performed extra-corporeally. The laparoscopic part of the operation 
wass done by a laparoscopic surgeon. The open part of the operation was done by a 
surgicall  trainee under supervision. Enlargement of the planned incision was 
consideredd a conversion to open surgery. 

OpenOpen technique 
Throughh a midline incision the right colon was mobilised. After vascular and bowel 

division,, usually a sutured side-to-end ileocolic anastomosis was performed. The 
proceduree was done by a surgical resident supervised by an experienced surgeon. In 
bothh the AMC as well as in the LUMC, the extent of bowel resection was determined 
byy the macroscopic involvement of the bowel. Postoperatively, mobilisation, start of 
orall  feeding and discharge were allowed as soon as possible in both hospitals. 

StatisticalStatistical analyses 
Parameterss including age, gender, body mass index, preoperative steroid dosage, 

tubee feeding, prior abdominal operations, length of resected bowel and additional 
proceduress were assessed for both the open group and the laparoscopically-assisted 
groupp in order to determine whether both patient groups were comparable. 
Thee perioperative courses of the laparoscopic group of patients were compared with 
thee open group by evaluation of the conversion rate in the laparoscopic group, 
operatingg times, blood loss, ability to tolerate more than 1000 millilitre s of fluids, first 
bowell  movement, narcotics required in the first 72 hours, length of postoperative 
hospitall  stay and the presence of perioperative complications. 
Meann operating times, blood loss and morbidity rates were assessed in the 
laparoscopicc group according to year of surgery in order to determine a learning curve 
effect,, since all laparoscopically treated patients were operated by or under the 
supervisionn of one laparoscopic surgeon (W.A.B). 

Statisticall  analysis was done using SPSS" 7.5 (SPSS Benelux BV) for Windows. 
Differencess between groups were tested using Student's /-test for independent groups. 
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Whenn appropriate, chi-square tests were done to determine differences between 
groups.. A value of/? < 0.05 was considered statistically significant. 

Results s 

Thee open and the laparoscopic patient groups were comparable for age, gender, 
bodyy mass index and length of resected bowel (Table 1). Twelve patients (25%) in the 
openn group (appendectomy n=8, colostomy n=l, lower midline incision for 
gynecologicall  indications n=3) and six patients (20%) in the laparoscopic group 
(appendectomyy n=4, laparoscopic cholecystectomy n=l, laparoscopic colostomy n=l) 
hadd prior abdominal surgery. Preoperatively, the laparoscopic group of patients had 
significantlyy more extensive medical treatment for the Crohn's disease, since 
preoperativee steroid dosages and incidence of tube feeding were higher in this group. 

TableTable  1. Characteristics of patients who underwent laparoscopic and open ileocolic resection for 
Crohn'sCrohn's disease 

Genderr (male: female) 

Agee (years) 

Timee between onset 

andd exacerbation (years) 

Steroidd dosage (mg/day) 

Tubee feeding 

Bodyy mass index (kg/m2) 

Priorr abdominal surgery 

Lengthh of bowel 

resectionn (cm) 

Additionall procedures 

openn ileocolectomy 

n=48 8 

meann + SD 

12:36 6 

3 3 

7.88  1.14 

6.44 8 

0 0 

22.44 6 

12(25%) ) 

22.66 + 13 

9(19%) ) 

laparoscopically-assisted d 
ileocolectomy y 

n=30 0 

meann  SD 

7:23 3 

311 0 

7.00  0.92 

18.77  10.6 

13(42%) ) 

21.77 + 4.5 

66 (20 %) 

24.77  15 

12(33%) ) 

p-value e 

ns s 

ns s 

ns s 

p<0.01 1 

p<0.01 1 

ns s 

ns s 

ns s 

ns s 

AA p value of < 0.05 was considered significant 
nsns = not significant 
SDSD - standard deviation 
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Moree additional procedures were done in the laparoscopic group (33%) when 
comparedd to the group that had traditional surgery (19%) (Table 2). 

TableTable  2, Additional procedures during laparoscopic and open ileocolic resection for Crohn's 
disease disease 

None e 

Smalll bowel resection 

(fistula)) or stricturoplasty 

Colostomyy closure 

Drainagee intra-abdominal abscess 

Resectionn of Meckel's diverticula 

Closuree of sigmoid (ileal sigmoidal 
fistula) ) 

Creationn of colostomy 

Closuree of vesical fistula 

Gastro-enterostomy y 

openn ileocolectomy 

n=48 8 

39(81%) ) 

3 3 

1 1 

1 1 

2 2 

1 1 

1 1 

laparoscopically--
assistedd ileocolectomy 

n=30 0 

200 (67%) 

3 3 

1 1 

1 1 

3 3 

1* * 

1 1 

Conversion Conversion 

Twoo of the 30 attempted laparoscopic ileocolic resections were converted to open 
surgery.. In the second consecutive patient an ileosigmoidal fistula was found 
necessitatingg conversion to laparotomy. In the second patient in whom laparoscopic 
resectionn was not completed, conversion was done because of suspicion of malignancy 
duringg laparoscopy. A right colectomy was done according to oncologic principles. 
Pathologicc examination of the specimen revealed an Astler Collar CI adenocarcinoma 
off  the ileocecal valve. 

Laparoscopicc operating times (138  36 min.) were significantly longer than those 
observedd in the open group (104  34 min.). Although not significant, blood loss 
tendedd to be higher in the laparoscopic group. Resumption of an oral diet (fluid intake 
andd normal diet) was earlier in the laparoscopic group, however this was not 
significantlyy different. Use of narcotics in the first 72 hours after surgery did not differ 
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betweenn groups (Table 3). Discharge was significantly earlier for the laparoscopic 
groupp than the open group (5.7 versus 10.2 postoperative day, p < 0.01), even if the 
complicatedd cases were excluded from analysis (5.7 versus 8.4 postoperative day, p < 
0.05). . 

Postoperativee morbidity did not differ significantly between groups. Seven 
complicationss occurred in four of the traditionally operated patients (14.6%). Two 
patientss required a surgical reintervention because of anastomotic leakage in one and 
ann intra abdominal abscess in the other. Both patients had a wound infection as well, 
andd one of them also had pneumonia. In the two other patients the postoperative 
coursee was complicated respectively by a wound infection and an intra abdominal 
abscesss that was successfully treated percutaneously. Three complications occurred in 
twoo of the laparoscopically treated patients (10%); in one patient a perianastomotic 
abscesss was drained percutaneously, in the other patient a Douglas abscess drained 
duringg the laparoscopic ileocolic resection recurred and was drained percutaneously. 
Thee latter patient also had a wound infection of the small transumbilical incision. 

TableTable  3. Outcome of laparoscopic and open ileocolic resections for Crohn's disease 

Operatingg time (min.) 

Bloodd loss (ml) 

Intakee of more than 

10000 ml of fluids (p.o.d) 

Returnn to normal diet (p.c 

Firstt bowel movement (p 

Narcoticss use in the first 

) ) 

o.d.) ) 

722 postoperative hours (mg) 

Postoperativee stay 

Postoperativee complications 

openn ileocolectomy 

n=48 8 

meann  SD 

1044 4 

1300 + 200 

3.33 8 

5.11 3 

3.55 8 

35.66  30 

10.22 8 

6/488 (14.6%) 

laparoscopically--
assistedd ileocolectomy 

n=30 0 

meann  SD 

1388 6 

2044 8 

2.88 2 

4.33 2 

3.44  1.3 

32.99  50 

5.77  1.9 

3/30(10%) ) 

p-value e 

p<0.01 1 

ns s 

ns s 

ns s 

ns s 

ns s 

p<0.01 1 

ns s 

AA p value of < 0.05 was considered significant 
nsns = not significant 
SDSD = standard deviation 
p.o.d.p.o.d. = postoperative day 
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LearningLearning curve 
Meann operating times, blood loss and morbidity rates were assessed in the 

laparoscopicc group according to year of surgery in order to determine a learning curve 
effect.. Mean operating times decreased after the first year to 130-140 minutes and 
meann blood loss from 402 millilitre s to 85-184 millilitre s in the years after. Morbidity 
wass the highest in the first two years of laparoscopically-assisted ileocolic resection 
andd diminished to zero the last two years (Figure 1). 
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FigureFigure  1. Mean operating times, blood loss and morbidity in the laparoscopic group according to 
yearyear of surgery (1995 n=8, 1996 n=7, 1997 n=7, 1998 n=8) 

Discussion n 

Ileocolicc resection is the most frequent surgical procedure in patients with Crohn's 
disease.. Half of the patients with Crohn's disease eventually require ileocolic resection 
duringg lifetime. About 40-50% of the patients requires a second operation within 10-
155 years 3. The presumed benefits of laparoscopic surgery such as earlier postoperative 
recoveryy and return to work, less adhesions and improved cosmesis might therefore be 
higherr in these young patients than in patients with other diseases. 
Thee present study confirmed the results by others 1.2.8,10.11.12.20.15 5 thatt laparoscopically-
assistedd ileocolic resection in Crohn's disease is feasible. Two patients were converted 
too open surgery, an earlier case because of the presence of an ileosigmoidal fistula, a 
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laterr case because of the suspicion of malignancy. Thus, only one patient was 
convertedd for technical reasons (3.5%). 

Conversionn rates reported in the literature have varied from 2.5% to 22.2% 
1,2.8,10.11,12.15.200 ga u er et aj i reported a high conversion rate in patients who had a large 
fixedd mass on preoperative physical examination. The presence of intestinal fistula in 
thee absence of an abdominal mass did not hamper completion of the laparoscopic 
procedure.. In the present study we have not encountered large masses probably 
becausee of the extensive medical treatment prior to surgery. The likelihood of 
conversionn is high in the presence of a large mass. Laparoscopic mobilisation can be 
difficultt and the size of the mass might require a larger incision than planned to 
exteriorisee the specimen. The low conversion rate in the present study can be 
explainedd by the absence of fixed masses and the inclusion of patients that did not 
havee prior ileocolic resection. 

AA laparoscopically-assisted approach rather than a complete laparoscopic approach 
wass chosen in the present study. In fact, only mobilisation of the right colon is done 
laparoscopically.. Extracorporeal vascular division is recommended in patients with 
Crohn'ss disease, because of the friable and hypervascular mesentery. In this way the 
minimall  invasive approach is combined with the safety of open vascular division and 
constructionn of the anastomosis with regular sutures instead of endo-stapling devices. 
Thiss makes the procedure less expensive and less time consuming. Laparoscopically-
assistedd ileocolic resection requires a vertical incision through the umbilicus or muscle 
splitt incision in the right lower quadrant. Among the advantages of the transumbilical 
incisionn rather than a muscle split incision in patients with Crohn's disease are a better 
prognosiss in cases of conversion, cases of reintervention because of complications, 
casess where future laparoscopically-assisted resections is required because of 
recurrences,, cases where future stoma surgery is needed, as well generally superior 
cosmesis.. The transumbilical incisional scar disappears almost completely in the 
shalloww of the umbilicus. 

Inn the present study, laparoscopically-assisted ileocolic resection required half an 
hourr longer in operating time compared to open surgery. Although more additional 
proceduress were done in the laparoscopic group, an operating time of 140-150 minutes 
wass reported by other experienced laparoscopists 15'20 as well. Higher preoperative 
steroidd dosages and tube feeding in almost half of the patients treated in the LUMC 
indicatedd a more extensive medical treatment of the Crohn's disease in the LUMC 
thann in the AMC. The difference in non-surgical management of two groups of 
patientss with Crohn's disease reflects the different approaches of the two hospitals. 
Lesss disease activity could have been expected in the laparoscopic group, which might 
havee resulted in shorter operating times. However, mean length of resected bowel did 
nott differ between groups. 

Althoughh not significantly so, blood loss was more in the laparoscopic group than in 
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thee open. Blood loss did not occur during the laparoscopic part of the operation. 
Exteriorizationn of the diseased segment of thickened and hyper-vascular bowel 
throughh a small incision often resulted in venous congestion and increased blood loss 
duringg vascular division. 

Postoperativee hospital stay was significantly longer after open ileocolic resection. 
Evenn if the complicated cases were excluded from analysis, postoperative hospital stay 
wass 2.5 days longer with this procedure than in the laparoscopic group. One might 
arguee that patients were treated differently after laparoscopy than laparotomy. 
However,, at both hospitals patients were encouraged to eat a regular diet as soon as 
possiblee (The surgeon who performed the laparoscopic procedures in the LUMC was 
trainedd in the AMC). This policy probably explains why intake of > 1000 millilitres 
wass achieved only 0.5 day earlier in the laparoscopic group than in the open group. 
However,, it is very likely, that a different attitude toward recovery after laparoscopic 
surgeryy on the parts of the patient, nurses and surgical staff was, at least in part, 
responsiblee for the earlier discharge in the laparoscopic group. Validated quality of life 
questionnairess sequentially taken have to address the issue of postoperative recovery 
inn randomised studies comparing the open with the laparoscopic approach. 

Morbidityy of laparoscopically-assisted and open ileocolectomy in Crohn's disease 
turnedd out to be low and comparable. One of the most obvious advantages of 
laparoscopically-assistedd ileocolic resection is improved cosmesis \ Since the peak 
incidencee of Crohn's disease is in young patients, the improved cosmesis should 
attractt particularly this group of patients. Remarkably, littl e attention has been paid on 
howw patients feel about improved cosmesis in literature. It is legitimate to investigate 
thee short-term benefits of laparoscopic surgery. However, from the patient's point of 
vieww improved cosmesis of laparoscopic surgery might outweigh the short-term 
benefitss on the long run. Dunker et al. ' studied cosmesis and body image in patients 
withh Crohn's disease after laparoscopically-assisted ileocolic resection compared to 
conventionall  surgery. It is not surprising that patients after the laparoscopic procedure 
hadd higher scores of the cosmetic scale and body image scale. For this reason, patients 
preferredd the laparoscopic approach even if they had to pay an additional fee or if 
theree was an increased risk of damage to the right ureter \ 

Conversionn rate, length of procedure, hospitalisation and morbidity will all decrease 
withh increasing experience of the laparoscopist l6'7. Several authors have addressed 
thee subject of the learning curve. Simons et a!.1*  concluded that approximately 11 to 15 
completedd laparoscopic colectomies (right and left colectomies) are needed to gain an 
acceptablee level of expertise. Operative time and the amount of procedures required to 
reachh a nadir and plateau in operative time were taken as a measure for the learning 
curve.. Data from Fleshman et al.1 suggest that the learning curve for a complex 
proceduree as a laparoscopic colectomy might be > 50 cases when the object is a 
decreasee in complication rates rather than a reduction in operative time. Ferreira et a/.6 
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evaluatedd the relationship between surgeon and hospital volume, and the outcomes for 
laparoscopicc bowel resection based on a study of 1194 patients. They concluded that, 
ass with other (laparoscopic) procedures, cases performed by high volume surgeons (> 
400 cases) are less likely to have complications (10% versus 19% for low volume 
surgeons,, /?<0.001) and that hospitals also show a volume effect, which may be 
explainedd by differences in equipment and increased staff familiarity with the 
procedures.. In our series, blood loss and operating time decreased after the first year 
andd remained stable thereafter. No morbidity occurred after the first two years of 
laparoscopically-assistedd ileocolic resection. This indicates that the learning curve of a 
relativelyy experienced surgeon for laparoscopically-assisted ileocolic resection for 
Crohn'ss disease is about 10-15 procedures. 

Thiss study demonstrates that laparoscopically-assisted ileocolectomy for Crohn's 
diseasee is as safe as open surgery. In a time when patients' demands are increasing, 
improvedd cosmesis can no longer be neglected. This procedure is therefore 
recommended,, provided it is done at a center specialising in the treatment of patients 
withh Crohn's disease and it is done by a skilled laparoscopic surgeon who is beyond 
thee learning curve. 
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Abstract t 

Objective:Objective: The aim of the study was to evaluate the feasibility of the laparoscopically-
facilitatedd and hand-assisted one- and two-stage restorative proctocolectomy with ileal 
pouchh anal anastomosis (IPAA), for inflammatory bowel disease (IBD) and familial 
adenomatouss polyposis <FAP), and to compare the results with a historical control 
groupp of patients after open restorative proctocolectomy. 
Method:Method: Twenty-five patients who had a laparoscopically-assisted restorative 
proctocolectomyy (10 had a facilitated - and 15 had a hand-assisted procedure) and 11 
patientss who had a completion proctectomy and IPAA after full recovery of their 
emergencyy laparoscopically-assisted colectomy, were prospectively evaluated. 
Patientss were compared with a historical control group of 93 patients who had an open 
one-andd two-stage proctocolectomy with IPAA. 
Results:Results: The median age of the study group was 30 years (16-66 years). The operation 
timee was significantly longer in the patients operated via the facilitated laparoscopic 
proceduree (333 min. (260-360 min.) compared to the hand-assisted laparoscopic 
proceduree 228 min.( 175-315), /?<0.01). In the group of patients who had a one-stage 
proctocolectomyy with IPAA (facilitated and hand-assisted), six complications (24%) 
occurredd (3 minor and 3 major). The median operation time of completion 
proctectomyy and IPAA was 180 min. (120-240 min.) and there were no conversions 
andd no postoperative complications. The operation time was significantly longer in the 
patientss who had a laparoscopically-assisted one stage restorative proctocolectomy 
comparedd to the open procedure (270 min. (165-360 min.) versus (144 min. (95-270 
min.)) (jD<0.01)). The number of postoperative complications after one-stage 
restorativee proctocolectomy, were comparable between the open group (14/53; 26%) 
andd laparoscopic group (6/25; 24%). Hospital stay was significant longer in the open 
groupp compared to the laparoscopic group (16 days (9-59 days) versus (9 days (6-65 
days)) (jy<0.05)). The operation time was 30 min. longer in patients who had a 
laparoscopicc completion proctectomy and IPAA compared to the open procedure. 
Eightt (20%) postoperative complications occurred in patients who had an open 
completionn proctectomy and IPAA . Hospital stay was significantly longer in the open 
groupp compared to the laparoscopic group (15 days (9-33 days) versus (9 days (5-12 
days)) (p<0.05)). 

Conclusion:Conclusion: Hand-assisted one- and two- stage laparoscopically-assisted restorative 
proctocolectomyy is feasible with acceptable operation time compared to the standard 
procedure. . 
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Introductio n n 

Sincee the introduction of laparoscopic colectomy in 1991, the experience in 
laparoscopicc bowel surgery gradually increased. Improved laparoscopic skills of the 
surgeonss and new instruments have led to broad application in benign and malignant 
diseasess '' 2' 3 4"12. Most reports describe segmental colonic resections, which were 
performedd in a highly selected group of patients ' -1 . These reports suggest that 
laparoscopicc colorectal resection is feasible, safe and an acceptable alternative to 
laparotomyy for a variety of diseases. 

Proctocolectomyy with ileal pouch anal anastomosis is one of the most extensive 
colorectall  resections and performing such a procedure laparoscopically is even more 
demanding.. The first reports of laparoscopically-assisted proctocolectomy with ileal 
pouchh anal anastomosis did not confirm the supposed advantages of laparoscopic 
colectomyy . Schmitt et al. reported more blood transfusion intra- and postoperatively 
andd noticed a higher postoperative morbidity in the laparoscopic group compared to 
thee open procedure . Also, no advantages in terms of quicker recovery could be 
observed.. More recent data reported complication rates similar to the open procedure 
7'16"'' . At the expense of longer operating time, advantages as earlier return of bowel 
functionn and shorter hospital stay were reported. 

Laparoscopically-assistedd colectomy is generally done in a facilitated manner; intra-
corporeall  mobilisation of the bowel is done followed by extracorporeal vascular 
ligationn via a mini laparotomy. Since 1995 the use of hand ports in colorectal surgery 
hass been introduced " . With the use of a hand port, mobilisation and vascular ligation 
cann be done safe and fast, resulting in reduced operating time. Proctocolectomy with 
ileall  pouch anal anastomosis (IPAA) is a preferred surgical option for the treatment of 
ulcerativee colitis (UC) and familial adenomatous polyposis (FAP) and good functional 
outcomee and quality of life have been reported " "" . Restorative proctocolectomy is 
oftenn done as a two-stage procedure. Patients with a refractory UC are initially 
managedd by colectomy and ileostomy because they are too sick to have a one-stage 
procedure.. After full recovery, patients are scheduled for elective completion 
proctectomyy and IPAA. Recently, the feasibility of laparoscopically-assisted 
colectomyy for severe colitis was described . It can be questioned whether completion 
proctectomyy after laparoscopic colectomy via a Pfannenstiel incision is feasible as 
comparedd to completion proctectomy via a midline laparotomy. 

Thee aim of the study was to evaluate the results of the laparoscopically-facilitated 
andd hand-assisted one- and two-stage restorative proctocolectomy including 
completionn proctectomy after acute colitis in terms of feasibility and to compare the 
resultss with a historical control group of patients after an open restorative 
proctocolectomy. proctocolectomy. 
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Material ss and Methods 

Betweenn March 1996 and July 2001, 36 patients, operated by one of the authors 
(WAB),, were prospectively evaluated. Twenty-five patients had an elective 
laparoscopically-assistedd proctocolectomy with IPAA (one stage restorative 
proctocolectomy)) and 11 patients had an emergency laparoscopically-assisted subtotal 
colectomyy followed by a completion proctocolectomy after full recovery (two stage 
restorativee proctocolectomy). The patients underwent restorative proctocolectomy 
betweenn March 1996 until June 1999 at the Leiden University Medical Center 
(LUMC).. were operated without the use of the hand port (laparoscopically-facilitated 
colectomy).Thee patients operated between July 1999 until July 2001 at the Academic 
Medicall  Center of Amsterdam (AMC) were operated with the use of a hand port 
(hand-assistedd colectomy). 

Primaryy efficacy parameters were operating time, blood loss, conversion rate, 
morbidityy and mortality. Secondary parameters were post-operative hospital stay and 
resumptionn of oral intake. Morbidity was divided in minor and major complications. 
Woundd infections, urinary tract infections, pleural effusion, pneumothorax and ileus 
weree considered as minor complications. Intra-abdominal abscesses, bleeding, 
perforation,, sepsis, burst abdomen, and respiratory insufficiency were considered as 
majorr complications. Readmission within one month after discharge due to 
complicationss was taken into analysis. 

