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Abstract

Background: Short-term outcome and anorectal function results after laparoscopic hemicolectomy

for colon cancer were compared with results after laparoscopic hemicolectomy for benign dis-

eases.

Methods: A total of 108 patients who underwent laparoscopic left colectomy (60 for colon cancer,

48 for diverticulitis or polyposis) were enrolled in the study. Left hemicolectomy in patients affected

by cancer was performed by high ligation of the inferior mesenteric artery. A questionnaire con-

cerning anorectal function was mailed to patients 6 months after surgery.

Results: Complications were more frequent in the cancer group than in the benign disease group:

overall morbidity rate (29.6% versus 8.7%; P = 0.009), diarrhea during the first 6 postoperative

months (58.7% versus 34.1%; P = 0.022), and anorectal function problems (fecal incontinence

and/or the inability to discriminate between gas and stool, and/or urgency, and/or tenesmus)

(65.2% versus 31.7%; P = 0.002).

Discussion: The level of ligation of the lower mesenteric artery and damage at the lower mes-

enteric ganglion could explain the poorer anorectal function outcome in the colon cancer group.

I t is now extensively documented that after an adequate

training period, laparoscopic colorectal resection may

be performed with reasonable safety standards.1,2 Most

studies carried out to evaluate clinically relevant outcome

variables, such as postoperative morbidity and functional

anorectal results after laparoscopic colectomy, compare

laparoscopic versus open surgery.3–10 Some clinical trials

concern patients affected by colorectal cancer; others

concern patients affected with benign diseases, and still

others concern case histories including both groups of

patients. No study has compared short outcome and

postoperative anorectal function results of patients suf-

fering from colorectal cancer and those affected with
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benign diseases who have undergone the same surgical

laparoscopic technique. In this prospective study, short-

term outcome and anorectal function results after lapa-

roscopic hemicolectomy performed for colon cancer are

compared with results after laparoscopic hemicolectomy

carried out for benign diseases.

METHODS

From February 2001 to July 2004, adult patients

admitted to our department for colorectal disease were

assessed for study eligibility. Their physical status was

assessed according to the American Society of Anes-

thesiologists (ASA) score. Patients who had previously

undergone major abdominal surgery were not considered

suitable for laparoscopic colonic resection. Patients who

had undergone appendicectomy, cholecystectomy, hys-

terectomy, or annexectomy were enrolled in the study,

and the previous operation was reported in the database.

Inclusion criteria were age at least 18 years and suitability

for elective surgery. Exclusion criteria were very high risk

for general anaesthesia (ASA IV), pregnancy, cancer

infiltrating adjacent organs assessed by computed

tomography or magnetic resonance imaging, coagulation

disorders, hepatic dysfunction (Child-Pugh class C),

ongoing infection, and plasma neutrophil level less than

2.0 · 109/l.

Because one of the aims of the study was the evalua-

tion of postoperative anorectal function, patients with a

history of anorectal function problems prior to surgery

were excluded from the study. The potential participants

had the study design explained and were then required to

sign a written informed consent.

On hospital admission, demographics, nutritional sta-

tus, and primary diagnosis were recorded for all eligible

patients. Obesity was defined as body mass index

(weight in kilograms/height in meters2) more than 30.

In all patients, bowel preparation was carried out the

day before surgery by intestinal washout with 4 l of

polyethylene glycol electrolyte solution. The evening be-

fore surgery, patients were given an enema. Systemic

prophylactic antibiotics consisting of 750 mg cefuroxime

and 500 mg metronidazole were given intravenously at

induction of anesthesia. A second dose of the same

antibiotics was administered intraoperatively if surgery

lasted more than 4 hours. Deep vein thrombosis pro-

phylaxis was carried out with low-molecular-weight hep-

arin (50 IU/kg per day) in all patients. Urinary catheter and

nasogastric tubes were routinely used. All patients

underwent general anesthesia. General anesthesia was

induced with fentanyl (3.5 lg/kg), propofol (2.5 mg/kg),

and atracurium (0.5 mg/kg). Anesthesia was maintained

with air and oxygen (FiO2 0.5%), sevoflurane (1.2/2.2%),

atracurium (0.5 mg/kg per hour), and fentanyl (0.5/1.5 lg/

kg per hour). To maintain normothermia, active intraop-

erative warming (forced air warming at 38�C on the thorax

and upper limbs plus on-line heating) was instituted.

