
ORIGINAL ARTICLES

The Impact of Obesity on Technical Feasibility and
Postoperative Outcomes of Laparoscopic Left Colectomy

Joel Leroy, MD, Pascal Ananian, MD, Francesco Rubino, MD, Bertrand Claudon, MD,
Didier Mutter, MD, PhD, and Jacques Marescaux, MD, FRCS

Objective: To compare technical aspects and postoperative outcomes
of laparoscopic left colectomy in obese and nonobese patients.
Summary Background Data: Obesity has been generally associ-
ated with increased surgical risk. The data regarding outcomes after
laparoscopic colectomy in obese and nonobese patients are limited
and quite controversial; however, most reports have suggested that
obesity is associated with a greater technical difficulty as well as an
increased risk for conversions and postoperative complications.
Methods: All patients undergoing laparoscopic left colectomy for
any pathologic condition between January 2001 and January 2003
were analyzed. Patients with a body mass index (BMI) above 30
kg/m2 were defined as obese and patients with BMI below 30 kg/m2

were defined as nonobese. Data collected included age, gender,
BMI, American Society of Anesthesiologists score, diagnosis, tech-
nical parameters of the procedure, operative time, conversion, pa-
thology, length of hospital stay, and complications over a 30-day
postoperative course.
Results: A total of 123 patients underwent elective laparoscopic left
colectomy during the 2-year period. Twelve patients were excluded
from analysis because missing data did not allow calculation of their
BMI. Of the 111 patients analyzed, 23 (20.7%) were obese and 88
patients (79.3%) were nonobese. Patients’ preoperative clinical
characteristics were similar in obese and nonobese patients except
for BMI (P � 0.001). There were no significant differences between
the 2 groups with respect to intraoperative parameters, duration of
the operation, resection margin, and number of harvested nodes as
well as overall postoperative complication rates. There were no
conversions in the obese patients, whereas 5 procedures in the
nonobese group required conversion to open surgery (P � not
significant). Obese patients had shorter hospital stays than nonobese
subjects (7 � 2.5 days vs. 9.5 � 7 days; P � 0.018).
Conclusion: In contrast with previously reported series of laparo-
scopic colectomy, our findings show that obesity does not have an
adverse impact on the technical difficulty and postoperative out-
comes of laparoscopic left colectomy. Our study supports the safety

of using laparoscopic surgery for colorectal diseases in obese
patients.

(Ann Surg 2005;241: 69–76)

Obesity, whose incidence is growing at epidemic rates in
Western countries, has been considered a risk factor for

complications in general surgery;1,2 however recent reports
seem to challenge this long-held opinion.3

With the advent of minimally invasive techniques, we
have seen operative risks fall for all patients, including those
with class III obesity (body mass index �BMI� �40 kg/m2).4

However, the impact of obesity on the outcomes of laparo-
scopic colectomy is still a controversial matter. Indeed,
whether some suggested that laparoscopic colectomy for
sigmoid diverticulitis can be performed safely in overweight
and obese patients,5 most surgeons have consistently reported
higher rates of conversion to open surgery, and a greater risk
for leak and overall complications in the obese population
compared with lean subjects.6–8 The laparoscopic approach
for colonic surgery in obese patients is also generally deemed
as more technically demanding than in the nonobese, and
some have even regarded obesity as a relative contraindica-
tion for laparoscopic colorectal resections.7,9,10

Left colon resections are the most frequent procedures
performed in laparoscopic colorectal surgery.9,11 We have
specifically analyzed the most recent experience with laparo-
scopic left colectomy at our institution with the aim to
investigate the specific impact of obesity on the technical
aspects and postoperative outcomes of this procedure. By
limiting the investigation only to left colonic resections, we
meant to avoid a possible influence by a different degree of
technical standardization across less frequently performed
types of resections.

MATERIALS AND METHODS

Patients
A database including all patients undergoing laparo-

scopic colorectal surgery between January 2001 and January
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2003 was used for our retrospective analysis. Inclusion cri-
teria took in all laparoscopic segmental left colectomies for
any pathologic condition, including cancer. Criteria for ex-
clusion from analysis were: emergency operations, right co-
lectomy, medium and low rectal surgery, reoperations, endo-
metriosis, and rectopexy.

