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Abstract achieval of a certain number of immediately recognizable
Background: A prospective assessment of the impact ofbenefits for the patients. Claims on less postoperative pail
laparoscopic colon resection (LCR) was carried out in ordeimmediate patient mobilizing, shorter postoperative ileus
to quantify immediately recognizable benefits and limita-earlier oral solid intake, reduced hospital stay, more cost
tions of this approach. effectiveness, quick return to normal activities, and im-
Methods:Elective LCR was attempted in 95 selected pa-proved cosmetic results have characterized the literature «
tients (mean age 64 years, range 39-81 years) presentitige early 1990s [4, 6, 10].
with benign disease of the colon. A completely intracorpo- A minimally invasive approach may, in theory, not be
real approach was adopted. Results were compared withdevoid of advantages provided that colon resection is pel
control group of 90 patients who had previously undergondormed in accordance to the standards of surgical techniqt
open colectomy (OC) by the same surgeons at the samand that indications for surgery are not influenced by the
institution. change of access [8]. This prospective evaluation of lapa
Results:There were no perioperative deaths. Intraoperativeoscopic colon resection (LCR) in a selected group of pa
complications included difficult extraction of accidentally tients with benign disease of the colon was carried out ir
detached anvil( = 1), air leak at colonoscopy (= 2),and order to identify and quantify immediately recognizable
conversion to OCr{ = 1). Operating time was significantly benefits as well as limitations of this approach.
longer after LCR compared with OC (180 + 10.3 vs 116 *
97,p<0.001). Passage of flatus (3.5+ 1.2 daysvs 4.4+ 1.4,
p < 0.5) and morbidity (4 vs 3 = 0.48) were not signifi-
cantly different in the two groups. Hospital stay was sig-Materials and methods
nificantly shorter after LCR (5.2 + 1.3 days vs 12.2 £+ 1.9
days,p < 0.001). Theater and ward costs were, respectively _ o
significantly increased ($ 2,829.6 + 340 vs $ 1,422 + 318, Eet\(veen_ January 1992 and November 1994, all patients presenting wi
enign disease of the colon necessitating elective surgery were consider
< 0'001) a;nd decreas_ed ($ 2,600 * 366 .VS $6,022 £ P16, as candidates for laparoscopic colon resection (LCR). Exclusion criteri:
< 0.001) in LCR patients compared with the OC group.included previous extensive abdominal surgery, previous and/or ongoin
There was no significant difference in total hospital coststreatment for malignant disease, liver cirrhosis with portal hypertension
($ 10,929 + 369 vs $ 9,944 + 1,014). severe coagulopathy, intraabdominal abscess, and emergency surgery. D

- - . regarding operating time, intra- and postoperative complications, passag
ConclusionsL.CR does not appear to offer any lmmedlately of flatus, duration of hospital stay, and operating room, ward, and tota

recognizable advantages. hospital costs were recorded prospectively. Patients who underwent LC
were compared with a control group of 90 patients who underwent electiv
Key words: Laparoscopy — Colectomy — Complications open colectomy (OC) by the same surgeons at the same institution fro
January 1990 to December 1991.
A mechanical bowel preparation was achieved gigrl of polyethyl-
ene glycol ingested orally during 2 days before surgery. Broad-spectrur

The main rationale for Choosing a Iaparoscopic approach ttytravenous antibiotics were gimel h preoperatively. Whenever indicated

: : ; : d feasable, preoperative colonic tattooing was made to aid lesion idel
the Surglcal treatment of benlgn diseases of the colon is thgi]cation at LCR. Patients were given perioperative epidural analgesia an