SurgicalSurgical technique 

OneOne stage laparoscopically-assisted proctocolectomy with IPAA 
Facilitatedd laparoscopic colectomy has been described previously ~\ The patient 

wass positioned in French position. Four to five trocars with a diameter of 10-11 mm 
weree inserted. After full mobilisation of the right and left colon, the colon was 
exteriorisedd through a Pfannenstiel incision of about 8-12 centimetres. Vascular 
ligationn and bowel division were done extra corporeally. Via the Pfannenstiel incision, 
rectall  dissection and ligation of the vessels were done followed by pouch creation and 
pouch-anall  anastomosis using a double stapling technique. 

Withh the development of new devices to provide abdominal access for the surgeon's 
hand,, proctocolectomy with IPAA was done using the hand-assisted laparoscopic 
approachh with the use of the Intromit™ hand-port (Medtech Ltd, Clara County Offaly, 
Ireland)) and later the Omniport™ (Advanced Surgical Concepts, Co. Wicklow, 
Ireland).. The hand-port was placed on an 8.0 cm Pfannenstiel incision. Three 
additionall  10-11 mm trocars were introduced. Mobilisation of the large bowel, 
vascularr division using clips or the vascular endostapler (Ethicon Endo-surgery, 
Johnsonn & Johnson, Summerville, NY, USA) and dissection of the greater omentum 
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usingg the ultracision (Ethicon Endo-surgery, Johnson & Johnson, Summerville, NY, 
USA)) were all done under manual guidance. Bowel transection and removal of the 
specimenn were done through the Pfannenstiel incision. Pouch creation and pouch-anal 
anastomosiss were done via the Pfannenstiel incision. 

TwoTwo stage laparoscopically-assistedproctocolectomy 
Laparoscopicc emergency colectomy has been reported previously 4. After 

mobilisationn of the hepatic and splenic flexure, the colon was exteriorised through the 
Pfannenstiell  incision. Vascular ligation and bowel division were done extra 
corporeally.. An end-ileostomy was fashioned and closure of the remnant of the rectum 
wass done with a transverse stapler. Proctectomy and IPAA were done via the 
Pfannenstiell  incision. Open rectal dissection and ligation of the colonic mesentery was 
done,, followed by pouch construction and pouch-anal anastomosis. 

HistoricalHistorical control group 
Ninety-threee of 100 consecutive patients, who had one- and a two- stage open 

restorativee proctocolectomy between 1994-1999, earlier described by P.van 
Duivendijkk et ai, were used as a historical group " . Seven patients were excluded 
fromm analysis because they had been operated for other indications than FAP and UC. 

StatisticalStatistical analysis 
Dataa are presented in median and range. Groups were compared using the Mann-

Whitneyy U test, the Chi-square test and the Fisher exact test when appropriate. A value 
of/?? < 0.05 was considered statistically significant. All analyses were performed with 
SPSS®® 9.0 (SPSS Benelux BV) for Windows. 

Results s 

Thee 36 patients had a median age of 30.1 years (range: 16-66 years). Twenty-five 
patientss had a one-stage laparoscopically-assisted proctocolectomy with IPAA and 11 
patientss had an emergency laparoscopically-assisted colectomy followed by 
completionn proctectomy and IPAA at a later stage. 

One-stageOne-stage laparoscopically-assisted proctocolectomy with IPAA 
Thee operation time in the total group of patients after one stage procto-colectomy 

andd IPAA was 270 minutes (range: 175-360 minutes) (Table 1). The operation time 
wass significantly longer in the patients operated via the facilitated procedure (333 
minutes;; range: 260-360 minutes) compared to the hand-assisted procedure (228 
minutes;; range: 175-315 minutes), /?<0.0I). Blood loss was significantly less in the 
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patientss operated via the hand-assisted compared to patients operated via the 
facilitatedd procedure (200 millilitre s (range: 50-1500 millilitres) versus 675 millilitre s 
(range:: 100-1000 millilitres). p<0.05). The length of the incision was significantly 
smallerr in the patients operated via the hand-assisted procedure compared to patients 
operatedd via the facilitated procedure: 8 cm (range: 7.5-12 cm) versus 15 cm (range: 
12-200 cm./;<0.01). 

Theree were no conversions in the total group of patients. Two patients had 
intersphinctericc proctocolectomy with end ileostomy; one due to an incomplete anal 
sphincterr after labour and the other on request of the patient. In two patients a 
protectingg ileostomy was fashioned; in one because of incomplete donuts after double 
staplingg and in the other because hand-sewn pouch anal anastomosis was performed 
afterr mucosectomy. 

Inn one patient an ileostomy was fashioned 7 days after the operation because of 
anastomoticc leakage. The ileostomy was removed within 6 months in 2/3 patients. 
Fourr patients suffered from 6 complications (24%) and there were no differences in 
postoperativee complications between both groups. In one patient operated via the 
facilitatedd procedure there were two complications; a wound infection and, because of 
leakagee of the anastomosis, a relaparotomy was performed. Three patients operated via 
thee hand-assisted procedure had a complication. One patient had a wound infection 
andd two patients were readmitted within one week after discharge due to 
complications;; one because of a deep venous thrombosis and the other because of 
pancreatitiss and a jugular vein thrombosis. None of the patients were re-operated. 

Patientss operated via the facilitated procedure had an earlier intake of liquids > 1000 
millilitre ss and a normal diet 4 days (range: 3-6 days) versus 4.5 days (range: 3-18 
days),, p<0.05) and (6 days (range: 3-9 days) versus 7 days (range: 14-19 days) 
(p<0.05).(p<0.05). respectively. Hospital stay was similar in both groups (facilitated: 11 days 
(range:: 7-65) versus hand -assisted: 10 days (range: 6-19)). 

Two-stageTwo-stage laparoscopically-assisted proctocolectomy with IP A A 
Elevenn patients had an emergency subtotal colectomy followed by completion 

proctectomyy and IPAA after a median period of 7 months (range: 3-32 months) (Table 
2).. The median age was 31 years (range: 24 - 44 years). The median operation time of 
thee subtotal colectomy was 265 minutes (range: 180-360 minutes). There was a 
reductionn in operation time when using the hand-assisted procedure (255 minutes; 
range:: 180-300 minutes (n=5)) compared to the facilitated procedure (298 minutes; 
range:: 205-360 minutes (n=6);/?=0.3), although not statistically significant. The blood 
losss was 480 millilitre s (range: 100-1700 millilitres). 

Fourr of the patients had seven complications (64%). Two patients suffered from 
woundd infections, one patient had a line sepsis, two had intra-abdominal abscesses, 
onee had a subphrenic abscess and one patient had a retraction of the mucous fistulae. 
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Inn two patients, the abscesses were drained percutaneously. In the other patient with 
intra-abdominall  abscesses and in the patient with retraction of the mucous fistula a 
relaparotomyy through the Pfannenstiel incision was needed. Postoperative intake of 
liquidss > 1000 millilitres was obtained at day 3 (range: 2-20 days) and normal diet at 
dayy 5 (range: 3-21 days). The median hospital stay was 9 days (range: 6-46). 

Thee median operation time of completion proctectomy and IPAA was 180 minutes 
(range:: 120-240 minutes). Blood loss was 250 millilitre s (range: 100-600 millilitres). 
Inn three of the 11 patients a protecting ileostomy was performed because of technical 
reasons.. In these patients the loop ileostomy was removed after 4 months (range: 1-9 
months).. The median length of the incision was 11 cm (range: 8-20 cm). There were 
noo postoperative complications. Postoperative intake of liquids > 1000 millilitre s was 
obtainedd at day 7 (range: 2-10 days) and normal diet at day 8 (range: 3-11 days). The 
mediann hospital stay was 9 days (range: 5-12). In none of the patients a conversion 
wass needed. There was no mortality. 

Thee results of one- and two- stage laparoscopically-assisted proctocolectomy were 
comparedd with 93/100 consecutive patients who had open restorative proctocolectomy 
att the AMC for UC (n=84) and FAP (n=9), as previously reported 24. Fifty-three 
patientss had a one-stage restorative proctocolectomy and 40 patients had a completion 
proctectomyy and IPAA. The results of the analysis are summarized in table 3. 

Patientss who underwent an open one-stage restorative proctocolectomy were older 
thann the patients who had a laparoscopically-assisted procedure (37.4 years, range: 15-
58.99 versus 30 years, range: 16-65.8 years; (p<0.05)), respectively. The operation time 
wass significantly longer in the patients who had a laparoscopic one-stage restorative 
proctocolectomyy compared to the open procedure (270 minutes; range 165-360 
minutes)) versus (144 minutes; range 95-270 minutes p<0.01)). Blood loss was similar 
inn both groups. The number of postoperative complications of one-stage restorative 
proctocolectomyy showed no differences between the open group (14/53; 26%) 
comparedd to the laparoscopic group (6/25; 24%). Hospital stay was significant longer 
inn the open group compared to the laparoscopic group (16 days (9-59 days) versus (9 
dayss (6-65 days) (p<0.05)). 

Fortyy patients had a completion proctectomy and IPAA 15 months (range: 3-32 
months)) after open colectomy. Patients who had a two-stage open restorative 
proctocolectomyy were older than the patients who had a two-stage laparoscopic 
restorativee proctocolectomy (33 years, range: 19.3-61.8 versus 31 years, range: 23.5-
444 years), although not significantly. The operation time was longer in the 
laparoscopicc group compared to the open group (180 minutes; range: 120-240 
minutes)) versus (150 minutes range: 120-246 minutes), although not significantly. 
Bloodd loss was significantly higher in the open group (500 millilitres, range: 50-1500 
millilitres)) compared to the laparoscopic group (250 millilitres, range: 100-600 
millilitres)) (p<0.05). Eight patients (20%) suffered from complications after open 
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surgery.. In the laparoscopic group there were no complications. Hospital stay was 
significantt longer in the open group compared to the laparoscopic group (15 days (9-
333 days) versus {9 days {5-12 days) (/KO.05)). 

TableTable  1. Pre- and postoperative results in patients after one-stage laparoscopically-assisted 

proctocolectomyproctocolectomy with IPAA (n=25) 

M:: F 
Agee (years) 
BMII (kg/m2) 
CD :UC:FAP P 
Historyy of surgery 
-- appendectomy 
-- caesarian section 
-- inguinal hernia 
Operationn time (minutes) 
Bloodd loss (ml) 
Stoma a 
-- end ileostomy 
-- protecting ileostomy 
-- due to complications 
Lengthh of the incision (cm) 

Hospitall stay (days) 
Intakee > 1000 ml liquids (day) 
Intakee of a normal diet (day) 

Numberr of patients 
withh complications (%) 
Numberr of complications (%) 
Minor:: - wound infections 
Major:: - leakage of anastomosis 

-- pancreatitis 
-- thrombosis 

Relaparotomy y 

Totall group 
n=25 5 

median n 
(min.-max.) ) 

7:18 8 
300 (16-66) 
22(17-31) ) 

0:21:4 4 

1 1 
1 1 
1 1 

2700 (175-360) 
450(50-1500) ) 

2 2 
2 2 
1 1 

88 (7.5-20) 

111 (6-65) 
5(3-18) ) 
6(3-19) ) 
4(16%) ) 

6/255 (24 %) 

2 2 
1 1 
1 1 
2 2 
1 1 

Facilitated d 

n=10 0 
median n 

(min.-max.) ) 

3:7 7 
322 (16-38) 
211 (17-31) 

0:9:1 1 

--

3333 (260-360) 
675(100-1000) ) 

--
--
1 1 

15(12-20) ) 
111 (7-65) 
4(3-6) ) 

5.55 (3-9) 
11 (10%) 

2/100 (20%) 
1 1 
1 1 

--
--
1 1 

Hand-assisted d 

n=15 5 
median n 

(min.-max.) ) 

4:11 1 
30(18-66) ) 
23(19-29) ) 

0:12:3 3 

1 1 
1 1 
1 1 

228(175-315) ) 
200(50-1500) ) 

2 2 
2 2 

--
8(7.5-12) ) 
100 (6-45) 
66 (3-18) 
77 (4-19) 

33 (20 %) 

4/15(27%) ) 
1 1 

0 0 
1 1 
2 2 
0 0 

p-value e 

ns s 
ns s 

ns s 

p<0.01 1 
p<0.05 5 

p<0.01 1 
ns s 

p<0.05 5 
p<0.05 5 

ns s 

ns s 

ns s 

CDCD = Crohn's disease UC = Ulcerative Colitis 
FAP=FAP= Familial Adenomatous Polyposis 
IPAA=IPAA= Ileal Pouch Anal Anastomosis 
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TableTable  2. Pre- and postoperative results of two-stage restorative proctocolectomy with IPAA (n=11) 

M:: F 
Agee (years) 
BMII (kg/m2) 
CD:UC:FAP P 

Operationn time (minutes) 
mediann (min.-max.) 
Usee of hand port 

-- yes 
-- no 

Bloodd loss (ml) 
mediann (min.-max.) 
Stoma a 
-- end ileostomy 
-- protecting ileostomy 
-- due to complications 
Lengthh of the incision (cm) 
mediann (min.-max.) 
Hospitall stay (days) 
mediann (min.-max.) 
Intakee > 1000 ml liquids (day) 
mediann (min.-max.) 
Intakee of a normal diet (day) 
mediann (min.-max.) 
Numberr of patients with complications 
Numberr of complications (%) 
-- Minor 

-- Major 

Relaparotomy y 

4:7 7 
311 (24-44) 
24(17-29) ) 

1:10:0 0 
Emergencyy subtotal 

colectomyy and ileostomy 

265(180-360) ) 

5 5 
6 6 

480(100-1700) ) 

11 1 

--
--

111 (8-20) 

99 (6-46) 

3(2-20) ) 

5(3-21) ) 
4/111 (36%) 
7/111 (64 %) 

22 wound infections 

11 line sepsis 
22 intra-abdominal abcesses 

11 subphrenic abcesses 
11 retraction of the mucous 

fistulae e 
2 2 

Proctectomy y 
andd IPAA 

180(120-240) ) 

--
--

250(100-600) ) 

--
3 3 
--

111 (8-20) 

9(5-12) ) 

7(2-10) ) 

8(3-11) ) 
--
--
--

--

CDCD = Crohn's disease UC = Ulcerative Colitis 
FAP-FAP- Familial Adenomatous Polyposis 
IPAA=IPAA= Ileal Pouch Anal Anastomosis 
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TableTable  3, Pre- and postoperative results in patients after one- and two-stage open restorative 
proctocolectomyproctocolectomy with IPAA (n=93) from P.van Duijvendijket al24 

M:: F 
Agee (years) median (min.-max.) 
C D : U C : P C C 
Operationn time (minutes) 
Bloodd loss (ml) 
Stoma a 
-- end ileostomy 
-- protecting ileostomy 
-- due to postoperative complications 
Hospitall stay (days) 
mediann (min.-max.) 
Numberr of patients with complications 
Numberr of complications (%) 
-woundd infection/abscess 
-urinaryy tract infection 
-lungg complications 
-pouchh leakage/abscess 
-smalll bowel obstruction 
-evisceration n 
Relaparotomy y 

Oe-stage e 
proctocolectomy y 
andd IPAA(n=53) 

28:25 5 
37.4(15-58.9) ) 

1:43:9 9 
1444 (95-270) 

4855 (50-2500) 

--
2 2 
5 5 

16(9-59) ) 
111 (21 %) 
144 (26 %) 

2 2 
3 3 
2 2 
4 4 
2 2 
1 1 
8 8 

Proctectomy y 
andd IPAA 

(n=40) ) 

18:22 2 
33(19.3-61.8) ) 

0:40:0 0 
150(120-246) ) 
500(50-1500) ) 

--
4 4 
0 0 

15(9-33) ) 
88 (20 %) 
88 (20 %) 

1 1 
2 2 
2 2 
1 1 
1 1 
--
2 2 

CDCD = Crohn's disease UC = Ulcerative Colitis 
PAP-PAP- Familial Adenomatous Polyposis 
IPAA=IPAA= Ileal Pouch Anal Anastomosis 

Discussion n 
Thee present study described one of the largest prospectively evaluated one- and 

two-- stage laparoscopically-assisted proctocolectomy with IPAA. In the first series of 
laparoscopically-assistedd proctocolectomy with IPAA high morbidity and longer 
operationn time were reported without any of the supposed advantages of laparoscopic 
surgeryy 15. These disappointing results could be partly due to the learning curve effect, 
sincee more recent studies showed a complication rate similar to the open procedure 
7.16-199  ̂ t^e e Xpe n se of longer operating time, advantages such as earlier recovery and 
shorterr hospital stay were reported ' " . 

Inn this present study, there were no conversions and the operation time, although 
significantlyy longer than in the open approach, was acceptable. 
Inn time, the learning curve stabilized and with the development of instruments more 
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appropriatee for laparoscopic bowel surgery, the operation time was reduced. With the 
introductionn of the hand port, tactile sensation was regained and manual palpation, 
dissectionn and ligation of the vessels could be done intra-corporeally, resulting in 
reductionn of the operation time. Facilitated laparoscopically-assisted procedure took 
almostt 2.5 times longer than the open procedure, whereas the hand-assisted procedure 
tookk 1.5 times longer. Others reported operating times for laparoscopic restorative 
proctocolectomyy between 330 minutes (range 180-480) and 400 minutes (range 210-
605)) 8'26. Brown et al, who used an illuminated retractor, reported extremely short 
operatingg times of 150 minutes (range: 105-204) in the laparoscopic restorative 
proctocolectomyy group, which was 30 minutes longer compared to the open 
approachh . 

One-stagee laparoscopically-assisted restorative proctocolectomy in this study had 
similarr morbidity rates compared to the open approach. It was therefore concluded that 
laparoscopicc restorative proctocolectomy is safe and data are in concordance with 

...  7 ,16-19 

otherr series 
Inn a previous study, laparoscopically-assisted colectomy in IBD patients with severe 

colitiss proved to be feasible and as safe as open colectomy . However, completion 
proctectomyy and IPAA through the Pfannenstiel incision, following laparoscopically-
assistedd colectomy, is probably more demanding compared to completion proctectomy 
viavia midline laparotomy. Adhesiolysis, resection of the rectum and pouch creation took 
300 minutes longer than after the open procedure. 

Thee length of the incision was significantly larger in the facilitated laparoscopically-
assistedd procedure and in patients with completion proctectomy and IPAA. In these 
patients,, the incision had to be enlarged for extra corporeal ligation of the mesenteric 
vessels.. Despite the enlargement of the incision, the cosmetic advantage of an 
"unseen""  Pfannenstiel scar remained. 

Hospitall  stay was much shorter in the laparoscopic group compared to the historical 
controll  group. This finding is partly biased because it was probably also influenced by 
aa change in postoperative management. Hospital stay in the laparoscopically-assisted 
proctocolectomyy with IPAA however was similar when compared to patients who had 
aa completion proctectomy and IPAA prior after emergency laparoscopic colectomy. 

Theree seems to be some benefits in laparoscopic bowel surgery. However, the 
additionall  costs should also be considered. Due to increased operating time and the use 
off  disposable instruments, the laparoscopic operation costs Euro 1800,- more than an 
openn procedure. Cost-effectiveness can be achieved when the patient operated via the 
laparoscopicc technique is discharged two days earlier than patients operated via the 
conventionall  procedure, which was the case in this study. Cost-effectiveness on the 
short-termm still has to be determined in a randomised trial. 

Laparoscopicc restorative proctocolectomy was associated with similar functional 
outcomee and quality of life and greater satisfaction with the cosmetic result when 
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comparedd to open restorative proctocolectomy " . From this evaluation we may 
concludee that hand-assisted one- and two- stage laparoscopically-assisted restorative 
proctocolectomyy is feasible and advisable. With the use of a hand port, the operation 
timee is significantly reduced, the morbidity is comparable to the open procedure and 
thee cosmetic appearance after laparoscopic restorative proctocolectomy is excellent. 

Inn conclusion, in experienced hands laparoscopically-assisted one- and two-stage 
restorativee proctocolectomy is feasible with acceptable operation time compared to the 
standardd procedure. 

References s 

1.. Brown SR, Eu KW. Seow-Choen F. Consecutive series of laparoscopic-assisted vs. mini laparotomy 
restorativee proctocolectomies. Dis.Colon Rectum 2001; 44:397-400. 

2.. Chen HH, Wexner SD, Weiss EG, Nogueras JJ, Alabaz O, Iroatulam AJ, et ai. Laparoscopic 
colectomyy for benign colorectal disease is associated with a significant reduction in disability as 
comparedd with laparotomy. Surg.Endosc. 1998; 12:1397-1400. 

3.. Cohen SM, Wexner SD. Laparoscopic colorectal resection for cancer: the Cleveland Clinic Florida 
experience.. Surgical Oncology 1993; 2 Suppl 1:35-42. 

4.. Dunker MS, Bemelman WA, Slors JF, van Hogezand RA, Ringers J. Gouma DJ. Laparoscopic-
assistedd vs open colectomy for severe acute colitis in patients with inflammatory bowel disease (IBD): 
aa retrospective study in 42 patients. Surg.Endosc. 2000; 14:911-914. 

5.. Fleshman JW, Nelson H, Peters WR, Kim HC, Larach S, Boorse RR, et ai. Early results of 
laparoscopicc surgery for colorectal cancer. Retrospective analysis of 372 patients treated by Clinical 
Outcomess of Surgical Therapy (COST) Study Group. Dis.Colon Rectum 1996; 39:S53-S58 

6.. Hildebrandt U, Lindemann W, Kreissler-Haag D, Feifel G, Ecker KW. Laparoscopically-assisted 
proctocolectomyy with ileoanal pouch in ulcerative colitis. Zentralbl.Chir. 1998; 123:403-405. 

7.. Khalili TM, Fleshner PR, Hiatt JR, Sokol TP, Manookian C, Tsushima G, et ai. Colorectal cancer: 
comparisonn of laparoscopic with open approaches. Dis.Colon Rectum 1998; 41:832-838. 

8.. Marcello PW, Milsom JW, Wong SK, Hammerhofer KA, Goormastic M, Church, et ai. 
Laparoscopicc restorative proctocolectomy: case-matched comparative study with open restorative 
proctocolectomy.. Dis.Colon Rectum 2000; 43:604-608. 