Obesity was defined by a BMI value equal or higher
than 30 kg/m2.

Data Collection
Preoperative clinical characteristics (age, gender, BMI,

American Society of Anesthesiologists �ASA� score, previ-
ous abdominal surgery, diagnosis), intraoperative data (tech-
nique for creation of pneumoperitoneum, port number, site of
vessel division, splenic flexure mobilization, conversion, op-
erative time, technical difficulties), pathology (final diagno-
sis, length of resected colon segment after fixation, and, in
case of colorectal carcinoma, pTNM status, margins, and
node number), and 30-day postoperative course (hospitaliza-
tion time, time for first flatus, complications, need for inten-
sive-care unit, reintervention, mortality) were assessed. Com-
plications were defined as any event that required specific
medical or surgical treatment. Ileus was defined as prolonga-
tion of the time between surgery and first flatus for more than
3 days.

Surgical Procedure
In our institution, laparoscopic left colonic resections

have become highly standardized12 procedures and are per-
formed by a senior surgeon (with a personal experience of
more than 1000 laparoscopic colorectal resections) or by
junior surgeons under tutorial assistance by the senior sur-
geon. Before surgery, all patients undergo a standard bowel
preparation (orthograde bowel lavage) 48 hours before the
operation and receive perioperative single-shot antibiotics.

The pneumoperitoneum is most commonly induced by
performing an open supraumbilical incision or, less com-
monly, blindly, using the Veress needle. The pneumoperito-
neum is always maintained at an insufflation pressure of 12
mm Hg. For a left colectomy, 5 to 6 ports are used. A key step
of the procedure is the exposure of the left mesocolon by
appropriate retraction of the small bowel loops in the right
upper quadrants of the abdomen. This maneuver is facilitated
by placing the patient in a right lateral tilt and a slight (15°)
Trendelenburg position. A medial-to-lateral approach to the
inferior mesenteric vessels and left (meso)colon is systemat-
ically performed. Vessels division can be proximal (on the
origin of the inferior mesenteric artery or after the origin of
the left colic artery) or distal (preserving the superior rectal
vessels) as appropriate for the disease. The rectum is
transected intracorporeally by 1, or more commonly 2, appli-
cations of a linear cutting stapler. The proximal colon tran-
section is obtained by using a linear cutting stapler and is

performed either intracorporeally, like in the case of colon
cancer, or extracorporeally after pulling the colon through a
suprapubic incision, like in the case of diverticular disease.
The splenic flexure is mobilized when required (complete
release of parietal, gastroepiploic and pancreatic splenic flex-
ure attachments). The specimen is extracted through a mini-
Pfannenstiel incision (3–4 cm), which is obtained by enlarg-
ing the original 5-mm suprapubic port-site incision. To avoid
contamination, a wound protector is used in all cases. In case
of cancer, to prevent tumoral cell’s spillage, the specimen is
put in an impermeable bag before extraction, thus providing
double protection (endobag and wound protector device).

The preparation of the proximal segment for stapled
colorectal anastomosis is performed extracorporeally. Finally,
after reestablishing the pneumoperitoneum, laparoscopic end-to-
end stapled colorectal anastomosis is performed with a Knight-
Griffen technique using a 34-mm circular stapler introduced
through the anus by the assistant. No drainage is generally
placed at the end of intervention. The nasogastric tube and
urinary catheter are removed within 24 hours after surgery.

Statistical Analysis
Data are expressed as mean � standard deviation (SD).

The SPSS 9.0 statistical software package (SPSS Inc., Chi-
cago, IL) was used for the descriptive statistics and univariate
analysis. To evaluate the impact of obesity on operative
results and postoperative course, chi-squared, Fisher tests and
Student t test were performed when appropriate. Because the
etiology of colonic disease is a potential confounding factor
influencing significantly both the operative procedure and
postoperative course, comparisons were performed either
among the whole population or after sample stratification
according to the indication for resection. A P value �0.05
was considered significant.

RESULTS
During the 2 years of the study, 123 patients underwent

laparoscopic left colon resections. Sixty-six patients were
operated for symptomatic diverticular disease (53.5%) and 57
for colorectal carcinoma (46.5%). The laparoscopic approach
was converted to an open procedure in 5 cases (4.1%).
Converted patients were included in the analysis. Ten patients
presented postoperative complications (9%). No death was
observed. BMI data was available for 111 patients. Among
them, there were 23 patients (20.7%) with a BMI �30 kg/m2

and 88 patients (79.3%) with a BMI �30 kg/m2. Table 1
shows the repartition of obesity according to the indication
for left colon resections.