The surgeons (L. S. and L. R.) were experts both in

laparoscopic techniques and in open colorectal surgery.

Laparoscopic-assisted left hemicolectomy was a five-

trocar standard technique11 with systematic mobilization

of the splenic flexure and resection of the rectosigmoid

junction. Pneumoperitoneum was induced by insufflation

of CO2 and was maintained at 12 mmHg during the entire

surgical procedure. The extent of demolition was the

same, independent of the pathology occasioning surgery;

resection was always extended from the distal transverse

colon to the upper third of the rectum. The mesenteric

vein was ligated at the inferior border of the pancreas; the

upper left colonic artery was always transacted to allow

sufficient mobilization of the left transverse colon, and the

greater omentum was partially detached from the trans-

verse colon. The only difference between the two tech-

niques was in the height of the ligation of the inferior

mesenteric artery: left hemicolectomy in patients affected

by cancer was performed by high ligation of the inferior

mesenteric artery; in patients affected by diverticulitis or

polyposis the inferior mesenteric artery was cut just below

the branch of the left colonic artery. In all patients, the

pelvic autonomic nerve was preserved. The identification

and division of the lymphovascular pedicle and the

mobilization of colonic segments were carried out by

bipolar forceps and monopolar scissors. Mesentery divi-

sion, distal bowel resection, and a Knight-Griffen

mechanical anastomosis between the distal transverse

colon and the upper third of the rectum, just under the

level of the sacral promontory, were performed intracor-

poreally; bowel resection was extracorporeal through an

enlarged suprapubic trocar site. The specimen was al-

ways retrieved in an impermeable bag to prevent tumor

spillage or wound contamination. Conversion to open

surgery was defined as the need to perform an abdominal

incision longer than 7 cm. Patients who had conversion to

open surgery were excluded from subsequent evalua-

tions in the study.

The following details of the surgical procedure were

recorded in all patients: duration of surgery, operative

blood loss, amount of homologous blood transfused. The

volume of operative blood loss was calculated by adding

the blood aspirated to the weight of the gauzes used

during surgery. Transfusion of blood products in the

Sarli et al.: Laparoscopic Left Colectomy 447



perioperative period was based on the hemoglobin level

(< 80 g/l) or on an individual basis according to the clinical

condition.

All patients were treated in accordance with a strictly

controlled protocol regarding analgesic administration,

feeding, and postoperative care. Postoperative analgesia

was ensured by continuous intravenous infusion of mor-

phine hydrochlorate (1/2 mg/h) and ketoprophene (300

mg/24 h) . Postoperative recovery of bowel function was

evaluated by first flatus and bowel movement. No patient

was allowed to resume oral feeding before the first flatus

occurred. Trained members of the surgical staff who were

not involved in the study registered postoperative com-

plications. They also decided the first day of solid food

resumption and the day of hospital discharge.

Microbiologic analysis and positive culture were used to

diagnose infectious complications. Any anastomotic

dehiscence with clinical and/or radiological evidence was

considered. Patients were discharged after meeting the

following conditions: bowel movement and full recovery of

both ambulation and oral food intake. Follow-up for

infectious and non-infectious complications was carried

out for 30 days after hospital discharge by weekly surgery

visit. Recovery of physical activity was evaluated during

surgery visits by asking the patients about working ability,

long-distance walking ability, climbing stairs, and lifting

heavy objects.

Only patients who underwent surgery at under 75 years

of age and after 1990 for stage III colon cancer received

adjuvant chemotherapy.12 The drug regimen for chemo-

therapy was 375 mg/m2 per day 5-FU and 20 mg/m2 per

day levamisole, 5 days/week every 4 weeks for 6 months.

