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Abstract

Background: Omental metastasis in endometrial cancer is associated with high-risk factors and portend a poor prognosis but
have no impact on survival. There are no clear guidelines for performing omentectomy in Type Il endometrial cancer.

Objective: To determine the incidence of microscopic omental metastasis in Type Il endometrial cancer clinically confined to the
uterus and to determine the effect of omentectomy on surgical outcome, staging accuracy, and survival.

Study design: A retrospective chart review of patients who underwent robot-assisted surgical staging for endometrial cancer between
January 1%, 2012, and June 1%, 2020, at a single institution. Patients with grade-3 endometrioid adenocarcinoma, uterine serous cancer,
clear cell carcinoma, and carcinosarcoma with no clinical evidence of disease outside the uterus were included.

Results: A total of 56 patients met inclusion criteria. Twenty-seven patients underwent omentectomy and 21 patients did not
and comprised the control group. Mean age was 70.6 years in the omentectomy group vs. 70.6 in the control group (P = 0.99).
Mean BMI was 32.3 Kg/m? in the omentectomy group vs. 31.2 in the control group (P = 0.63). On postoperative pathology, 26
(96.3%) patients in the omentectomy group had non-endometrioid histology vs. 15 (71.4%) in the control group (P = 0.03). Three
(11.1%) patients in the omentectomy group had stage-4 disease vs. no patients in the control group (P = 0.44). Four (14.8%)
patients in the omentectomy group had lymph node metastasis vs. 3 (14.3%) patients in the control group (P = 1.0), and 4
(14.8%) patients in the omentectomy group had adnexal metastasis vs. 2 (9.5%) in the control group (P = 0.68). Positive cytology
was recorded in 4 (15.4%) patients in the omentectomy group vs. 10 (47.6%) in the control group (P = 0.025). The incidence of
omental metastasis was 7.4%. The estimated blood loss was 126 cc in the omentectomy arm vs. 99 cc in the control arm (P =
0.06). There was no difference in the rate of complications (P = 1), readmission (P = 1), overall survival (P = 0.643), or recurrence-
free survival (P = 0.892) between the two groups. Omental metastasis was associated with peritoneal cytology (P = 0.019) and
elevated serum CA125 (P = 0.048).

Conclusion: The incidence of omental metastasis in Type Il endometrial cancer clinically confined to the uterus is 7.4%.
Omentectomy has a low contribution to staging, management and prognosis. It does not, however, add significant surgical risk
and should be performed when judged to be prudent.
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Endometrial cancer commonly spreads via the lymphatic
pathway as well as trancoelomic where it involves the
omentum. Although omentectomy has not been shown to
influence survival [3,4] yet it is commonly performed during
surgery for high grade endometrial cancer [5]. Furthermore,
omentectomy is not formally included in all staging guidelines
for Type Il endometrial cancer. For example, ESMO-
ESGO-ESTRO report on endometrial cancer recommends
omentectomy be performed on uterine serous cancer only
[6]. FIGO recommends omental palpation in endometrial
cancer staging along with a total abdominal hysterectomy,
bilateral salpingo-oopherectomy and lymph node sampling
[7]. NCCN guidelines state that an omental biopsy is commonly
performed in uterine serous cancer, clear cell carcinoma, and
carcinosarcoma [8].

The main objective of this study is to determine the
incidence of omental metastasis in Type [l endometrial cancer
clinically confined to the uterus. Our secondary objectives are
to determine the effect of omentectomy on surgical outcome,
staging accuracy, and survival. Additionally, we aim to identify
risk factors associated with omental metastasis.

Materials and Methods

IRB approval was obtained for a retrospective chart review
of patients who underwent robot-assisted surgical staging for
endometrial cancer between January 1%, 2012, and June 1%,
2020, at a single institution. All data were abstracted form a
single comprehensive electronic medical record (EMR).

We included patients 18-years and older with grade
3 endometrial cancer, uterine serous cancer, clear cell
carcinoma or carcinosarcoma on postoperative pathology
report. Excluded were grade 1 and 2 carcinoma, uterine
sarcoma, and patients with disease spread outside the uterus
either clinically, on CT scan at presentation, or during surgical
exploration. Cases with incomplete records were also excluded.

Demographic and clinical data abstracted included age,
body mass index (BMI), initial CT scan findings and serum
CA125 levels. A CA125 level > 35 was considered elevated.

