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Obesity does not affect the number of retrieved lymph nodes 
and the rate of intraoperative complications in 

gynecologic cancers
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Objective: Lymphadenectomy, in general, is a safe and well-tolerated procedure in gynecologic oncology. However, 
some technical difficulties may be experienced in obese women which may result in inadequate lymphadenectomy 
and increased complications. The purpose of this study is to retrospectively evaluate the effect of obesity on lymph 
node counts retrieved and complication rates observed during lymphadenectomy in gynecologic cancers. 
Methods: Patients with ovarian, endometrial or cervical cancers treated with initial surgery including bilateral pelvic and 
paraaortic lymph node dissection were grouped as non-obese and obese. These two groups were compared in terms of the 
number of retrieved lymph nodes and the rate of intraoperative complications directly related to lymph node dissection. 
Results: One hundred twenty-three patients were eligible with a mean age of 55.1 years and mean body mass index of 
29.2 kg/m2. Fifty-nine patients were obese while 64 were non-obese. Lymph node counts obtained in different 
stations and in total were similar among non-obese and obese patients. Rates of lymphadenectomy-related 
intraoperative complications including vascular, neural, intestinal, and bladder injury were also similar in non-obese 
and obese patients.
Conclusion: The obesity does not affect the lymph node counts and intraoperative complication rates adversely in 
women with gynecologic cancers. Therefore, adequate lymph node dissection should not be omitted based solely upon 
obesity in gynecologic oncology patients.
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INTRODUCTION

Gynecologic cancers commonly involve pelvic and paraaortic 
lymph nodes. Detection of this involvement provides im-
portant prognostic information and significantly impacts 
postoperative treatment decisions.1,2 At present, the best me-
thod available for the detection of nodal involvement is lymph 
node dissection (LND) with histopathological examination.3 
In general, LND is a safe and well-tolerated surgical procedure.4-6 
Also, failure to perform LND may adversely affect the onco-
logic prognosis.7 However, difficulties may sometimes be ex-
perienced during LND due to some factors. Among such fac-
tors, obesity is a well-recognized one because it may act as a 
potential impediment to proper surgical therapy.6,8 This may 

result from multiple factors. In addition to increased in-
cidence of comorbid medical problems related with complica-
tions observed during the postoperative course, obesity also 
negatively influences the surgical management of gynecologic 
malignancies due to technical difficulties with exposure 
which may result in inadequate LND and increased intra-
operative complications.9-13 As a result, obese women are less 
likely to undergo a LND compared to non-obese women de-
spite its documented benefits in gynecologic cancers.10,14-16 
Nevertheless, it is evident that the necessity of performing an 
adequate operation is the same for obese women even if their 
body habitus causes technical difficulties.
The aim of this article was to retrospectively investigate 

whether body mass index (BMI) or obesity affects the number 
of lymph nodes retrieved or the frequency of intraoperative 
complications experienced during LND performed via lapa-
rotomy in women with gynecologic cancers.

MATERIALS AND METHODS

The study group consisted of women with ovarian, endo-
metrial or cervical cancers who were consecutively subjected 
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Table 1. Characteristics of patients

Characteristics
Non-obese 

(N=64)
Obese 

(N=59)
Total 

(N=123)

Age, yr

Weight, kg

Height, m

BMI, kg/m2

51.0±16.1 
(15-76)

63.5±7.8 
(48-83)

1.58±0.07 
(1.43-1.75)
25.3±2.6 

(20.2-29.9)

59.6±10.2 
(32-80)

81.5±7.3 
(70-99)

1.56±0.06 
(1.42-1.70)
33.5±2.6 

(30.0-39.7)

55.1±14.2 
(15-80)

72.1±11.8 
(48-99)

1.57±0.06 
(1.42-1.75)
29.2±4.9 

(20.2-39.7)

Values are presented as mean±SD (range).

to initial surgery including systematic bilateral pelvic and par-
aaortic LND. The exclusion criteria included patients who had 
lymph node sampling and those who were subjected to ex-
traperitoneal LND. The surgeries were performed by two 
co-author gynecologic oncologists at Hacettepe University 
Hospital between January 2007 and June 2009. Data were ret-
rospectively abstracted from patients’ charts and pathology 
reports.
It is our institutional practice to perform a systematic pelvic 

and paraaortic LND in all patients with ovarian, endometrial 
or cervical cancers undergoing initial surgery. Thus, a com-
plete pelvic and paraaortic LND was performed for each pa-
tient in study group. In an attempt to standardize the surgical 
technique, all surgical procedures were performed by the at-
tendance of both or at least one of the co-author gynecologic 
oncologists. Therefore, all patients in the study group were 
subjected to similar procedures by means of surgical techni-
que and the operative stages. 
All patients underwent laparotomy with midline vertical 