A questionnaire concerning anorectal function was

mailed to patients 6 months after surgery. Patients with

anastomotic leaks were excluded from this part of the

study, to avoid possible confusing effects. Patients who

had previous cerebrovascular accidents were excluded

for the same reasons. The questions concerning ano-

rectal function included the following categories of bowel

symptoms: diarrhea; anal incontinence score13; inability

to discriminate between gas, urgency, tenesmus. The

anal incontinence score as described by Pescatori

et al.,13 even though not yet validated, gives an indication

of the type of incontinence, i.e., incontinent for flatus, li-

quid, or solid stools; and frequency, ranging from never to

every day. Patient replies and clinical data were collected

in a computerised database. For the purposes of this

study, patients undergoing surgery for diverticulitis and

for polyposis were considered together in the group de-

fined as ‘‘ benign diseases.’’

Descriptive data are reported as mean – standard

deviation, 95% confidence interval (CI), median and

range, or number of patients and percentage. Comparison

between groups for discrete variables was made by the

chi-squared test or the Fisher exact test when appropriate.

The student t-test and analysis of variance for repeated

measurements were used to compare normally distrib-

uted variables. P < 0.05 was considered to indicate sta-

tistical significance (two-tailed test). Factors such as

disease occasioning surgery and age and sex of patients

were included in a stepwise logistic regression multivari-

ate analysis, with the aim of evaluating the possible

influence of the latter two factors on the relationship be-

tween patient disease and anorectal function problems.

RESULTS

One hundred and thirty five patients were assessed for

eligibility for the study; exclusion criteria left 111 patients

who were eligible, three of them refusing to participate. Of

the 108 patients enrolled in the study, 60 (55.6%)

underwent laparoscopic left hemicolectomy for colon

cancer, 48 (44.4%) underwent the same operation for

benign disease: 45 for diverticulitis and 3 for polyposis.

The two groups were well balanced as to ASA score,

preoperative haemoglobin and rate of obesity (Table 1),

but significantly differed as to age and gender, those

undergoing surgery for benign diseases tending to be

younger, and more frequently of the female sex (Table 1).

Table 1.
Demographic and clinical characteristics of patients and type (benign or malignant) of disease occasioning left hemicolectomy

Variable
Colon cancer

(n = 60)

Benign diseases
(diverticulitis, polyposis)

(n = 48) P Value

Age (years) 68 – 11.8 56.6 – 12.0 0.001
Men/women 36/24 21/27 n.s.
ASA score 2.3 – 0.7 2.1 – 0.8 n.s.
Haemoglobin (g/L) 12.7 – 2.3 12.1 – 2.4 n.s.
Obesity 4 (6.7%) 4 (8.3%) n.s.
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In six patients (10%) in the cancer group and in two

patients (4.2%) in the benign disease group, conversion

to open surgery was necessary; however, the difference

was not statistically significant. In the cancer group,

hemorrhage (2 cases), small bowel injury (2 cases),

development of hypercapnia (1 case), or adhesions (1

case) were the reasons for conversion. In the benign

disease group, hemorrhage (1 patient) and hypercapnia

(1 case) required conversion. These patients were not

considered for further data analysis, leaving 100 patients

in the study (54 colon cancer cases and 46 benign dis-

ease cases). A primary diverting stoma was not fash-

ioned in some patients in the study. The mean operative

time was 227.96 – 40.95 minutes in the cancer group and

233.26 – 40.06 minutes in the benign group (P = 0.516).

The mean operative blood loss was 230 – 107 ml in the

cancer group and 203 – 77 ml in the benign disease

group (P = 0.370). Nine cancer patients (17.3%) and six

patients affected by benign disease (12.5%) received

homologous blood transfusion (P = 0.45). No patient died

in the postoperative course.

Table 2 shows that the overall morbidity rate was

higher in the cancer group (29.6%, 95% CI: 23.4–35.8%)

than in the benign disease group (8.7%, 95% CI: 0.6–

16.8%) (P = 0.009). Fewer patients had infectious com-

plications in the benign disease group (8.7%) than in the

cancer group (20.4%), although the difference did not

result in being significant (P = 0.103). Reoperation was

necessary in 2 (3.6%) patients in the cancer group (one

anastomotic leak, one bowel herniation) and in 1 (2.2%)

patient in the group of patients affected by benign dis-

eases (one anastomotic leak) (P = 0,88). Table 3 reports

the infectious and non-infectious postoperative compli-

cations in detail.