9.. Pfeifer J, Wexner SD, Reissman P, Bernstein M, Nogueras, JJ, et ai. Laparoscopic vs open colon 
surgery.surgery. Costs and outcome. Surg.Endosc. 1995; 9:1322-1326. 

10.. Santoro E, Carlini M, Carboni F, Feroce A. Laparoscopic total proctocolectomy with ileal J pouch-
anall  anastomosis. Hepatogastroenterology. 1999; 46:894-899. 

11 1. Schwenk W, Bohm B, Muller JM. Postoperative pain and fatigue after laparoscopic or conventional 
colorectall  resections. A prospective randomized trial. Surg.Endosc. 1998; 12:1131-1136. 

12.. Wexner SD, Reissman P, Pfeifer J, Bernstein M, Geron N. Laparoscopic colorectal surgery: analysis 
ofl40cases.. Surg.Endosc. 1996; 10:133-136. 

66 6 



LaparoscopicallyLaparoscopically - assisted proctocolectomy with IP AA 

13.. Tucker JG, Ambroze WL, Orangio GR, Duncan TD, Mason EM, Lucas GW. Laparoscopically-
assistedd bowel surgery. Analysis of 114 cases. Surg.Endosc. 1995; 9:297-300. 

14.. Falk PM, Beart RW, Wexner SD, Thorson AG, Jagelman DG, Lavery IC, et al. Laparoscopic 
colectomy:: a critical appraisal. Dis.Colon Rectum 1993; 36:28-34. 

15.. Schmitt SL, Cohen SM, Wexner SD, Nogueras JJ, Jagelman, DG. Does laparoscopic-assisted ileal 
pouchh anal anastomosis reduce the length of hospitalization? Int.J.Colorectal Dis. 1994; 9:134-137. 

16.. Marcello PW, Milsom JW, Wong SK, Hammerhofer KA, Goormastic M, Church, et al. 
Laparoscopicc restorative proctocolectomy: case-matched comparative study with open restorative 
proctocolectomy.. Dis.Colon Rectum 2000; 43:604-608. 

17.. Milsom JW, Bohm B, Hammerhofer KA, Fazio V, Steiger E, Elson P. A prospective, randomized 
triall  comparing laparoscopic versus conventional techniques in colorectal cancer surgery: a 
preliminaryy report. J.Am.Coll.Surg. 1998; 187:46-54. 

18.. Schwenk W, Bohm B, Haase O, Junghans T, Muller JM. Laparoscopic versus conventional colorectal 
resection:: a prospective randomised study of postoperative ileus and early postoperative feeding. 
Langenbeckss Archives of Surgery 1998; 383:49-55. 

19.. Stage JG, Schulze S, Moller P, Overgaard H, Andersen M, Rebsdorf-Pedersen VB, et al. Prospective 
randomizedd study of laparoscopic versus open colonic resection for adenocarcinoma . Br.J.Surg. 
1997;; 84:391-396. 

20.. Bemelman WA, Ringers J, Meijer DW, de WC, Bannenberg JJ. Laparoscopic-assisted colectomy 
withh the dexterity pneumo sleeve. Dis.Colon Rectum 1996; 39:S59-S61 

21.. van Duijvendijk P, Slors JF, Taat CW, Oosterveld P, Vasen HF. Functional outcome after colectomy 
andd ileorectal anastomosis compared with proctocolectomy with ileal pouch-anal anastomosis in 
familiall  adenomatous polyposis. Ann.Surg. 1999; 230:648-654. 

22.. Brunei M, Penna C, Tiret E, Balladur P, Pare R. Restorative proctocolectomy for distal ulcerative 
colitis.. Gut 1999; 45:542-545. 

23.. Fazio VW, Ziv Y, Church JM, Oakley JR, Lavery IC, Milsom JW, et al. Ileal pouch-anal 
anastomosess complications and function in 1005 patients. Ann.Surg. 1995; 222:120-127. 

24.. van Duijvendijk P, Slors JF, Taat CW, Bemelman WA, van Lochem LT. Proctocolectomy with an 
ilea!!  pouch-anal anastomosis; results from 100 consecutive patients in the Academic Medical Center at 
Amsterdam,Amsterdam, 1994-1999 Ned.Tijdschr.Geneeskd. 2000; 144:612-616. 

25.. Meijerink WJ, Eijsbouts QA, Cuesta MA, van Hogezand RA, Ringers J, Meuwissen SG, et al. 
Laparoscopically-assistedd bowel surgery for inflammatory bowel disease. The combined experiences 
off  two academic centers. Surg.Endosc. 1999; 13:882-886. 

26.. Seshadri PA, Poulin E.C. SCM, ., Cadeddu MO, Mamazza J. Does a laparoscopic approach to total 
abdominall  colectomy and proctocolectomy offer advantages? Surg Endosc 2001; 15:837-842. 

27.. Dunker M.S., Bemelman W.A., Slors J.F.M., van Duijvendijk P., Gouma D.J. Functional outcome, 
qualityy of life, body image and cosmesis in patients after laparoscopic-assisted and conventional 
restorativee proctocolectomy: A comparative study. Dis Colon Rectum December 2001; volume 44. 

67 7 



ChapterChapter 6 

68 8 



LAPAROSCOPICALLY-ASSISTE DD VERSUS 
OPENN COLECTOM Y FOR SEVERE ACUTE 

COLITI SS I N PATIENT S WIT H 
INFLAMMATOR YY BOWEL DISEASE: 

aa retrospective study of 42 patients 

M.S.M.S. Dunker, W.A. Bemelman, J.F.M. Slors, R.A. van Hogezand, 
J.J. Ringers and D. J. Gouma 

SurgicalSurgical Endoscopy 2000 14: 721 - 725 



ChapterChapter 7 

Abstract t 

BackgroundBackground : Inflamatory Bowel Disease (IBD) can be complicated by severe acute 
colitis.. Emergency colectomy is mandatory if patients do not respond to intensive 
medicall  therapy. A minimal invasive approach e.g. laparoscopically-assisted 
colectomy,, might be beneficial in these patients. 
Objective:Objective: To assess the feasibility and the safety of emergency laparoscopically-
assistedd colectomy in IBD patients with severe acute colitis. 
Method:Method: Forty-two consecutive patients underwent an emergency colectomy with an 
end-ileostomy.. Ten patients had laparoscopically-assisted colectomy and 32 had open 
colectomy.. Pre- and per-operative parameters, morbidity and mortality were analysed. 
Results:Results: Groups were comparable for patient characteristics. There was no conversion 
inn the laparoscopic group. Operation time was longer in the laparoscopic-group than 
inn the open-group (271 minutes, versus 150 minutes; p<0.001), while hospital stay was 
shorterr (14.6 days versus 18.0 days; p = 0.05). There were no differences in 
complicationss between groups. 
Conclusions:Conclusions: Laparoscopically-assisted colectomy in IBD patients with severe acute 
colitiss proved to be feasible and as safe as open colectomy. 
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Introductio n n 

Inflammatoryy bowel disease (IBD) can be complicated by severe acute colitis. 
Severee acute colitis is characterised by a fulminant manifestation of colitis. The 
incidencee of severe acute colitis in ulcerative colitis (UC) is 5-15 % 4. In Crohn's 
diseasee (CD) no precise incidence rate is available. Fortunately, the incidence 
decreasess because of earlier recognition and improved management81416. 

Clinicall  signs include frequent bloody stools, increased temperature and pulse rate, 
hypoalbuminemiaa and anaemia. These signs may be subtle or absent in patients treated 
withh high doses of steroids or immunosuppressive agents. Possible life-threatening 
complicationss of severe acute colitis are megacolon, perforation and massive 
haemorrhage. . 

Iff  the patient is not improving, despite intensive medical therapy, emergency 
colectomyy is mandatory. The usual option in patients with severe acute colitis is (sub) 
totall  colectomy and ileostomy with preservation of the rectum. Restorative 
proctectomyy can be done at a later time when the patient is fully recovered and 
steroidss are withdrawn. At operation, mobilization of a fragile distended colon packed 
withh faeces, may be accompanied by iatrogenic perforation and faecal contamination 
off  the peritoneal cavity, which increases complication and mortality rates 6. 

Manyy surgical interventions in IBD have been done laparoscopically 2'6,9 but 
laparoscopicc emergency colectomy for severe acute colitis has not been reported yet. 
AA minimal invasive approach might be of particular benefit in these often 
malnourishedd and ill patients. A quicker recovery and less wound complications can 
bee expected. On the contrary laparoscopic surgery for severe acute colitis could be 
technicallyy difficult because of bowel friability and hypervascularity giving a high 
likelihoodd of perforation and bleeding. 

Thee objectives of this study were to assess the feasibility and the safety of 
emergencyy laparoscopically-assisted colectomy in IBD patients with severe acute 
colitiss by comparing the incidence of morbidity with open colectomy . 

Materia ll  and methods 

Betweenn March 1996 and October 1999, 42 consecutive IBD patients with severe 
acutee colitis underwent an emergency colectomy in two university hospitals in the 
Netherlandss (Academic Medical Center Amsterdam and Leiden University Medical 
Center). . 

Tenn patients had laparoscopically-assisted colectomy with end-ileostomy and 32 
hadd open colectomy with end-ileostomy. The laparoscopic approach depended on the 
availabilityy of a laparoscopic surgeon and operating time within reasonable working 
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hours.. Outcome of surgery was assessed retrospectively in both groups. The following 
parameterss were analysed: operating time, blood loss, conversion rate, morbidity, 
mortality,, post-operative length of hospital stay, post operative day when intake of 
moree than 1000 millilitre s liquids was tolerated, when normal diet was tolerated and 
whenn the stoma production exceeded 100 millilitres. Morbidity was divided in minor 
andd major complications. Wound infections, urinary tract infections, pleural effusion, 
pneumothoraxx and prolonged ileus with delay of oral intake were considered as minor 
complications.. Intra-abdominal abscesses, bleeding, perforation, sepsis, burst 
abdomen,, and respiratory insufficiency were considered as major complications. 

SurgicalSurgical technique 

Laparoscopically-assistedLaparoscopically-assisted colectomy 
Thee patient was positioned in French position (the surgeon stood between the legs 

off  the patient). A nasogastric tube and a urinary catheter were inserted. 
Pneumoperitoneumm of 15 mm Hg was installed with the Veress needle. A 10-11 mm 
portt replaced the Veress needle. After abdominal inspection with a 10 mm zero degree 
laparoscopee and four other trocars with a diameter of 10-11 mm were inserted (Figure 
1).. The large bowel was retracted using endo Babcock clamps. Care was taken to 
graspp the mesentery or epiploical appendices rather than the bowel itself to avoid 
bowell  perforation. After full mobilization of the right and left colon, the colon was 
exteriorisedd through a Pfannenstiel incision of about 8-12 centimeter (Figure 2). 
Vascularr ligation and bowel division were done extracorporeally. An end-ileostomy 
wass fashioned and closure of the remnant of the rectum was done with the transverse 
stapler.. After the closure of the remnant of the rectum, it was decompressed by a Foley 
catheterr or by a mucous fistula. The choice between both techniques was at the 
discretionn of the surgeon. 

Inn the last two patients a hand assisted laparoscopic approach was applied using the 
Intromit™™ (Medtech Ltd, Clara County Offaly, Ireland) handport (Figure 3). A 7.5-
8.00 cm Pfannenstiel incision was done to place the handport. An additional three 10-11 
mmm trocars were introduced. Mobilization of the large bowel, vascular division with 
clipss or with the vascular endostapler (Ethicon Endo-Surgery, Johnson & Johnson, 
Summerville,, NY, USA) and dissection of the greater omentum using the ultracision 
(Ethiconn Endo-Surgery, Johnson & Johnson, NY, USA) were all done under manual 
guidance.. Bowel transection and removal of the specimen were done through the 
Pfannenstiell  incision. 
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Surgeon n 

FigureFigure  1. Position of the trocars (asterisks) 
OneOne of the trocars is inserted inserted at the future stoma site (arrow) 
TheThe Pfannenstiel incision is indicated indicated by line 

FigureFigure  2. Exteriorised colon after Figure  3. Hand-port in place (arrow) 
laparoscopiclaparoscopic mobilisation and open 
vascularvascular ligation 

OpenOpen colectomy 
AA conventional colectomy was done through a midline incision. After colectomy, 

thee remnant of the rectum was closed and decompressed by a Foley catheter or by a 
mucouss fistula. The choice between the both techniques was at the discretion of the 
surgeon. . 

StatisticalStatistical analysis 
Thee two groups were compared using the Mann-Whitney U test, the Chi-square test 

andd the Fisher exact test when appropriate. A value of p < 0.05 was considered 
statisticallyy significant. 
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First,, the patient characteristics univariately associated (/?-value < 0.25) with clinical 
outcomess were entered into the various logistic models. Additionally the type of 
surgicall  intervention was added to the models. Then the independent impact of patient 
characteristicss and type of surgical intervention on clinical outcomes were analyzed by 
thee logistic regression analyses. The effect sizes of the variables studied were 
expressedd in odd ratios with the 95% confidence intervals. The odd ratios can be 
interpretedd as an estimation of the relative risk. The calibrations of the regression 
modelss were assessed with the Hosmer-Lemeshow goodness-of-fit test. These test 
comparess observed with expected frequencies of the outcome in groups based on the 
valuess of the estimated probabilities, using the logistic model. In this test, a high p-
valuee indicates that the model is performing well, i.e. that there is no large discrepancy 
betweenn observed and expected outcome. All analyses were performed with SPSS" 9.0 
(SPSSS Benelux BV) for Windows. 

Results s 

Patientss characteristics are represented in table 1. Both groups were comparable for 
distributionn of sex, age, Body Mass Index (BMI = kg/m'), steroid dosage, pulse 
frequency,, albumin, haemoglobin and prior surgery. Temperature was significantly 
higherr in the laparoscopic-group than in the open-group (p < 0.05). The number of 
patientss with parental nutrition was significantly higher in the laparoscopic-group than 
inn the open-group (p - 0.02). 

Theree was no conversion in the laparoscopic-group. Mean operating time was 
significantlyy longer in the laparoscopic-group than in the open-group (271 minutes, 
range:: 165-360 versus 150 minutes, range: 90-230; p<0.001). The mean operating time 
usingg the handport was 233 minutes (range: 165-300 minutes) and without handport 
2822 minutes (range: 205-360 minutes). There was no significant difference in blood 
losss between the two groups. The mean blood loss in the laparoscopic group was 531 
millilitre ss (range: 100-1700 millilitres) and in the open group 435 millilitre s (range: 
100-15000 millilitres) (p - 0.25). No differences in blood loss were seen when using the 
handport.. During surgery a perforation was noticed in one patient in the laparoscopic-
groupp and one patient in the open-group had multiple perforations. 
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TableTable  1. Patient characteristics of 42 patients after (sub) total colectomy 

Laparoscopic-groupLaparoscopic-group Open-group p-value 
meann (S.D.) mean (S.D.) 

(range)) (range) 

N N 

M :F F 

Agee (years) 

CD:CU U 

Priorr surgery 
-- no surgery 
-- appendectomy 
-- laparotomy 
-- Pfannenstiel 

caesarionn section 
rectovaginall fistula 

BMII (kg/m2) 

Temperaturee ) 

Pulsee frequency 
(beats/minute) ) 

Albuminn (g/L) 

Haemoglobin n 
(mmol/L) ) 

Steroidd dosage (mg) 

Parenterall nutrition 

10 0 

3 : 7 7 

333 (7.7) 
(23-48) ) 

2 : 8 8 

7 7 
1 1 

1 1 
1 1 

19.7(4.1) ) 
(13.1-29) ) 

38.11 (0.9) 
(36.4-39.5) ) 

93(19.2) ) 
(60-120) ) 

29.88 (3.7) 
(24-35) ) 

6.9(1.2) ) 
(5.3-8.6) ) 

54.0(15.9) ) 
(30-80) ) 

5/10 0 

32 2 

14:: 18 

37(12.1) ) 
(16-76) ) 

5 :27 7 

30 0 
1 1 
1 1 

--
--

20.99 (3.5) 
(13.3-28.7) ) 

37.5(0.7) ) 
(36.5-38.9) ) 

911 (19.6) 
(52-140) ) 

28.88 (4.8) 
(21-43) ) 

6.3(1.4) ) 
(4.1-10.8) ) 

41.00 13.8) 
(0-75) ) 

4/32 2 

0.455 m 

0.311 * 

1.0** * 

0.09** * 

0.355 # 

0.03* * 

0.73* * 

0.36* * 

0.13* * 

0.09* * 

0.02** * 

AA p-value of <0.05 was considered significant 
** Man-Whitney U test 
*** Chi-square test (Fisher Exact Test) 
CDCD = Crohn's disease 
UCUC = Ulcerative Colitis 
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Postoperativee outcome is shown in table 2. Hospital stay was significantly shorter in 
thee laparoscopic-group than in the open group (14.6 days versus 18.0 days; p = 0.05). 
Patientss in the laparoscopic group resumed an intake of more than 1000 miililitre s 
liquidd 1.5 day earlier than in the open group {p = 0.14). Intake of a normal diet and 
stomaa production of more than 100 miililitres was comparable in both groups. 

Theree were no significant differences between the laparoscopic-group and open-
groupp in minor complications {10 % versus 25 %; p = 0.41) or major complications 
(300 % versus 28 %; p = 1.00). Two patients in the laparoscopic group had a re-
laparotomy;; one due to intra-abdominal abscesses and the other due to retraction of the 
mucouss fistula. Five patients in the open-group underwent a re-laparotomy, two due 
too intra-abdominal abscesses, two due to burst abdomen and abscesses and one due to 
perforationn of the ileum. No mortality was seen in the study group. 

TableTable  2. Postoperative outcome of 42 patients after (sub)totai colectomy 

Laparoscopic-group p 
meann (S.D.) 

(range) ) 

14.6(12.5) ) 
(6-46) ) 

3.44 (2.1) 
(2-9) ) 

6.88 (5.3) 
(3-21) ) 

3.11 (1.4) 
(1-5) ) 

1/10 0 

5/10 0 

2/10 0 

Open-group p 
meann (S.D.) 

(range) ) 

18.0(9.5) ) 
(8-54) ) 

4.9(4.2) ) 
(2-23) ) 

6.3(4.2) ) 
(3-24) ) 

2.3(1.2) ) 
(1-5) ) 

12/32 2 

12/32 2 

5/32 2 

p-value e 

0.055 * 

0.144 # 

0.866 # 

0.999 # 

0.13"* * 

0.711 ** 

0.544 ** 

Hospitall stay (days) 

Intakee > 1000 ml (day) 

Intakee of a normal diet (days) 

Stomaa > 100 ml (days) 

Minorr complications 

Majorr complications 

Relaparotomy y 

AA p-value of <0.05 was considered significant 
uu Man - Whitney U test 
### Chi-square test (Fisher Exact test) 
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Hospitall  stay, intake of more than 1000 millilitre s fluid and minor complications 
associatedd with the patient characteristics were entered into the logistic regression 
models.. Only age above 40 years had an independent significant impact on length of 
hospitall  stay (odd ratio 14.7; 95% CI: 1.3-154.6; p = 0.02). Type of operation and 
otherr characteristics such as temperature, haemoglobin, steroid dosage, parental 
nutritionn and prior surgery had no impact on hospital stay, intake of more than 1000 
millilitre ss fluid and minor complications. 

Untill  the follow up period in February 2000, six patients in the laparoscopic group 
hadd proctocolectomy and ileal pouch anal reconstruction that was performed through 
thee Pfannenstiel incision. In the open group 15 patients had proctocolectomy and ileal 
pouchh anal reconstruction that was performed through the midline incision. Two 
patientss in the open group had an incisional hernia and surgical correction was 
performedd together with pouch reconstruction. 

Discussion n 

Inn the described group of patients the feasibility and the safety of laparoscopically-
assistedd colectomy for severe acute colitis was demonstrated. There are several 
reports,, which demonstrated the feasibility and the safety of laparoscopic colorectal 
(segmental)) resection 151719. The few controlled trials that are available, indicated a 
quickerr recovery in the laparoscopic group at the expense of longer operating times 
4,14,1 ll . Only a few authors reported on laparoscopic total colectomy 3>4<7<1IJ2

> Although 
laparoscopicc colectomy is demonstrated to be technically feasible, some reported high 
peroperativee morbidity mainly due to bleeding complication 20. This high incidence is 
nott confirmed by others 9. Laparoscopically-assisted colectomy in severe acute colitis 
cann only be performed safely if the laparoscopic surgeon has sufficient experience. 
Thee laparoscopic surgeon performing the laparoscopic procedure in the present study 
hadd a track record of more than 50 laparoscopically-assisted segmental colectomies. 

Thee most significant disadvantage of the laparoscopic approach is the prolonged 
operatingg time. The first cases took about 5-6 hours, twice as long as the open 
procedure.. With time, the laparoscopic approach has been refined. Laparoscopic 
mobilizationn of the bowel followed by extra corporal ligation and bowel division is a 
timee consuming process. The hand-assisted laparoscopic approach enabled a safe and 
fastt mobilization of the bowel and manually guided ultrasonic dissection and intra 
corporall  vascular ligation reduced the required operating time to less than three hours, 
onlyy half an hour longer than the mean operating time of the open procedure. 

Thee Pfannenstiel incision can be used for future proctectomy and pouch creation, as 
wass already demonstrated in six of the patients having laparoscopic surgery. The 
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incisionall  scar of a midline laparotomy is thereby avoided which is a cosmetic 
advantage,, particularly in this group of relatively young patients \ 

Anotherr important potential long-term advantage of the laparoscopic approach 
mightt be a reduced incidence of small bowel obstruction due to less adhesions. 
Conventionall  (sub) total colectomy is associated with probably the highest incidence 
off  clinically significant small bowel obstruction (hospital admission or re-operation) 
upp to 30% at 10 years follow-up '3. Unfortunately, it wil l take a relatively large group 
off  patients and a long term of follow-up to demonstrate this phenomenon. 

Thee only significant difference between groups was the parental nutrition that was 
givenn more frequently in one of the two university hospitals due to the difference of 
protocolss of the department of gastro-enterology. It is therefore unlikely that patient 
selectionn for one of the two procedures affected outcome of surgery. 