Clinical Characteristics
Patients’ preoperative clinical characteristics were sim-

ilar in obese and nonobese patients except for BMI (P �
0.001; Table 2). After stratification, obesity appeared to be
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related to the patient’s gender in both subgroups. In the
subgroup of patients operated for diverticular disease, obesity
was more frequent in men than in women (72% vs. 28%; P �
0.027). Conversely, in the subgroup of patients operated for
colorectal cancer (CRC), obesity was more frequent in
women than in men (78% vs. 22%; P � 0.009). Mean patient
age, ASA score, and previous laparotomy were not related to
obesity, even after stratification (Table 2). In the subgroup of
patients operated for CRC, final diagnosis also disclosed
similar repartition of pTNM between obese and nonobese
patients (Table 3).

Surgical Procedure
No significant difference among operative data were

observed between obese and nonobese patients (Table 4).
Supra umbilical minilaparotomy was used to create the pneu-
moperitoneum in most patients, either obese and nonobese.
The superior rectal vessels were preserved in the majority of
patients treated for diverticular disease, whereas proximal
inferior mesenteric artery division was realized in all patients
treated for CRC. Data analysis showed that the level of
vessel’s division was not related to obesity. Splenic flexure
mobilization was also performed in the majority of cases and
in a similar proportion of obese and nonobese patients.

Five patients (4.5%), all of them in the nonobese group,
were converted to open surgery: 4 of them had advanced
CRC (pT3 or pT4) and 1 had diverticular disease. The reason
for conversion was postsurgical adhesions in 4 cases and
ureterolysis in 1 case. Finally, the mean operative time
(considering all indications) was shorter in the group of obese
patients, for all kind of indications, although this difference
did not reach statistical significance.

Pathologic Results (Table 5)
After fixation, the length of the resected colon was

similar in obese and nonobese patients for all the indications.
For patients with cancer, the resection margin and number of
harvested nodes were also similar in obese and nonobese
patients.

Postoperative Course
The length of hospitalization was shorter in obese

patients compared with the nonobese (7 � 2.5 vs. 9.5 � 7,
P � 0.018) (Tables 6 and 7) . All other postoperative

parameters did not significantly differ between obese and
nonobese patients for all types of surgical indications. Note-
worthy, the patients in the obese group did not need blood
transfusions and did not develop leaks (leak rate in the
nonobese group was 3.5%; P � not significant).

DISCUSSION
The aim of this study was to evaluate the impact of

obesity on laparoscopic left colon resections and on the early
postoperative outcomes of the procedure. The decision to
restrict data analysis to the last 2 years of experience was
based on the attempt to avoid significant technical changes in
the operative procedure through the study period. The current
technique of laparoscopic colectomy is well standardized at
our institution and is followed by all surgeons. In our study,
the conversion rate to open surgery and the incidence of
perioperative complications observed in the whole population
were similar to those reported by others11,13; however, interest-
ingly, we had no conversions, no blood transfusions, and no
anastomotic leaks in the obese group in this investigation. The
comparative analysis of data showed that both the intraoperative
difficulty and the postoperative course were similar between
obese and nonobese patients whatever the indication for left
colon resection. These findings are in quite striking contrast with
previous reports of increased conversion rates and the compli-
cation risk of laparoscopic colectomy in obese patients. Al-
though the number of obese patients we reviewed did not allow
further stratification and we did not perform multivariate anal-
ysis for major end points of the procedure, our findings suggest
that the laparoscopic approach for left colon resections is as
feasible and at least as safe as in nonobese patients. The reasons
for these particularly favorable outcomes of left colectomy in
obese patients may perhaps depend on the use of a highly
standardized surgical technique and perhaps on some particular
aspects of it, which we analyze here.