incision. The LND was carried out after the completion of oth-
er surgical procedures. Systematic pelvic and paraaortic LND 
was performed by skeletonizing vessels and removing lymph 
nodes with the surrounding fat tissue. Electrocautery and cold 
scissors were used during LND which began with right pelvic 
lymphadenectomy followed by left pelvic lymphadenectomy. 
Paraaortic lymphadenectomy was performed lastly. After 
completing LND, the retroperitoneum was left open and a 
sump drain was placed into the pelvis just before the closure 
of abdomen.
The pelvic LND consisted of external iliac lymphadenectomy 

followed by obturator lymphadenectomy. In order to retrieve 
external iliac lymph nodes, the external iliac vessels were ske-
letonized from its part just beneath the inguinal ligament 
where it enters the thigh and becomes the femoral artery up to 
the bifurcation of the common iliac artery. The fat tissue lo-
cated between the obturator nerve and external iliac vein were 
collected for obturator LND. The paraaortic lymphatic dis-
section consisted of removal of the lymphatic pads from the 
common iliac vessels to inferior mesenteric artery in patients 
with endometrial or cervical cancer and up to left renal vein in 
patients with ovarian cancer. Paraaortic LND included both 
right and left sided nodes.
The intraoperative complications directly related to LND 

were defined as the visceral injuries occurred during LND it-
self performed by the primary surgeon or the injuries occurred 
during the retractions performed by the other attending sur-
geons to improve retroperitoneal field of view for the primary 
surgeon. These complications included vascular, neural, in-
testinal and bladder injuries.
The preoperative weight and height of patients were used to 

calculate the BMI by dividing the weight in kilogram (kg) by 
the square of the height in meter (m). Patients were catego-
rized according to their BMI as non-obese (BMI ＜30.0 kg/m2) 
and obese (BMI ≥30.0 kg/m2) in consistence with the recom-

mendations of World Health Organization.17

Pathological examination was performed by the co-author 
pathologist on formalin fixed specimens. For each nodal sta-
tion, single lymph nodes were identified by palpation, isolated 
from surrounding fat tissue and counted. Lymph nodes were 
embedded in paraffin and 5 μm thick sections were obtained 
and stained with hematoxylin-eosin. In the final pathology re-
ports, the lymph node counts were reported both in total and 
separately as obturator and external iliac lymph nodes at left 
and right sides, and paraaortic lymph nodes.
The lymph node counts obtained in different stations and in 

total as well as intraoperative complications directly related 
with LND were compared among groups. The statistical soft-
ware SPSS ver. 11.5 (SPSS Inc., Chicago, IL, USA) was used to 
perform the statistical analyses. Independent samples t-test 
was used to compare the results between groups, and 
chi-square test or Fisher’s exact test was used to compare the 
complication rates observed among patients in different BMI 
categories. The results were considered statistically sig-
nificant if p-value was ＜0.05.

RESULTS

One hundred twenty-three women with gynecologic cancers 
were eligible. Of them, 61 (49.6%) had ovarian cancer, 48 
(39.0%) had endometrial cancer, and 14 (11.4%) had cervical 
cancer. Mean age of the patients was 55.1±14.2 years (range, 
15 to 80 years). Mean BMI was 29.2±4.9 kg/m2 (range, 20.2 
to 39.7 kg/m2). Basic characteristics of patients are shown in 
Table 1. 
According to preoperative BMIs, 64 patients (52.0%) were 

classified as non-obese and 59 (48.0%) as obese. 64.6% of pa-
tients with endometrial cancer were obese while the rates of 
obesity were 41.0% and 21.4% in patients with ovarian and 
cervical cancer, respectively. Mean number of lymph nodes re-
trieved in obese and non-obese groups is shown in Table 2. 
The lymph node counts obtained in different stations and in 
total were all similar among non-obese and obese patients. 
However, only a marginal significance in favor of non-obese 
group was detected in total paraaortic lymph node counts be-
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Table 2. The number of lymph nodes retrieved in non-obese and 
obese patients

Lymph node station

Number of lymph nodes

p-value*Non-obese 
(N=64)

Obese 
(N=59)

Right external iliac

Right obturator

Right pelvic

Left external iliac

Left obturator

Left pelvic

Total pelvic

Paraaortic

Total pelvic-paraaortic 

7.4±4.0 
(2-18)

5.5±3.8 
(1-22)

12.9±6.3 
(4-38)

7.8±3.7 
(2-18)

6.9±4.1 
(1-19)

14.6±5.9 
(4-34)

28.1±11.1 
(11-72)

10.4±6.8 
(2-38)

38.8±15.8 
(14-98)

8.0±4.6 
(2-26)

6.0 ± 2.7 
(1-12)

13.9±5.7 
(4-38)

8.3±4.2 
(3-23)

7.5±6.0 
(1-35)

15.8±8.8 
(4-51)

30.7±13.5 
(9-89)

8.4±4.3 
(2-18)

38.7±14.0 
(11-93)

0.43

0.39

0.37

0.46

0.50

0.40

0.24

0.06

0.95

Values are presented as mean±SD (range).
*Independent samples t-test was used to compare the results be-
tween groups.

