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Purpose: To determine whether pelvic lymphadenectomy improved survival in patients
diagnosed with low-risk early-stage endometrial cancer by intraoperative pathology.
Methods: This retrospective analysis included 238 patients at our hospital.

Results: The lymphadenectomy and non-lymphadenectomy groups contained 121 and 117
patients, respectively. In both groups, more than half the patients had tumor size >2 cm, and
most had myometrial invasion <50%, stage la disease and no lymphovascular space invasion.
Age, tumor size, myometrial invasion, surgical-pathologic stage and postoperative adjuvant
therapy use were comparable between groups. The non-lymphadenectomy group had more
patients treated laparoscopically (36.8% vs 10.7%; P<0.001) and fewer patients with histo-
logic grade 2 disease (35.9% vs 62.8%; P<0.001) than the lymphadenectomy group. In the
non-lymphadenectomy group, intraoperative frozen section pathology disagreed with post-
operative pathology in only 31/117 cases for histologic grade (none upgraded to grade 3), 1/
117 cases for myometrial invasion (one case revised from <50% to >50%) and 3/117 cases
for surgical-pathologic stage (upgraded from Ia to Ib or II). Disease recurrence rate and
overall survival did not differ significantly between the lymphadenectomy and non-
lymphadenectomy groups. In multivariate Cox regression analysis, only surgical-pathologic
stage >la (odds ratio, 47.7; 95% confidence interval, 6.7-340.8; P=0.031) was associated
with increased odds of disease recurrence.

Conclusion: Pelvic lymphadenectomy may not be necessary in patients with an intraopera-
tive diagnosis of low-risk endometrial cancer.
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Introduction
Endometrial cancer is the most common gynecologic malignancy worldwide,
accounting for 5% of all cancers and 2% of cancer-related deaths in women.'
Management strategies for endometrial cancer include hysterectomy with bilateral
salpingo-oophorectomy, hormonal therapy, radiotherapy and chemotherapy, and the
overall survival rate is nearly 90% for early-stage disease.”

Previous investigations have defined low-risk early-stage endometrial cancer as
disease of endometrioid histology and histologic grade 1/2 confined to the uterine
corpus with <50% myometrial invasion.>* The Mayo algorithm includes tumor

diameter <2 c¢m as an additional criterion for low-risk endometrial cancer.” Patients
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with low-risk early-stage endometrial cancer have a very
low lymph node metastasis rate, especially for tumors
<2 c¢m in diameter, and a 5-year survival rate of 96%.*°
The clinical benefits of retroperitoneal lymphadenectomy
during surgical treatment of low-risk early-stage endome-
trial cancer remain unclear.” Previous studies reported that
pelvic lymphadenectomy did not improve recurrence-free
or overall survival in patients with stage I endometrial
cancer’ '° but was associated with increased costs and
a higher risk of complications in patients with low-risk
endometrial cancer.'""'? Omitting lymphadenectomy in
patients with low-risk endometrial cancer requires an
accurate diagnosis before surgery is completed. However,
most studies investigating the relevance of lymphadenect-
omy have relied on postoperative assessments to confirm
the presence of low-risk early-stage endometrial cancer.
Few studies have used intraoperative microscopy to eval-
uate fresh frozen tissue samples.'?

We hypothesized that intraoperative frozen section
pathology could identify patients with low-risk early-stage
endometrial cancer and that adding lymphadenectomy to
hysterectomy with bilateral salpingo-oophorectomy would
have no clinical benefit in this patient group. Therefore, this
study aimed to compare intraoperative frozen section pathol-
ogy with postoperative pathology findings and determine
whether pelvic lymphadenectomy influenced disease recur-
rence and overall survival in patients with low-risk early-
stage endometrial cancer.