general endotracheal anesthesia and underwent placement of nasogas

. . tube and urinary catheter. Pneumoperitoneum was induced using carb

Presented at _the 4th International Congre_ss of The European AssociatiQfinyide insufflated to a pressure of 12 mmHg by placement of a trocar ir
for Endoscopic Surgery (EAES), Trondheim, Norway, 23-26 June 1996 th¢ infraumbilical skin using a cut-down technique. The approach to righ
Correspondence toR. Bergamaschi, Institute of Surgery, University of LCR differed from a previously reported technique [18] with regard to the
Bergen, Diakonissehjemmets University Hospital, N-5009 Bergen, Nor-side-to-side ileocolic anastomosis which was fashioned intracorporeall
way with Endo-GIA 60 stapler (USSC, Norwalk, CT). Left LCR was carried out
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Table 1.Demographics of the patiefits Table 2. Morbidity after Troidl classification [21]
LCR oC LCR oC
(n = 95) (n = 90) p Stage (n = 94) (n = 90)
Age (years) 64 +£9.8 65+9.2 NS I Air leaks 2
Weight (kg) 80+15.2 79+13.6 NS Anvil detached 1
ASA grade, [l 70:25 66:24 NS 1l Pleural effusion 1 1
Resection type, right: left 41:54 39:51 NS Deep vein thrombosis 2
Indications for surgery Urinary retention 1
Diverticular disease 48 (50) 35 (38.5) NS IV Wound hematoma 1
Crohn’s disease 39 (41) 38 (42.2) NS Wound abscess 1
Villous adenoma 4(4.2) 9 (10) NS
Volvulus 3(3.1) 8(8.8) NS
Ischemic colitis 1(1) -(0) NS
Previous surgefy 12(12.6) 10(11.1) NS tients (4.2%) (Table 2). A patient with a superficial absces:
2Mean values * the standard error of the mean (SEM); values in paren‘zjlt t.he mfraumb.'“.cal site was readmitted for InCISlon. and
theses are percentages; NS, not significant drainage. Morbidity rates (4 vs 8, = 0.48) were not sig-
b Previous cholecystectomy and/or appendectomy nificantly different in the LCR and OC groups. Table 3

compares the two patient groups with respect to operatin
time, first flatus, length of stay, and operating room, ward,
according to a lately described technique [1]. All ileocolic and colorectaland total hospital costs.
anastomoses were checked for leaks with air pressure, respectively, via a
colonoscope or submerging the pelvis in saline and insufflating via a 50-ml
syringe. Fascial closure of all trocar sites was performed regardless of thB .
cannula size. All specimens were sent for histology. Iscussion
Morbidity was defined after the Troidl Classification [22]. Criteria for . . . .
discharge were the same after OC and LCR. Patients were dismissed toft Note of caution about the risk of replacing traditional
erating oral solid food intake, after the passage of one bowel movemengolectomy with “two operations” has been expressed [19].
and with no evidence of sepsis. Data were expressed as mean + standgghwever, in spite of some criteria that have been given t

error of mean and calculated by a statistical software program (Harvar : 5 :
Graphics 1.0—Software Publishing Corp., 1991). Studdrtést, Fisher’s %Efme Iaparoscopy assisted colectomy [11’ 23]’ one ca

exact test, and chi-squared test were used where appropriate. StatistiJ&firdly see hOVY |aparOSCOPY'aSSiSteq procedures actual
significance was set gt < 0.05. differ from electively converted operations. Vascular and/oi

bowel division and/or anastomosis fashioning are often pel
formed extracorporeally through a “minilaparotomy.”
Results However, speaking beyond definitions, it is recommendabls
to keep conversion rates to a minimum. In fact, converte(
The LCR and OC patient groups were not significantly dif- procedures appear to be associated with high morbidit
ferent with regard to age, weight, ASA grading, type of rates [20]. Thus, a policy of attempting all colon resections
resection, previous minor abdominal surgery (cholecysteclaparoscopically should be discouraged. Reported conve
tomy and/or appendectomy), and indications for surgernsion rates vary from 3% to 48% depending on definition,
(Table 1). Conversion rate was 2% (1/54) in patients un{patient selection, which phase of the learning curve, and th
dergoing left LCR. Laparoscopy was deliberately abruptecbowel segment to be resected [20]. Zucker et al. [24] re
in a 53-year-old obese (body mass index [BMX] 30) manported a 3% conversion rate in patients selected based «
presenting with stenosing diverticular disease of the sigtheir ability to understand the rationale for the celioscopic
moid because operating time had reached 4 h. The thicknesgproach, provided the absence of morbid obesity and pr
of the mesentery and the presence of small bowel in the@ious extensive abdominal surgery. Milson et al. [12]
pelvis accounted for the duration of the resection. This paachieved a 9.3% conversion rate operating on healthy nor
tient had postoperative ileus during 5 days and delayedbese patients requiring surgery limited to one colon seg
wound healing which recovered without further surgery. ment. Reissman et al. [17] had a 7% conversion rate i
There were no deaths. Intraoperative complications ocunselected patients. Low conversion rates should be accor
curred in three patients (3%). A 63-year-old man presentinglished via careful preoperative patient selection backed b
with stenosing diverticular disease of the sigmoid had arextensive experience with open colorectal surgery, and c
end-to-side colorectal anastomosis performed with a 28-mrmourse not by excesses of zeal in trying to postpone a ne
circular stapler. During per anum extraction of the circularessary conversion.
stapler, the anvil was accidentally detached and subse- Claims of shorter postoperative ileus, earlier oral solic
guently removed with forceps. Residual disease left behinihtake, and reduced hospital stay after LCR [4, 6, 10] have
at the transection site of the sigmoid rectum probably madéeen supported by a few subsequent controlled studies [
it easier to staple the anastomosis on the anterior rectal wallL3, 15]. However, data from a recent prospective study [9
A barium enema carried out 6 months after surgery revealedould not fully confirm that LCR leads to shorter transient
an asymptomatic anastomotic stenosis. Two of 41 patientsostoperative gastrointestinal hypomotility. Moreover, it
(5%) with ileocolostomy had intraoperative air leaks athas been shown that early oral intake is possible after ope
colonoscopy with air pressure. Each of two anastomosesolorectal surgery [3]. Therefore, it might be very difficult
was reinforced with sutures. to provide evidence of significant differences in timing for
Postoperative complications occurred in four of 94 pa-discharge after open and laparoscopic surgery. Shorter ho
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Table 3. Variables comparédlaparoscopic colon resection (LCR) vs open |ong-term benefits (reduced adhesion formation and de