Pathological data abstracted included tumor size, depth
of invasion, lymph-vascular space invasion, histopathology,
grade, and stage according to the International Federation
of Gynecology and Obstetrics (FIGO) 2009 classification [9].
Metastases to the omentum, lymph nodes, adnexa, and
peritoneum were also recorded.

Operative data abstracted included the type of procedure,
conversion to laparotomy, operative times, length of hospital
stay, and 30-day complications or readmission. Only grade
3 or higher complications according to the Clavien-Dindo
system [10] were recorded.

Tumor board conference recommendations, adjuvant
treatment received, and surveillance data were also
abstracted from the EMR. Progression-free survival and
overall survival were estimated. The former was calculated
from the time of surgery to recurrence, and the latter was
calculated from the time of surgery to death or the time of
last office or hospital visit.

Statistical analysis was conducted using RStudio 1.2.5033
program working on the Mac OS X 10.15.5 system. Continuous
variables were summarized using mean. Categorical variables
were summarized using frequency and percentage. Two-
sided t-test was used to analyze means of continuous
variables. Fisher’s exact test was used to compare categorical
patient characteristics, pathological data, operative data, and
complications in patients that received an omentectomy and
patients that did not receive an omentectomy. Risk factors
for omental metastasis, including histology, stage, peritoneal
cytology, lymph-vascular space invasion, tumor size, depth of
invasion, lymph node metastasis, adnexal metastasis and CA-
125 were also analyzed using Fisher’s exact test. The Kaplan-
Meier method was used to analyze disease-free survival and
overall survival. Bonferroni’s correction was used to calculate
the level of significance for preoperative and postoperative
histology (a < 0.01), preoperative and postoperative grade
(a < 0.017), and stage (a < 0.0125). The level of significance
calculated for stage was 0.0125. For all other variables, the
level of significance used was a < 0.05.

Results

A total of 630 charts were reviewed, 56 met inclusion
criteria. Twenty-seven patients underwent omentectomy and
21 patients did not and comprised the control group.

Mean age was 70.6 years in the omentectomy group vs.
70.6 in the control group (P = 0.99) (Table 1). The mean BMI
was 32.3 Kg/m? in the omentectomy group vs. 31.2 in the
control group (P =0.63). The mean length of stay was 2.07 days
in the omentectomy group vs. 1.57 days in the control group
(P = 0.51). Twenty-six (96.3%) patients in the omentectomy
group had preoperative grade-3 histology vs. 20 (95.3%) in
the control group (P = 1.00). Sixteen (59.3%) patients in the
omentectomy group had a preoperative diagnosis of uterine
serous cancer, while 19 (90.5%) cases in the control group had
a preoperative diagnosis of endometrioid adenocarcinoma (P
< 0.0001) (Table 1). All patients had a preoperative CT scan
showing no metastatic disease. Five (23.8%) patients in the
omentectomy group had an elevated (> 35 units/ml) serum
CA125 level vs. 3 (18.8%) patients in the non-omentectomy
group (P = 1.00).

On postoperative pathology, 26 (96.3%) patients in the
omentectomy group had non-endometrioid histology vs. 15
(71.4%) in the control group (P = 0.03) (Table 2). Specifically,
18 (66.7%) patients in the omentectomy group had uterine
serous cancer USC vs. 8 (38.1%) patients in the control
group (P = 0.03) (Table 2), whereas 1 (3.7%) patient in the
omentectomy group had an endometrioid histology vs. 6
(28.6%) patients in the control group (P = 0.03). There was
no difference in stage distribution, lymph node metastasis,
or adnexal metastasis between the two groups. Five (18.5%)
patients in the omentectomy group had stage-3 disease vs. 5
(23.8%) patientsin the control group (P =0.44), while 3 (11.1%)
patients in the omentectomy group had stage-4 disease vs.
no patients in the control group. Four (14.8%) patients in the
omentectomy group had lymph node metastasis vs. 3 (14.3%)
patients in the control group (P = 1.00), and 4 (14.8%) patients
in the omentectomy group had adnexal metastasis vs. 2
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Table 1: Patient characteristics.

