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Abstract
Background: This study discusses the effect of obesity on the number of
lymph nodes harvested during systematic LND and the LND-related complications in ovarian cancer patients. Methods: This retrospective study enrolled
women with ovarian cancer who were consecutively subjected to open surgical resection that included systematic LND (pelvic and para-aortic) in the Oncology Center in Mansoura University (OCMU) during the period between
January 2012 and June 2017. Patients were categorized according to the recommendations of World Health Organization by their BMI as non-obese
(BMI < 30.0 kg/m2) and obese (BMI ≥ 30.0 kg/m2). Results: Seventy-seven
women with ovarian cancer were enrolled in the study according to our inclusion and exclusion criteria. 43 females (55.8%) were grouped as obese and 34
(44.2%) as non-obese. Lymph nodes retrieved in total and in different stations
separately (pelvic and para-aortic) were all similar among patients in both
groups. LND-related intraoperative complications were observed in 8 patients
(18.6%) in the obese group and 3 patients in the non-obese group (8.8%) (P =
0.347). Hospital stay was the same in the two groups with a median of 4 days
(IQR 3 - 5). Postoperative complications occurred in 13 patients (30.2%) in
the obese group and only in one patient (3%) in the non-obese group (P =
0.004). Conclusion: Obese ovarian cancer patients may safely undergo comprehensive staging involving extensive lymph node dissection in open surgeries without significant increase in the rates of intraoperative complications.
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Whereas, postoperative complications (wound infection and thromboembolic
events) tend to occur at higher rates with obese patients. Trial registration:
This study was retrospectively registered and approved at faculty of Medicine
Mansoura University, Egypt with IRB approval number R.18.02.46.
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1. Introduction
Ovarian cancer staging surgery involves systemic iliac and para-aortic lymphadenectomy for early stages and removal of bulky lymph nodes for advanced
stages [1]. This significantly impacts postoperative treatment decisions and provides important prognostic information [2]. In general, lymph node dissection
(LND) is a feasible and well-tolerated surgical technique [3].
However, lymphadenectomy is a special procedure that usually faces some
difficulties due to many factors as patients’ comorbidities, prolonged anesthesia
and need of well-trained experienced gynecologic oncologist. For instance, obesity acts as a potential liability to certain surgical procedures. It may adversely affect a comprehensive surgical staging for ovarian cancer owing to exposure difficulties that subsequently leads to inadequate LND as well as increased intraoperative complications. Moreover, those patients experience increased incidence of obesity-related comorbidities during the postoperative course [4].
Thus, compared to non-obese patients, obese females may not undergo LND in
spite of the recommendations of LND benefits in surgical staging of ovarian malignancy [5].
Strong evidence suggests that it is necessary to perform adequate surgical
staging for ovarian cancer even if there are technical difficulties hindering proper exposure in obese patients [6]. The process of lymphadenectomy in ovarian
cancer patients has been associated with greater overall 5-year survival in both
early and advanced stage disease [7].
This study discussed the effect of obesity on the number of lymph nodes harvested during systematic LND and the LND-related complications in obese ovarian cancer patients.