Thee retrospective aspect of the study does not allow us to draw any definitive 
conclusionss about the supposed benefits of laparoscopic surgery. Moreover, our study 
resultss were based on a sample size of 42 patients, thus introducing a relatively high 
probabilityy of a type two or false negative error (the chance that our data do not 
indicatee a difference in outcome between the two groups, when in fact there is). 
Therefore,, a future prospective study with sufficient power is needed to sort out 
whetherr the laparoscopic approach is indeed associated with a quicker recovery and 
earlierr return to daily activity. 
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Abstract t 

Background:Background: The degree of immunological impairment induced by operation is related 
too the severity of tissue injury. 
Objective:Objective: The aim of the study was to investigate the effect of surgical trauma in 
termss of approach (laparoscopic versus conventional surgery) and extent of bowel 
resectionn (ileocolic resection versus colectomy) on interleukin-6 (IL-6), C-reactive 
proteinn (CRP) levels and expression of HLA-DR on peripheral blood mononuclear 
cells.. Secondly the length of the incision was correlated with the inflammatory 
response. . 
Method:Method: Thirty-four patients as part of a randomised trial, comparing laparoscopically-
assistedd versus open bowel resection for Crohn's disease, ulcerative colitis and 
familiall  adenomatous polyposis were analysed. CRP levels and expression of HLA-
DRR on peripheral blood mononuclear cells were measured pre- and 1 day 
postoperatively.. IL-6 was measured preoperative and day 1 and 7 postoperatively. 
Results:Results: Four of the 34 patients were excluded because of blood transfusion within 24 
hourss postoperatively. One day postoperatively, median IL-6 level peaked 
significantlyy within both groups. Preoperative level in the conventional group was 0 
pg/LL (0-2.1 pg/L) versus 8.3 pg/L (2.7^42.3 pg/L) one day postoperatively (p<0.0\). 
Preoperativee level in the laparoscopic group was 0 pg/L (0-1.7 pg/L) versus 5.6 pg/L 
(0-61.66 pg/L) one day postoperatively (p<0.0\). At day 7 postoperative IL-6 levels 
weree similar in both groups and returned to the base line. Postoperatively median CRP 
levelss were elevated in both groups. Preoperative level in the conventional group was 
111 mg/L (3-28 mg/L) versus 154 mg/L (67-219 mg/L) postoperatively (pO.01). 
Preoperativee level in the laparoscopic group was 5 mg/L (3-21 mg/L) versus 118 mg/L 
(39-2911 mg/L) postoperatively (p<0.01). Pre- and postoperative HLA-DR expression 
onn monocytes and postoperative % of lymphocytes expressing HLA-DR did not differ 
betweenn the conventional and laparoscopic group. No differences in immune response 
withh respect to the measured parameters were noticed in patients with a large or small 
bowell  resection segment, or in patients with a small (< 8 cm) or large ( > 8 cm) 
incisionn length. 

Conclusion:Conclusion: These data suggest that surgical trauma in terms of neither the approach, 
norr the extent of bowel resection did significantly affect the immune status of the 
patientss with respect to the measured parameters. 
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Introductio n n 

Bothh surgical and accidental trauma induce a generalised state of immune 
suppression,, which potentially increases the risk of infections . Incidence of 
postoperativee complications and improved postoperative recovery has been shown to 
bee correlated with the degree of changes in immune- and metabolic status IZ1°-13. 

Thee level of interleukin-6 (IL-6) induction is proportional to the severity of surgical 
traumaa and there is evidence that IL-6 is involved in the induction of hepatic acute 
phasee protein synthesis l4~18. C-reactive protein (CRP) is a key marker acute-phase 
protein,, and provides an overall marker for acute-phase reactants for severity of 
traumaa and infections. A reduction in the expression of the antigen presenting 
moleculee HLA-DR on peripheral blood mononuclear cells, which reflects the immune 
suppressionn of the host, has been found to correlate with patients outcome after major 
surgeryy or trauma 2'5,19. 

Minimall  invasive surgery is thought to be associated with a reduction of 
postoperativee pain, faster recovery, shorter hospital stay and earlier return to full 
activity.. It is hypothesized that this outcome is related to a lesser degree of tissue 
damagee due to smaller incisions resulting in less metabolic stress and immune 
suppressionn when compared to conventional surgery l2'2023. Many studies have been 
conductedd evaluating postoperative immune response in patients undergoing 
laparoscopicc versus conventional surgery and results have shown to be inconsistent 
10,13.20.21.24-277 Different immunological parameters have been studied at variable 
samplingg time. Some studies found less immune suppression in the laparoscopic group 
whenn compared to the conventional group, while others found no differences. Only 
feww studies have been evaluated the affect of laparoscopic surgery on the immune 
responsee in a randomised setting 242H. This is mainly due to the fast development and 
rapidd acceptance of laparoscopic surgery. 

Inn order to investigate the effect of surgical trauma in terms of approach 
(laparoscopicc versus conventional surgery) and extent of surgery (ileocolic resection 
versuss colectomy resection) on inflammatory response, a randomised study was 
designedd analysing IL-6, CRP levels and expression of the antigen presenting 
moleculee HLA-DR on peripheral blood mononuclear cells. Secondly the length of the 
incisionn was correlated with the inflammatory response. 

Patientss and methods 

Thirty-fourr patients as part of a randomised trial, comparing laparoscopic versus 
openn bowel resection for benign diseases, were included from July 1999 until January 
2001.. Patients were randomised for elective laparoscopically -assisted or conventional 
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ileocolicc resection for respectively Crohn's disease (CD), or colectomy for 
respectivelyy ulcerative colitis (UC) and familial adenomatous polyposis (FAP). 
Patientss were excluded if peroperative blood transfusion was necessary because it 
interferess with the immune response. The study was approved by the medical ethics 
committeee of the Academic Medical Center, Amsterdam (AMC). Informed consent 
wass obtained from every patient. 

AnaesthesiaAnaesthesia and surgical technique 
Al ll  patients were premedicated with a benzodiazepine and had standard anaesthesia. 

Thee operative technique of laparoscopic and conventional procedures have been 
describedd previously ~ " . Peroperatively all patients received Zinacef " and Dalacin k. 

EfficacyEfficacy parameters 
Ass potential indicators for inflammatory response caused by surgery, 1L-6. CRP and 

expressionn of HLA-DR on peripheral blood mononuclear cells were determined. 

IL-6 IL-6 
Plasmaa for measuring cytokine levels was obtained one day before surgery and day 1 
andd 7 postoperatively. IL-6 levels were evaluated by ELISA according to the 
instructionss of the manufacturer (CLB, the Netherlands). 

CRP CRP 
CRPP concentrations were measured by standard methods at the Central Laboratory of 
thee Academic Medical Center, Amsterdam, one day before surgery and 1 day 
postoperatively. . 

FlowFlow cytometry 
Bloodd was drawn into a tube containing heparin (final concentration 10 U/ml). 

Erythrocytess were lysed with ice-cold isotonic NH4C1 solution (155 mM NH4C1, 
lOmMM KHC03, 0.1 mM EDTA, pH 7.4) for 10 minutes. Cells were centrifuged at 600 
xx g for 5 minutes at 4 °C. The remaining cells were washed twice with cold FACS 
bufferr (PBS, containing 1% BSA, 0.3 mmol/L EDTA, 0.01 % sodium azide). For 
staining,, 1x10 cells/ well (96 well microplate, Greiner B.V. labor techniek, Alphen 
aann de Rijn, The Netherlands) were incubated with mouse-monoclonal antibodies 
againstt human HLA-DR, CD 14 and CD45 (Immunotech, Marseille, France) for 30 
minn on ice. After washing with Facsbuffer cells were analysed on the FACScan 
(Bectonn Dickinson, Mountain View, USA). The appropriate isotype controls were 
includedd in all experiments. Cell populations were gated by forward and side scatter 
usingg a FACScan flow cytometer in conjunction with the Facscan software (Becton 
Dickinson,, Mountain View, USA). 10,000 cells were counted. Results are expressed 
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ass the percentage of gated cells positive for the mAbs used or as the mean cell 
fluorescencee intensity (MFI) after subtraction of control IgG fluorescence. Expression 
off  the antigen presenting molecule HLA-DR on peripheral blood mononuclear cells 
wass analysed one day before surgery and 1 day postoperatively. 

StatisticalStatistical analysis 
Dataa are presented in median and range. Differences between groups were tested 

usingg the Mann-Whitney-U-test. Differences within groups were tested using the 
Wilcoxonn Signed Ranks test. A value of p < 0.05 was considered statistically 
significant.. Pearson correlation was performed to analyse the correlation between 
inflammatoryy response, length of bowel resection and length of the incision operation 
time,, intake of more than 1000 ml liquids, or normal diet and hospital stay. 
Al ll  analyses were performed using SPSS * 9.0 (SPSS Benelux BV) for Windows. 

Results s 

Patientt characteristics are shown in table 1. Four of the 34 patients were excluded 
becausee of blood transfusion within 24 hours postoperatively. Patients in the 
laparoscopicc group had a significant longer duration of the disease compared to the 
conventionall  group. There were no significant differences in sex distribution, age, use 
off  medications and type of resection performed. There were no conversions in the 
laparoscopicc group. The median length of the incision of the total group was 8 cm 
(range:: 3.5-30 cm) and was used as cut off point for evaluating the effect of the 
incisionn length on the measured immunological parameters. 

IL-6 IL-6 
Pre-- and postoperative IL-6 levels are shown in figure 1. Preoperative IL-6 revealed 

loww serum concentration in both the conventional and laparoscopic group of patients. 
Onee day postoperatively, median IL-6 level peaked significantly within both groups. 
Preoperativee level in the conventional group was 0 pg/L (0-2.1 pg/L) versus 8.3 pg/L 
(2.7-42.33 pg/L) one day postoperatively (p<0.01). Preoperative level in the 
laparoscopicc group was 0 pg/L (0-1.7 pg/L) versus 5.6 pg/L (0-61.6 pg/L) one day 
postoperativelyy (/?<0.01). There was a trend towards higher IL-6 levels in the 
conventionall  group one day postoperatively when compared to the laparoscopic group, 
althoughh not significantly different. At 7 days postoperatively, IL-6 levels were similar 
inn both groups and returned to the base line (conventional group: 0 pg/L (0-8.9 pg/L) 
andd for the laparoscopic group: 0 pg/L (0-5.5 pg/L). 
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TableTable  1. Patient characteristics after laparoscopically and open ileocolic resection and colectomy 

M:: F 
Agee (years) 
BMII (kg/m2) 
CD :UC:FAP P 
Durationn of disease (years) 
Temperaturee ) 
Haemoglobinn (mmol/L) 
ASAA classification 
1:2:3 3 
Medicationn preoperative 
-- 5-ASA 
-- Corticosteroids/immune suppression 
Procedure e 
-- Ileocolic resection 
andd primary anastomosis 

-- proctocolectomy and IPAA/ 
subtotall colectomy and IRA 

Conventional l 
laparotomy y 

n=14 4 
mediann (range) 

6:8 8 
35.5(17.8-68) ) 

26.8(18.7-32.9) ) 
7:5:2 2 

3(0.6-10) ) 
377 (36.2-37.7) 
8.33 (5.9-9.4) 

4:8:1 1 

5 5 
7/7 7 

7 7 

5 5 
1 1 

Laparoscopically y 
(-assisted) ) 
resection n 

n=16 6 
mediann (range) 

5:11 1 
30.0(17.6-43) ) 

22.5(18.3-31.2) ) 
7:8:1 1 

8(1-21) ) 
37(36.1-37.4) ) 
8.3(5.8-10.2) ) 

3:13:0 0 

9 9 
7/7 7 

6 6 

8 8 
1 1 

Mann--
Whitney y 

Test t 
p-p- value 

ns s 
ns s 
ns s 
ns s 

p<0.05 5 
ns s 
ns s 

ns s 
nss m 

ns s 

-- colectomy without primary 
anastomosis s 
Lengthh of bowel resection (cm) 
(median:: range) 
-- Ileocolic resection 

-- Colectomy: 
proctocolectomyy and IPAA/ 
subtotall colectomy and IRA 
colectomyy without primary anastomosis 
Lengthh of abdominal the incision (cm) 
(median:: range) 
-- Ileocolic resection 

-- Colectomy 

30(18-50) ) 

100.5(70-110) ) 

300 (17-45) 

101.5(73-112) ) 

12(8.5-15) ) 

26(18-30) ) 

5(3.5-8)* * 

8(8-12) ) 

p<0 .01 1 

p<0 .01 1 

AA p-value of < 0.05 was considered significant 
mm Chi- square Fisher's Exact Test when appropriate 
CDCD = Crohn's disease UC = Ulcerative Colitis FAP = Familial adenomatous polyposis 
IPAA=IPAA= Ileal Pouch Anal Anastomosis IRA= Ileal Rectal Anastomosis 
## 1 patient had an ileocolic resection through a Pfannenstiel incision 
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Whenn dividing the study group in colectomy (n=17) versus ileocolic resection 
(n=13),, only IL-6 levels at day 7 postoperatively was significantly higher in the 
patientss after colectomy compared to ileocolic resection (1.2 pg/L (0-8.9 pg/L) versus 
00 pg/L (0-2.4 pg/L)/><0.05). 

Noo differences in IL-6 levels were found in patients after laparoscopic versus 
conventionall  colectomy and laparoscopic versus conventional ileocolic resection. 
Whenn comparing the patients with a length of the incision of < 8 cm or > 8 cm, no 
differencess were found in IL-6 levels. 

Sincee immunosuppressive medication suppresses the immune system, the patients 
withoutt corticosteroids/ immunosuppressive medication (n=9) were compared with the 
patientss having corticosteroids/ immunosuppressive medication (n=21). In patients 
withoutt corticosteroids/ immunosuppressive medications, no differences in pre- and 
postoperativee IL-6 levels were found between the laparoscopic group (n=5; 2 patients 
hadd proctocolectomy and IPAA, 3 patients had ileocolic resection) compared to the 
conventionall  group (n=4; 2 patients had proctocolectomy and IPAA, 2 patients had 
ileocolicc resection) resection (data not shown). When comparing patients with and 
withoutt immunosuppressive medication, also no significant differences in pre- and 
postoperativee IL-6 were found (data not shown). 

50 0 

25 5 

II 2
~3> > 

100 -

 Conventional 

|| Laparoscopic 

DC C 
D--

—Ig g 

" " 
coll l « « 

T=0 0 T=1 1 T=7 7 

FigureFigure  1. IL-6 levels preoperative (7=0) and 1 (1=1) and 7 days (T=7) postoperatively 
inin patients undergoing laparoscopic versus conventional bowel resection 
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CRP CRP 
CRPP levels were analysed pre- and one day postoperatively and are shown in figure 

2.. Preoperative CRP levels were not significantly different in both groups. 
Postoperativelyy median CRP levels were elevated in both groups. Preoperative level in 
thee conventional group was 11 mg/L (3-28 mg/L) versus 154 mg/L (67-219 mg/L) 
postoperativelyy (pO.Ol). Preoperative level in the laparoscopic group was 5 mg/L (3-
211 mg/L) versus 118 mg/L (39-291 mg/L) postoperatively (p<0.01). 
Theree was a trend towards higher CRP level in the conventional group one day 
postoperatively,, compared to the laparoscopic group, although not significantly 
different. . 

 Conventional 
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FigureFigure  2. CRP levels 1 day preoperative (7=0) and 1 day postoperatively (T=1) 
inin patients undergoing laparoscopic versus conventional bowel resection 

Whenn dividing the study group in colectomy (n=l7) versus ileocolic resection 
(n=!3),, no differences in CRP levels were found at any time point. CRP 
postoperativelyy was higher in the patients after conventional ileocolic resection 
comparedd with laparoscopic ileocolic resection (197 mg/L (83-218 mg/L) versus 137 
mg/LL (39-291 mg/L)p=0.05). 

Noo differences in CRP levels were found in patients after laparoscopic versus 
conventionall  colectomy at any time point. When comparing the patients with an 
incisionn of < 8 cm or > 8 cm, no differences in CRP levels were found. 

Inn patients without corticosteroids/ immunosuppressive medications, CRP 
postoperativelyy was higher in the conventional group compared to the laparoscopic 
groupp (175 mg/L (154-218 mg/L) versus 108 mg/L (39-138 mg/L) p<0.05). No 
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differencess in pre- and postoperative CRP levels were found between patients with 
(n=9)) and without (n=21) immunosuppressive medication at any time point (data not 
shown). . 

ExpressionExpression of the antigen presenting molecule HLA-DR on peripheral blood 
mononuclearmononuclear cells. 

HLA-DRR expression on monocytes pre- and 1 day postoperatively is shown in 
figuree 3. Pre- and postoperative HLA-DR expression on monocytes was similar in the 
laparoscopicc and conventional group. Postoperatively, median HLA-DR expression on 
monocytess decreased significantly in both groups and there was a trend of higher 
HLA-DRR expression on monocytes in the laparoscopic group compared to the 
conventionall  group. Preoperative Mean Fluorescence Intensity (MFI) in the 
conventionall  group was 262.3 MFI (118.5-547.5 MFI) and 153 MFI (61-338.4 MFI) 
postoperativelyy (p<0.05). Preoperative MFI in the laparoscopic group was 268.1 MFI 
(100.5-409.33 MFI) and 167.2 MFI (64-467.2 MFI) postoperatively (p<0.05). 

Whenn dividing the study group in colectomy versus ileocolic resection or 
laparoscopicc versus conventional colectomy or laparoscopic versus conventional 
ileocolicc resection or when comparing patients with an incision length of < 8 cm or > 8 
cm,, no differences were found in HLA-DR expression on monocytes at any time point. 

Inn patients without corticosteroids/ immunosuppressive medications no differences 
weree found in pre- and postoperative HLA-DR expression on monocytes and no 
differencess were found between patients with (n=9) and without (n=21) 
immunosuppressivee medication. 

Pre-andd postoperative percentages of lymphocytes expressing HLA-DR are shown 
inn figure 4. Pre- and postoperative percentages of lymphocytes expressing HLA-DR 
didd not differ between the conventional and laparoscopic group. Postoperatively 
mediann % of lymphocytes expressing HLA-DR was significantly elevated in the 
laparoscopicc group (preoperative: 24.1 % (0-60 %) versus postoperative: 34.8 % (18-
544 %),/)<0.01). Also in the conventional group, % of lymphocytes expressing HLA-
DRR was elevated postoperatively (preoperative: 28.7 % (12-59%) versus 
postoperative:: 35% (18-54 %)p=0.08). When dividing the study group in colectomy 
versuss ileocolic resection or laparoscopic versus conventional colectomy or 
laparoscopicc versus conventional ileocolic resection or when comparing patients with 
ann incision length of < 8 cm or > 8 cm, no differences were found in % of lymphocytes 
expressingg HLA-DR at any time point. 

Inn patients without corticosteroids/ immunosuppressive medications no differences 
weree found in pre- and postoperative % of lymphocytes expressing HLA-DR and also 
noo differences were found between patients with (n=9) and without (n=21) 
immunosuppressivee medication. 
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FigureFigure  3. Mean Fluorescence Intensity (MFI) on peripheral blood monocytes 
PreoperativePreoperative (T=0) and 1 day (T=1) postoperatively in patients undergoing laparoscopic 
versusversus conventional bowel resection 
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FigureFigure  4. Percentages of lymphocytes expressing HLA-DR preoperative (T=0) 
andand 1 day postoperatively (T=1) in patients undergoing laparoscopic versus 
conventionalconventional bowel resection 
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Noo correlation was found between IL-6 and CRP levels and expression of the anti-
genn presenting molecule HLA-DR on peripheral blood mononuclear cells, length of 
bowell  resection and length of the incision and immunosuppressive medication. 

Discussion n 
Inn this study IL-6 levels significantly increased after both laparoscopic and 

conventionall  ileocolic resection and colectomy, which indicate significant activation 
off  the immune response. Postoperatively, no differences were noticed in IL-6 levels 
betweenn the conventional and the laparoscopic group. This could be explained by the 
surgicall  trauma in terms of bowel resection, which was comparable in both groups. 
Similarr results of comparable IL-6 levels were found postoperatively by others 20,31. 
However,, others found higher IL-6 levels in the laparoscopic group one day 
postoperativelyy compared to the open group 10 24. This could be an effect of a longer 
operation. . 

Whenn dividing the study group in colectomy versus ileocolic resection, higher 
levelss of IL-6 were observed in the colectomy group at day 7 postoperative, indicating 
thatt this difference in IL-6 may reflect the magnitude of surgical trauma. However, no 
correlationss were found between IL-6 levels and the length of the incision. 
Sincee groups were comparable for tissue damage in terms length of bowel resection, 
thee question remains whether the length of the incision significantly contribute to the 
overalll  immune response after bowel surgery. The results of the present study indicate 
thatt the extent of the bowel resection is more important than the size of the incision. In 
thee study of Tang et al., comparing open versus laparoscopic colectomy for colorectal 
cancerr the median length of the incisions was 9 cm in the laparoscopic group versus 15 
cmm in the open group and similar results were noticed with respect to the length of the 
incision.. In the last mentioned study however, other immulogical parameters were 
usedd ~x. 

Laparoscopicc surgery has become a potential alternative for conventional bowel 
resectionn in inflammatory bowel disease (IBD)22,32. Indication for operation in IBD is 
failuree of conservative therapy. Most of these patients use steroids or 
immunosuppressiveimmunosuppressive medication before operation. One could argue that the use of 
immunosuppressiveimmunosuppressive medication could bias the results of the present study. Since 
groupss were comparable for the use of immunosuppressive medication and length of 
bowell  resection, this is not very likely. In addition, when evaluating the patients 
withoutt immunosuppressive medications, also no differences were found. Even 
comparingg patients with and without the use of immunosuppressive medications no 
differencess were found in IL-6 levels. Hildebrandt et al. comparing laparoscopic 
versuss open resections in patients with Crohn's disease without the use of steroids, 
showedd also no differences in postoperatively IL-6 levels. 
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CRPP is key marker acute-phase protein and increased concentrations represent a 
consistentt response to trauma and infections. Plasma concentrations of CRP provide 
dependablee screenings test to overall acute-phase response. The CRP rises 
approximatelyy 4-12 hours postoperatively and peaks at 24 hour. Subsequently it 
remainss elevated 48-72 hours postoperative until 2 weeks 33. Levels of CRP were 
increasedd significantly in both groups in this study. However, at day 1 postoperatively 
noo differences in CRP were found in the conventional group compared to the 
laparoscopicc group. Similar results were obtained by others 10,2°. In contrast higher 
levelss of CRP were noticed in the laparoscopic group in the study of Stage et al.9. In 
studiess comparing laparoscopic versus open cholecystectomy higher levels of CRP 
weree mentioned in the open group 34'35. However, this was not confirmed by other 
reportss 36. Also patients undergoing Nissen fundoplication showed significantly higher 
levelss of CRP after conventional surgery 13,27. 