colectomy (OC)

creased incidence of small-bowel obstruction) [21] might
magnify the cost-effectiveness of the celioscopic approact

LCR ocC
(n = 94) (n = 90) p
— - References
Operating time (min) 180 +10.3 116 £9.7 <0.001
Flatus (days) 35+1.2 4.4+1.4 NS 1. Bergamaschi R, Arnaud JP (1997) Intracorporeal colorectal anastoms
Hospital stay (days) 52+1.3 122+1.9 <0.001 sis following laparoscopic left colon resection. Surg Endosc 11:800-
Operating room costs ($)  2,829.6 + 340 1,422 + 318 <0.001 801
Ward costs ($) 2,600 + 366 6,022 + 916 <0.001 2. Bessler M, Whelan RL, Halverson A. Treat MR, Nowygrod R (1994)
Total hospital costs ($) 10,929 + 369 9,944 + 1,014 NS Is immune function better preserved after laparoscopic versus ope
colon resection? Surg Endosc 8: 881-883
#Mean values + the standard error of the mean (SEM) 3. Binderow SR, Cohen SM, Wexner SD, Nogueras JJ (1994) Must earl

pital stay after LCR represents scanty evidence when it is*
compared with a length of stay of 11 days [14] or 12.2 days g
[7] following traditional colectomy. As stated elsewhere
[16], better cosmesis is, for the time being, the only proven,
but often irrelevant, benefit of LCR. Nevertheless, it must ©-
be acknowledged that laparoscopic surgery has contributed,
to making us review our traditional routines in open surgery.
Immediately recognizable limitations of LCR include a
learning phase, prolonged operating time, and “new” com- 8.
plications. It has been estimated that 35-50 procedures arg
necessary before the learning curve flattens [23]. Further-
more, it has been shown that the learning curve is in most

cases steep [5], although it may depend on the type of bowéb.

resection [17]. A prolonged operating time at any phase of
the learning period may in fact point out the limits of current
instruments. Decreasing operating time must be achieved

without an increase in complication rates. Data from a large.2.

prospective study [11] have shown that overall morbidity
following LCR is not increased when compared with open

surgery. However, the definition of morbidity may vary [17] 3

and the use of one classification is certainly desirable [22]14.

“New” complications such as resection of the wrong colon
segment and port site hernias [17] may be overcome by a
more widespread use of intraoperative colonoscopy and®
routine surgical closure of port wounds regardless of theirg,
size.

Early claims on increased cost-effectiveness of LCR
[13] have been disconfirmed by convincing evidence show’-
ing that increased operating-room costs often offset possible
gains from shorter hospital stay [5, 16]. Direct costs of ais.
completely intracorporeal approach may differ markedly
among institutions and should not be analyzed as isolatet:
data [19]. A judicious use of reusable laparoscopic equips,
ment may help contain these costs. Early return to work is
unlikely to lead to economic benefit since most patients
with colorectal diseases are retired [19]. Although it might21.
be very difficult to provide evidence of increased cost- )
effectiveness of LCR, a cost-utility analysis should be mosf
appropriate because it would measure quality of life follow-
ing LCR.