Table 3. Intraoperative complications related solely to lymphade-
nectomy in non-obese and obese patients

Type of 
intraoperative 
complications

Observed complications
p-value*

Non-obese (N=64) Obese (N=59)

Vascular injury
Neural injury
Intestinal injury
Bladder injury
Any complications

3 (4.7)
1 (1.6) 
0 (0)
1 (1.6)
5 (7.8)

6 (10.2)
0 (0)
1 (1.7)
0 (0)
7 (11.9)

0.24
1.00
0.48
1.00
0.45

Values are presented as number (%).
* Chi-square test or Fisher’s exact test was used to compare the re-
sults between groups.

tween groups (10.4±6.8 vs. 8.4±4.3 lymph nodes in 
non-obese and obese patients, respectively, p=0.06).
Any form of intraoperative complications resulting directly 

from LND was observed in 12 patients (9.8%) including vas-
cular injury in 9 patients, neural injury in 1, small intestinal 
injury in 1, and bladder injury in another. In study group, 
deaths directly attributed to LND were not observed. All in-
juries were managed by the gynecologic oncologists without 
any need to assistance of surgeons from related disciplines. 
Vascular injuries included inferior vena cava perforation in 5 

women, left common iliac vein perforation in 3, and inferior 
vena cava with left common iliac vein perforation in 1. All vas-
cular injuries were milimetric in dimension. They all occurred 
during paraaortic LND and were subjected to primary repair 
using 5.0 polypropylene sutures while pressing on both sides 
of the injury using sponge sticks. None of the patients re-
quired transfusions due to these vascular injuries.
Neural injury consisting of right obturator nerve transection 

with electrocautery was experienced during right obturator 
LND. The nerve edges were re-approximated end-to-end us-
ing 6.0 polypropylene sutures. Postoperatively, the patient 
experienced painless numbness of the right thigh with slight 
difficulty in adduction although she was ambulating without 
assistance. Physical therapy was initiated during the hospital-
ization period and continued after discharge from hospital. 
Nine months postoperatively, the patient reported minimal 
motor deficit with occasional, transient numbness in her left 

leg without adversely affecting her daily activities. 
Small intestinal injury occurred during retraction for para-

aortic LND. The injury involved the full thickness of jejunal 
wall and was approximately 1 cm in length. It was managed 
with primary repair using 3.0 polyglactin sutures and the pa-
tient was not given orally for 5 days postoperatively. Total pa-
renteral nutrition was used during this period. Thereafter, or-
al intake was initiated and was increased gradually without 
any signs or symptoms of intolerance. 
Injury to urinary bladder resulted from retraction during 

right obturator LND. It involved the dome of bladder and was 
repaired primarily using 3.0 polyglactin sutures. Foley cathe-
ter was kept in place for 7 days on postoperative period to al-
low healing process without distention.
Intraoperative complication rates resulting solely from 

lymph node dissection were similar in non-obese and obese 
patients (7.8% and 11.9%, respectively, p=0.45). When vis-
ceral injuries were evaluated separately as vascular, neural, in-
testinal, and bladder injuries, they were seen in similar rates 
in these two groups (Table 3). 

DISCUSSION

Obesity, defined as an excess of adipose tissue and quanti-
fied by body mass index, is a major public health problem with 
gradually increasing prevalence in many countries.9,17 It is as-
sociated with a greater incidence of medical conditions in-
cluding severe cardiovascular and pulmonary diseases. Even if 
these co-morbid problems rarely render the patient in-
operable, they may complicate the postoperative course in pa-
tients who were subjected to surgical approach. Furthermore, 
obesity may cause technical difficulties due to limited ex-
posure during surgery which may consequently lead to less 
extensive surgical interventions or higher incidence of intra-
operative complications.9-11