Inn this study the length of the incision did not contribute to the level of CRP. When 
comparingg the patients with and without the use of immunosuppressive medications no 
differencess were found in CRP levels. Hildebrandt et al. comparing laparoscopic 
versuss open resections in patients with Crohn's disease without the use of steroids did 
nott found differences in CRP postoperatively between the laparoscopic and open 
group.. No sufficient correlation was noticed between IL-6 levels and CRP, whereas in 
otherr studies correlation were noticed between CRP and IL-6 37,33. 

HLA-DRR plays an important role in the presentation of antigens and is needed for 
ann effective immune response. Failure of surface expression of HLA-DR on peripheral 
bloodd monocytes has been found to correlate with worse patients outcome after major 
surgeryy on trauma2'5'14'19'33'38'39. 

Inn the present study a significant reduction of antigen presentation on monocytes 
wass observed in the laparoscopic and conventional group, with a trend of higher 
expressionn in the laparoscopic group 1 day postoperative, indicating a better immune 
response.. A significant increase of % of lymphocytes expressing HLA-DR was 
noticedd in the laparoscopic group. This might indicate adequate lymphocytes 
activation.. The reduction in antigen presentation on monocytes, was also observed by 
otherss postoperatively 13-21-26'31-40

i Kloosterman et al., and Carlei et ai, comparing 
laparoscopicc versus conventional cholecystectomy, found a significant reduction in 
antigenn presentation on monocytes in the open group one day postoperatively. No 
correlationss were found between expression of the antigen presenting molecule HLA-
DRR on peripheral blood mononuclear cells, IL-6 and CRP. 

Althoughh the clinical relevance of these changes in immunological parameters still 
remainss to be determined, there seems to be no difference in the immune status after 
laparoscopicc bowel surgery compared to open. Since the laparoscopic and 
conventionall  group in this study had similar length of bowel resection for ileocolic 
resectionn and colectomy and in generally similar visceral dissection, mobilization and 
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anastomosis,, it seems that the length of the incisions does not affect the immune 
response. . 

Inn conclusion, these data suggest that surgical trauma in terms of neither the 
approach,, nor the extent of bowel resection did significantly affect the immune status 
off  the patients with respect to the measured parameters. 
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Abstract t 

Objectives:Objectives: The objectives of this study were to compare patients with Crohn's disease 
withh laparoscopic versus open surgery with respect to cosmetic results, body image, and 
pre-- and postoperative experiences. In addition, the effect on patients' grading of their 
scarss and knowledge of the cosmetic results of the alternative procedure was assessed. 
Finallyy the treatment preference of patients was determined. 
Methods:Methods: Thirty-four patients participated; 11 after open resection (OR), 11 after 
laparoscopically-assistedd resection (LR) and 12 patients without resection (WR). 
Retrospectively,, the patients filled out several questionnaires pertaining to body image, 
hospitall  experiences and quality of life. One-way analysis of variance, student's t-tests 
andd Pearson's correlation were used for statistical analysis. 
Results:Results: The cosmetic score was significantly higher in thee LR than in the OR group (p< 
0.01).. Body image correlated strongly with cosmesis and with quality of life. The 
operatedd groups experienced matters such as postoperative pain, time until resumption of 
aa normal diet and hospital stay similarly. The size of the scar was rated significantly more 
importantt by the OR and LR group than by the WR group. Showing pictures of the 
alternativee approach increased the difference in grading of scars in favour of laparoscopy. 
Patientss were willin g to accept a small risk of re-operation, or an additional fee, to have 
laparoscopicc surgery. 
Conclusions:Conclusions: Laparoscopic surgery was associated with better cosmesis when compared 
too open surgery. The large majority of patients preferred laparoscopic to open surgery, 
evenn if this would imply an additional fee, or a higher risk of re-operation. 
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Introductio n n 

Sincee the revival of minimally invasive surgery, advanced laparoscopic procedures 
suchh as laparoscopic colorectal surgery, have become available 2-4-5-10-14-16-17-22. jhe first 
reportss on laparoscopic bowel resection indicated several advantages with respect to open 
colorectall  surgery, such as a shorter recovery period after surgery, a reduction in operative 
bloodd loss, an earlier passage of flatus, an earlier resumption of oral intake, a shorter 
hospitall  stay, lower infection and complication rates, a superior nitrogen balance, an 
earlierr return to full activity, less pain and superior cosmetic results 1518-21. However, these 
observationss have not been substantiated in randomised studies yet. Moreover, 
laparoscopicc colectomy has not been as successful as other laparoscopic procedures 
becausee of the complex and difficult nature of the procedure. 

Attentionn has been paid to the assessment of quality of life following either medical or 
surgicall  intervention among patients with inflammatory bowel disease " 13. However, 
littl ee is known about the subjective feelings and the cosmetic consequences of scarring in 
patientss who undergo either conventional or laparoscopic abdominal surgery. Much has 
beenn written about body image in patients with cancer, particular after mutilating 
operationss such as mastectomy 7'919. Body image is defined as person's perception of, 
satisfactionn with, and attitudes towards his or her body in general and to particular areas 
off  the body. 

Ourr aim was to evaluate cosmetic results and body image in surgically treated patients 
withh Crohn's disease and to determine whether these are affected by the surgical approach 
(laparoscopicc versus open ileocolic resection). In addition we evaluated the pre- and 
postoperativee experiences of patients who had ileocolic resection (open versus 
laparoscopic)) and evaluated the importance that patients assigned to various aspects of 
surgeryy that may differ between the two surgical approaches. Finally, using photographs, 
wee assessed the effect of knowledge of the cosmetic results of the alternative procedure 
onn patients' grading of their own scar, and we assessed the patients' preference for type of 
surgery,, using a trade-off method. The latter treatment preference was also carried out in a 
controll  population of patients with Crohn's disease who had been conservatively treated. 

Material ss and Methods 

Patients Patients 
Patientss were recruited from the records of the departments of Gastrointestinal Surgery 

andd Hepato- Gastroenterology from the Leiden University Medical Center. 
Forty-twoo patients with Crohn's disease were asked to participate in the study; thirty-four 
patientss agreed (81%). Their mean age was 32 years (range 17-52). Eleven patients had 
hadd open ileocolic resection (OR), 11 had had laparoscopically-assisted ileocolic resection 
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(LR)) for obstructive disease and 12 patients were without ileocolic resection (WR). The 
responsee rate was slightly lower for the no resection group (WR: 75%, OR: 84.6 %, LR: 
84.66 %). The study was approved by the ethics review board of the Leiden University 
Medicall  Center. 

Methods Methods 
Patientss were approached by letter and asked to keep a diary during the 7 days 

precedingg an outpatient clinic visit. From this diary the Crohn's Disease Activity Index 
(CDAI)) and Activity Index (AI) 6 were determined, to control for a possible negative 
impactt of disease activity on the patients' evaluation of surgery and body image. A higher 
CDAII  and AI score signified a higher disease activity. With the same purpose, patients 
weree asked to fil l in the Dutch version of the Inflammatory Bowel Disease Questionnaire 
(IBDQ)) on the day before the clinic visit. The IBDQ is a validated measure of the quality 
off  lif e of patients with inflammatory bowel disease3. A higher score signified a better 
qualityy of life. 

Onn the day of the clinic visit, patients were asked by an independent investigator 
(MSD)) to fil l out a Body Image Questionnaire (BIQ), a Hospital Experience 
Questionnairee (HEQ) and a Photoseries Questionnaire (PSQ). 

BodyBody image Questionnaire (BIQ) 
Thee BIQ (see page 110) consists of eight items evaluating body image and cosmesis 

afterr surgery. Prior to this study the BIQ was tested in patients in whom a Caesarean 
sectionn or an appendectomy had been done. In a factor analysis, the questionnaire was 
shownn to consist of two factors, a body image and a cosmetic factor. The body image 
scalee measures patients perception of and satisfaction with their own body and explores 
patientss attitudes towards their bodily appearance (items 1,2,3,4,5). The cosmetic scale 
assessess the degree of satisfaction of patients with respect to the physical appearance of 
thee scar (items 6-8). The reliability coefficients (values of Cronbach's alpha) for the body 
imagee and cosmetic scales were 0.80 and 0.83, respectively. Two items have been added 
too the final version of the BIQ concerning self-confidence before and after surgery. 

TheThe Hospital Experience Questionnaire (HEQ) 
Too clarify the doubts whether patients experience open and laparoscopic surgery 

differently,, we developed the Hospital Experience Questionnaire (9 questions, see page 
111).. In this questionnaire the patient's recollection of the pre- and post-operative period 
iss evaluated. The HEQ includes questions about complications, pain, the length of 
hospitall  stay, time span until resumption of a normal diet and return to daily activities. 
Finally,, the patients were asked to rate the importance of these aspects of surgery, and the 
importancee of the size of the scar, on a scale from 1 (least important) to 6 (most 
important). . 
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TheThe Photoseries Questionnaire (page 112) 
Thee PSQ (7 items) was developed to assess whether knowledge of cosmetic results of 

thee alternative approach influences the evaluation of the scare, and to measure the 
strengthh of preference of the patients for the surgical approach to ileocolic resection. 
Patientss (except for those in the WR group) were asked to grade their own scar on a scale 
fromm 1 (lowest score) to 10 (highest score). Next, they had to grade pictures of the 
abdominall  scars after an open and a laparoscopic ileocolic resection (Figure 1). After thus 
havingg seen the surgical alternative they were once more asked to grade their own scar. 

Patientss were asked to state their preference for type of surgery, should they require 
ileocolicc resection again. The patients who choose laparoscopy were asked whether (and 
howw much) they would be willing to pay in a hypothetical situation where the only 
differencess between open and laparoscopic surgery would be the scar and the costs of 
surgeryy (laparoscopy being more expensive). In another question they were asked for their 
preferencee in a hypothetical situation where the only differences between open and 
laparoscopicc surgery would be the scar and a 5% risk in laparoscopic surgery of damage 
too the ureters (see page 112, question 7). 

FigureFigure  1. Pictures of the abdomen after laparoscopically-assisted (A) and open (B) ileocolic 
resectionresection used in the photo series questionnaire 
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StatisticalStatistical analysis 
Alll  data were checked for accuracy and analyzed using SPSSK 6.1 (SPSS Benelux BV) 

forr Windows. Differences between the groups were tested using One-Way Analysis of 
Variancee with Tukey post hoc testing and student's t-tests for independent groups. A 
valuee o£p< 0.05 was considered statistically significant. Pearson's correlation coefficients 
weree used to look for correlations between the different scales and variables. 

Results s 

Patients Patients 
Groupp characteristics are described in table 1. Since January 1995, the 

laparoscopically-assistedd ileocolic resection has been the procedure of choice for Crohn's 
diseasee of the terminal ileum in our hospital. Therefore, the period between ileocolic 
resectionn and the study was significantly longer in the OR group than in the LR group. 
Postoperativee hospital stay was significantly longer in the OR than in the LR group. 
Postoperativee complications were comparable in both groups. The LR group tended to be 
youngerr than the other groups. The gender ratio between groups did not differ 
significantly,, however the WR group had more men compared to the surgically treated 
group.. Groups were comparable for marital status. Patients in the LR group tended to use 
aa higher dose of steroids. 

Thee total IBDQ score and subscores did not differ significantly between groups. The 
WRR group tended to have a higher total IBDQ score (better quality of life). A higher total 
IBDQQ score correlated inversely with the dose of steroids (r= -0.56 ;p= 0.001) and with 
CDAII  score (r=  -0.66 ; p< 0.001). The IBDQ did not correlate significantly with the AI. 
Thee total IBDQ score was significantly higher in men than in women (140, SD 11 (n=27) 
versuss 121, SD 17 (n=7) ;p= 0.007). In particular, the IBDQ subscores bowel symptoms 
(45,, SD 3 versus 36, SD 7;/?<0.001) and social functioning (24, SD 2 versus 21, SD 4, 
p=0.Q5)p=0.Q5) were significantly higher in men than in women. Disease activity indices (CDAI 
andd AI) were not significantly lower in men compared to women, whereas the steroid use 
wass significantly higher in women (7.2 mg, SD 9.2 versus 0.7, SD 1.9; p=0.004). 
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TableTable  1. Patient characteristics 

without t 
ileocolic c 
resection n 

(WR) ) 

(n=12) ) 

openn ileocolic 
resectionn (OR) 

(n=11) ) 

laparoscopically--
assistedd ileocolic 

resectionn (LR) 

(n=11) ) 

Genderr ratio (male : female) 

Age e 

Colonicc lesions: 
-- Crohn's disease in ileum/ 
neoo terminal ileum 
-- colonic Crohn's disease 

CDAI I 

Al l 

Postoperativee hospital stay 

Postoperativee complications 

Periodd between ileocolic 

resectionn and the study 

Secondd ileocolic resection 

Additionall abdominal scars (besides 

thee scar due to ileocolic resection) 

Perianall fistula 

Usee of anti-depressive medication 

Steroidss (average dose in mg) 

Totall IBDQ score (32-160) 
Bowell symptoms (10-50) 
Systemicc symptoms (5-25) 
Emotionall function (12-60) 
Sociall function (5-25) 

4 : 8 8 

35.8 8 
(19-49) ) 

9/12 2 

2/12 2 

2 : 9 9 

32.2 2 
(200 - 52) 

11/11 1 

2/11 1 

3/11 1 

11 : 10 

28.2 2 
(17-40) ) 

11/11 1 

9/12 2 

97.9 9 
(41.8-231.8) ) 

68.8 8 
(24.11 -113.5) 

--

--

--

8/11 1 

138.6 6 
(53.3-291.3) ) 

66.1 1 
(14.8-109.8) ) 

9.99 days 

(8 -15) # # 

wound d 
abscess s 

400 months ** 
(22 - 63) 

9/11 1 

129.1 1 
(16.4-364.9) ) 

64.3 3 
(400 - 103.4) 

5.55 days 

( 4 - 8 ) # # 

Douglas s 

abscess s 

7.22 months ** 
(2-15) ) 

2/11 1 

--
1/12 2 

3.1 1 
(0-15) ) 

129.88 (83-152) 
38.9(211 -47) 
19.11 (11-25) 
48.88 (35-57) 
23.2(16-25) ) 

--
--

5.6 6 
(00 - 20) 

123.4(107-150) ) 
38.22 (29-48) 
17.2(11-23) ) 
47.11 (38-55) 
20.99 (14-25) 

1/11 1 

1/11 1 

8.0 0 
(0 -30) ) 

120.6(96-144) ) 
36.77 (24-45) 
16.7(11-24) ) 
46.44 (33-57) 
20.8(15-25) ) 

't-- test p=0.000 m T-test: p< 0.01 
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BodyBody Image Questionnaire 

BodyBody image scale 
Thee body image score was higher in the LR than in the OR group, but not significantly 

(t-test:: /?= 0.2) (Table 2). Patients in the LR group answered significantly more favorably 
too the item: "Do you think the operation damaged your body?" (Mest: /?=0.018). The 
measuress of pre- and post-operative self-confidence did not differ between the OR and LR 
groupss (7.4 versus 7.2 and 6.9 versus 7.3 respectively, on a scale from 1-10). The body 
imagee scale correlated with the IBDQ (r= 0.50; />=0.02) and inversely with the CDAI (r= 
-0.500 ; £=0.02). The body image scale correlated positively with the cosmetic scale (r= 
0.799 ;/><0.001). Higher self-confidence after surgery was associated with a better body 
imagee (r=  0.74 ;p< 0.001). Having fewer additional abdominal scars (besides the scars 
duee to ileocolic resection) also correlated positively with body image (r=0.51,/?=0.02). 
Menn had non-significantly higher body image scores than women (19.3 SD 1.2 versus 
16.88 SD 3.0;p=0.18). No associations were found between body image and steroid use, 
maritall  status, gender, age and period between ileocolic resection and the study. 

CosmeticCosmetic scale 
Thee cosmetic score was significantly higher in the LR compared to the OR group (t-

test:/?=0.009)) (Table 2). The cosmetic scale correlated with self-confidence after surgery 
(r== 0.58 ;p= 0.003) and with having fewer additional abdominal scars (r=0.59; p=0.004). 
Menn were seen to have higher cosmetic scores than women (21.3, SD 1.5 versus 17.9, SD 
5.5;/?=0.05).. No associations were found between the cosmetic scale and IBDQ, steroid 
use,, marital status, gender, age and period between ileocolic resection and the study. 

TableTable  2. Scores of body image and cosmetic scales. A higher score signified respectively a better 
bodybody image and a higher degree of satisfaction with the scar 

withoutt ileocolic 
resectionn (WR) 

(n=12) ) 

--

openn ileocolic 
resectionn (OR) 

(n=11) ) 

16.4* * 
(10-20) ) 

15.6** * 
(44 - 22) 

laparoscopically y 
-assistedd ileocolic 
resectionn (LR) 
(n=11) ) 

18.0* * 
(13-20) ) 

21.2** * 

(15-24) ) 

bodyy image scale 

(range:: 5-20) 

cosmeticc scale 

(range:: 3-24) 

t-t- test: p-Q.20 t-test:t-test: p<0.01 
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HospitalHospital Experience questionnaire 
Theree were no differences between the OR and LR group in the experience of 

complications,, pain, length of hospital stay, time span before the patients could eat 
normallyy and return to their daily activities. The item "no complications" was ranked as 
thee most important item by all groups (Figure 2). "Delay in resuming normal diet" was 
rankedd as the least important item by the OR and LR groups. Both "size of the scar" and 
"delayy in resuming a normal diet" were ranked as the least important items by the WR 
group.. The size of the scar was rated as more important by the OR and LR group than by 
thee WR group ( Mest: p< 0.05). 

BWR R 

 LR 

DOR R 

00 1 2 3 4 5 6 

FigureFigure  2. Patient ratings of the importance of aspects of surgery mean scores of the Hospital 
ExperienceExperience Questionnaire, in conservatively treated patients (WR), in patients having had open 
surgerysurgery (OR) and in patients having had laparoscopic surgery (LR). A higher score signifies higher 
importance. importance. 

PhotoPhoto Series questionnaire 
Patientss in he LR group assigned significantly higher scores to their own incisional 

scarss than those in the OR group: 8.6 (SD 1.5) versus 6.4 (SD 2.4), respectively (/-test: 
/?=0.02).. After having seen the results of the alternative approach, the LR group graded 
theirr scar higher (mean: 8.9, SD 1.1) and the OR group graded their scar lower (mean: 5.6 
SDD 2.1), making the difference even more significant (/?<0.001). In neither group was the 
changee in scores significant. The WR group graded the laparoscopic and open scars 8.9 
(SDD 1.1) and 6.4 (SD 1.1) significantly different (/-test: pO.001). 
Onlyy three of the 34 patients (8.8 %) (2/12 from the WR, 1/11 from the OR and none from 
thee LR group) preferred the open approach to the laparoscopic approach. In the situation 
off  the hypothetical risk of 5% of damaging the ureter during laparoscopic surgery still 
21/344 patients (61.8%) (7/12 from the WR, 4/11 from the OR and 10/11 from the LR 

noo complications 

painn after surgery 

dailyy activities 

hospitall stay 

sizee of the scar 

normall diet 
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group)) preferred the laparoscopic approach to the open approach. Twenty-four of the 32 
patientss (75%) (10/12 from the WR, 7/10 from the OR and 7/10 from the LR group) 
statedd they were willin g to pay extra for the laparoscopic surgery, given that the only 
differencee between the two types of resection was the incisional scar. Twenty-five percent 
weree willin g to pay up to S250 (500 Dutch guilders; exchange rate 1998), 25% between 
S250-S5000 and 25% more than S500. 

Discussion n 

Wee evaluated body image and cosmesis in patients treated for Crohn's disease. Patients 
whoo had undergone laparoscopic resection had significantly better cosmetic scores than 
patientss who had open resection. For body image the effect was in the same direction, but 
nott significant. The groups did not differ with respect to quality of life and disease 
activity,, two factors that were associated with body image (in a positive and a negative 
sense,, respectively). Based on the activity index values (AI < 100 and CDAI < 150) the 
diseasee activity in our study population was quiescent6. 

Thee LR group had a slightly higher proportion of females. This will have masked 
differencess between open and laparoscopic resection, as the females in our study tended 
too have both a lower body image and a lower cosmetic score. With an equal gender 
distributionn the differences between the LR group and the OR group with respect to body 
imagee and cosmesis can be expected to be more pronounced. Given the small number of 
menn however, we were not able to analyse any gender effects in depth. 

Ann important difference between the laparoscopic and the open group was the time 
elapsedd since surgery. Since 1995, laparoscopic surgery is the procedure of choice for 
Crohn'ss disease. This is the reason why we could only use a retrospective design. Ideally, 
thiss study should have been randomised, which was not possible at this time, as this 
wouldd have meant submitting patients to an unpreferred procedure. One may hypothesize 
howeverr about the direction in which any bias in our study may have worked. As the 
patientss in the open group have had more time to adapt to their scar, and have learnt to 
acceptt it, they will have displayed a better body image and cosmesis than would have 
beenn the case had they been questioned 7 months after surgery (as was true for the LR 
group).. This would imply that in an unbiased setting the difference would have been more 
pronounced,, in favour of laparoscopic surgery. 