Patients and Methods
Study Design and Participants

This retrospective analysis included patients with stage
I endometrial cancer treated at our hospital between
April 2012 and September 2015. The inclusion criteria
were: 1) endometrioid adenocarcinoma (grade 1/2) con-
firmed by preoperative diagnostic curettage; 2) preoperative
magnetic resonance imaging (MRI) showed the tumor was
limited to the uterine body with no suspected pelvic metas-
tasis or enlarged retroperitoneal lymph nodes; 3) intraopera-
tive frozen section pathology indicated histologic grade 1/2
and myometrial invasion <50%; and 4) cervical metastasis
or extrauterine lesions were not visible during surgery.
Tumor size was not an entry criterion. The exclusion criteria
were: 1) preoperative radiotherapy, chemotherapy and/or
hormone therapy; 2) non-endometrioid adenocarcinoma; 3)
histologic grade 3; 4) other systemic malignancies; and 5)
intraoperative frozen section pathology not meeting the

criteria for low-risk endometrial cancer. The study was
approved by the ethics committee of the Tianjin Central
Hospital of Gynecology Obstetrics. The waiver of patient’s
informed consent was approved by the ethics committee
because this was a retrospective study in which manage-
ment was not intervened and prognosis of patients was not
influenced. The study was performed following the
Declaration of Helsinki and all following amendments.
The authors guarantee the privacy of patients and the con-
fidentiality of the patient data.

Surgery

All patients underwent total abdominal or laparoscopic
hysterectomy with bilateral salpingo-oophorectomy.
Some patients also underwent pelvic lymphadenectomy
according to the results of intra-operative pelvic examina-
tion, intraoperative frozen section pathology or at the dis-
cretion of the attending surgeon. The operations were
performed by a senior deputy chief physician and chief

physician with extensive experience.

Postoperative Adjuvant Therapy

In accordance with the 2009 FIGO guidelines,'* post-
operative radiotherapy and/or chemotherapy was per-
formed in patients with high-risk factors, including age
>60 years or postoperative pathology findings of deep
myometrial invasion, histologic grade 3, lymphovascular
space invasion, cervical interstitial infiltration or extrauter-
ine metastasis.

Follow-Up

Patients were followed up postoperatively every 3 months
for the first 2 years, every 6 months for the subsequent 3
years and then annually. Follow-up included gynecologic
examination, measurement of serum tumor markers, chest
X-ray, and pelvic color Doppler ultrasound or MRI.
Disease recurrence was defined as physical or imaging
evidence of tumor reappearance in the pelvic cavity or
other body regions after treatment.

Clinical Data Collection

Information extracted from the medical records included
age, surgical method, tumor diameter, myometrial invasion
depth, histologic grade, lymphovascular space invasion
status, number of lymph nodes resected (lymphadenect-
omy group), surgical-pathologic stage, postoperative adju-
vant therapy, follow-up duration, disease recurrence during
follow-up and death during follow-up.
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Statistical Analysis

The analysis was performed using SPSS 20.0 (IBM Corp.,
Armonk, NY, USA). Normally distributed continuous data
are described as mean + standard deviation and were com-
pared using the independent-samples #-test. Non-normally
distributed continuous data are presented as median (range)
and were compared using the Mann—Whitney U-test. Count
data are presented as n (%) and were compared using the
chi-squared test or Fisher’s exact test (expected frequency of
>20% of the cells was <5). Survival analysis was performed
using the Kaplan-Meier method and Log-rank test.
Univariate and multivariate Cox regression analyses were
used to identify factors associated with disease recurrence,
with calculation of odds ratios and 95% confidence intervals.
Significant factors (P<0.05) in the univariate analysis were
A two-sided
P-value<0.05 was considered statistically significant.

entered into the multivariate analysis.

Results

Baseline Clinical Characteristics

A total of 238 patients were included in the analysis, with 40
patients (16.8%) aged >60 years. Pelvic lymphadenectomy
was performed in 121 patients (50.8%), and among these
patients, 32 (26.4%) had >20 lymph nodes resected, 64
(52.9%) had 21-30 lymph nodes resected, and 25 (20.7%)
had >31 lymph nodes resected. The baseline clinical charac-
teristics are shown in Table 1. In both groups, more than half
the patients had a tumor size >2 c¢m, and most had myometrial
invasion <50%, stage la disease, no lymphovascular space
invasion and no postoperative adjuvant therapy. There were
no significant differences between groups in age, tumor size,
myometrial invasion depth, disease stage or use of postopera-
tive radiotherapy or chemotherapy. Laparoscopic surgery was
used more frequently in the non-lymphadenectomy group than
in the lymphadenectomy group (36.8% vs 10.7%; P<0.001).
Histologic grade 2 disease was more common in the lympha-
denectomy group than in the non-lymphadenectomy group
(62.8% vs 35.9%; P<0.001).