The mean length of hospital stay of patients who did not

have conversion to open surgery was 10.19 – 4.22 days

(median: 9; range: 6–31) in the colon cancer group and

9.96 – 4.15 days (median 9, range 6–31) in the benign

disease group (P = 0.786 ).

Recovery of bowel function did not differ between the

two groups of patients in the study. The first flatus oc-

curred after 2.27 – 0.9 days in the cancer group versus

2.25 – 0.98 days in the benign disease group

(P = 0.997). The first bowel movement occurred

4.3 – 1.1 days in the cancer group versus 4.5 – 1.1 days

in the benign disease group (P = 0.797).

Of 54 patients affected by colon cancer, 20 (37%)

completed adjuvant postoperative chemotherapy; no pa-

tient had adjuvant radiotherapy.

A questionnaire concerning anorectal function was

mailed 6 months after surgery to 95 patients (3 patients

who had anastomotic leak and 2 patients who had pre-

vious cerebrovascular accidents were excluded). No pa-

tient was still receiving chemotherapy when the

questionnaire was mailed. A total of 87 patients replied to

the questionnaire.

Forty one patients (47.1%) reported having diarrhea

during the first 6 months after left hemicolectomy, more

frequently in the group of patients affected by colon

cancer (58.7%) than in the group of patients affected by

benign diseases (34.1%) (P = 0.022). Anorectal function

problems, considered as a whole (fecal incontinence and/

or the inability to discriminate between gas and stool,

and/or urgency, and/or tenesmus), were present in 49.4%

of patients, more frequently in patients affected by cancer

(65.2%) than in those affected by benign diseases

(31.7%) (P = 0.002, Odds Ratio = 4308, CI 95% 1.745–

10.635). Chemotherapy did not influence this result

(P = 0.519). The sex of patients did not carry significant

difference in these two groups, whereas patient age was

significantly different (66.98 – 9.92 in the group of pa-

tients affected by cancer versus 60.39 – 10.56 in the

Table 2.
Number of patients with postoperative complications according to type (benign or malignant) of disease occasioning laparoscopic

left hemicolectomy without conversion to open surgery

Complications
Colon cancer

(n = 54a)

Benign diseases
(diverticulitis, polyposis)

(n = 46a) P Value

Overall 16 (29.6%) 4 (8.7%) 0.009
Infectiousb 11 (20.4%) 4 (8.7%) n.s.
Non-infectiousb 4 (7.1%) 1 (2.2%) n.s.
Anastomotic leakb 2 (3.7%) 1 (2.2%) n.s.

aIn six patients in the colon cancer group and two patients in the benign disease group, conversion to open surgery was
necessary. These patients were not considered for data analysis in this table.

bNumbers of single type of complication do not add up to the number of overall complications with the two groups, in relation to
the possible occurrence of more than one type of complications in some patients.
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group of patients affected by benign disease, P = 0.004).

For this reason, the results concerning the correlation

between disease and anorectal function problems were

corrected for age, and the Odds Ratio was 4.176 (CI

95% = 3.728–4.678), demonstrating that age does not

influence the result. When data regarding disease occa-

sioning surgery, chemotherapy, and age and sex of pa-

tients were included in a stepwise logistic regression

multivariate analysis, only patient disease was associated

with anorectal function problems (P < 0.001, Odds Ra-

tio = 7.438, CI 95% 2.413–22.921).

No patient was affected by anal incontinence 6 months

after laparoscopic left hemicolectomy, although 27.6% of

patients reported transient early anal incontinence (during

the first postoperative months), ranging in severity from 3

to 5 (median 4). Inability to discriminate between gas and

stool, tenesmus, and urgency during the first 6 postoper-

ative months was present in 27.6%, 23%, and 20.7% of

cases respectively. As Table 4 shows, these anorectal

function problems were more frequent in the group of

colon cancer patients, although the difference is not sta-

tistically significant. Independent of the pathology that had

occasioned surgery, the frequency of anorectal function

problems resulted in being significantly associated with

the presence of postoperative diarrhea (P = 0.001).

