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Abstract

This study was aimed to analyze the outcomes of laparoscopic
colectomy for diverticular disease performed over a 17 year period at
a single institution. Between April 1990 and May 2007.
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MATERIALS AND METHODS

Population

Between April 1990 and May 2007, a total of 210 elective
laparoscopic colonic resections for diverticular disease were
performed at the D4 Unit of General and Digestive Surgery at
the Edouard Herriot Hospital – Lyon, France. This study inclu-
ded the 205 left colectomy procedures comprising 185 sigmoi-
dectomies (90, 24%) and 20 left hemicolectomies (9,76%). The
three right colectomies and two total colectomies were excluded.

Patients were first referred for surgical consultation either
from the gastroenterology department consultants, the
community physicians or the emergency department. Pertinent
information was then collected in a comprehensive sheet
throughout preoperative consultations, subsequent hospi-
talizations and postoperative follow-up. Data were later entered
into a computer database and updated every time new
information was obtained. Those included the patient’s
antecedents, mode of presentation, surgical indications, pre-
operative work-up, details of the operative procedure, com-
plications, hospital stay, mortality and follow-up results.

Usual surgical indications were: (1) after a documented
diagnosis of complicated diverticulitis either acute or chronic
(abscess, perforation, fistula, stenosis); (2) after the second
non-complicated acute attack of diverticulitis; (3) after the first
non-complicated acute attack of diverticulitis in special situa-
tions such as the patient aged < 50 years and immunosuppressed
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patient; (4) diverticular disease complicated with bleeding;
(5) diverticular disease with associated lesions of surgical
treatment such as the colonic neoplasms. Although uniformly
followed in our surgical unit, those indications varied along the
years and could be anticipated or postponed according to the
medical consultants’ referrals. After an episode of complicated
diverticulitis, whether or not an invasive procedure was needed,
an interval of at least one month was respected before the
elective operation was scheduled (Table 1).

Surgical Technique

A total laparoscopic operative technique was used in which a
stapled intra-abdominal anastomosis is made. The resected
specimen is removed through a small prolongation of a 12 mm
left lower quadrant (LLQ) trocar incision, occasion that is profited
to place a circular stapler anvil into the descending colon stump
at the same time. The stapler is then passed through the anus to
complete the anastomosis after closing the small incision and
re-establishing the pneumoperitonium. Some variations were
tried at the beginning of the experience with the removal incision
being used either to insert a hand-port (15 cases) or to manually
perform the anastomosis in a laparoscopic-assisted technique
(7 cases). The procedure is performed with the surgeon placed
on the right side of the patient and with the aid of four trocars.
In 158 (77,07%) cases, it was judged necessary to release the
splenic flexure of the colon. In those occasions, the procedure
was started with the surgeon placed between the legs of the
patient and an additional 5 mm trocar could be placed. An
aspirative drain was placed most of the time (96,1% of cases)
and a protection colostomy was rarely necessary (03 cases).

The steps sequence of the operation are as follows:
(1) release of the splenic flexure of the colon (when necessary
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for descending the proximal colonic stump after an adequate
resection); (2) systematic identification of the left ureter with
placement of a provisory landmark; (3) medial mesocolic
dissection for ligature of the left colonic vessels as appropriate;
(4) distal dissection and division of the rectum sufficiently below
the rectosigmoid junction; (5) liberation of the descending colon
by a lateral approach; (6) exteriorization and transection of the
left colon through a small LLQ incision and insertion of the
stapler anvil; (7) closure of the small incision and completion of
the anastomosis intra-abdominally after restablishing the
pneumoperitonium.

Statistical Analysis

A statistical logistic univariate and multivariate model was built
trying to identify possible risk factors for adverse outcomes in
the population studied. Multiple different variables were tested
for its effects over the rates of conversion, complications, re-
operation and postoperative functional disorder. The Fisher’s
exact test was used for qualitative variables analysis, Student
t-test for quantitative variables analysis and Mann and Whitney
test for non parametric variables analysis. To build logistic
multivariate analysis, only variables which were statistically
significant in univariate model (p < 0.1) were kept. Results for
logistic multivariate model are presented as odds-ratio. All
statistical analysis were done using Stata 10.0 software (Stata
Corp LP, College Station, TX).