Comparison of Findings Between
Intraoperative Frozen Section Pathology
and Postoperative Pathology for the
Non-Lymphadenectomy Group

Intraoperative frozen section pathology suggested complex
atypical hyperplasia, grade 1 disease and grade 2 disease in
10, 86 and 21 patients, respectively. Postoperative pathology

altered the diagnosis in 9/10 cases diagnosed intraoperatively
as complex atypical hyperplasia, 21/86 cases diagnosed as
grade 1, and 1/21 cases diagnosed as grade 2. One case
suggested complex atypical hyperplasia in postoperative
pathology without residual tumor (Table 2). No cases were
upgraded to histologic grade 3 by postoperative pathology.
Intraoperative frozen section pathology suggested no intra-
muscular infiltration (complex atypical hyperplasia) in 10/
117 patients and myometrial invasion <50% in all remaining
patients; only 1 patient was subsequently confirmed to have
myometrial invasion >50% by postoperative pathology. All
patients in the non-lymphadenectomy group had surgical-
pathologic stage Ia disease according to intraoperative frozen
section pathology, and postoperative pathology upgraded this
to stage Ib in 1 patient and stage II in 2 patients.

Factors Associated with Disease

Recurrence

Patients in the non-lymphadenectomy group were fol-
lowed up for a median 47 months (range, 0-79 months;
interquartile interval, 40-58 months), and disease recur-
rence occurred in 2 patients (1.7%). In the first case, the
original tumor was 10 mm in diameter, histologic grade 2
and limited to the uterine isthmus without invasion of
cervical mucosa or stroma. Recurrence (as a vaginal
mass) was diagnosed 2 years later. The patient was treated
with chemotherapy (paclitaxel/carboplatin) and radiother-
apy, and no further recurrence occurred during the subse-
quent 18-month follow-up. In the second case (tumor
diameter, 22 mm; histologic grade 1; myometrial invasion
>50%;
received no postoperative adjuvant therapy and presented

lymphovascular space invasion), the patient
>2 years later with a pelvic mass and serum CA125 of 102
mlU/mL. The patient was treated with chemotherapy
(paclitaxel/carboplatin) and radiotherapy. There was no
evidence of recurrence during the subsequent 20-month
follow-up.

Patients in the lymphadenectomy group were followed
up for a median 48 months (range, 2-83 months; inter-
quartile interval, 38—67 months), and disease recurrence
occurred in 2 patients (1.7%). In the first case (tumor
diameter, 25 mm; histologic grade 2; myometrial invasion
<50%), brain metastasis was diagnosed 25 months after
surgery, and the patient died after 6 months of palliative
treatment. In the second case (tumor diameter <2 cmy;
histologic grade 2; myometrial invasion <50%), postopera-
tive pathology showed left ovarian metastatic carcinoma

Cancer Management and Research 2020:12

submit your manuscript

10717

Dove


http://www.dovepress.com
http://www.dovepress.com

Liu et al Dove
Table | Baseline Clinical Characteristics of the Study Participants
Non-Lymphadenectomy Group Lymphadenectomy Group Total P
(N=117) (N=121) (N =238)

Age 0418
<60 years 95 (81.2%) 103 (85.1%) 198 (83.2%)

260 years 22 (18.8%) 18 (14.9%) 40 (16.8%)

Surgical method <0.001
Total abdominal hysterectomy 74 (63.2%) 108 (89.3%) 182 (76.5%)

Total laparoscopic hysterectomy 43 (36.8%) 13 (10.7%) 56 (23.5%)

Tumor size 0.072
<2 cm 56 (47.9%) 44 (36.4%) 100 (42.0%)

22 cm 61 (52.1%) 77 (63.6%) 138 (58.0%)

Myometrial invasion® 1.000
<50% 115 (99.1%) 119 (99.2%) 234 (99.2%)

250% 1 (0.9%) 1 (0.8%) 2 (0.8%)

Histologic grade’ <0.001
Complex atypical hyperplasia 1 (0.9%) 1 (0.8%) 2 (0.8%)
| 74 (63.2%) 44 (36.4%) 118 (49.6%)

2 42 (35.9%) 76 (62.8%) 118 (49.6%)

Lymphovascular space invasion 0.343
Negative 103 (88%) 111 (91.7%) 214 (89.9%)