2. Materials and Methods
This study enrolled women with ovarian cancer who were consecutively subjected to open surgical resection that included systematic LND (pelvic and paraaortic). The exclusion criteria were patients who underwent extra-peritoneal
LND or lymph node sampling. The surgeries were performed by oncosurgeons
who are specialized in gynecological oncology surgeries at Oncology Center in
Mansoura University (OCMU) during the period between January 2012 and
June 2017. Data were retrospectively collected from our patients computerized
DOI: 10.4236/jct.2018.97048
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registry system including all operative, pathological, radiological and perioperative data.
It was the policy of our cancer center to perform a systematic LND (pelvic and
paraaortic) in all patients with ovarian cancer who undergo initial surgery.
However, we omitted systematic lymphadenectomy for advanced ovarian cancer
cases, restricting it to removing only bulky lymph nodes after the early results of
the LION trial (Lymphadenectomy in ovarian neoplasm) were published. Thus,
we reviewed only the advanced ovarian cancer cases before our practice shift
from systematic lymphadenectomy to removal of bulky nodes [8].
In an attempt to ensure the quality and the standard of the surgical procedures provided to our patients, surgeries were performed by or under the supervision of one of the surgeons in the specialized gynecology oncology team. Thus,
all the study group patients were operated, more or less, by the same surgical
technique.
All patients underwent exploratory laparotomy with a midline vertical incision extending from the symphysis pubis to just above the umbilicus or the xiphisternum. Lymphadenectomy was done after cytology, completion of total
abdominal hysterectomy, bilateral salpingoopherectomy and omentectomy. Systematic LND (pelvic and paraaortic) was performed after exposure of the retroperitoneal space starting caudally from the iliac vessels then heading cranially
skeletonizing the inferior vena cava then the aorta and removing all the fibro-fatty tissue with the lymph nodes till skeletonization of the vessels. We used
either cold scissors or electrocautery during LND. Bilateral pelvic LND included;
external iliac lymphadenectomy followed by exposure of the obturator fossa up
to the level of bifurcation of the common iliac vessels. The para-aortic LND
(PALND) included; dissection of the lymphatics from the common iliac vessels
up to the level of left renal vein crossing the aorta to drain into the inferior vena
cava and laterally to the psoas muscle and the ureters.
The LND-related intraoperative complications were identified as vascular, intestinal and bladder injuries. The postoperative complications were identified as
wound problems, lymphorrhea or lymphocele formation and thromboembolic
events.
Preoperative weights and heights of patients were measured. The BMI was
calculated by dividing the weight in kilogram (kg) by the square of the height in
meters (m). Patients were categorized according to the recommendations of
World Health Organization by their BMI as non-obese (BMI < 30.0 kg/m2) and
obese (BMI ≥ 30.0 kg/m2) [9].
The number of harvested lymph nodes in the abovementioned stations and in
total as well as the LND-related operative complications (intra- and postoperative) were compared amongst the two study groups. The statistical software SPSS
version 23 (SPSS Inc., Chicago, IL, USA) was used. For comparing results between the study groups, t-test was used. Complication rates were analyzed using
chi-square test or Fisher’s exact test. Test results were counted statistically sigDOI: 10.4236/jct.2018.97048
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nificant when P-value was <0.05.

3. Results
Seventy-seven women with ovarian cancer were enrolled in the study according
to our inclusion and exclusion criteria. The median age of patients was 58 years
(IQR 51 - 46 years). The median BMI was 31 kg/m2 (IQR 28 - 34 kg/m2). Basic
patients’ characteristics are demonstrated in Table 1.
Regarding the preoperative BMIs, 43 females (55.8%) were grouped as obese
and 34 (44.2%) as non-obese. Lymph nodes retrieved in total and in different
stations separately (pelvic and para-aortic) were all similar among patients in
both groups.
LND-related intraoperative complications were observed in 8 patients (18.6%)
in the obese group and 3 patients in the non-obese group (8.8%) (P = 0.347).
They included; vascular injury in 3 patients in the obese group (6.9%) and 3 patients in the non-obese group (8.8%), urological injury in 4 patients of the obese
group (9.3%) and bowel injury in one patient in the obese group (2.3%).
Table 1. Descriptive analysis of the patients enrolled in the study.

DOI: 10.4236/jct.2018.97048

No. of patients

77

Age, median (IQR)

58 (51 - 64)

BMI (Kg/m2), median (IQR)

31 (28 - 34)

Pathology, No. (%)
Serous
Mucinous
Brenner
Endometrial
Clear cell

65 (84.5%)
7 (9%)
2 (2.5%)
2 (2.5%)
1 (1.5%)

Grade, No. (%)
Low grade
High grade
Not evaluated

23 (30%)
39 (50.5%)
15 (19.5%)

Stage, No. (%)
I
II
III
IV
Missing

28 (36.5%)
15 (19.5%)
31 (40%)
2 (2.5%)
1 (1.5%)

Patients received neoadjuvant treatment, No. (%)

24 (31%)

Operative time in minutes, median (IQR)

195 (165 - 253)

No. of blood transfusion units, median (IQR)

1 (1 - 2)

No. of total LN harvested, median (IQR)