Technical Considerations of Laparoscopic Left
Colon Resections in Obese Patients
The Pneumoperitoneum

We usually performed an “open” pneumoperitoneum
for the insertion of the first trocar, which is usually placed at
the midline, just above the umbilicus. However, in case of
previous abdominal surgery, we usually inflate the abdominal
cavity using the Veress needle in the left subcostal area to
insert the first trocar as far lateral as possible to avoid
intraabdominal midline adhesions. The incidence of previous
abdominal surgery was similar in both obese and nonobese
patients in our study, thus the technique of pneumoperito-
neum induction did not differ between groups.

The Number of Trocars
There is some evidence that obese patients would

benefit from minimal wound traumatism more than nonobese

TABLE 1. Repartition of Obesity Among Indications for Left
Colonic Resection

Etiology Obese Nonobese Total

Diverticular disease 14 (23.5%) 46 (76.5%) 60
Colorectal carcinoma 9 (17.5%) 42 (82.5%) 51
Total 23 (21%) 88 (79%) 111
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patients4,13; however, the number of trocars, unlike their size
and the length of the wound incision, have very little impact,
if any, on postoperative outcomes.14 The ideal location and
number of ports to perform laparoscopic left colon resections
remain a matter of controversy between surgeons, varying
from the 3-trocar technique advocated by Dr. Huscher, from
Rome, Italy,15 to the 4- or 5-trocar technique that is most
commonly used by others. In our study, the number of trocars
was the only significant intraoperative parameter associated
with obesity. Indeed, all the obese patients were systemati-
cally operated using with 6 ports. Conceivably, having 6
trocars and a greater availability of instruments in the abdom-
inal cavity may help when exposure is difficult to maintain
because of deepness, fatty mesentery, or an enlarged small
bowel, as well as during mobilization of the splenic flexure.

Exposure
Intraabdominal adhesions and obesity are classic risk

factors for conversion because they impair exposure, which is
critical for laparoscopic surgery.2,7,16 Key factors for achiev-
ing proper exposure of the operative field are good bowel
preparation and the optimal patient’s position during the
different steps of the procedures. To obtain optimal bowel
preparation, in our practice, we ask the patient to adhere to a
strict fiber-free diet 8 days before surgery and polyethylene
glycol is prescribed 2 days before the operation to complete
preparation. We found this method very efficient because it
guarantees an empty digestive tract and flat small bowel,
which facilitate layering of intestinal loops. Our technique of
exposure imposes the patient in a slight Trendelenburg and
right lateral tilt. Furthermore, small bowel loops are ap-
proached first and gently accommodated mostly in the upper
right abdominal area. A trocar placed at the right hypochon-

TABLE 2. Clinical Characteristics Among the Whole Population and After Stratification According to the Colonic Disease

Whole Population Diverticular Disease Colorectal Carcinoma

No. Nonobese Obese No. Nonobese Obese No. Nonobese Obese

Age (years) 111 63 � 12 59 � 10 60 62.4 � 12 57.5 � 9 51 63.3 � 12 62.5 � 12
Sex 111 59* 51†

Male 47 (54%) 13 (52%) 17 (38%) 10 (72) 30 (71.5%) 2 (22%)
Female 40 (46%) 11 (48%) 28 (62%) 4 (28) 12 (28.5%) 7 (78%)

American Society of Anesthesiologists score 110 59 51
I 28 (32%) 4 (18%) 13 (28.5%) 3 (23) 15 (35.5%) 1 (11%)
�II 60 (68%) 18 (82%) 33 (71.5%) 10 (77) 27 (64.5%) 8 (89%)

Previous laparotomy 111 60 51
No 23 (26%) 6 (26%) 7 (15%) 4 (28.5) 16 (38%) 2 (22%)
Yes 65 (74%) 17 (74%) 39 (85%) 10 (71.5) 26 (62%) 7 (78%)

Body mass index (kg/m2) 111‡ 24.5 � 3 34 � 5 60‡ 24.8 � 3 33.9 � 5.5 51‡ 24.8 � 3 33.9 � 4.5

*P � 0.05.
†P � 0.01.
‡P � 0.001.

TABLE 3. A: Repartition of pTNM in the Subgroup of
Patients Operated for Colorectal Carcinoma

No.