Positive 14 (12%) 10 (8.3%) 24 (10.1%)

Surgical-pathologic stage® 0.903
la 114 (97.4%) 118 (97.5%) 232 (97.5%)

Ib I (0.9%) 1 (0.8%) 2 (0.8%)
I 2 (1.7%) 1 (0.8%) 3 (1.3%)
b 0 (0.0%) 1 (0.8%) 1 (0.4%)

Postoperative treatment 1.000
Radiotherapy 15 (12.8%) 16 (13.2%) 31 (13.0%)
Chemoradiotherapy 0 (0.0%) 1 (0.8%) 1 (0.8%)

None 102 (87.2%) 104 (86.0%) 206 (86.6%)

Note: SBased on postoperative pathology.

Table 2 Comparison of Histologic Grade Between Intraoperative Frozen Section Pathology and Postoperative Pathology for Patients

in the Non-Lymphadenectomy Group

Intraoperative Pathology Postoperative Pathology

Sensitivity (%) | Specificity (%)

Complex Atypical Hyperplasia

Grade | Grade 2 Total

Complex atypical hyperplasia |
Grade | 0
Grade 2 0
Total |

8 | 10 100.0 922
65 21 86 87.8 51.2
| 20 21 47.6 98.7
74 4?2 117

(stage I1Ib). The patient was treated with radiotherapy and
chemotherapy (paclitaxel/carboplatin), but pelvic recur-
rence and lung metastasis occurred 16 months after treat-
ment discontinuation, and the patient died 10 months later.

Univariate Cox regression analysis indicated that myo-
metrial invasion >50% (odds ratio, 37.3; 95% confidence
interval, 3.9-358.9; P=0.002), lymphovascular space inva-
sion (odds ratio, 8.6; 95% confidence interval, 1.2-61.1;

10718 submicyour manuscript

Dove

Cancer Management and Research 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Liu et al

P=0.031) and surgical-pathologic stage >la (odds ratio,
47.7; 95% confidence interval, 6.7-340.8; P=0.031) were
associated with increased odds of postoperative disease
recurrence. However, age, surgical method, tumor size,
histologic grade, postoperative adjuvant therapy and pelvic
lymphadenectomy were not associated with postoperative
disease recurrence (Table 3). In addition to significant
factors (P<0.05) in the univariate analysis, pelvic lympha-
denectomy was also entered into the multivariate analysis
because it was the focus of this study. Multivariate analy-
sis revealed that surgical-pathologic stage >Ia (odds ratio,
47.7;, 95% confidence interval, 6.7-340.8; P=0.031) was
the only factor associated with increased likelihood of
recurrence (Table 3).

Survival Analysis

No patients in the non-lymphadenectomy group died,
whereas both patients with disease recurrence in the lym-
phadenectomy group died (1.7%). Overall survival did not
differ significantly between the two groups (Figure 1A).
However, poorer survival was observed for patients with
lymphovascular space invasion (P=0.010; Figure 1B) or
stage >1a disease (P<0.001; Figure 1C).

Discussion

A notable finding of this study was that intraoperative
frozen section pathology showed acceptable accuracy in
the diagnosis of endometrial cancer, with no cases
upgraded from histologic grade 1 or 2 to grade 3 and

Table 3 Cox Regression Analysis of Factors Associated with Disease Recurrence

Univariate Analysis Multivariate Analysis
Odds Ratio | 95% Confidence Interval | P Odds Ratio | 95% Confidence Interval | P

Age

<60 years Ref.

260 years 4.85 0.68-34.41 0.115
Surgical method

Total abdominal hysterectomy | Ref.

Total laparoscopic hysterectomy | 0.03 0.00-721.26 0.504
Tumor size

<2 cm Ref.

22 cm 0.711 0.10-5.05 0.733 0.45 0.04-5.77 0.542
Myometrial invasion

<50% Ref.

250% 37.33 3.88-358.87 0.002 1.02 0.03-41.12 0.991
Histologic grade

| Ref.

2 291 0.30-27.97 0.355
Lymphovascular space invasion

Negative Ref.

Positive 8.60 1.21-61.06 0.031 247 0.14-42.69 0.534
Surgical-pathologic stage

la Ref.