28 (24 - 31)

No. of para-aortic LN harvested, median (IQR)

14 (11 - 18)

No. of iliac LN harvested, median (IQR)

14 (12 - 16)

Postoperative hospital stay in days, median (IQR)

4 (3 - 5)
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In the entire cohort, LND-related mortalities were not reported. All iatrogenic
injuries were controlled by the surgical oncology team with no assistance from
other surgeons from other related disciplines except for one case of external iliac
artery injury when a vascular surgeon joined for consultation.
Vascular complications (n = 6/77, 7.8%) included inferior vena cava injury in
3 cases, a small puncture in the aorta in one case, external iliac vein injury in
another and external iliac artery injury in a third case. All vascular injuries occurred during LND and were repaired primarily using 5/0 polypropylene sutures
except for the case of external iliac artery injury where a segment of the artery
was resected with graft interposition in a conjoint work with a vascular surgeon.
Small Bowel injury occurred in one case in the obese group (2.3%) during retraction for paraaortic LND which is considered a grade III intraoperative complication by MSKCC (Memorial Sloan Kettering Cancer Center) Surgical Secondary Events (SSE) system. This was full thickness injury of an ileal segment. It
was managed with limited primary resection anastomosis. Oral intake in this
case was initiated with no signs of intolerance.
Urological complications occurred in 4 patients in the obese group (9.3%).
Urinary bladder injury occurred in 3 cases during retraction for iliac lymphadenectomy which is considered a grade II intraoperative complication by MSKCC
(SSE) system as it was repaired immediately in two layers using 3/0 absorbable
(polyglactin) sutures and a Silicone catheter was used for 10 days postoperatively
to allow completion of the healing process. One case of ureteric injury happened
during left iliac LND which is considered a grade III intraoperative complication
by MSKCC (SSE) system as it was repaired immediately using 5/0 polyglactin
sutures over a stent, then removed by a cystoscope 2 weeks postoperatively. The
number of blood units transfused in both groups was the same with a median of
one whole blood unit transfused intraoperative (1-2 units in the non-obese
group and 0-2 units in the obese group).
The operative time was significantly longer in the obese group with a median
of 205 minutes (IQR 170 - 250 minutes) in comparison to 193 minutes in the
non-obese group (IQR 148 - 278 minutes).
There was no significant difference in the number of harvested para-aortic
and pelvic lymph nodes (LNs) in both groups (P = 0.87, P = 0.13 respectively).
The LND had a median count of 14 paraaortic LNs (IQR 11 - 17) and 13 pelvic
LNs (IQR 11 - 19) in the obese group, while in the non-obese group 14 paraaortic LNs (IQR 11 - 19) and 15 pelvic LNs (IQR 12 - 16) were harvested.
Postoperative hospital stay was the same in the two groups with a median of 4
days (IQR 3 - 5). Regarding the postoperative LND-related complications, there
was statistically significant difference between the two groups Table 2. Postoperative complications occurred in 13 patients (30.2%) in the obese group and
only in one patient (3%) in the non-obese group (P = 0.004). Wound problems
occurred in 7 cases in the obese groups compared to one case in the other group.
Lymphorrhea occurred only in the obese group (n = 2). Similarly, thromboembolic
DOI: 10.4236/jct.2018.97048
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Table 2. Comparative analysis between the two groups of the study.
BMI ≤ 30
(No. = 34)

BMI > 30
(No. = 43)

P-value

Operative time in minutes, median (IQR)

193 (148 - 278)

205 (170 - 250)

0.45

Total No. of LN harvested median, (IQR)

28 (23 - 31)

28 (26 - 33)

0.5

No. of harvested para-aortic LN median,
(IQR)

14 (11 - 17)

14 (11 - 19)

0.87

No. of harvested iliac LN median, (IQR)

13 (11 - 16)

15 (12 - 16)

0.13

No. of blood transfusion units

1 (1 - 2)

1 (0 - 2)

0.99

Hospital stay (in days) median, (IQR)

4 (3 - 5)

4 (3 - 5)

0.7

Intraoperative complications n, (%)
Vascular complications
Urological complications
GIT complications

3 (8.8%)
3 (8.8%)
0
0

8 (18.6%)
3 (6.9%)
4 (9.3%)
1 (2.3%)

0.347
0.76
0.58
0.16

Postoperative complications
Lymphorrhea
Wound complications
DVT/Pulmonary embolism

1 (2.9%)
0
1 (2.9%)
0

13 (30.2%)
2 (4.6%)
7 (16.2%)
4 (9.3%)

0.004
0.2
0.057
0.068

events were encountered in 4 cases of the obese group and none in the
non-obese group.