RESULTS

Preoperative

Patients were 107 (52.2%) women and 98 (47.8%) men with a
median age of 60 (30-90) years. There were 46 (22.4%) subjects
aged < 50 years.  The mean BMI was 25.3 (+ 3.5) kg/m2 with

obese patients (BMI > 30) representing 11.7% of the population
studied.

Antecedents of past abdominal surgery were noted in the
majority (60%) of the patients. The most frequent previous scars
founded were those of appendectomy (n = 28), diverse
laparotomies (n = 31), both appendectomy and laparotomy
 (n = 30) and Pfannestiel (n =13). Comorbidities included diabetes
in 12 (5.8%) and steroid therapy in 6 (2.9%) of  subjects with
79% being ASA classification 1 or 2, 13.1% of ASA 3 and only
0.5% of ASA 4.

The median time from the onset of symptoms was 15 (1-240)
months, with a median of 2 (0-12) previous acute attacks and a
median of 1 (0-4) previous hospitalizations for acute attacks.
The most frequent surgical indication was for non-complicated
acute diverticulitis (80%), acute or chronic complicated diverti-
culitis (18.05%) and bleeding diverticular disease (1.9.5%)
(Table 1). The complicated diverticulitis consisted of stenosis
(n = 17), abscess (n = 10), fistula (n = 6) and peritonitis/perforation
(n = 4).

Preoperative studies used were contrast enema (95.6%),
colonoscopy (84.8%), ultrasonography (77%) and CT scan
(72.7%).

Causes of conversion, risk factors and complications of the
surgery is presented in Table 2 to 9.

Operative

Associated lesions were presented 40 (19.51%) of patients.
Those consisted of gallbladder stones (n = 15); benign colonic
neoplasms (n = 12); hernias of the abdominal wall  (n = 5);
adnexal masses (n = 4); colon cancer (n= 1); Meckel’s
diverticulum (n = 1); renal cyst (n = 1) and a cyst of the biliary
tract (n = 1). Intraoperative adhesions were noted in 36  (17.56%)
cases.

There were 10 intraoperative complications (Table 10).

TABLE 1:  Indications for surgery

Nr. patients %

Non-complicated acute 164 8 0
diverticulitis*

Complicated diverticulitis
(acute or chronic) 37 18.05

Abscess (10)
Peritonitis/Perforation (4)
Fistula (6)
Stenosis (17)

Bleeding diverticular disease* 4 1.95

                Total 205 100
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TABLE 2:  Causes of conversion (n= 12, 5.85%)

Causes Nr. of patients

Failure of dissection due to inflammatory adhesions 9
Colonic injury* 1
Tear of rectal stump below anastomosis 1
Repair of injury in the right external iliac artery* 1

*During dissection of the inflammatory process

TABLE 3:  Postoperative complications

Type Nr Management

Anastomotic stenosis 9 Endoscopic dilatation (05 cases) Open reoperation (04 cases)
Paralytic Ileus 6 Conservative
Incisional hernia 5 Open repair
Pelvic collection 4 Conservative (01 case) Radiological drainage (02 cases)

Laparoscopic re-operation (01 case)
Fistula 3 Open re-operation – Hartmann procedure
Obstruction due to adhesions/bands 3 Conservative (01 case) Open reoperation (02 cases)
Fecal incontinence 2 Conservative
Missed small bowel injury 1 Laparoscopic reoperation
Missed large bowel injury 1 Open reoperation – Hartmann procedure
Abdominal wall hematoma 1 Conservative
 Abdominal pain with obstipation 1 Laparoscopic reoperation
Urinary tract infection 1 Medical
Pulmonary embolism 1 Medical
Septicemia 1 Medical
Rectorragie 1 Conservative
Pancreatitis 1 Medical
Sexual dysfunction 1 Conservative

Total 42

TABLE 4: Risk factors studied in univariate analysis for postoperative complications

