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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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Introduction 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 . 

Materiall 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 

75 5 



ChapterChapter 7 

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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