Bodyy image makes up only a small part of quality of life, and it is highly likely that 
differencess in body image will not be picked up by quality of life questionnaires. This will 
especiallyy be the case if the effect is measured through more general psychological or 
sociall  scales only, i.e., if the questionnaire has no specific items pertaining to body image. 
Severall  disease specific quality of life measures exist that can be used for Crohn's disease, 
suchh as the IBDQ and the GIQLI, but evaluation of body image and cosmesis are not 
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includedd in these. This was the reason for us to develop a body image questionnaire to 
assesss the effect of surgical interventions. Since aspects such as body image and cosmetic 
resultss after surgery are specific features of minimal invasive abdominal surgery, they 
shouldd be taken into consideration when evaluating this type of surgery. 

Inn none of the studies considering laparoscopic abdominal surgery either body imagee or 
cosmesiss and self-confidence level after surgery were evaluated 2-4-5101418-21-23 Most 
authorss focus on the benefits of laparoscopic colorectal surgery in terms of a reduction in 
operativee blood loss, an earlier passage of flatus, an earlier resumption of oral intake, a 
shorterr hospital stay, lower infection and complication rates, a superior nitrogen balance, 
aa lower rate of adhesions after surgery, an earlier return to full activity and less 
postoperativee pain. The aspects of body image andd cosmesis have either been ignored or 
authorss described the results assessing cosmesis from their point of view rather than from 
thee patient's. In the study of Pfeifer et al. '5, cosmetic results of surgery were evaluated by 
onlyy two questions. It was concluded that from the patient's point of view cosmesis is 
unimportant.. This is in discordance with our study, which used a much more reliable and 
sensitivee questionnaire. 

Thee Hospital Experience Questionnaire was developed to evaluate the experience with 
andd the importance assigned to several of the above mentioned aspects of surgery that are 
broughtt forward in favour of laparoscopic surgery. Quite unexpectedly we noticed that 
patientss who had laparoscopic surgery, stated to have experienced similar postoperative 
pain,, time to resumption of a normal diet, and length of postoperative stay as the open 
group,, which was remarkable since objectively hospital stay was twice as long in the OR 
group. . 

Inn all three patient groups uncomplicated surgery was considered the most important 
issue.. Remarkably, patients who had not yet undergone surgery, the WR group, assigned 
thee least importance to the scar, whereas for both surgery groups this item ranked much 
higherr (and significantly so). Such a change in preference following surgery, in addition 
too the higher grades for laparoscopy following the photo series, underscores the 
importancee of laparoscopic surgery for body image. Furthermore, if the patients were 
givenn the opportunity to choose, most of them would have chosen the laparoscopic 
approachh even if there were a risk of damaging the ureter or if they had to pay an 
additionall  fee. 

Crohn'ss disease predominantly affects patients between the ages of 15 to 35 years. 
Lifetimee chance of surgery in patients is estimated to be over 80%. Reoperation rates at 5 
andd 10 years, uninfluenced by duration of disease or the age of the patients, are 25% and 
35%% respectively u'23. The application of the laparoscope in the surgical treatment of 
Crohn'ss disease is attractive. Although many of the claimed advantages of laparoscopic 
colorectall  surgery are unproven, one of the definite advantages of laparoscopy in these 
youngg patients is the improved cosmetic result. 

Laparoscopicc surgery was associated with better cosmesis when compared to open 
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surgery.. The large majority of patients preferred laparoscopic to open surgery, even if this 
wouldd imply an additional fee, or a higher risk of re-operation. In young patients with 
Crohn'ss disease better cosmesis may prove to be the most important and lasting advantage 
forr choosing a laparoscopic approach. 
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BodyBody  Image Questionnaire 

11 Are you less satisfied with your body since the operation? 
range:: 1 = no, not at all 

22 = a little bit 
33 = quite a bit 
44 = yes, extremely 

22 Do you think the operation has damaged your body? 
range:: 1 = no, not at all 

22 = a little bit 
33 = quite a bit 
44 = yes, extremely 

33 Do you feel less attractive as a result of your disease or treatment? 
range:: 1 = no, not at all 

22 = a little bit 
33 = quite a bit 
44 = yes, extremely 

44 Do you feel less feminine/ masculine as a result of your disease or treatment? 
range:: 1 = no, not at all 

22 = a little bit 
33 = quite a bit 
44 = yes, extremely 

55 Is it difficult to look at yourself naked? 
range:: 1 = no, not at ail 

22 = a little bit 
33 = quite a bit 
44 = yes, extremely 

66 On a scale from 1 - 7, how satisfied are you with your (incisional) scar? 

11 = very 
unsatisfie e 
d d 

2 2 3 3 44 = not 
unsatisfied// not 
satisfied d 

5 5 6 6 77 = very satisfied 

77 On a scale from 1 - 7, how would you describe your (incisional) scar? 

11 = 
revolting g 

2 2 3 3 44 = not revolting/ 
nott beautiful 

5 5 6 6 77 = beautiful 

88 Could you score your own incisional scar on a scale from 1-10? 

100 How confident were you befor e your operation? 
range:: 1 = not very confident 

100 = very confident 

111 How confident were you after your operation? 
range:: 1 = not very confident 

100 = very confident 
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HospitalHospital  Experience  Questionnaire  (HEQ) 

11 How did you experience the admission period (in the hospital) after the operation? 
range:: 1 = much too long 

22 = a little bit too long 
33 = not too long, not too short 
44 = a little bit too short 
55 = much too short 

22 What did you think of the treatment you received? 
range:: 1 = very bad 

22 = bad 
33 = reasonable 
44 = good 
55 = very good 

33 Did you have any complications after the operation? 
00 yes 
00 no (please go to question 6) 

44 What kind of comptication(s)? 
55 How imposing were the complications? 

range:: 1 = not imposing 
22 = a little bit imposing 
33 = quite a bit imposing 
44 = very imposing 
55 = I can not remember 

66 How was the pain after the operation? 
range:: 1 = no pain at all 

22 = a little bit pain 
33 = quite a bit pain 
44 = a lot of pain 

77 Did it take long after the operation, before you could return to your normal activities? 
range:: 1 = no, not at atl 

22 = yes, a little bit 
33 = yes, quite a bit 
44 = yes, extremely long 
55 = I can not remember 

88 Did it take long before you could eat normally? 
range:: 1 = no, not at all 

22 = yes, a little bit 
33 = yes, quite a bit 
44 = yes, extremely long 
55 = I can not remember 

99 Please rate how important the following items were for you in the period after your operation: 
11 = least important 
66 = most important 

Durationn of hospital admission. 
Sizee of scar. 
Noo complications. 

** Pain after surgery. 
Delayy in resuming normal daily activities. 
Delayy in resuming normal diet. 
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PhotoPhoto  Series  Questionnaire 

11 Could you score your own incisional scar on a scale from 1 - 10 ? 
22 This is a photograph taken of a laparotomy scar. Could you score the scar {scale: 1 -10)? 
33 This is a photograph taken of a laparoscopic scar. Could you score the scar (scale: 1-10)? 
44 Could you now score your own scar after having seen the alternative scar of the same 

operation? ? 
55 If you needed an ileocolic resection again, which technique would you prefer? 

00 laparotomy 
00 laparoscopic - assisted 
00 it doesn't matter 

66 Assuming you needed an ileocolic resection, how much would you be willing to pay to have 
laparoscopicc surgery, given that the only difference between the two types of resection is 
thee incisional scar? 
00 nothing 
00 between NF 0 - 499 
00 between N F 500 - 999 
00 between NF 1000-1999 
00 more then NF 2000 

77 The urine is produced by the kidneys and is excreted via the ureters to the bladder. With a 
laparotomy,, the chances of damaging the ureters is less than 1%. With a laparoscopic 
operation,, the chance is 5%. If the ureters were damaged, the patient would undergo a 
laparotomyy anyway to repair the damage. 
Givenn this information, if you needed an ileocolic resection, which technique would you 
prefer? ? 
00 laparotomy 
00 laparoscopic - assisted 
00 it doesn't matter 
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Abstract t 

Objective:Objective: The aim of this study was to assess the functional outcome and the quality 
off  life of laparoscopically-assisted ileal pouch-anal anastomosis (IPAA) compared 
withh conventional IPAA. Further, body image and cosmesis were evaluated in both 
groups. . 
Methods:Methods: Sixteen patients, who underwent a laparoscopically-assisted IPAA between 
Marchh 1996 and September 1999, were matched with 19 patients who had a 
conventionall  IPAA. Patients were matched for the time period after surgery, 
distributionn of familial adenomatous polyposis / ulcerative colitis and one- / two-stage 
procedure.. Thirty- two patients agreed to fill  out a set of questionnaires that assessed 
functionall  outcome, quality of life, body image and cosmesis. Quality of life was 
measuredd with the Short Form 36 Health Survey questionnaire (SF-36) and the 
Gastrointestinall  Quality of Life Index (GIQLI). The Body Image Questionnaire was 
usedd to measure patients' perception of and satisfaction with their own body and their 
attitudee towards their bodily appearance (body image) and the degree of satisfaction of 
patientss with respect to the physical appearance of the scar (cosmesis). 
Results:Results: Patients in the conventional -group were older than patients in the 
laparoscopically-assistedd group (mean 39.2  8.4 versus 30.6  7.1 years; /; < 0.01). 
Noo differences were found in functional outcome and quality of life. Satisfaction with 
thee cosmetic result of the scar was significantly higher in the laparoscopically-assisted 
groupp compared with the conventional group. Body image score was higher in the 
laparoscopically-assistedd group when compared with the conventional group, although 
nott significant. 

Conclusions:Conclusions: The functional outcome and quality of life of laparoscopically-assisted 
IPAAA is not different from conventional IPAA. In the long term, better cosmesis is the 
mostt important advantage after laparoscopic surgery. 
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Introductio n n 

Restorativee proctocolectomy with ileal pouch-anal anastomosis (IPAA) has gained 
widee acceptance in the surgical treatment of patients with familial adenomatous 
polyposiss (FAP) and ulcerative colitis (UC) '"' . As a result of the pouch anal 
anastomosis,, reasonable faecal continence and transanal faecal flow are maintained 
andd quality of life has been reported as good K2'3. 

Laparoscopically-assistedd restorative proctocolectomy with ileal pouch-anal 
anastomosiss is a technical alternative to conventional restorative proctocolectomy 4'5'6. 
Thee possible advantages of this technique are a quicker recovery, lower incidence of 
smalll  bowel obstructions and superior cosmetic result5. Comparative studies showed 
noo significant differences in morbidity and hospital stay between the laparoscopic and 
conventionall  approach 7'8. 

Thee important benefit of the improved cosmetic result of laparoscopic surgery is 
quitee obvious and can lead to a better body image. Body image makes up a small part 
off  quality of life but is not included in quality of life questionnaires. Therefore, the 
Bodyy Image Questionnaire consisting of a body image scale and a cosmetic scale was 
developedd to evaluate body image and cosmesis in one of our previous studies 9. 

Thee objective of this study was to compare functional outcome and quality of life in 
patientss after laparoscopically-assisted IPAA compared with conventional IPAA. 
Further,, body image and cosmesis were evaluated in both groups as well. 

Patientss and Methods 

Betweenn March 1996 and September 1999, sixteen patients underwent a 
laparoscopically-assistedd IPAA with a modified J-pouch through a Pfannenstiel 
incision.. These patients were matched with 19 patients who had undergone a 
conventionall  IPAA through a midline incision in the same period. 

Patientss were matched for the following parameters: time period after surgery 
(follow-up),, distribution of FAP / UC and one / two-stage procedure. All 35 patients 
weree contacted by telephone. Two patients were lost to follow-up and one patient 
refusedd to participate because of private reasons. Thirty-two patients (15 with a 
laparoscopically-assistedd and 17 with a conventional procedure) agreed to fil l out a set 
off  mailed questionnaires. Of the 15 patients who had undergone a laparoscopically-
assistedd procedure through a Pfannenstiel incision, 10 patients had a one-stage 
proceduree and five patients had a two-stage procedure (laparoscopically-assisted 
emergencyy colectomy and ileostomy followed by a proctectomy with an IPAA after a 
meann period of 9.5 months). In the conventional group, ten patients had a one-stage 
proceduree and seven patients had a two-stage procedure (open emergency colectomy 
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andd ileostomy followed by a proctectomy with an IPAA after a mean period of 7.0 
months).. The laparoscopically-assisted approach depended on the availability of a 
laparoscopicc surgeon. The outcome of surgery was assessed retrospectively in both 
groups.. The following parameters were analysed: operating time, conversion rate, 
morbidity,, mortality, post-operative length of hospital stay, post operative day when 
intakee of more than 1000 millilitres liquids was tolerated, when normal diet was 
toleratedd and when the pouch drain production exceeded 100 millilitres. 

SurgicalSurgical technique 

Laparoscopically-assistedd restorative proctocolectomy was done in the French 
positionn (the surgeon stood between the legs of the patient). A nasogastric tube and a 
urinaryy catheter were inserted. Pneumoperitoneum of 15 mm Hg was installed with the 
Veresss needle. A 10-11 mm port replaced the Veress needle. After abdominal 
inspectionn with a 10 mm zero degree laparoscope, four other trocars with a diameter of 
10-111 mm were inserted. The large bowel was retracted using endo Babcock clamps. 
Afterr full mobilization of the colon a Pfannenstiel incision was made and the bowel 
wass exteriorised for extra corporal dissection and ligation of the colonic arteries. 
Throughh the Pfannenstiel incision, open rectal dissection and ligation of the vessels 
wass done followed by pouch construction and ileoanal anastomosis. 

Conventionall  proctocolectomy, pouch construction and ileoanal anastomosis was 
donee through a midline incision (from xyphoid til l symphysis). In patients with a two-
stagee procedure, proctectomy and IPAA was performed through the Pfannenstiel 
incisionn in the laparoscopically-assisted group and through the midline incision in the 
conventional,, group 9.5 and 7 months respectively, after colectomy and ileostomy. 
Nonee of the patients in both groups had a protecting ileostomy after pouch 
construction. . 

Measurements Measurements 
Standardd demographic questions were used to assess sex, age and other background 

variables. . 

FunctionalFunctional outcome 
Functionall  outcome, in terms of number of stools during day and night, stool 

consistencyy (solid, semi-solid, liquid), soiling, incontinence (passive / urge), the need 
forr antidiarrheal medication and dietary restrictions, and sexual activity and 
satisfactionn with the sexual life were assessed by a questionnaire that was previous 
usedd at the department l0. 
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QualityQuality of life 
Qualityy of life was assessed using the validated Short- Form 36 (SF-36) consisting 

off  eight multi - item scales: physical functioning, role limitations-physical, bodily 
pain,, general health, vitality, social functioning, role limitations-emotional, and mental 
health.. On the basis of these subscales, component summary scores can be calculated 
too provide a global measure of physical and mental functioning respectively l u : . Scale 
scoress range from 0 to 100. A higher score indicates a better health status. Since the 
Gastrointestinall  Quality of Life Index (GIQLI) is a more specific questionnaire, which 
reflectss the patients' perception of the impact of gastrointestinal diseases and 
treatment,, patients were also asked to complete this validated questionnaire ' \ The 
GIQLII  consists of 5 scales: physical functions, symptoms, social functions, emotions 
andd sum of all items. Scale scores range from 0 to 144. A higher score also indicates a 
betterr quality of life. 

BodyBody image and cosmesis 
Bodyy image and cosmesis were evaluated with the body image questionnaire (not 

validated)) 9. The body image questionnaire consists of a body image scale and a 
cosmeticc scale. The body image-scale, assesses patients' perception of and satisfaction 
withh their own body and explores patients' attitude towards their bodily appearance. 
Thee cosmetic-scale assesses the degree of satisfaction of patients with respect to the 
physicall  appearance of the scar. A higher score indicates better body image and 
satisfactionn with the cosmetic result of the scar. Patients were also asked to measure 
thee length of their incision. 

StatisticalStatistical analysis 
Differencess between groups were tested using the t-test and the Chi-square test and 

thee Fisher exact test when appropriate. A value of p < 0.05 was considered statistically 
significant.. All analyses were performed using SPSS 9.0 for Windows. 

Results s 

Characteristicss of operation and hospitalisation are shown in table 1. Groups were 
comparablee for Body Mass Index (BMI) at the time of operation. The operation time 
wass significant longer in the laparoscopically-assisted group compared with the 
conventional-- group (mean 292.3  39 versus 159.9  35 minutes; p < 0.01). None of 
thee patients in the laparoscopically-assisted group were converted to a median 
laparotomy.. Length of hospital stay was significant shorter in the laparoscopically-
assistedd group compared with the conventional- group (mean 9.9  2.4 versus 12.5
2.77 days;/? < 0.01). Intake of more than 1000 millilitre s liquid was significant earlier 
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inn the laparoscopically-assisted group compared with the conventional group (mean 
4.55  0.8 versus 5.8  1.9 days; p - 0.O2). Intake of a normal diet was earlier in the 
laparoscopically-assistedd group compared with the conventional- group, however not 
significantt (mean 5.6  1.3 versus 7.0  2.2 days; p — 0.05). Pouch drain production of 
moree than 100 millilitre s was significant earlier in the conventional group compared 
withh the laparoscopically-assisted group (mean 2.0  0.7 versus 2.7  0.5 days; p < 
0.01).. One patient in the laparoscopically-assisted group underwent a re-laparotomy 
throughh the Pfannenstiel incision due to a wound hernia. In the conventional group, 
onee patient underwent a re-laparotomy due to a wound hernia, one had an ileus and 
wass treated conservatively and one patient had profuse stoma production due too 
candidiasis.. There was no mortality in the study group. 

TableTable  1. Patient characteristics at time of operation and hospitalisation 

Laparoscopically-- Conventional IPAA p- value 
assistedd IPAA mean  SD 

meann  SD 

N N 
M:F F 
FAP:UC C 
BMII (kg/m2) 
Operationn time 
(minutes) ) 
Hospitall stay 
(days) ) 
Intakee > 1000 ml 
(days) ) 

Intakee of a normal 
diett (days) 
Pouchh drain production 
>> 100 ml (days) 
Morbidity Morbidity 
-- re-laparotomy 
-- hernia 
-- ileus 
-- profuse stoma 
production n 

15 5 
4:11 1 
1:14 4 

23.66 6 
292.33 9 

9.99 4 

4.55 + 0.8 

5.66 3 

2.77 5 

1 1 
1 1 
0 0 
0 0 

17 7 
9:8 8 
3:14 4 

24.55  3.2 
159.99 + 35 

12.55 7 

5.88 + 1.9 

7.00 2 

2.00 7 

1 1 
1 1 
1 1 
1 1 

ns s 
ns s 
ns s 

<0.01 1 

<0.01 1 

0.02 2 

0.05 5 

<0.01 1 

ns s 

AA p value of < 0,05 was considered significant 
nsns = not significant 
SDSD = standard deviation 
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Groupss characteristics are shown in table 2. Patients in the conventional -group 
weree older than patients in the laparoscopic -group (mean 39.2  8.4 versus 30.6  7.1 
years;; p < 0.01). Mean length of the incision in the laparoscopically-assisted group 
wass significant smaller compared with the conventional-group (mean 15.4  3.9 cm 
versusversus 23.9  3.6cm; p < 0.01). Groups were comparable for the use of medication, 
follow-up,, distribution of FAP and UC, distribution of gender and BMI. Groups were 
alsoo comparable for marital status, education and employment status (data not shown). 

