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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). 

450 0 
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100 0 

50 0 

0 0 

g g 
times s 
(minutes) ) 

-  bloodloss 
(ml) ) 

** - morbidity 
(%) ) 

1—— I * 1 4 — 
19955 1996 1997 1998 

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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