DISCUSSION

The feasibility and safety of laparoscopic colorectal

resection have been repeatedly reported. Laparoscopic

surgery seems to be associated with less tissue injury

than open surgery. Thus, some benefits can be expected,

such as reduced postoperative pain, faster recovery of

intestinal motility and function, and shorter hospitaliza-

tion. This might translate into an improved outcome.

Nonetheless, it is difficult to draw any firm conclusions

regarding the advantage of laparoscopic colorectal

resection based on clinically relevant variables, because

the results of published trials are often conflicting.3–10

There may be several reasons for thid, an important one

undoubtedly being the differences in criteria for patient

selection. Many large-scale trials, for instance, include

both patients undergoing surgery for colorectal cancer

Table 3.
Postoperative infectious and non-infectious complications in detail, according to type (benign or malignant) of disease occasioning

surgery, in patients who underwent laparoscopic left hemicolectomy without conversion to open surgery

Complications
Colon cancer

(n = 54)

Benign diseases
(diverticulitis, polyposis)

(n = 46)

Infectious complications 11 (20.4%) 4 (8.7%)
Wound 5 (9.2%) 2 (4.3%)
Respiratory tract 3 (5.5%) 1 (2.2%)
Urinary tract 2 (3.7%) 1 (2.2%)
Abdominal abscess 1 (1.8%) 0

Non-infectious complications 4 (7.1%) 1 (2.2%)
Delayed gastric emptying 2 (3.7%) 0
Intestinal obstruction 1 (1.8%) 0
Delayed recovery of bowel function 0 1 (2.2%)

Arrhythmia 1 (1.8%) 0

Differences between patients affected by colon cancer and patients affected by benign diseases were not statistically significant.

Table 4.
Anorectal function problems (transient anal incontinence, inability to discriminate between gas and stool, tenesmus, and urgency

after left hemicolectomy, according to type (benign or malignant) of disease occasioning surgery

Anorectal function problems
Colon cancer

(n = 46)

Benign diseases
(diverticulitis, polyposis)

(n = 41) p Value

Transient anal incontinence 17 (37%) 7 (17%) 0.038
Inability to discriminate

between gas and stool
15 (32.6%) 9 (21.9%) 0.267

Tenesmus 12 (26.1%) 8 (19.5%) 0.467
Urgency 12 (26.1%) 6 (14.6%) 0.188
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and those operated on for benign diseases. We have

hypothesized that the postoperative outcome of patients

undergoing the same operation for differing pathologies

could differ, and for this reason we have conducted this

study in which we compare short-term outcome and

anorectal function results after laparoscopic hemicolec-

tomy for colon cancer with the results after the same

procedure performed for benign diseases.

The surgical technique employed was the same. The

extent of resection that we practice is always the same,

independent of the pathology occasioning surgery. In the

case of benign diseases, we prefer to proceed to left

hemicolectomy, as we do in the case of colon cancer. It

has been demonstrated that a shorter length of resected

colon specimen is associated with the persistence of

preoperative abdominal symptoms in patients affected by

diverticulitis,14 and it has been affirmed that the rectum

should be used for anastomosis to avoid recurrence after

the surgical treatment of diverticulitis.15 We cut the infe-

rior mesenteric artery in the case of benign disease

without dividing the colon and rectal mesentery, because

the removal of the entire mesocolon is simpler, guaran-

tees better hemostasis, and does not cause damage to

the autonomous nerves. The only difference between the

two techniques is in the height of the ligation of the inferior

mesenteric artery: in patients affected by cancer, a high

ligation of the inferior mesenteric artery is performed; in

those affected by diverticulitis or polyposis, the lower

mesenteric artery is cut just below the branch of the left

colonic artery.

In the present study, the overall conversion rate was

7.4%, similar to that of other large series4,16,17 and with

no difference between the two groups of patients.