Nonobese Obese

no. Percent no. Percent

pT 50
�pT2 11 (26%) 2 (25%)
�pT2 31 (74%) 6 (75%)

Node metastasis 44
No 23 (62%) 4 (57%)
Yes 14 (38%) 3 (43%)

Visceral metastasis 43
No 33 (92%) 5 (71,5%)
Yes 3 (8%) 2 (28.5%)

TABLE 3. B: Clinical Patterns in the Subgroup of Patients
Operated for Diverticulosis

No.

Nonobese Obese

no. Percent no. Percent

Acute attack 49
�3 20 (54%) 10 (83%)
�3 17 (46%) 2 (17%)

Previous surgery 44
No 26 (84%) 11 (100%)
Yes 5 (16%) 0 (0%)

Delay 28 3 � 2.5 4.5 � 2.5
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drium is used to pass a grasper, which is then closed around
a peritoneal fold in the right iliac fossa so that its shaft can be
used to provide autostatic retraction of the small bowel loops,
keeping them away from the midline and from the pelvic
space. This kind of exposure’s technique is an important
feature of the procedure used at our institution because it
allows wide access to the aortic axis, which is key for the
performance of an easy medial-to-lateral approach to the
mesocolon.

Dissection
We routinely perform medial-to-lateral laparoscopic

dissection for all indications. In a recent randomized clinical
trial comparing the medial-to-lateral laparoscopic dissection
with the more classic lateral-to-medial approach for resection

of rectosigmoid cancer, Liang et al17 showed that the medial
approach reduces the operative time and the postoperative
proinflammatory response. Besides the oncologic advantages
of an early vessel division and a “no-touch” dissection, we
feel that the longer the lateral abdominal wall attachments of
the colon are preserved, the better the exposure and the easier
the dissection. In both obese and nonobese patients in our
study, the superior rectal vessels could be preserved in most
patients treated for diverticulosis. With this approach, we also
feel that proximal division of the inferior mesenteric artery
can be performed more easily and safely in patients operated
on for cancer.

In our study, obesity did not have any impact on the
overall technical difficulty of the procedure as suggested by
the fact that, unlike commonly reported by others, the oper-

TABLE 4. Operative Data Among the Whole Population and After Stratification for Colonic Disease

No.

Whole Population

No.

Diverticular Disease

No.

Colorectal Carcinoma

Nonobese Obese Nonobese Obese Nonobese Obese

Pneumoperitoneum 87‡ 55 49
Open 54 (83%) 19 (86%) 28 (82.5%) 19 (85.5%) 26 (84%) 7 (87.5%)
Verez 11 (17%) 3 (14%) 6 (17.5%) 2 (14.5%) 5 (16%) 1 (12.5%)

Port number 97‡ 5.6 � 0.8 6 � 0 59† 5.5 � 0.8 6 � 0 38* 5.7 � 0.6 6 � 0
IMA division — 56 45

RSA preservation — — 29 (66%) 7 (58.5%) 5 (13.5%) 1 (12.5%)
Proximal division — — 15 (34%) 5 (41.5%) 32 (86.5%) 7 (87.5%)

Splenic flexure mobilization* 110 60 50
No 27 (31%) 10 (43.5%) 15 (32.5%) 5 (35.5%) 12 (29.5%) 5 (55.5%)
Yes 60 (69%) 13 (56.5%) 31 (67.5%) 9 (64.5%) 29 (70.5%) 4 (44.5%)

Conversion 110 60 50
No 82 (94%) 23 (100%) 45 (98%) 14 (100%) 37 (90%) 9 (100%)
Yes 5 (6%) 0 (0%) 1 (2%) 0 (0%) 4 (10%) 0 (0%)

Difficulties 106 56 50
No 61 (72.5%) 17 (77.5%) 28 (65%) 11 (85%) 33 (80.5%) 6 (67%)
Yes 23 (27.5%) 5 (22.5%) 15 (35%) 2 (15%) 8 (19.5%) 3 (33%)

Operative time (min) 107 184 � 62 160 � 59 58 183 � 61 150 � 50 49 185 � 64 177 � 74

*P � 0.05.
†P � 0.01.
‡P � 0.001.
IMA, inferior mesenteric artery; RSA, right subclavian artery.

TABLE 5. Pathologic Findings

No.

Whole Population

No.

Diverticular Disease

No.