>la 47.70 6.68-340.79 <0.001 | 30.07 2.18-414.32 0.011
Postoperative treatment

None Ref.

Chemol/radiotherapy 2.14 0.22-20.56 0.510
Pelvic lymphadenectomy

No Ref.

Yes 0.97 0.14-6.92 0.979 1.26 0.15-10.95 0.832
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Figure | Kaplan—Meier analysis of overall survival. (A) Stratified analysis based on whether pelvic lymphadenectomy was performed. (B) Stratified analysis based on whether
lymphovascular space invasion (LVSI) was present. (C) Stratified analysis based on surgical-pathologic stage (la vs >la). P-values were calculated using the Log-rank test.

only one case upgraded from myometrial invasion <50%
to invasion >50%. Importantly, disease recurrence rate and
overall survival did not differ significantly between the
lymphadenectomy and non-lymphadenectomy groups.
Furthermore, multivariate Cox regression analysis identi-
fied surgical-pathologic stage >Ia as the only factor asso-
ciated with increased odds of disease recurrence, with no
association between pelvic lymphadenectomy and recur-
rence. Our findings support the view that pelvic lympha-
denectomy may not be necessary in patients with an
intraoperative diagnosis of low-risk endometrial cancer.
A major challenge facing gynecologic oncologists is
identifying patients who might benefit from lymphadenect-
omy. The FIGO Cancer Report 2015 recommended exci-
sion of enlarged or suspicious lymph nodes in all patients
with endometrial cancer, with complete pelvic lymphade-
nectomy and resection of enlarged para-aortic nodes for
high-risk patients.'””> The 2018 National Comprehensive
Cancer Network guideline considered lymph node resec-
tion important for comprehensive staging of lesions

confined to the uterus but stated that lymphadenectomy
might not be appropriate in some patients, although the
difficulty identifying patients unsuitable for lymphadenect-
omy was noted.'® According to the Mayo criteria,
although selective lymphadenectomy is reasonable, the
significance of the stage of lymphadenectomy is greater
than the therapeutic value of early-stage patients.
Algorithms have been developed in an attempt to predict
the risk of lymph node metastasis and identify patients
requiring lymphadenectomy. In one study, para-aortic
lymph node excision was considered unnecessary in
patients classified as low-risk based on serum CA125
level and tumor volume, grade and histology.'” Another
report utilized preoperative assessments including MRI
and serum CA125 level to identify patients with a low
risk of lymph node metastasis who did not require
lymphadenectomy.'® Patients with low-risk early-stage
endometrial cancer have a lymph node metastasis rate
<4%, particularly for tumors <2 cm in diameter.* *'*>
The present study defined low-risk endometrial cancer
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with the most commonly used criteria: endometrioid car-
cinoma with histologic grade 1 or 2 and myometrial inva-
sion <50%.>*** However, some investigations have
included tumor diameter <2 c¢m as an additional criterion
for low-risk endometrial cancer,s’24 and recent studies
have suggested optimal tumor size cutoff values of
2.5 cm?® and 3.5 cm.*®

Univariate Cox regression indicated that myometrial
invasion >50%, lymphovascular space invasion and surgi-
cal-pathologic stage >Ia were associated with greater like-
lihood of disease recurrence, although surgical-pathologic
stage >la was the only significant factor in multivariate
analysis. Notably, tumor size was not associated with dis-
ease recurrence. Previously reported risk factors for recur-
rence of low-risk endometrial cancer include age, surgical-
pathologic stage, myometrial invasion >50%, presence of
lymphovascular space invasion, histologic grade 3, tumor
diameter >2 ¢cm and postoperative adjuvant therapy.”’ '
The recurrence rate in the present study was only 1.7% (4
patients), which may have limited the power of our ana-
lysis to identify all factors associated with recurrence.
Nevertheless, inspection of the odds ratios suggests that
lymphadenectomy was not associated with disease recur-
rence in our cohort.