Analysis of the operative variables showed that dura-

tion of surgery, operative blood loss, and perioperative

homologous transfusion rate were not significantly dif-

ferent in the two groups. It would thus seem that the type

of pathology does not have any influence on the difficulty

of application of the technique employed. A significant

difference was found, on the other hand, by analyzing

complication rates. In the present study, the colon cancer

group had a significantly higher postoperative complica-

tion rate than did the benign disease group. This differ-

ence could be attributed to the greater age of patients

affected by colon cancer and hence to a higher frequency

of comorbidity factors; however, no differences were

found in the two groups in the distribution of the ASA

score. The most frequent complications reported by pa-

tients operated on for colon cancer compared to those

undergoing surgery for benign diseases were, above all,

of an infective nature. A possible explanation could be a

better preservation of systemic immune function in the

group of patients with benign diseases. Patients operated

on for diverticulitis—most of those undergoing surgery for

benign disease—were all operated on at least 2 months

from the last episode of acute diverticulitis, when pre-

sumably systemic immune function was normal. Patients

operated on for colon cancer, on the other hand, were

affected by the pathology at the time of surgery and had a

greater probability of an altered systemic immune

function.

The rate of anastomotic leak and reoperation was not

significantly different between the two groups; further-

more, the number of cases is too small for this result to be

of statistical significance. Recovery of bowel function and

length of hospital stay had a similar pattern.

Patients operated on for cancer had a worse anorectal

function outcome. Although no patient was affected by

anal incontinence 6 months after laparoscopic left hemi-

colectomy, 65% of colon cancer patients who underwent

surgery had anorectal function problems during the first

postoperative 6 months. This observation is not easy to

explain; nor is it any easier to interpret the reason for the

lower frequency of anorectal function problems after

surgery for benign diseases. In both groups of patients,

the pelvic autonomic nerve was preserved, and a

mechanical anastomosis between the distal transverse

colon and the upper third of the rectum, just under the

level of the sacral promontory, was used. The level of

ligation of the lower mesenteric artery, however, could

provide an explanation. When we carry out laparoscopic

isolation of the lower mesenteric artery at its origin, we

follow the anterior plane of the aortic wall without com-

pletely freeing the aorta. In any case, we cauterize with

bipolar forceps the structures surrounding the origin of

the arterial mesenteric trunk. It could be this laparoscopic

maneuver, which is different from that practiced in pa-

tients with benign diseases, where the inferior mesenteric

artery is cut more distally just below the branch of the left

colonic artery, that causes the damage at the lower

mesenteric ganglion18 and the origin of the thoracolumbar

sympathetic nerves.19 This damage, associated with the

preservation of the parasympathetic pelvic autonomic

nerve, could be responsible for the increased motility of

the residual colon and of the rectum, and for the altered

functioning of the internal sphincter. Several studies

suggest that the human internal anal sphincter receives

sympathetic excitatory innervation from the thoracolum-

bar sympathetic nerves.20,21 The hypothesis of sympa-

thetic ganglion damage during laparoscopic high ligature

of the lower mesenteric artery would seem to be borne

out by the observation that, after laparoscopic left

Sarli et al.: Laparoscopic Left Colectomy 451



hemicolectomy for cancer, many patients (59%) had

diarrhea during the first 6 postoperative months, and that

we observed anorectal function problems more often in

patients with postoperative diarrhea than in patients with

normal stool. In dogs, the resection of ganglion and

plexus around the lower mesenteric artery causes con-

tractile abnormalities at the middle and distal colon, with

frequent bowel movements and diarrhea.22

In conclusion, postoperative outcome of laparoscopic

left colectomy differs between patients who underwent

surgery for colon cancer and those who underwent co-

lectomy for benign diseases. We thus consider that,

independently of the cause of this difference, future

studies carried out in order to analyze the results of lap-

aroscopic colorectal surgery should take this fact into

account.

REFERENCES

1. Wexner SD, Reissman P, Pfeifer J, et al. Laparoscopic

colorectal surgery. Analysis of 140 cases. Surg Endosc

1996;10:133–136.

2. Degiuli M, Mineccia M, Bertone A, et al. Outcome of lapa-

roscopic colorectal resection. Surg Endosc 2004;18:427–

432.