Colorectal Carcinoma

Nonobese Obese Nonobese Obese Nonobese Obese

Length of specimen (cm) 107 27 � 12.5 29.5 � 8.5 59 27 � 11 29.5 � 9 48 27.5 � 13.5 29.5 � 8.5
Margin (cm) — — — — — 37 7.2 � 3.8 5.1 � 8.5
No. of Nodes — — — — — 36 9.1 � 5.5 7.2 � 6.4
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ative time was not increased in obese patients with respect to
the nonobese, and that the mobilization of the splenic flexure
could be performed in a similar rate in both groups.

Oncologic Adequacy
Our results are in agreement with the findings of pro-

spective and comparative studies demonstrating that the lapa-
roscopic approach is as efficient as open surgery in achieving
curative criteria for colorectal cancer.9,14,18 In our series, we
found that resection margins and number of harvested lymph
nodes are quite satisfying in terms of oncologic adequacy and
that, interestingly, these parameters were not affected by
obesity.

The Impact of Obesity on Surgical Outcomes
The real impact of obesity on the outcomes of general

surgical procedures is a controversial matter. In a recent
report published in the Lancet, Dindo and colleagues3 have
evaluated the impact of obesity in a vast cohort study of more
than 6300 patients undergoing different types of elective
general surgery. Their findings contradict the long-held opin-
ion that obesity is associated with increased surgical risk
because they found no difference in postoperative outcomes
between their subgroup of obese patients and the lean group.
In their study, however, a significantly higher proportion of
the obese patients had undergone minimally invasive surgery
(47% obese vs. 34% normal; P �0.0001), suggesting that

TABLE 6. B: Postoperative Complications

Obese Nonobese Total

Deep vein thrombosis 1 (5%) 0 (0%) 1
Bleeding 1 (5%) 2 (2.5%) 3
Fistula 0 (0%) 3 (3.5%) 3
Urinary 0 (0%) 1 (1%) 1
Ileus 0 (0%) 2 (2.5%) 2
Total 2 (8.7%) 8 (9.1%) 10 (9%)

TABLE 7. Reasons, Interval, and Type of Treatment in the 6
Reoperated Patients

Patients Cause
Interval
(days) Laparoscopy Treatment

1 Hemorrhage 6 No Hemostasis

2 Hemorrhage 1 No Hemostasis/ileostomy

3 Fistula 12 Yes Ileostomy

4 Fistula vm No Colostomy

5 Ileus 29 No Resection

6 Fistula 15 No Ileostomy

TABLE 6. A: Postoperative Course

No.

Whole Population

No.

Diverticular Disease

No.

Colorectal Carcinoma

Nonobese Obese Nonobese Obese Nonobese Obese

Hospitalization (days) 111* 9.5 � 7 7 � 2.5† 59 7.8 � 4.2 6.4 � 2.6 51 10.9 � 8.7 8.2 � 2
Complication 110 59 51

No 80 (91%) 20 (91%) 44 (95.5%) 12 (92.5%) 36 (85.5%) 8 (89%)
Yes 8 (9%) 2 (9%) 2 (4.5%) 1 (7.5%) 6 (14.5%) 1 (11%)

Intensive-care unit 109 59 50
No 84 (97%) 20 (91%) 45 (98%) 12 (92.5%) 39 (95%) 8 (89%)
Yes 3 (3%) 2 (9%) 1 (2%) 1 (7.5%) 2 (5%) 1 (11%)

Blood transfusion 106 58 48
No 80 (94%) 21 (100%) 43 (95.5%) 13 (100%) 37 (92.5%) 8 (100%)
Yes 5 (6%) 0 (0%) 2 (4.5%) 0 (0%) 3 (7.5%) 0 (0%)

Reintervention 111 59 51
No 83 (94.5%) 21 (95.5%) 45 (98%) 12 (92.5%) 38 (90.5%) 9 (100%)
Yes 5 (5.5%) 1 (4.5%) 1 (2%) 1 (7.5%) 4 (9.5%) 0 (0%)

Death 111 60 51
No 88 (100%) 23 (100%) 46 (100%) 14 (100%) 42 (100%) 9 (100%)
Yes 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

First flatus (days) 2.1 � 1 2.2 � 1 56 2 � 0.9 2.15 � 1.1 49 2.2 � 1.2 2.2 � 1.1

*P � 0.05.
†P � 0.01.
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laparoscopy may have outweighed the risk associated with
the condition of obesity.