No immediately recognizable advantages following?23:
LCR can be surmised from the present study. Still-unproven
favorable physiologic effects (decreased cell-mediated imyy.
munosuppression and blood loss) [2] and still-unknown

11.

postoperative oral intake be limited to laparoscopy? Dis Colon Rectun
37: 584-589

Corbitt JD (1992) Preliminary experience with laparoscopic-guided
colectomy. Surg Laparosc Endosc 2: 79-81

Falk PM, Beart RW Jr, Wexner SD, Thorson AG, Jagelman DG,
Lavery IC, Johansen OB, Fitzgibbons RJ Jr (1993) Laparoscopic col
ectomy. A critical appraisal. Dis Colon Rectum 36: 28-34

Fowler DL, White SA (1991) Laparoscopic assisted sigmoid resection
Surg Laparosc Endosc 1: 183-188

. Franklin ME, Rosenthal D, Norem RF (1995) Prospective evaluatior

of laparoscopic colon resection versus open colon resection for aden
carcinoma. Surg Endosc 9: 811-816

Herfarth C, Schumpelick V, Siewert JR (1994) Pitfalls of minimally
invasive surgery. Surg Endosc 8: 847

. Hotokezaka M, Dix J, Mentis EP, Minasi JS, Schirmer BD (1996)

Gastrointestinal recovery following laparoscopic vs open colon sur-
gery. Surg Endosc 10: 485-489

Jacobs M, Verdeja JC, Goldstein HS (1991) Minimally invasive colon
resection (laparoscopic colectomy). Surg Laparosc Endosc 1: 14415
Lumley JW, Fielding GA, Rhodes M, Nathanson LK, Siu S, Stitz RW
(1996) Laparoscopic-assisted colorectal surgery. Lessons learned fro
240 consecutive patients. Dis Colon Rectum 39: 155-159

Milsom JW, Lavery IC, Church JM, Stolfi VM, Fazio VW (1994) Use
of laparoscopic techniques in colorectal surgery. Dis Colon Recturr
37: 215-218

13. Musser DJ, Boorse RC, Madera F. Reed JF (1994) Laparoscopic ca

ectomy: at what cost? Surg Laparosc Endosc 4: 1-5

Ortega A, Beart R, Anthone G, Schlinker R (1994) Laparoscopic
bowel resection and consecutive series (abstract). Dis Colon Rectul
37: 22

Peters WR, Bartels TL (1993) Minimally invasive colectomy: are the
potential benefits realized? Dis Colon Rectum 36: 751-756

Pfeifer J, Wexner SD, Reissman P, Bernstein M, Nogueras JJ, Singh
Weiss E. (1995) Laparoscopic vs open colon surgery. Cost and ou
come. Surg Endosc 9: 1322-1326

Reissman P, Cohen S, Weiss EG, Wexner SD (1996) Laparoscop
colorectal surgery: ascending the learning curve. World J Surg 20
277-282

Schlinkert RT (1991) Laparoscopic-assisted right hemicolectomy. Di:
Colon Rectum 34: 1030-1031

Scott HJ, Spencer J (1995) Colectomy: the role of laparoscopy. Sur
Laparosc Endosc 5: 382—-386

. Slim K, Pezet D, Riff Y, Clark E, Chipponi J (1995) High morbidity

rate after converted laparoscopic colorectal surgery. Br J Surg 82
1406-1408

Thompson, JN, Whawell SA (1995) Pathogenesis and prevention ¢
adhesion formation. Br J Surg 82: 3-5

. Troidl H, Spangenberger W, Dietrich A, Neugebauer E (1991) Lapa:

roskopische Cholecystectomie. Erste Erfahrungen and Ergebnisse b
300 Operationen: eine prospektive Beobachtungsstudie. Chirurg 6:
257-265

Wishner JD, Baker JW Jr, Hoffman GC, Hubbard GWII, Gould RJ,
Wohlgemuth SD, Ruffin WR, Melick CF (1995) Laparoscopic-
assisted colectomy. The learning curve. Surg Endosc 9: 1179-1183
Zucker KA, Pitcher DE, Martin DT, Ford RS (1994) Laparoscopic-
assisted colon resection. Surg Endosc 8: 12-18