3. Clinical Outcomes of Surgical Therapy Study Group. A

comparison of laparoscopically assisted and open colecto-

my for colon cancer. N Engl J Med 2004;350:2050–2059.

4. Braga M, Vignali A, Gianotti L, et al. Laparoscopic versus

open colorectal surgery. A randomized trial on short-term

outcome. Ann Surg 2002;236:759–767.

5. Patankar SK, Larach SW, Ferrara A, et al. Prospective

comparison of laparoscopic vs. open resections for colo-

rectal adenocarcinoma over a ten-year period. Dis Colon

Rectum 2003;46:601–611.

6. Inoue Y, Kimura T, Noro H, et al. Is laparoscopic colorectal

surgery less invasive than classical open surgery? Quanti-

tation of physical activity using an accelerometer to assess

postoperative convalescence. Surg Endosc 2003;17:1269–

1273.

7. Whelan RL, Franklin M, Holubar SD, et al. Postoperative

cell mediated immune response is better preserved after

laparoscopic vs open colorectal resection in humans. Surg

Endosc 2003;17:972–978.

8. Lezoche E, Feliciotti F, Paganini AM, et al. Laparoscopic

colonic resections versus open surgery: a prospective non-

randomized study on 310 unselected cases. Hepatogast-

roenterology 2000;47:697–708.

9. Tang CL, Eu KW, Tai BC, et al. Randomized clinical trial of

the effect of open versus laparoscopically assisted colec-

tomy on systemic immunity in patients with colorectal can-

cer. Br J Surg 2001;88:801–807.

10. Wu FP, Sietses C, von Blomberg BM, et al. Systemic and

peritoneal inflammatory response after laparoscopic or

conventional colon resection in cancer patients: a pro-

spective, randomized trial. Dis Colon Rectum 2003;46:147–

155.

11. Monson J. Technique of laparoscopic left hemicolectomy.

Int J Surg Invest 1999;1:249–250.

12. Moertel CG, Fleming TR, Macdonald JS, et al. Levamisole

and fluorouracil for adjuvant therapy of resected colon

carcinoma. N Engl J Med 1990;322:352–358.

13. Pescatori M, Anastasio G, Bottini C, et al. New grading and

scoring for anal incontinence. Evaluation of 335 patients.

Dis Colon Rectum 1992;35:482–487.

14. Munson KD, Hensien MA, Jacob LN, et al. Diverticulitis: a

comprehensive follow-up. Dis Colon Rectum 1996;39:318–

322.

15. Thaler K, Baig MK, Berho M, et al. Determinants of recur-

rence after sigmoid resection for uncomplicated diverticuli-

tis. Dis Colon Rectum 2003;46:385–388.

16. Leung KL. Laparoscopic resection of rectosigmoid carci-

noma: prospective randomised trial. Lancet

2004;363:1187–1192.

17. Franklin ME Jr, Rosenthal D, Abrego-Medina D, et al.

Prospective comparison of open vs. laparoscopic colon

surgery for carcinoma. Five-year results. Dis Colon Rectum

1996;39:S35–S46.

18. Messenger JP, Furness JB, Trudrung P. Locations of

postganglionic nerve cells whose axons enter nerves orig-

inating from prevertebral ganglia. Arch Histol Cytol

1994;57:405–413.

19. Maas CP, Moriya Y, Steup WH, et al. Radical and nerve-

preserving surgery for rectal cancer in the Netherlands: a

prospectic study on morbidity and functional outcome. Br J

Surg 1998;85:92–97.

20. Gonella J, Blanquet F, Grimaud JC, et al. Extrinsic nervous

control of the colon and the internal anal sphincter. Gas-

troenterol Clin Biol 1986;10:158–176.

21. Carltedt A, Nordgren S, Fasth S, et al. Sympathetic nervous

influence on the internal anal sphincter and rectum in man.

Int J Colorectal Dis 1988;3:90–95.

22. Irie M, Kajiyama Y, Enjoji A, et al. Changes in colonic

motility in dogs after a resection of the inferior mesenteric

ganglion and plexus. Surg Today 1998;28:626–632.

452 Sarli et al.: Laparoscopic Left Colectomy