It is probable that the opinion of obesity as a risk factor
for surgery will be revised in the light of the profound
changes that have occurred in general surgery since the
advent of interventional laparoscopy. Indeed, others had al-
ready reported that operating on obese patients can be done as
safely as in the nonobese when performing laparoscopic
cholecystectomy.19 Our study now suggests that this is also
true for laparoscopic left colectomy.

As a matter of fact, with the advent of minimally
invasive techniques, operative risks decreased even for pa-
tients with class III obesity (BMI �40 kg/m2). Indeed,
laparoscopic surgery has significantly improved postopera-
tive outcomes of morbid obesity surgery (BMI 40 kg/m2 and
higher), allowing for lower postoperative complication risks
as well as earlier recovery with respect to conventional open
surgery.4 Laparoscopic surgery for bowel resections has been
associated with important benefits, which include decreased
pulmonary complications, duration of hospital stay, periop-
erative stress response, incisional hernia, and small bowel
occlusion.13 In obese patients, the laparoscopic approach
seems also to eliminate the difference between obese and
nonobese subjects in terms of wound infection rates.3

However, regarding the specific impact of obesity on
complications after laparoscopic colectomy, opinions have
remained, so far, controversial. Indeed, whereas some re-
ported conversion and complication rates are similar to that of
laparoscopic colectomy in the nonobese,5 most commonly,
laparoscopic colectomy in the obese has been associated with
at least an increased risk for conversion, which is deemed to
be the result of a greater technical difficulty of the laparo-
scopic approach in these patients. Pikarsky et al7 reported on
31 patients undergoing laparoscopic colectomy with a BMI
above 30 kg/m2 and found a conversion rate of 39% as well
as a more prolonged hospital stay compared with the same
operations performed in nonobese patients. Senagore et al6

have recently reported an interesting experience of laparo-
scopic colectomy in which they compared the outcomes of
this surgery in obese and nonobese patients. In an identical
way as in our present study, they identified only 2 groups in
which obesity was defined as BMI over 30 kg/m2. These
authors concluded that laparoscopic colectomy can be per-
formed safely in both obese and nonobese patients with
similar benefit of short hospital stay in both groups. However,
their data showed that the obese group had significantly more
conversions to open surgery (23.7% vs. 10.9%), longer op-
erative time and higher morbidity rate (22% vs. 13%), and a
higher anastomotic leakage rate (5.1% vs. 1.2%). In sharp
contrast, data from our current study showed a 0% leak rate
in the obese group versus a 3.5% in nonobese patients, which
challenges the assumption of obesity as a risk factor for
leakage. The absence of leaks in our obese population cannot

be attributed to a selection bias in our study, which, unlike the
series of Senagore et al, focused only on left colectomy.
Indeed, left-sided colonic and colorectal anastomoses are
known to have a higher leakage rate in open surgery.2

Furthermore, in the same study by Senagore et al, all leaks in
the obese group occurred in colorectal anastomoses.

In our study also, conversion rate was not increased by
obesity (actually, we observed conversions only in the nono-
bese group) and no significant difference was found for any
other parameter evaluated.

We have discussed some technical considerations that
may have determined these results of similar outcomes in
both technical and postoperative complications of laparo-
scopic colectomy between obese and nonobese patients. We
would again stress the importance of a well-standardized
procedure and the crucial role of a perfect technique of
exposure. It is also possible that our routine use of a medial-
to-lateral approach for dissection of the mesocolon might
have avoided conversions and longer operative time in our
obese populations. With the surgical technique in use at our
institution, it seems that obesity does not cause any greater
technical challenge for laparoscopic left colectomy compared
with the same procedure performed in lean subjects.

Our present findings suggest that when a laparoscopic
approach can be performed in obese subjects with similar
operative time and without significant risk of conversion to an
open approach, the obese patients can fully benefit from the
advantages of a minimally invasive surgery.

CONCLUSION
In contrast with previously reported series of laparo-

scopic colectomy, our findings show that obesity, intended as
a BMI �30 kg/m2, does not have an adverse impact on the
technical difficulty and postoperative outcomes of laparo-
scopic left colectomy. Our study supports the safety of using
laparoscopic surgery for colorectal diseases in obese patients.
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