Intraoperative frozen section pathology requires good
diagnostic accuracy to be used to facilitate decision-
making regarding whether to perform lymphadenectomy
in patients with endometrial cancer. A previous study
described high coincidence rates (mostly >90%) between
intraoperative frozen section pathology findings and the
final pathologic diagnosis,’* and the Mayo Clinic reported
an inconsistency between methods of only 1.3%.%
However, some authors have suggested that an accurate
pathologic diagnosis during surgery can only be made by
institutions with a high level of expertise.’* Intraoperative
frozen section pathology has high requirements regarding
sample preparation and evaluation, and many hospitals in
China may not be in a position to provide an accurate
diagnosis using this technique. Indeed, diagnostic agree-
ment rate between intraoperative frozen section pathology
and postoperative pathology is 70-80% in China,> lower
than that reported in other countries. All patients in our
study were diagnosed with endometrioid carcinoma
(grade 1/2) by preoperative diagnostic curettage. In the
non-lymphadenectomy group, 10 cases were diagnosed as
complex atypical hyperplasia by intraoperative frozen
section pathology, but postoperative pathology altered
the diagnosis to histologic grade 1 in 8 cases and grade

2 in 1 case. One case suggested complex atypical hyper-
plasia in postoperative pathology without residual tumor.
Importantly, there were no instances of pathologic
upgrade to grade 3. The postoperative pathological
upgrade could be attributed to the limited availability of
frozen samples, and the most severe lesions were not
utilized as specimens. The reason for atypical hyperplasia
observed in the intraoperative frozen section and post-
operative pathology was that the lesions were scraped
out during preoperative diagnosis and no residual tumor
was detected. The overall coincidence rate between
intraoperative frozen section pathology and postoperative
pathology in the diagnosis of myometrial invasion was
similar to that reported previously.*® The ability of intrao-
perative frozen section pathology to diagnose myometrial
invasion depth depends on the sampling method. For
example, a sample permitting accurate diagnosis can be
obtained when myometrial invasion is visible to the naked
eye during surgery, whereas random sampling when myo-
metrial invasion is not visible might result in missed
lesions.

Notably, intraoperative frozen section has limitations in
the diagnosis of lymphovascular space invasion. Among the
117 patients who did not undergo lymphadenectomy, post-
operative pathology revealed 14 cases of lymphovascular
space invasion, 2 cases of cervical interstitial infiltration
and 1 case of deep myometrial invasion. Fifteen patients
received postoperative adjuvant radiotherapy due to the
presence of high-risk factors, and no serious adverse effects
were reported. Two patients with disease recurrence were
treated with chemoradiotherapy; further recurrence was not
observed after treatment, and neither patient died during the
study period. Among the 121 patients who underwent pel-
vic lymphadenectomy, postoperative pathology showed 10
cases of lymphovascular space invasion, 1 case of cervical
interstitial infiltration and 1 case of deep myometrial inva-
sion. Fifteen patients were considered to be at high risk and
given radiotherapy. Importantly, overall survival did not
differ significantly between the lymphadenectomy and non-
lymphadenectomy groups. There were 3 cases of postopera-
tive pathologic stage upgrade in each of the non-
lymphadenectomy group (to stage Ib in 1 case and stage II
in 2 cases) and lymphadenectomy group (to stage Ib, II and
IIIb in 1 case each). After postoperative adjuvant radio-
therapy/chemoradiotherapy, only the patient with stage
IIIb disease had pelvic recurrence, and this patient subse-
quently died due to lung metastasis. Survival analysis indi-
cated that advanced and

surgical-pathologic  stage
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lymphovascular space invasion were related to survival,
whereas pelvic lymphadenectomy was not. Previous studies
have also concluded that pelvic lymphadenectomy does not
improve overall survival in patients with low-risk endome-
trial cancer.” ' Based on our results and published data, we
suggest that pelvic lymphadenectomy may not be indicated
in patients diagnosed with low-risk endometrial cancer by
intraoperative frozen section pathology.
This study has some limitations. This was not
a randomized controlled trial, so the findings should be
interpreted with caution. As this was a retrospective analysis,
it may be prone to selection and/or information bias. This
was a single-center study, so the generalizability of the find-
ings is unknown. The study may have been underpowered to
detect some real effects because of the small sample size. The
follow-up time was limited. Large-scale, multicenter, rando-

mized controlled trials are needed to confirm our findings.

Conclusion

Our findings support the proposal that pelvic lymphade-
nectomy may not be necessary in patients with an intrao-
perative diagnosis of low-risk endometrial cancer. For
patients identified postoperatively as having high-risk fac-
tors or disease recurrence, treatment with adjuvant therapy

appears to be associated with a good prognosis.
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