4. Discussion
Obesity is considered nowadays a major health problem with gnisir prevalence
all over the world. It is associated with a greater incidence of comorbidities including diabetes mellitus, hypertension, cardiovascular and pulmonary diseases
[10]. Even if these comorbidities did not render the patient inoperable, they
would probably cause postoperative complications. Additionally, excess abdominal wall fat may cause technical difficulties such as limited field exposure that
hinders extensive surgical interventions and can be associated with higher incidence of perioperative complications [4].
Systematic lymph node dissection has been for long considered a corner stone
for ovarian cancer surgery for both early and advanced cases. However, after the
publication of the LION trial results, it is still considered corner stone for surgical staging in early ovarian cancer patients, whilst removal of bulky lymph nodes
in advanced cases as a part of cytoreduction is still to be performed [8].
Lymph node dissection has been shown to increase the survival of ovarian
cancer patients [11]. This could be attributed to different factors. Resecting more
LNs increases the chance of finding LN metastasis and even micrometastatic
disease. Thus, resecting this (clinically undetected) micrometastatic LN disease
will definitely affect the decision to receive adjuvant therapies for the clinically
early stage ovarian cancer (30% are upstaged with lymphadenectomy) [12].
In the past, obese patients with ovarian malignancy were less likely to have a
systematic lymphadenectomy than non-obese patients [13]. However, further
DOI: 10.4236/jct.2018.97048
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studies concluded that the ability to perform adequate LND was not significantly
impaired in patients with high BMI (BMI ≥ 30.0 kg/m2) and median lymph node
yields were similar irrespective of the BMI category [14]. In our study, we found
that the lymph nodes harvested (in every station separately as well as in total) is
the same in obese and non-obese patients.
On the contrary, it may be expected that performing lymph node dissection in
obese patients with meticulous dissection around the great vessels with a more
difficult field exposure will cause more intraoperative and postoperative complications than the same procedure being performed in non-obese patients. Fortunately, comprehensive surgical staging involving systematic lymphadenectomy
was found to be performed safely for ovarian cancer obese patients with no statistically significant difference regarding the LND-related intraoperative complication rates [6] between both groups. Vascular injuries were most of these
complications followed by urological and bowel injuries. However, no transfusions were required in any of these complications and they were all repaired by
the same operating team. Nevertheless, the postoperative complications in the
obese group were significantly higher than the non-obese group because these
complications are related to the obesity rather than the type of surgery performed.
We believe that there are some potential limitations to this study. This study is
a retrospective cohort that involved a relatively small number of patients.
All systematic lymphadenectomies were performed in a single hospital by one
team that used the same surgical technique to evade the bias of the potential influence of different approaches of lymph nodes’ harvest and its complications.
Also, the lymph nodes were examined by the same pathology team. Thus, our
work reports that obesity may not be the only factor that determines the safety
and adequacy of the operation as regard to the number of lymph node yield, and
the perioperative complications in ovarian cancer patients. In addition, major
surgical endpoints such as operative time, blood transfusion as well as operative
complications were more or less the same in the two groups.
To conclude, obesity per se should not be considered the only factor that
pushes the surgeon to omit lymph node dissection or shift to lymph node sampling due to fear of technical difficulties or more complications. The decision to
proceed for a systematic lymphadenectomy, sampling or removal of bulky
lymph nodes should be solely based on oncological basis. Obese ovarian cancer
patients may safely undergo comprehensive staging involving extensive lymph
node dissection in open surgeries without significant increase in the rates of
intraoperative complications. Whereas, postoperative complications (wound infection, deep venous thrombosis and pulmonary embolism) tend to occur at
higher rates with obese patients.
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