Omentectomy (N = 27)

Mean Age (years) 70.6
Mean BMI (Kg/m?) 32.3
Mean Length of Stay 2.07
Preop/Intraop Grade

1 0 (0%)

2 1(3.7%)

3 26 (96.3%)
Preop/Intraop Histology

EAC® 3(11.1%)
usce 16 (59.3%)
cccr 2 (7.4%)
MMMT? 4 (14.8%)
Mixed 2 (7.4%)
CT scan®

Positive 0 (0%)
Negative 25 (100%)

CA 125 Level N (%)
CA 125>35N (%)
CA 125 <35 N (%)
Adjuvant Treatment

5 (23.8%)?
16 (76.2%)?

Treatment 22 (81.5%)
No Treatment 5(18.5%)
Survival

NED 17 (63%)
Recurrence 7 (25.9%)
Death 3(11.1%)

No Omentectomy (N = 21) P Value
70.7 0.99
31.2 0.63
1.57 0.51
1.00
0 (0%)
1 (4.8%)
20 (95.2%)
<0.0001
19 (90.5%) <0.0001
1(4.8%) < 0.0001
1(4.8%) 1.00
0 (0%) 0.12
0 (0%) 0.50
1
0 (0%)
21 (100%)
1.00
3(18.8%)*
13 (81.3%)*
0.68
18 (90%)*
2 (10%)
16 (76.2%) 0.37
4 (19%) 0.73
1(4.8%) 0.62

Two patients in the omentectomy group did not receive a CT scan; CA-125 information was not available for five omentectomy patients;
3CA-125 information was not available for six no omentectomy patients; *Adjuvant treatment information was not available for one patient;
*Endoemtrioid adenocarcinoma; ¢Uterine serous cancer; ’‘MesodermalMixed Mullerian tumor (carcinosarcoma)

(9.5%) in the control group (P = 0.68). Positive cytology was
recorded in 4 (15.4%) patients in the omentectomy group vs.
[10] (47.6%) in the control group (P = 0.025). The mean length
of the omental sample was 22.1 cm, mean breadth was 9.5
cm, and mean thickness was 1.3 cm. Omental metastasis
was recorded in 2 (7.4%) patients in the omentectomy group
(Table 2).

Operating room time was 284 minutes inthe omentectomy
armvs. 258 minutes in the control arm (P = 0.19), surgery time
was 240 minutes in the omentectomy arm vs. 210 minutes in
the control arm (P = 0.12), and console time was 151 minutes
in the omentectomy arm vs. 146 minutes in the control arm
(P = 0.81). Patients in the omentectomy arm underwent
laparoscopic infra-colic omentectomy prior to docking of
the robot. Twenty-one (77.8%) patients in the omentectomy
group had pelvic lymph node dissection vs. 17 (81%) patients
in the control group (P = 1.00), while 18 (66.7%) patients in
the omentectomy group underwent para-aortic lymph node
dissection vs. 11 (52.4%) in the control group (P = 0.38) (Table 3).

The estimated blood loss (EBL) was 126 cc in the
omentectomy arm vs. 99 cc in the control arm (P = 0.06). One
(3.7%) patient (80-year-old, BMI17)inthe omentectomy group
underwent a conversion to laparotomy for subcutaneous
emphysema (Table 3). The same patient was readmitted
with small bowel obstruction and pneumonia that were
successfully treated with gastric drainage and antibiotics.

Another patient in the control group was readmitted for
postoperative fever. Her workup was negative, and she was
discharged home after medical management (Table 3).

Table 4 lists clinic-pathologic risks factors associated with
omental metastasis (7.4%) in the omentectomy group (N =
27) (Table 4). Only peritoneal cytology (P = 0.019) and CA-
125 levels (P = 0.048) were found be statistically significant
compared to cases without omental metastasis.

Finally, after a mean follow up time of 24 months, there
was no difference in recurrence-free survival (P = 0.73) or
overall survival (P = 0.62) between the omentectomy and the
control group (Table 1) (Figure 1 and Figure 2).

Comment

In this study we found that the incidence of microscopic
omental metastasis in Type Il endometrial cancer clinically
confined to the uterus was 7.4%. All surgeries were
laparoscopic robot assisted. We excluded all patients with
evidence of disease outside the uterus by preoperative CT
scan and during laparoscopic survey of the abdomen, and all
patients had an infracolic omentectomy.

Kaban, et al. reported a similar incidence of microscopic
omental metastasis of 6.9% in a retrospective chart review of
218 patients with non-endometrioid cancer [11]. Gehrig, et
al. reported an incidence of micrometastasis to the omentum
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Table 2: Pathological data.

