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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. 
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