TableTable  2. Patient characteristics at the time of follow-up 

N N 
M:F F 
FAP:UC C 

Agee (years) 

BMII (kg/m2) 

Lengthh of the 
incisionn (cm) 

Medication n 
-- No medication 
-- Loperamide/Metamucil 
-- Ciprofloxacin 
-- Supplements 

Follow-upp (months) 

Laparoscopically-Laparoscopically-
assistedd IPAA 

meann  SD 

15 5 
4:11 1 
1:14 4 

30.66 1 

21.88 9 

15.44 9 cm 

9 9 
5 5 
1 1 
1 1 

14.44 + 6.7 

Conventionall IPAA 
meann  SD 

17 7 
9:8 8 
3:14 4 

39.22  8.4 

23.77 2 

23.99 6 

8 8 
8 8 
1 1 
0 0 

16.77 3 

p-- value 

ns s 
ns s 

<0.01 1 

ns s 

<0.01 1 

ns s 

ns s 

AA p value of < 0.05 was considered significant 
nsns = not significant 
SDSD = standard deviation 

Noo differences were found in functional outcome of bowel function except minor 
dietaryy restrictions (Table 3). There was no difference in sexual activity before and 
afterr operation. Also pleasure in sex and satisfaction with the sexual life were similar 
inn both groups (data not shown). 
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TableTable  3. Functional outcome of bowel function at the time of follow-up 

Laparoscopicall--
assistedd IPAA 

meann  SD 
n=15 5 

Conventionall IPAA 
meann  SD 

n=17 7 

p-- value 

Numberr of stoolsduring daytime 
duringg night-time 
Stooll consistency 
solid d 
semi-solid d 
liquid d 
Soiling g 
never r 
<< 1/ week 
1-3/week k 
>3// week 
daily y 

Passivee incontinence never 
<< 1/ week 
1-3/week k 
>3// week 
daily y 
Ablee to held-up the 
stooll for (> 15min.) 
never r 
sometimes s 
regularly y 
always s 
Incontinencee for flatus 
never r 
sometimes s 
regularly y 
always s 
Abilityy to distinguish flatus/faeces 
never r 
sometimes s 
regularly y 
always s 
Antidiarrheall medication 
never r 
oncee a month 
oncee a week 
daily y 
Dietaryy restrictions 
none e 
minorr restrictions 
speciall diet 

5.77  1.3 
1.00 7 

1 1 
13 3 
1 1 

9 9 
4 4 
2 2 

15 5 

1 1 
1 1 
13 3 

1 1 
1 1 
3 3 
10 0 

1 1 
1 1 
3 3 
10 0 

10 0 
1 1 
1 1 
3 3 

6.33 0 
7 7 

1 1 
12 2 
4 4 

6 6 
6 6 
3 3 
2 2 

16 6 
1 1 

1 1 
2 2 
1 1 
13 3 

6 6 
4 4 
1 1 
6 6 

2 2 
15 5 0.03 3 

AA p value of < 0.05 was considered significant 

nsns = not significant 

SDSD = standard deviation 
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Qualityy of life did not differ between groups. Global physical functioning was 
higherr in the laparoscopically-assisted group compared with the conventional group 
(meann 37.9  2.6 versus mean 35.5  3.8; p = 0.05). The other subscales and mental 
componentt summary of the SF-36 did not differ between groups (Figure 1). 
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FigureFigure  1. Quality of life score by SF-36 in patients, after laparoscopically-assisted or conventional 
restorativerestorative proctocolectomy with IPAA at the time of follow-up. For comparison, mean score of the 
88 subscales in patients with an IPAA for FAP are depicted in blocks m. Minimum 0; maximum 100 

Qualityy of life measured by the GIQLI did not differ between groups (Figure 2). 
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FigureFigure  2. Quality score of life by GIQLI in patients, after laparoscopically-assisted or conventional 
restorativerestorative proctocolectomy with IPAA at the time of follow-up. Minimum 0; maximum 144 

Satisfactionn with the cosmetic result of the scar was significantly higher in the 
laparoscopically-assistedd group compared with the conventional group (mean 19.8
4.66 versus mean 16.0  4.6; p - 0.03). The body image score was higher in the 
laparoscopically-assistedd group when compared with the conventional group, although 
nott significant (mean 19.0  1.3 versus mean 17.9; p = 0.09) (Figure 3). The reliability 
coefficientss (values of Cronbach's alpha) for the body image and cosmetic scale were 
0.755 and 0.95, respectively. No differences were seen in body image and satisfaction 
withh the cosmetic result in patients who had a two-stage procedure when compared 
withh the one-stage procedure. Body image and cosmesis did not differ between male 
andd female (mean 18.7 + 1.5, versus mean 18.2  2.0;/? = 0.37, respectively mean 16.2 

 4.6 versus mean 18.8  5.1; p = 0.14). When taking the median age of 36.5 year as 
cutcut off point, no differences are seen in body image, cosmesis quality of life and 
functionall  outcome of bowel and sexual function between the patients younger than 
36.55 and patients of 36.5 year and older. 
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FigureFigure  3. Body image and cosmesis score in patients, after laparoscopically-assisted or 
conventionalconventional restorative proctocolectomy with IPAA at the time of follow-up. Body image score 
minimumminimum 5; maximum 20. Cosmesis score minimum 3; maximum 24 
** p=0.09, mp=0.03 

Discussion n 

Thee feasibility and safety of laparoscopically- assisted colectomy has been shown 
previouslyy 8' '4. The most important disadvantage of the laparoscopic approach is the 
prolongedd operating time. The laparoscopic operation takes twice as long as the 
conventionall  procedure. With time, the laparoscopic approach has been refined. 
Laparoscopicc mobilization of the bowel followed by extra corporal ligation and bowel 
divisionn demonstrated to be time consuming. Since the introduction of the handports 
likee Intromit™ (Medtech Ltd, Clara County Offaly, Ireland), hand-assisted 
laparoscopicc approach can be done. An 8.0 cm Pfannenstiel incision is made to place 
thee handport. An additional three 10-11 mm trocars are introduced and mobilization of 
thee large bowel, vascular division with clips or with the vascular endostapler and 
dissectionn of the greater omentum using the ultracision are all done under manual 
guidance.. Bowel transsection and removal of the specimen are done through the 
Pfannenstiell  incision. The hand-assisted laparoscopic approach enabled a safe and fast 
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mobilizationn of the bowel and manually guided ultrasonic dissection and intracorporal 
vascularr ligation reduced the required operating time down to less than four hours. 

Evaluationn of functional outcome and quality of life is part of assessing a successful 
outcomee in health care. Measurement of quality of life in patients is used to evaluate 
thee nature and extent of functional and psychosocial impairment and further more, it 
allowss the monitoring of quality of care and comparison of different therapeutic 
approaches'' \ 

Inn this study we compared the functional outcome and quality of life in patients 
afterr laparoscopic- assisted IPAA versus conventional IPAA. Functional outcome in 
termss of bowel and sexual function, were not different in patients having either the 
laparoscopic-- assisted or conventional approach one year after surgery. The results of 
functionall  outcome are in concordance with the results earlier described ' . 

Whenn looking at global physical functioning, patients after laparoscopically-assisted 
IPAAA had less health-related limitations in their performance of vigorous physical 
activities.. Whether this observation is explained by the approach of surgery is 
questionable.. The difference in age between groups might be a factor. Patients in the 
conventionall  group were older than patients in the laparoscopically-assisted group, but 
thatt did not masked our results since no correlation were found and no differences 
weree seen between the "older" and "younger" group of patients. The SF-36 scores for 
alll  eight subscales, were not different when compared with the patients after an IPAA 
forr FAP "\ However, when compared with the score of a matched age general Dutch 
population,, quality of life is much poorer (data not shown). This might be explained 
byy the phenomenon that patients have undergone a change in the meaning of a 
respondent'ss self-evaluation of quality of life as a result of changes in their internal 
standards,, values or conceptualization of quality of life ' '. 

PatientsPatients having a laparoscopic- assisted IPAA had a significantly better satisfaction 
withh the cosmetic result of their scar. The body image score was higher in the 
laparoscopically-assistedd group, but not significant when compared with the 
conventionall  group. A better cosmetic score could be explained by the smaller 
incision.. We also hypothesized that the localization of the incision is of more 
importancee and may result in a higher cosmetic score since the scar is hidden (behind 
thee undergarment). Given the small number of patients, however, we were not able to 
analyzee any effect of the size of the scar and the cosmetic score. 

Sincee the introduction of minimal invasive abdominal surgery aspects as body 
imagee and satisfaction with the cosmetic result of the scar have become important 
items.. Many authors have advocated superior cosmetic result after laparoscopically-
assistedd abdominal surgery L -• ls. Until now, cosmesis and body image have never 
beenn objectified from the patients' point of view after laparoscopically-assisted IPAA. 
Too evaluate aspects as body image and cosmesis from the patient's point of view, we 
developedd the "Body Image Questionnaire"(not validated) 9. The reliability 
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coefficientss (values of Cronbach's alpha) of the body image scale and cosmetic scale 
inn the study group can be considered as good and high, respectively19. The results of 
thee present study are in concordance with our prior study comparing body image and 
cosmesiss in patients with Crohn's disease after ileocolic resection 9. 

Inn conclusion, functional outcome and quality of life of laparoscopic- assisted IPAA 
didd not differ from the conventional IPAA. Better cosmesis demonstrated to be the 
mostt important long-term advantage of the laparoscopic approach. 
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Summary y 

Inn part one of this thesis, general aspects of laparoscopic surgery concerning the 
safee and efficient establishment of the pneumoperitoneum, the effect of laparoscopic 
adhesiolysiss and analgesia requirement after bowel surgery are evaluated. The second 
partt evaluates the feasibility and advisability of laparoscopic surgery in inflammatory 
bowell  disease and familial adenomatous polyposis. 

Ideally,, the first trocar is inserted safely in an open manner without the need of stay 
suturess or sutures to seal the abdominal cavity. A prototype of a new trocar for the 
installationn of the pneumoperitoneum, named TrocDoc, has been designed at our 
institution.. In chapter  2, a randomised study was conducted to compare three 
techniquess of establishment of pneumoperitoneum for efficacy namely the Veress 
needle/firstt trocar, the Hasson and the TrocDoc trocar. Total time and number of 
actionss were assessed with time motion analysis. Total time was shortest using the 
TrocDocc trocar compared to the Veress needle/first trocar and the Hasson trocar (138 
secondss  58 versus 237 seconds  56 versus 350 seconds  103, respectively). 
Numberr of actions needed, were lowest for the Veress needle/first trocar combination 
(222  7), followed by the TrocDoc trocar (32  12) and the Hasson trocar (53  17). 
Potentially,, the TrocDoc trocar might replace the two alternatives because of its 
efficient,, open and therefore safe introduction. 

Laparoscopicc adhesiolysis may reduce recurrent and "de novo" adhesions and 
chronicc abdominal pain. The aim of the study, described in chapter  3, was to 
evaluatee pain and quality of life in 22 patients after laparoscopic adhesiolysis for 
chronicc abdominal pain. Patients filled in a set of validated questionnaires evaluating 
painn and quality of life pre- and post- operatively until a two year- follow up. At two 
years.. 10 out of 22 patients treated were considered successful. In these patients, a 
significantt increase in quality of life on the scales of physical-, social- and emotional 
functionn and less pain was noticed. Laparoscopic adhesiolysis in patients with 
chronicc abdominal pain due to adhesions was effective in only 45 % of the patients. 
Thesee results indicated that laparoscopic adhesiolysis should be applied with caution. 

Itt is suggested that smaller surgical trauma, as is the case in laparoscopic surgery, is 
associatedd with less postoperative pain and analgesia. However, whether it is the 
incisionn itself or the extension of the resection that contributes to postoperative pain is 
stilll  under investigation. Pain is a subjective feeling, which makes comparison 
betweenn groups difficult. Valid comparison of the amount of postoperative analgesia 
neededd can only be done if the subjective pain score is comparable between groups. In 
chapterr  4, morphine requirement after surgical trauma in terms of length of the 
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incisionn and extent of bowel resection was investigated. With the use of a patient 
controlledd anaesthesia pump (PCA) the amount of morphine needed was registered. 
Subjectivee feeling between patients in the total group with either a large (>8cm) or 
smalll  incision (< 8cm) showed comparable scores, reflecting sufficient analgesia. The 
highestt morphine dose used was observed in the first 24 hours postoperatively. No 
differencess were found in morphine requirement in patients with a large or small 
incision.. In patients with an extensive resection, significantly more morphine was 
neededd compared to patients with resection of a shorter bowel segment. Since the 
patientss with an incision length of < 8 cm included virtually all laparoscopic patients, 
thee presumed benefit of laparoscopic surgery with respect to postoperative pain is 
overstatedd when compared to conventional surgery. 

Laparoscopicc surgery in Crohn's disease can be demanding due to inflammatory 
adhesions,, masses and unsuspected fistulae or abscesses. In chapter  5, the feasibility of 
300 consecutive patients who had a laparoscopically-assisted ileocolic resection was 
comparedd to 48 patients who had a standard open ileocolic resection. Two patients in 
thee laparoscopic group were converted to an open procedure. The operation time was 
significantlyy longer in the laparoscopic group compared to the open group. 
Postoperativee morbidity did not differ between groups; 14.6 % in the open group 
comparedd to 10 % in the laparoscopic group. Patients in the laparoscopic group were 
dischargedd 4 days earlier. In the course of time, duration of operation in the 
laparoscopicc group decreased with 13% and postoperative complications decreased 
withh 15%. Laparoscopic ileocolectomy demonstrated to be as feasible and safe as open 
surgeryy with the advantage of an earlier discharge. 

Proctocolectomyy with ileal pouch anal anastomosis is a preferred surgical option for 
patientss with ulcerative colitis and familial adenomatous polyposis. At the time of 
operation,, the disease is not active in most of the patients with ulcerative colitis. In 
familiall  adenomatous polyposis, resection is generally prophylactic. These patients, in 
particular,, could benefit from laparoscopic surgery. Chapter  6 evaluates 
laparoscopicallyy facilitated and hand-assisted one- and two-stage proctocolectomy 
withh ileal pouch anal anastomosis, and compared the results with the standard open 
proceduree to determine feasibility. The operation time in the one- stage 
laparoscopically-assistedd proctocolectomy and ileal pouch anal anastomosis is reduced 
significantlyy when using the hand-assisted approach compared to the facilitated 
approachh (228 minutes (175-315 minutes) versus 333 minutes (260-360 minutes) 
(p<0,01),, respectively). With the use of a hand port, the operation time is reduced from 
2.5-- to 1.5 times as long as the time needed for the standard procedure. Postoperative 
morbidityy between laparoscopically-assisted and open one- stage proctocolectomy and 
ileall  pouch anal anastomosis, was similar between both groups (24 % versus 26 %, 
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respectively).. Completion proctectomy and ileal pouch anal anastomosis via the 
Pfannenstiell  incision took 30 minutes longer when compared to the standard 
procedure.. There were no conversions and no complications after completion 
proctectomyy and ileal pouch anal anastomosis via the Pfannenstiel incision. From this 
studyy we may conclude that the laparoscopically-assisted one-and two-stage 
proctocolectomyy and ileal pouch anal anastomosis is feasible and advisable. With the 
usee of a hand port, the operation time is acceptable and the morbidity was comparable 
too the standard procedure. 

Severee colitis is a life-threatening complication of ulcerative colitis and emergency 
colectomyy is mandatory. A laparoscopic approach in patients with severe colitis is 
veryy demanding due to the potentially high risk of iatrogenic perforation and bleeding 
becausee of increased bowel friability and hypervascularity. In chapter  7, feasibility of 
emergencyy laparoscopically-assisted colectomy in patients with severe colitis was 
assessedd and was compared with patients who had an open colectomy. Ten patients 
hadd a laparoscopically-assisted colectomy and 32 patients had an open colectomy. In 
nonee of the laparoscopic patients conversion was needed. There were no significant 
differencess between the laparoscopic- and open- group in both minor complications 
(10%% versus 25 %; /?=0.41) and major complications (30% versus 28 %). Despite the 
similarr oral intake, patients in the laparoscopic group were discharged three days 
earlier.. In a logistic regression analysis, age above 40 years showed to have a 
significantt impact on hospital stay. Laparoscopically-assisted emergency colectomy is 
feasible,, however, a prospective study with sufficient power is needed to confirm these 
results. . 

Reducedd operative trauma is known to be associated with decreased attenuation of 
immunee defence mechanisms. In chapter  8, a randomised study was conducted 
analysingg pre- and post-operative IL-6, CRP levels and expression of the antigen 
presentingg molecule HLA-DR on peripheral blood mononuclear cells in patients after 
laparoscopicc versus conventional bowel resection. In both groups, the operation had a 
significantt impact on the immune response. Overall, there was a trend towards less 
immunee suppression in the laparoscopic group, reflected in lower IL-6 - and CRP 
levels,, and higher expression of HLA-DR on monocytes at day 1 postoperatively. No 
differencess were noticed in the percentages of lymphocytes expressing HLA-DR. It is 
concludedd that no differences were observed between the laparoscopically-assisted and 
openn bowel resection with respect to the immune response. 

Nott only cure of the disease or increased survival, but also enhancement of quality 
off  life is an important endpoint of outcome to consider in medical care. From the 
surgeon'ss point of view laparoscopic surgery is associated with a better cosmetic result 
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comparedd to open surgery. Whether quality of life, cosmetic result and body image 
differr in patients after laparoscopic or open ileocolic resection for Crohn's disease was 
evaluatedd in chapter  9. It was also evaluated if patients were motivated to accept a 
higherr risk for a postoperative complication or to pay an additional fee for the 
laparoscopicc procedure. Quality of life was evaluated with a validated questionnaire. 
Bodyy image and cosmesis were evaluated with the Body Image Questionnaire. Quality 
off  life did not differ between patients who had a laparoscopic ileocolic resection, open 
resection,, or patients with Crohn's disease without a resection. Patients after 
laparoscopicc resection had a significantly higher cosmetic score compared to patients 
afterr open surgery, but a similar body image score. Sixty-two percent of all patients 
wouldd accept a higher risk for a complication, 75% was prepared to pay an additional 
feee and 84 % of the patients without a resection preferred a laparoscopic operation. 
Fromm this study it is concluded that from the patient's point of view laparoscopic 
surgeryy is associated with better cosmesis and that patients are willing to take a higher 
riskk of complications or pay an additional fee to have a laparoscopic operation. 

Inn chapter  10, 16 patients who had a laparoscopic proctocolectomy and ileal pouch 
anall  anastomosis were matched with 19 patients who had a conventional procedure to 
evaluatee quality of life, functional outcome, body image and cosmesis. Thirty-two 
patientss agreed to fil l in a set of questionnaires. Patients in the laparoscopic group had 
aa higher score of satisfaction with their cosmetic result of the scar, compared to the 
openn group. Quality of life, functional outcome and body image did not differ between 
groups.. In conclusion, satisfaction with the cosmetic result of the scar is the only 
short-- and long-term advantage of the laparoscopic approach in patients undergoing 
proctocolectomy. . 
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Generall  conclusions 

Laparoscopically-assistedd ileocolic resection and proctocolectomy with ileal pouch 
anall  anastomosis has been proven to be feasible and safe in centres specialised in the 
treatmentt of inflammatory bowel disease and familial adenomatous polyposis. A few 
advantagess previously found in laparoscopic cholecystectomy, could not be sustained 
inn laparoscopic bowel surgery. Despite a longer operation time, the laparoscopic bowel 
resectionn was associated with an earlier recovery and patients where discharged earlier 
whenn compared to the open procedure. 

Duee to the increased operation time and the use of disposable instruments, the extra 
costss for laparoscopic operation is approximately 1800,- Euro. Cost effectiveness can 
thereforee be achieved, considering that the patient operated via the laparoscopic 
techniquee is discharged two days earlier, which was the case in the present non-
randomisedd studies. 

Postoperativee pain score, immune response, functional outcome, quality of life and 
bodyy image were comparable in patients after laparoscopic and open bowel resection. 
Itt is not surprising that patients who had a laparoscopically-assisted operations were 
muchh more satisfied with the cosmetic result of the operation, compared to the open 
approach.. From these findings it can be concluded that one of the main advantages of 
thee laparoscopic approach on the long term in patients with in inflammatory bowel 
diseasee and familial adenomatous polyposis is the satisfaction with the cosmetic result 
off  the scar. 
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Samenvatting g 

Sindss de introductie van de laparoscopic (zo genoemde kijkoperatie) in de algemene 
chirurgie,, hebben de toepassingen van deze techniek zich snel uitgebreid van 
adhesiolysiss tot het verwijderen van de galblaas, opheffen van littekenbreuken en het 
verwijderenn van de milt en de darm. Tevens wordt de laparoscopische techniek 
toegepastt bij het verwijderen van maligne aandoeningen. 

Hett chirurgisch verwijderen van goedaardige aandoeningen van de darm, is frequent 
geïndiceerdd bij patiënten met de ziekte van Crohn en colitis ulcerosa waarbij de 
medicamenteuzee therapie faalt. Een andere indicatie voor het verwijderen van de darm 
iss familiaire adenomateuze polyposis. Patiënten met familiaire adenomateuze 
polyposiss overlijden aan een colorectale carcinoom als ze niet behandeld worden. Het 
chirurgischh verwijderen van de darm is tot nu toe de enige vorm van curatie. 
Bijj  de meeste patiënten met de ziekte van Crohn, colitis ulcerosa en familiaire 
adenomateuzee polyposis, is een operatie op zeer jonge leeftijd geïndiceerd en bij 
patiëntenn met polyposis op een tijdstip dat er nog geen klachten zijn, hetgeen grote 
impactt heeft op de sociale en beroepsmatige ontwikkeling van deze patiënten. Een 
laparoscopischee operatie zou in deze groep patiënten een optie kunnen zijn. 

Hett is echter de vraag of de voordelen die beschreven zijn in de laparoscopische 
chirurgie,, zoals minder postoperatieve pijn, minder immuun suppressie en sneller 
herstell  bij het verwijderen van de galblaas, ook te behalen zijn bij het laparoscopisch 
verwijderenverwijderen van goedaardige darm aandoeningen. 

Dee studies in hoofdstuk 2 en 3 van dit proefschrift gaan in op diverse aspecten van 
dee laparoscopische chirurgie zoals het inbrengen van de eerste trocar en het 
verwijderenverwijderen van adhesies. In de volgende hoofdstukken worden een aantal 
laparoscopischee darm operaties vergeleken met de open operaties (de standaard 
methode)) bij patiënten met de ziekte van Crohn, colitis ulcerosa en familiaire 
adenomateuzee polyposis. 

Dee introductie van de eerste trocar kan gepaard gaan met complicaties. Het is 
daaromm het veiligst als de trocar via de zo geheten open methode wordt ingebracht. De 
introductiee van de trocar in het abdomen zou bij voorkeur met een minimum aan 
handelingenn uitgevoerd moeten worden. Een prototype van een nieuwe trocar die deze 
beidee eigenschappen combineert, is de 'TrocDoc" trocar die in het Academisch 
Medischh Centrum is ontwikkeld. In hoofdstuk 2, werd in een gerandomiseerde studie 
dee TrocDoc vergeleken met de Veress naald en de Hasson trocar wat betreft de 
effectiviteitt voor het aanleggen van een pneumoperitoneum. De totale tijd en het aantal 
handelingenn voor het aanleggen van het pneumoperitoneum werden geanalyseerd met 
behulpp van een tijd- en handelingenanalyse. De totale tijd was het kortst bij het gebruik 
vann de TrocDoc trocar in vergelijking met de Veress naald en de Hasson trocar 
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(respectiecvelijkl388 seconden  58 versus 237 seconden  56 versus 350 seconden
103.. Het aantal handelingen was het minst bij het gebruik van de Veress naald (22  7) 
gevolgdd door de TrocDoc trocar (32  12) en de Hasson trocar (53  17). De TrocDoc 
trocarr is een goed alternatief voor het efficiënt en op een veilige methode aanleggen 
vann het pneumoperitoneum in vergelijking tot de Veress en Hasson trocar. 

Dee aanwezigheid van adhesies na abdominale operaties kan leiden tot chronische 
buikpijn.. Het is de vraag of adhesiolysis een reductie geeft van de buikpijn. Het doel 
vann de studie, beschreven in hoofdstuk 3, was het evalueren van pijn en kwaliteit 
vann leven in 22 patiënten met chronische buikpijn na laparoscopische adhesiolysis. 
Dee pijn en kwaliteit van leven werden middels gevalideerde vragenlijsten gemeten. 
Naa twee jaar follow-up hadden 10 patiënten significant minder pijn. In deze groep 
patiëntenn werd een toename gezien in kwaliteit van leven wat betreft het fysiek-, 
sociaall  en emotioneel functioneren. Slechts 45% van de patiënten had profijt van 
laparoscopischee adhesiolysis na 2 jaar follow-up. Patiënten dienen daarom in de 
toekomstt goed te worden ingelicht over de geringe kans op succes van deze 
behandeling. . 