Obesity appears to be especially important in gynecologic 
oncology because surgery is considered the cornerstone in the 
treatment of various gynecologic malignancies.12 Several at-
tempts were performed to minimize the adverse effects of 
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obesity on surgical management in women with gynecologic 
cancers. These include modifications in surgical incision, pan-
niculectomy, and use of self-retaining retractors and instru-
ments of adequate length.18,19 All these surgical adaptations 
actually aim to perform an adequate surgery. In gynecologic 
oncology, the adequacy of surgery is usually determined by 
the number of lymph nodes retrieved, the negativity of surgi-
cal margins, and finally the survival of patients.12 Among 
them, the number of lymph nodes retrieved is considered to 
be an objective measure of the thoroughness and radicalness 
of the surgery.20 Also, the extent of LND is directly associated 
with oncological prognosis since a more extensive lymph 
node resection was shown to be associated with an improved 
survival in patients with endometrial, ovarian, and cervical 
cancers.14-16 The potential benefits of extensive LND by 
means of survival may be explained by several mechanisms. 
First of all, the probability of finding a lymph node metastasis 
is significantly higher when more lymph nodes are removed. 
Also, micrometastatic nodal disease is removed by a more ex-
tensive LND. The undetected micrometastatic nodal disease 
may worsen prognosis because it may be missed during rou-
tine hematoxylin-eosin analyses and it may be resistant to ad-
juvant therapies. Furthermore, LND significantly impacts 
postoperative treatment decisions in clinically early stage dis-
ease due to upstaging solely resulting from lymph node 
involvement.2,7,14,21-26 Therefore, the surgeon should make an 
effort to retrieve as many lymph nodes as possible even in 
obese patients. Unfortunately, obese women were less likely 
to undergo a surgical assessment of their lymph nodes than 
non-obese women in the past.10 In fact, it was later demon-
strated that the ability to perform adequate LND was not sig-
nificantly impaired in most morbidly obese patients and me-
dian lymph node yields were similar between ideal body 
weight and morbidly obese patients.6 This was also confirmed 
even when pelvic and paraaortic yields were examined 
separately.8 In our study population, the mean number of 
lymph nodes removed was not affected by the BMI of patients 
and similar lymph node counts could be achieved in total and 
separately in different stations when patients were classified 
as non-obese and obese. 
On the other hand, the safety of the surgery is even more im-

portant than its adequacy in most instances. The surgical in-
tervention should not expose the patient to increased rates of 
intraoperative complications while the surgeon is making ef-
forts to perform a more extensive LND. Because the lymph 
nodes are located adjacent to important structures including 
great vessels and nerves, some injuries may be seen during 
LND. Some viscera may also be injured due to retractions per-
formed to aid LND. Such injuries could be expected to occur 
more often in obese patients due to limited exposure of surgi-
cal field. Fortunately, LND itself or comprehensive surgical 
staging including LND was shown to be performed safely in 
obese patients without any difference in intraoperative com-
plication rates.6,26 This was also confirmed in our study where 

the intraoperative complication rates were similar in patients 
with different BMI categories. Most of the complications ob-
served in our study group were vascular injuries, especially 
the venous injuries which occurred during paraaortic LND. 
However, none of them required transfusion and all were re-
paired primarily by the gynecologic oncologist. Among other 
three intraoperative injuries, injuries of urinary bladder and 
jejunum occurred due to retractions performed by attending 
surgeons via Deaver retractors and obturator nerve trans-
ection was experienced inadvertently with electrocautery dur-
ing a right obturator LND.
There are some limitations of this study. First, it was de-

signed retrospectively and investigated specifically and solely 
the numbers of lymph nodes retrieved and the rates of intra-
operative complications experienced. It involved relatively 
low number of patients and the patients had different types of 
gynecologic malignancies. Also, none of the patients were 
morbidly obese. However, all lymphadenectomies were per-
formed by the same team using the same surgical technique in 
a single institution to avoid the possible effects of different 
surgical techniques on lymph node yield and complication 
rates. In addition, the lymph node stations were described in 
detail and the number of lymph nodes was determined by the 
same pathologist. Therefore, the study may document that 
BMI is not the only factor that determines the adequacy and 
safety of the operation in terms of lymph node yield and intra-
operative complications in women with gynecologic cancers. 
Several variables other than BMI and obesity may definitely 

affect the number of retrieved lymph nodes in women with gy-
necologic cancers. These variables include but are not limited 
to the age and performance status of the patient, the type and 
the stage of the malignancy. Also, major surgical outcomes 
such as operation time and amount of intraoperative blood 
loss as well as intraoperative and postoperative complications 
may differ in patients with different BMIs as clearly shown in 
some other studies.8,11-13 Nevertheless, current study was not 
designed in an attempt to investigate those issues.
In conclusion, the obesity per se should not be considered as 

a factor that forces the gynecologic oncologist to perform a 
more conservative surgery due to technical difficulties. Given 
the benefits of an extensive or adequate LND and in order to 
prevent undertreatment, the procedure should not be omitted 
based upon obesity alone. The obese women with endo-
metrial, ovarian or cervical cancer may safely undergo staging 
or debulking surgery including extensive LND via laparotomy 
without significantly increasing the rates of intraoperative 
complications. 
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