Omentectomy (N = 27) No Omentectomy (N = 21) P Value
Post Op Histology N (%) 0.03
Non-endometrioid 26 (96.3%) 15 (71.4%)
Endometrioid 1(3.7%) 6 (28.6%)
Detailed Post Op Histology N (%) 0.12
EAC (Endometrioid) 1(3.7%) 6 (28.6%)
usc 18 (66.7%) 8 (38.1%)
cce 2 (7.4%) 3 (14.3%)
MMMT 3(11.1%) 2 (9.5%)
Mixed 3(11.1%) 2 (9.5%)
Post Op Grade N (%) 1.00
1 0 (0%) 0 (0%)
2 0 (0%) 0(0%)
3 27 (100%) 21 (100%)
Stage N (%) 0.44
[ 16 (59.3%) 15 (71.4%)
Il 3(11.1%) 1(4.8%)
1} 5 (18.5%) 5(23.8%)
IV 3 (11.1%) 0 (0%)
LN mets? N (%) 4(14.8%) 3 (14.3%) 1.00
Positive cytology N (%) 4 (15.4%)* 10 (47.6%) 0.025
Omental mets? N (%) 2 (7.4%) N/A N/A
Adnexal Mets?N (%) 4 (14.8%) 2 (9.5%) 0.68
Omentum dimensions N/A
Mean Length (cm) 22.1 N/A
Mean Breadth (cm) 9.5 N/A
Mean Thickness (cm) 1.3 N/A

Peritoneal cytology information was not available for one omentectomy patient; 2Mets: Metastasis
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Figure 1: Overall survival in omentectomy vs. control group=0.892)
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Table 3: Operative data.

Omentectomy (N = 27) No Omentectomy (N = 21) P value
Operative Times
Room time (min) 284 258 0.19
Surgery time (min) 240.38 210 0.12
Console time (min) 151 146 0.81
Procedures
PLND 21 (77.8%) 17 (81%) 1.00
PALND 18 (66.7%) 11 (52.4%) 0.38
Peritoneal cytology* 26 (96.3%) 21 (100%) 1.00
Conversion N (%) 1(3.7%) 0 (0%) 1.00
EBL (ml) 126 99 0.06
Complications®N (%) 1(3.7%) 0 (0%) 1
Readmission N (%) 1(3.7%) 1(4.8%) 1

!peritoneal cytology information was not available for one omentectomy patient; *Clavien-Dindo grade > 3

Table 4: Risk factors for omental metastasis in the Omentectomy group (N = 27).

Omental mets* (N = 2) No Omental mets’ (N = 25) P Value
Age 76.50 70.08 0.59
BMI 31.00 32.39 0.50
Post Op? Grade 1.00
Grade 3 2 (100%) 23 (92%)
Other 0 (0%) 2 (8%)
Post Op Histology 1.00
Non-endometrioid 2 (100%) 24 (96%)
Endometrioid 0 (0%) 1 (4%)
Stage 0.08
Stage Ill/IV 2 (100%) 6 (24%)
Stage I/Il 0 (0%) 19 (76%)
Peritoneal cytology 0.019
Positive 2 (100%) 2 (8.3%)
Negative 0 (0%) 22 (91.7%)
AV 1.00
Positive 1 (50%) 11 (44%)
Negative 1 (50%) 14 (56%)
Size of tumor 0.06
>2cm 0 (0%) 20 (80%)
<2cm 2 (100%) 5 (20%)
Depth of invasion 0.54
>50% 0 (0%) 9 (36%)
<50% 2 (100%) 16 (64%)
LN* Mets. 1.00
Yes 0 (0%) 4 (16%)
No 2 (100%) 21 (84%)
Adnexal Mets 0.28
Yes 1 (50%) 3 (12%)
No 1 (50%) 22 (88%)
CA-125° 0.048
>35 2 (100%) 3 (15.8%)
<35 0 (0%) 16 (84.2%)

!Mets: Metastasis; 2Post Op: Postoperative; 3LVI: Lymph-vascular space invasion; *LN: Lymph node; *CA-125: Serum CA-125

of 4% in a study of 65 patients with uterine serous cancer
of which 52 underwent either partial or total omentectomy
[12]. In a study by Luz, et al. [3] the incidence of microscopic
omental metastasis in 106 patients with uterine serous
cancer who had negative CT scan and no palpable or visible
omental nodules was 3%. Most patients underwent omental

biopsy rather than omentectomy. The overall incidence of
omental metastasis was 12% but 6 of the 8 patients with
omental metastasis had visible lesions or palpable omental
nodules, and the CT scan was suspicious in 3 of them. The
authors reported a negative predictive value for CT scan of
92% and of the operative findings of 97% [3].
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The incidence of omental metastasis in uterine
carcinosarcoma was reported to be 16% by Ross, et al. Most
patients in this study of 153 patients had an omentectomy
with a 35% (6/17) incidence of microscopic omental
metastasis [4].