Err wordt gesuggereerd dat laparoscopische chirurgie gepaard gaat met minder 
postoperatievee pijn en minder behoefte aan pijnmedicatie na een abdominale operatie. 
Hett is niet bekend of de lengte van de incisie dan wel de lengte van het verwijderde 
stukk darm (intra-abdominale wond) verantwoordelijk is voor de postoperatieve pijn. 
Postoperatievee pijn is niet eenvoudig te meten aangezien pijnbeleving subjectief en 
individueell  bepaald is. Het postoperatief vergelijken van de hoeveelheid pijnmedicatie 
iss daarom alleen mogelijk als de patiënten subjectief dezelfde pijnscore hebben. In 
hoofdstukk 4 werd de benodigde hoeveelheid morfine postoperatief geanalyseerd en 
gerelateerdd aan de lengte van de incisie en de uitgebreidheid van darm resectie. Met 
behulpp van een pomp konden de patiënten zelf en naar eigen behoefte pijnmedicatie 
toedienen.. De subjectieve pijnscore was niet verschillend tussen de patiënten met een 
groteree incisie lengte (>8cm) en een kleinere incisie lengte (< 8cm). Er werden ook 
geenn verschillen gezien in de morfine behoefte. Patiënten bij wie een grotere resectie 
werdd verricht, hadden significant meer behoefte aan morfine in vergelijking met 
patiëntenn waarbij een kleinere darmresectie werd uitgevoerd. Uit deze studie bleek dat 
dee lengte van de abdominale incisie bij darmoperaties niet correleert met de 
hoeveelheidd benodigde morfine. 

Eenn actieve ontsteking van de ziekte van Crohn gaat gepaard met ontsteking van de 
darmm en het omliggend vetweefsel, adhesies en abcessen. Deze lokale 
ontstekingsreacties,, kunnen het laparoscopisch verwijderen van de darm bemoeilijken. 
Inn hoofdstuk 5, werden 30 patiënten die een laparoscopische ileo-coecaal resectie 
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ondergingen,, vergeleken met 48 patiënten die een open ileocoecaal resectie 
ondergingen.. In de laparoscopische groep vond er bij twee patiënten een conversie 
plaatss naar de open procedure. De operatietijd was significant langer in de 
laparoscopischee groep (138 + 36 minuten) in vergelijking met de open groep (104  34 
minuten).. De postoperatieve morbiditeit was niet verschillend tussen de groepen: 14,6 
%% in de laparoscopische groep en 10 % in de open groep. In de laparoscopische groep 
werdenn de patiënten gemiddeld 4 dagen eerder ontslagen in vergelijking met de open 
groep.. Uit de resultaten bleek dat in de loop van de tijd er een reductie in de operatie 
tijdd van 13% en een reductie in complicaties van 15% optrad bij de laparoscopische 
ileocoecaall  resecties. Uit deze studie bleek dat de laparoscopische ileocoecaal resectie 
technischh uitvoerbaar was en even veilig in vergelijking tot de standaard methode. Het 
voordeell  in de laparoscopische groep was daarbij een sneller ontslag. 

Proctocolectomiee met aanleg van een ileo-anale pouch is vanuit chirurgisch 
technischh oogpunt een moeilijke operatie. Het laparoscopisch verwijderen van de darm 
kann middels de "facilitated" methode (het laparoscopisch vrij prepareren van de darm) 
enn de "hand-assisted" methode (handgeassisteerd laparoscopisch vrij prepareren van de 
darm).. In hoofdstuk 6 werd gekeken of laparoscopisch geassisteerde proctocolectomie 
mett aanleg van ileo-anale pouch technisch uitvoerbaar is. Vijfentwintig patiënten 
ondergingenn een proctocolectomie met ileo-anale pouch (10 via de "facilitated" en 15 
viaa de "hand-assisted" methode). De "hand-assisted" methode ging gepaard met een 
significantee reductie van de operatie tijd van anderhalf uur in vergelijking met de 
"facilitated""  methode (228 minuten (175-315 minuten) versus 333 minuten (260-360 
minuten)) (/?<0,01). De operatieduur in de laparoscopische groep was significant langer 
inn vergelijking met de eerder beschreven resultaten van patiënten die een open 
proceduree ondergingen (respectievelijk 270 minuten (165-360 minuten) versus 144 
minutenn (95-270 minuten) (/?<0,01). 

Dee postoperatieve complicaties van de open en laparoscopisch geassisteerde operaties 
warenn niet significant verschillend. Uit deze resultaten mogen wij concluderen dat de 
laparoscopisch-geassisteerdee proctocolectomie met ileoanale pouch technisch 
mogelijkk was en in de toekomst een alternatief zou kunnen zijn voor de standaard 
methode. . 

Bijj  toxische colitis bestaan er ernstige ontstekingen van de darm en bij deze 
patiëntenn is een acute colectomic geïndiceerd. Door de ontsteking van de darm bestaat 
err een verhoogde kans op perforatie en bloeding bij het verwijderen van de darm. In 
hoofdstukk 7, werd gekeken of het laparoscopisch verwijderen van de dikke darm in 
dezee groep patiënten technisch uitvoerbaar was. Tien patiënten die een 
laparoscoscopisch-geassisteerdee colectomie ondergingen, werden vergeleken met 32 
patiëntenn die een open procedure ondergingen. Geen van de patiënten in de 
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laparoscopischee groep werd geconverteerd naar een open procedure. De operatieduur 
wass significant langer in de laparoscopische groep (271 minuten; 165-360 minuten) in 
vergelijkingg met de standaard methode (150 minuten; 90-230 minuten) (p< 0,001). Er 
werdenn geen verschillen in complicaties waargenomen tussen de laparoscopisch en 
openn geopereerde groep patiënten. De patiënten in de laparoscopische groep werden 3 
dagenn eerder ontslagen dan de patiënten die via de standaard methode behandeld zijn. 
Hett laparoscopisch-geassisteerd verwijderen van de darm bij patiënten met een 
toxischee colitis bleek technisch uitvoerbaar. Er zijn echter grotere series nodig om 
dezee voorlopige resultaten te bevestigen. 

Err wordt gesuggereerd dat de laparoscopische chirurgie gepaard gaat met minder 
immunologischee suppressie in vergelijking tot de open operatie. In hoofdstuk 8, werd 
inn 30 patiënten, die deel uitmaken van een gerandomiseerde studie, gekeken naar pre-
enn postoperatieve interleukine-6 (IL-6), C-reactive protein (CRP) en de expressie van 
antigeenn presenterende HLA-DR op perifere mononucleaire cellen na laparoscopisch 
versusversus open darm resecties. Bij 13 patiënten vond er een ileocoecaal resectie plaats (7 
viaa de open- en 6 via de laparoscopische operatie) en bij 17 patiënten vond er een 
(sub)totalee colectomie plaats (7 via de open- en 10 via de laparoscopische operatie). 
Preoperatieff  werden geen significante verschillen waargenomen in IL-6, CRP en HLA-
DRR expressie op de monocyten en lymfocyten tussen beide groepen. Op dag 1 en 7 
postoperatieff  werden er geen significante verschillen waargenomen in IL-6 tussen 
beidee groepen. CRP en de expressie van antigeen presenterende HLA-DR op perifere 
mononucleairee cellen waren 1 dag na de operatie ook niet significant verschillend 
tussenn de groepen. 

Kwaliteitt van leven is een belangrijke uitkomstmaat voor de evaluatie van de 
behandeling.. Sinds de opkomst van de laparoscopische chirurgie wordt er meer dan 
voorheenn aandacht besteed aan het cosmetisch resultaat na abdominale operaties. In 
hoofdstukk 9, werd kwaliteit van leven, lichaamsbeeld en het cosmetisch resultaat van 
dee operatie gemeten bij patiënten met de ziekte van Crohn die een laparoscopische 
(n=ll  1) of open ileocoecaal resectie ondergingen (n=l 1). Tevens werd er aan een groep 
patiëntenn met de ziekte van Crohn die geen operatie ondergingen (n=12) gevraagd 
welkee operatie zij prefereerden. Kwaliteit van leven en lichaamsbeeld waren niet 
verschillendd tussen de geopereerde groep patiënten. Patiënten die een laparoscopische 
operatiee hadden ondergaan, waren significant meer tevreden met het cosmetisch 
resultaatt van de operatie dan de patiënten die geopereerd waren via de standaard 
methode.. Bij de patiënten met de ziekte van Crohn waarbij er geen operatie had plaats 
gevonden,, koos 84% voor een laparoscopische operatie indien resectie geïndiceerd zou 
zijn.. Van alle patiënten was 62% bereid een hoger risico op complicaties te riskeren en 
755 % was bereid eventueel extra kosten te betalen voor een laparoscopische procedure. 
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Uitt deze studie bleek dat vanuit de beleving van de patiënt de laparoscopische 
ileocoecaall  resectie gepaard gaat met een beter cosmetisch resultaat. 

Inn hoofdstuk 10, werden kwaliteit van leven, functionele resultaten, lichaamsbeeld 
enn het cosmetisch resultaat van de operatie vergeleken tussen de patiënten die een 
laparoscopisch-geassisteerdee of een open proctocolectomie met ileoanale pouch 
ondergingen.. De tevredenheid over het cosmetisch resultaat was significant hoger in 
dee laparoscopisch-geassisteerde groep in vergelijking met de patiënten in de open 
groep.. Kwaliteit van leven, functionele resultaten en lichaamsbeeld waren niet 
verschillendd tussen de groepen. Naar aanleiding van deze resultaten konden wij 
concluderenn dat vanuit de beleving van de patiënt, de laparoscopische 
proctocolectomiee met ileoanale pouch gepaard ging met een grotere tevredenheid over 
hethet cosmetisch resultaat van de operatie. 
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Conclusies s 

Hett laparoscopisch(-geassisteerd) verwijderen van de darm bij patiënten met de 
ziektee van Crohn, colitis ulcerosa en familiare adenomateuze polyposis is technisch 
uitvoerbaarr en veilig, mits uitgevoerd door een laparoscopisch chirurg met voldoende 
ervaringg in deze techniek. 

Dee vele voordelen beschreven van de laparoscopische cholecystectomie zijn niet 
allemaall  aangetoond voor laparoscopische darm resecties. In retrospectieve en 
prospectievee onderzoeken is gebleken dat het laparoscopisch(-geassisteerd) 
verwijderenn van de darm gepaard gaat met een langere operatieduur in vergelijking 
mett de standaard methode. Wel is aangetoond dat de opnameduur van de patiënten in 
dee laparoscopisch(-geassisteerde) groep 1 tot 4 dagen korter is. 

Doorr het gebruik van meer "disposable" instrumenten bij de laparoscopische 
chirurgiee en de langere operatieduur, is de operatie  1800,- Euro duurder dan de open 
operatie.. Om de laparoscopische chirurgie kosten-effectief te laten zijn, moeten de 
patiëntenn minstens twee dagen eerder ontslagen worden dan na de open operatie. 

Postoperatievee pijn beleving, de hoeveelheid pijnstilling, immuun respons, 
functionelee uitkomst, kwaliteit van leven en lichaamsbeeld zijn niet significant 
verschillendd tussen de patiënten die een laparoscopisch(-geassisteerd) of een open 
darmoperatiee ondergingen voor de ziekte van Crohn, colitis ulcerosa en familiare 
adenomateuzee polyposis. Patiënten die geopereerd zijn via de laparoscopische 
methodee zijn meer tevreden met het cosmetisch resultaat van de operatie. 

Uitt deze bevindingen wordt geconcludeerd dat vooral het cosmetisch resultaat van 
laparoscopisch-- geassisteerde darm operaties een voordeel is op lange termijn bij 
patiëntenn met de ziekte van Crohn, colitis ulcerosa en familiare adenomateuze 
polyposis. . 
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Dankwoord d 

GeenGeen dropjes genoeg om iedereen te bedanken die heeft bijgedragen aan de tot stand 
komingkoming van dit boek. 

Professorr Gouma, hooggeleerde heer. 
Hett eerste bezoek aan het AMC: "Het zit in de lijn van je eerste artikel , je moet wel 
snell  beslissen"! Het tempo heeft u erin gehouden! Dankzij uw 3 tellen (x 10 minuten) 
enn kritische correcties van niet alleen artikelen, maar ook van de kleurencompositie 
vann de dia ("dat getut") hebben geleid tot onvergetelijke onderzoeksjaren. Het is een 
voorrechtt om mijn wetenschappelijke en klinische vorming in het AMC te mogen 
volgen. . 

Dr.. W.A. Bemelman, de grondlegger van dit werk, beste Willem, 
Jee zei al lang geleden dat ik maar snel de "S" achter de "drs" moet wegwerken. 
Dankzijj  jouw grote inspanning, nimmer aflatende motivatie ("Dunk is het artikel al 
weg")) en vertrouwen is het vandaag zover. Ik hoop in de toekomst nog veel van je te 
mogenn leren. Ik zal de bezoekjes aan de drop - pot en de appels missen. 

Dr.. J.F.M. Slors, beste Frederik, 
Jee hield mij altijd voor om als objectieve onderzoeker door het leven te gaan en vooral 
naarr België te vertrekken bij een onderzoeks.... dipje. Met veel bewondering heb ik 
genotenn van je kunde tijdens de operaties van de trial-patiënten en van de muziek op 
dee achtergrond. 

Professorr SJ.H. van Deventer, 
UU heeft niet alleen een wakend oog voor de onderzoekers op G2, maar ook voor niet 
G2-erss die u zelfs op het parkeerterrein aanspreekt over de gang van zaken. Mijn dank. 

Professorr dr. H. Obertop, hooggeleerde heer, 
Uww aanwezigheid bij vele "oefenpraatjes" van de onderzoekspupillen op G4 hebben 
altijdd geleid tot significante verbetering van de voordracht. Dank voor uw bijdrage aan 
mijnn wetenscahappelijke en klinische vorming. 

Dee andere leden van de commissie: 
Professorr Bonjer, in uw kliniek mocht ik de eerste stappen als "dokter" zetten. Het is 
eenn eer dat de eerste hoogleraar in de laparoscopische chirurgie,van Nederland, deel 
uitmaaktt van de commissie. 
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Professorr Cuesta, 
Dankzijj  uw enthousiaste participatie in de trials wordt het "n..-getal" steeds groter. 

Dearr professor Mortensen, 
Itt is an honour to have you as a member of the committee and thank you very much 
forr critically reviewing this manuscript. 

Hett support team: 
Babettee Kluit, lieve Babette, 
Hett boekje is af en de stuivers zijn op! Dank voor je steun (een aai over mijn bolletje) 
enn het mogen neer ploffen in de "stoel" "Yes I will get a social life 
Ingridd en Geertje: denk ik gezellig een avondje uit eten te gaan krijg ik te horen, hoe te 
doen,, wat te doen, en ik beland in "the red light district"!! 
Ikk heb er veel aan gehad!! Thanks! 
Denise:: dank voor de heerlijke maaltijden. Ik kom zeker nog "bubbellen". PS volgend 
congress wel aan de wijn? 
Bianca,, altijd even een blik werpen naast de deur: dankzij jouw fruit, chocola en 
maaltijdenn had ik weer energie om achter de pc te zitten. Nog maar een paar dagen en 
dann ben ji j chirurg, alvast van harte!! 

(Ex)) Onderzoekers van G4: Jan (Hulsebos) het wordt weer eens tijd voor een dansje; 
Estherr (Tilliebillie ) het congres leven met jou is altijd weer tra..la..la, ik kijk uit 
naarr het volgend congres; Rutger, "ja, met Rutger, ga je Hier eten"?? NOW IT'S 
PARTYY TIME; Tjarda, de thee staat klaar, kom snel terug; Christianne, altijd in voor 
eenn "break met ...", ik heb genoten van je enthousiaste verhalen over die "cellen"; 
BoeRma,, "gekke., huis", thanks voor de tips and tricks; Peter, dank voor de 
vragenlijstenn en je hulp bij mijn vragen; Miguel, dank voor de computer tips, Stefan, 
success met de voortzetting van de TOP- trials (je weet mij te vinden); Roel, wat zijn 
diee dropjes toch lekker, Bas ..Lamme en Olivier, the boys from the P(ils)-study 
groupp nog eentje? 

Koen(tje),, ik sta er altijd weer verstelt van datje er een onderzoeker(ster) bij hebt, kom 
jee snel eten? 

Dirkk Ubbink, het filosoferen over de statistiek was één van de leukere momenten van 
hett onderzoek! 

Hett LAB-G2: Tessa: het facsen was een plezier (die kleurtjes op het scherm), Bibi, 
Bas,, Henri B en Jan, dank dat ik er te gast mocht zijn. 
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Dr.. M. Dzoljic, beste Misa, niet alleen in het AMC, maar ook electronisch bereikbaar. 
Dankk voor het extra controleren van de pompen in je weekenddienst. 

Dominique,, ik ben benieuwd naar jouw boek; Jacqueline, succes met je reis naar het 
oosten,, Leuk!; Helma en Trudi, dank voor de ondersteuning. 

OokOok wil ik iedereen bedanken die meewerkt aan de lopende trials (LAPTOP and 
POPLAP);; Robert Pierik (mijn computer crashed van al die foto's); Anna (dank voor 
hett verzamelen van de gegevens in de VU) en alle andere participerende ziekenhuizen. 

Ralphh en Nicky, jammer dat julli e er niet zijn. Jullie vriendschap stel ik zeer op prijs. 
Xo-tje,, bij deze geadopteerd tot zus,: altijd tot in de late uurtjes bereikbaar om mijn 
verhalenn aan te horen ik zal onze afspraken niet meer afzeggen! 
Rebecca,, lieve Beccie, altijd in voor een ad hoc actie. Ik heb veel bewondering voor 
jouu als persoon. Dank voor je vriendschap en we moeten maar snel weer met de tent 
naarr Italië. 
Margreet,, lieve Margreet: wat heb ik toch veel details gemist het afgelopen jaar. Tijd 
omm het in te halen. Dank voor je (meer dan) vriendschap! 
Rivka,, ik kom nu echt naar je "huis kijken"; Elske, dank voor de overnachtingen 
tijdenss congressen in Maastricht!; Annette en Mare, dank voor julli e lieve kaartjes. 

Mij nn paranimfen: 
Jessica,, analyse -wurm, het is een heerlijk gevoel te weten dat ji j ook vandaag mee 
gaatt naar de "kerk" (zij het dit keer niet voor een tentamen). We hebben samen veel 
meegemaaktt en besproken. Ik hoop het in de toekomst voort te zetten, zij het in het 
huiss dat wij ooit samen zullen bewonen (op ons 80 e). 
Karenn den Boer, ha die Ka, jouw nuchtere blik op het leven biedt altijd weer 
perspectieven.. Dank voor je hulp, K-online, en datje mij terzijde staat. 

Michel,, Piet, altijd een fijn gevoel om bij je thuis te komen en met een paar CD's er 
vandoorr te gaan. Dank voor je hulp bij de komst van onze ouders. 
Lievee paps en mams, 11 jaar terug vond ik een briefje in mijn koffer "Jouw Toekomst 
iss onze Trots". Zonder julli e inspiratie en motto om eerlijk en oprecht door het leven te 
gaan,, had ik dit nooit bereikt. Dank voor julli e liefde en warmte ook op afstand. 

Marcel,, schersje, het was een bron van inspiratie om met uitzicht op Rome te werken 
aann dit proefschrift. Heel veel dank voor je liefde en geduld. Ik leef !! 
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attendedd secondary school at the Beta Lyceum in Paramaribo. After one year studying 
biology,, she started her medical study at the University of Leiden in 1991. From May 
19966 - Jan 1997 she worked on a research project at the department of surgery under 
supervisionn of dr. W.A. Bemelman. She received her M.D. degree on December 11th, 
1998.. After her medical education she worked for five months as a resident in surgery 
(Agnio)) at the Dijkzigt hospital in Rotterdam (Prof. H.J. Bonjer). In June 1999 she 
startedd as a a researcher at the department of surgery of the Academic Medical Center in 
Amsterdamm (AMC). During this period the studies in this thesis were carried out under 
supervisionn of Dr. W.A. Bemelman, Prof. D.J. Gouma and Dr. J.F.M. Slors. In January 
20011 she worked as a resident in surgery (Agnio) at the AMC. In January 2002 she 
wil ll  start as a surgical trainee under supervision of Prof. Gouma, AMC, and Dr. K..G. 
Tann at the Albert Schweitzer hospital in Dordrecht. 
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Stellingenn behorende bij het proefschrift 
Laparoscopicc Surgery in Inflammator y Bowel Disease 

11 I Iet inbrengen van de eerste trocar middels de "open methode" kan een conversie 
voorkomen. . 

22 Bij patiënten na darmresecties is de lengte van de abdominale incisie niet 
gecorreleerdd met de hoeveelheid benodigde pijnmedicatie. (dit proefschrift) 

33 De ontwikkelingen in de laparoscopische chirurgie, zoals de robot chirurgie, 
zullenn opnieuw aanleiding geven tot een leercurve. 

44 De hand-geassistecrde laparoscopische chirurgie gaat gepaard met een 
verminderingg van de operatictijd in vergelijking tot de "facilitated" methode", 
(ditt proefschrift) 

55 Postoperatief immuun response is na laparoscopische- en open darmresecties bij 
patiëntenn met inflammatoir darmlijden niet verschillend, (dit proefschrift) 

66 liet aantal complicaties, kwaliteit van leven en lichaamsbeeld na laparoscopische 
enn open ileocoecaal- en colon resecties zijn niet verschillend, (dit proefschrift) 

77 Patiënten zijn na laparoscopische darmresecties meer tevreden met het 
cosmetischh resultaat van de operatie in vergelijking tot de patiënten geopereerd 
viaa de open methode, (dit proefschrift) 

88 It is important also to grasp the distinction between statistical significance and 
clinicall  significance or practical importance. (P. Armitage & G. Berry, Statistical 
methodss in Medical Research, third edition 1994) 

99 De keizersnede komt sinds de introductie van de hand-geassistecrde laparoscopic 
ookk bij mannen voor. 

100 "Big Surgery, small incisions" is een typerende uitspraak voor een 
laparoscopischee chirurg. (Willem Bemelman) 

111 Door de langere operatieduur van laparoscopische operaties, zal het toepassen 
vann deze techniek niet leiden tot een reductie van de wachtlijsten. 

122 Eén dag niet gelachen is één dag niet geleefd. 

MichalciaMichalcia Dimker, 5 december 2001 
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