Postoperative complications

Yes (n = 40) No (n =165) p-value**

Age (yrs) 62.2  ± 11.6 58.6 ± 11.7 0.084
BMI (kg/m²) 25.2 ± 3.9 25.3 ±   3.41 0.828
Steroid therapy 0 6 (3.9%) 0.349
Past abdominal surgery 26 (65%) 97 (59.5%) 0.524
Time from onset of symptoms (yrs) 31.3 ±  36.5 37.9 ± 45.6 0.792*
Complicated diverticulitis 6 (15%) 31 (18.8%) 0.654
Previous acute attacks (< 2) 26 (65%) 96 (63.2%) 0.829
Past urgent treatment 2 (5.3%) 8 (5.1%) 1.000
Associated lesions 6 (15%) 34 (21.4%) 0.508
Adhesions 5 (12.5%) 31 (19.5%) 0.365
Intraoperative complication 3 (7.5%) 7 (4.2%) 0.414
Conversion 4 (10%) 8 (5%) 0.261
Associated procedure 10 (25%) 56 (35%) 0.229
Total length of the procedure (min) 226.4 ± 63.3 204.6 ± 55.0 0.031
Length of the colectomy (min) 209.3 ± 59.8 191.4 ± 48.2 0.049

* Mann and Whitney test
** Student t-test or Fisher exact test
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TABLE 5: Risk factors studied in multivariate analysis of postoperative complications

Odds ratio SE p-value

Age (yrs) 1.029 0.0165 0.07
Length of the colectomy (min) 1.006 0.0033 0.064

TABLE 6:  Risk factors studied in univariate analysis for conversion

Conversion

Yes (n=12) No (n =189) p-value**

Age (yrs) 6 8 ± 10.9 58.6 ± 11.5 0.006
BMI (kg/m²) 24.7 ± 3.3 25.4 ± 3.5 0.56
Steroid therapy 1 (9.1%) 5 (2.7%) 0.297
Past abdominal surgery 1 0 (83.3%) 112 (59.6%) 0.132
Time from onset of symptoms (yrs) 34.7 ± 32.3 36.7 ± 44.7 0.57*
Complicated diverticulitis 4 (33.3%) 3 3 (17.5%) 0.24
Previous acute attacks (< 2) 8 (66.7%) 114 (60.3%) 0.8
Past urgent treatment 2 (18.2%) 8 (4.4%) 0.103
Associated lesions 1 (9.1%) 3 9 (20.7%) 0.697
Adhesions 2 (18.2%) 3 4 (18.1%) 1
Intraoperative complication 3 (25%) 7 (3.7%) 0.016
Associated procedure 3 (27.3%) 6 3 (33.3%) 1

* Mann and Whitney test
** Student t-test or Fisher exact test

TABLE 7:  Risk factors studied in multivariate analysis of conversion

Odds ratio SE p-value

Age (yrs) 1.091 0.0378 0.012
Intraoperative complication 18.65 17.34 0.002
Past urgent treatment 4.46 4.27 0.119

TABLE 8:  Risk factors studied in univariate analysis of postoperative functionnal disorder

Post-operative functional disorder

Yes (n =18) No (n =183) p-value**

Age (yrs) 59.4 ± 11.7 59.1 ± 11.7 0.926
BMI (kg/m²) 25.4 ± 3.5 25.3 ± 3.5 0.923
Steroid therapy 0 6 (3.4%) 1
Past abdominal surgery 1 4 (77.8%) 108 (59.4%) 0.204
Time from onset of symptoms (yrs) 31.5 ± 37.9 37.1 ± 44.6 0.7219*
Complicated diverticulitis 1 (5.6%) 3 6 (19.7%) 0.205
Previous acute attacks (< 2) 1 2 (66.7%) 110 (60.1%) 0.801
Past urgent treatment 1 (5.6%) 9 (5.1%) 1
Associated lesions 8 (44.4%) 3 2 (17.7%) 0.012
Adhesions 2 (11.1%) 3 4 (18.8%) 0.537
Intraoperative complication 1 (5.6%) 9 (4.9%) 1
Conversion 1 (5.6%) 1 0 (5.5%) 1
Associated procedure 9 (50%) 57 (31.3%) 0.120
Total length of the procedure (min) 213.9 ± 49.3 208.9 ± 58.3 0.727
Length of the colectomy (min) 185.2 ± 38.6 196.1± 52.2 0.390
Length of the associated procedures (min) 28.7 ± 35.4 12.9 ± 29.2 0.0213*

* Mann and Whitney test
** Student t-test or Fisher exact test
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TABLE 9: Risk factors studied in multivariate analysis of postoperative functional disorder

Odds ratio SE p-value

Associated lesions 3.19 1.7 0.029
Length of the associated procedures (min) 1.0088 .0064851 0.173
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