The mean length of the omental sample in our study was
22.1 cm, mean breadth was 9.5 cm, and mean thickness was
1.3 cm. In their prospective report of 134 patients with clinical
stage-1 endometrioid adenocarcinoma of the endometrium,
Fujiwara, et al. [13] proposed the removal of at least 10 x 5
cm of omentum for adequate detection of metastasis or a
complete omentectomy if gross metastasis was suspected
[13]. Turan, et al. [14] studied 811 endometrial cancer
patients and found that total omentectomy vs. infracolic
omentectomy significantly increased the odds of detecting
microscopic metastasis (11.3% vs. 2.1%, P < 0.001) [14].

In our study we found that CA-125 levels (P = 0.048) and
peritoneal cytology (P = 0.019) significantly correlated with
omental metastasis. Elevated CA125 serum levels are well
documented in Type Il endometrial cancer literature to
be associated with advanced stage as well as extra-uterine
metastasisincludingtothelymphnodesand omentum[15,16].
Kaban, et al. found that adnexal involvement significantly
correlated with omental metastasis in non-endometrioid
cancer (P =0.003) [11]. In carcinosarcoma, residual disease (P
= 0.004) and depth of myometrial invasion (P = 0.017) were
found to be predictors of omental metastasis on multivariate
analysis [4]. In 3 other studies including both endometrioid
and non-endometrioid clinical stage | endometrial cancer
patients who underwent total or infracolic omentectomy, risk
factors for omental metastasis were grade, cytology, adnexal

involvement, depth of myometrial invasion and lymph node
involvement [17-19].

We did more omentectomy procedures in non-
endometrioid histology than in grade-3 endometrioid
cancer in this retrospective chart review. Omentectomy
did not, however, impact staging, nor did it impact delivery
of adjuvant treatment. All our patients received adjuvant
treatment consistent with well-established standards of
care and guidelines [20-23]. Ultimately, omentectomy in this
clinical scenario had no impact on recurrence-free or overall
survival.

Peled, et al. [24] reviewed 52 women with USC initially
diagnosed as EAC and found that performing an omentectomy
had no impact on disease-free interval (24.5 months with
omentectomy vs. 30.5 months without, P = 0.29), or overall
survival (33 months with omentectomy vs. 29 months
without, P = 0.32), or on recurrence pattern [24]. In another
study of 106 USC patients, there was no difference in overall
or disease-free survival between the patients that did not
have an omentectomy and those that had an omentectomy
or an omental biopsy [3].

Finally, Ross, et al. found that omental sampling had
no impact on median overall survival (P = 0.7432) in
carcinosarcoma. However omental metastasis on multivariate
analysis was associated with poor overall survival (11.4
months vs. 128.7 months, P < 0.001) and 35% of all omental
metastasis (16%) was microscopic [4].

We found that performing a laparoscopic infracolic
omentectomy did not contribute significant additional
surgical time, blood loss or complications. Others reported on
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the safety of laparoscopic and robotic surgery for endometrial
cancer including omentectomy [25-27].

The limitations of this study are its small sample size,
due to our strict inclusion criteria, which may have obscured
statistical differences in some areas or exaggerated it in
others. The retrospective design may have contributed
to selection bias whereby omentectomy was performed
less frequently in grade-3 endometrioid cancer compared
to non-endometrioid cancer. The strengths of this study,
however, are the adherence to strict clinical, radiological, and
pathological inclusion criteria, and the uniformity of surgical
management as well as adjuvant treatment following well-
established standards of care.

In conclusion laparoscopic infracolic omentectomy in Type
Il endometrial cancer clinically confined to the uterus has a
low contribution to staging, management and prognosis. The
incidence of omental metastasis in this scenario, however, is
not negligible. Omentectomy does not add significant surgical
time or risk and hence should be performed when judged to
be prudent.
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