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Abstract Objective To evaluate the agreement between the histopathological diagnoses of
preoperative endometrial samples and surgical specimens and correlate the agree-
ment between the diagnoses with the impact on surgical management and the survival
of patients with endometrial adenocarcinomas.
Methods Sixty-two patients treated for endometrial cancer at a university hospital
from 2002 to 2011 were retrospectively evaluated. The histopathological findings of
preoperative endometrial samples and of surgical specimens were analyzed. The
patients were subjected to hysterectomy as well as adjuvant treatment, if necessary,
and clinical follow-up, according to the institutional protocol. Lesions were classified as
endometrioid tumor (type 1) grades 1, 2, or 3 or non-endometrioid carcinoma (type 2).
Results The agreement between the histopathological diagnoses based on preoper-
ative endometrial samples and surgical specimens was fair (Kappa: 0.40; p< 0.001).
However, the agreement was very significant for tumor type and grade, in which a
higher concordance occurred at a higher grade. The percentage of patients with lymph
nodes affected was 19.2%. Although most patients presenting with disease remission
or cure were in the early stages (90.5%), there were no significant differences between
those patients who had a misdiagnosis (11/16; 68.8%) and those who had a correct
diagnosis (25/33; 75.8%) based on preoperative endometrial sampling (p¼ 0.605).
Conclusion Our findings corroborate the literature and confirm the under staging of
preoperative endometrial samples based on histopathological assessment, especially
for lower grade endometrial tumors. We suggest that the preoperative diagnosis
should be complemented with other methods to better plan the surgical management
strategy.
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Introduction

Endometrial cancer is the second most common gynecologi-
cal malignancy and the fourth most common malignancy in
women. It represents 7% of cancers in women and the 6th

most common cause of death by cancer in women. The
estimates show � 60 thousand new cases and 12,000 deaths
during the year 2016 in the United States.1 In Brazil, almost
7,000 new cases were estimated for 2018.2 The survival rate
after 5 years of follow-up is 90%when the tumor is diagnosed
in the early stage, but the survival is only 30% if detected
later.3 Abnormal vaginal bleeding is the initial symptom, and
diagnosis is usually made in the early stages of the disease
(e.g., in 75% of patients).4

Tumor grading, defined by the International Federation of
Gynecology andObstetrics (FIGO) in 1988 and revised in 2009,
is based on histopathological analysis of surgical specimens.
The samples obtained during hysterectomy and bilateral
adnexectomy with pelvic and para-aortic lymph node dissec-
tions are necessary, and the involvement of tumor grading
from intraoperative specimens is a key point.5 However, the
initial diagnosis is established by the histopathological analy-
sis of endometrial biopsies.6 The histological subtype and the
grade of endometrial cancer are key factors related to the
probability of disease spread and recurrence.7–10

Total hysterectomy remains the standard treatment for
the management of endometrial cancer.11 However, the

benefit of systematic lymphadenectomy for women with
early stage endometrial cancer is a matter of debate, and is
basically defined according to the preoperative histopatho-
logical grade.12–14 Thus, the accuracy of preoperative histo-
pathological analysis of endometrial biopsies is imperative
because it directly affects the surgical management.15,16

Studies published since the 1980s have demonstrated
discordance between the histopathological analysis of pre-
operative endometrial samples and surgical specimens.
Moreover, the discordance rates vary according to grades
and other factors, such as the method of sample collec-
tion.16–24 Thus, the study of preoperative endometrial sam-
pling as a predictor of surgical specimengrading and its value
on surgical decisions and patient prognosis is still debated.

The present study aimed to evaluate the agreement be-
tween the histopathological diagnoses of preoperative endo-
metrial samples and surgical specimens and to correlate it
with the impact on surgical management and survival of
patients with endometrial adenocarcinomas from our univer-
sity hospital.

Methods

The present study was performed at the Gynecologic On-
cology discipline of the Gynecology Department of the
Universidade Federal de São Paulo (UNIFESP), São Paulo,

Resumo Objetivo Avaliar a concordância entre os diagnósticos histopatológicos de amostras
endometriais pré-operatórias e cirúrgicas de pacientes com adenocarcinomas endo-
metriais e avaliar o impacto da concordância entre os diagnósticos no planejamento
cirúrgico e sobrevida das pacientes.
Métodos Dados de 62 pacientes com câncer de endométrio operadas entre 2002 a
2011 em um hospital universitário foram avaliadas retrospectivamente. As pacientes
foram submetidas à histerectomia e tratamento adjuvante, se necessário, e acompa-
nhadas clinicamente de acordo com o protocolo institucional. Foram avaliados os
resultados das análises histopatológicas das amostras endometriais pré-operatórias e
cirúrgicas. As lesões foram classificadas como tumor endometrioide (tipo 1) graus 1, 2
ou 3 ou carcinoma não endometrioide (tipo 2).
Resultados De modo geral, houve uma concordância baixa entre os diagnósticos
histopatológicos das amostras endometriais pré-operatórias e cirúrgicas (Kappa: 0,40;
p< 0,001). Entretanto, uma alta concordância entre os diagnósticos foi observada nos
tumores de graus mais elevados. Comprometimento de linfonodos ocorreu em 19,2%
das pacientes e amaioria das que apresentaram remissão ou cura foram diagnosticadas
nos estágios iniciais da doença (90,5%). Não houve diferença significativa na taxa de
remissão ou cura entre as pacientes que tiveram concordância (25/33; 75,8%) ou
divergência (11/16; 68,8%) entre os resultados histopatológicos pré-operatórios e
cirúrgicos (p¼ 0,605).
Conclusão Nossos achados corroboram a literatura e confirmam o sub-estadiamento
de amostras endometriais pré-operatórias com base na avaliação histopatológica,
especialmente para tumores endometriais de baixo grau. Outros métodos comple-
mentares são necessários para um diagnóstico pré-operatório mais preciso a fim de
melhorar o planejamento cirúrgico.
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Brazil. The study was approved by the Ethics Committee of
the UNIFESP (CAAE: 02003912.5.0000.5505). The study
presents a mixed design of cross-sectional and retrospective
cohort, as it was developed into two steps. A cross-sectional
study was performed to evaluate the association of pre and
postoperative specimens’ diagnosis of endometrial cancer.
Then, a retrospective cohort strategy was also applied to
explore the impact of agreement or not of the histopatho-
logical classifications, determined from the preoperative
endometrial samples and surgical specimens, on patients
survival.

Patients

Consecutive patients treated for endometrial cancer from
2002 to 2011 at the Gynecology Department of the Uni-
versidade Federal de São Paulo (UNIFESP) had their data
reviewed from a prospectively maintained patient database.
A total of 122 patients referred to our service with a
previous endometrial cancer diagnosis were elected for
this study. The inclusion criteria were women presenting
endometrial cancer with a preoperative histopathological
evaluation. For the patients referred from other institutions,
our protocol was to review the biopsy specimens, and then,
57 patients whose preoperative biopsies specimens were
not available for review were excluded from the study.
Three women who did not had the postoperative data
available in the datasheet were excluded as well. The
final data analysis included 62 women with complete
data about pre and postoperative histological evaluation.
The preoperative endometrial sampling was performed by
hysteroscopy with biopsy or curettage and histopatholog-
ical analysis. The preoperative histopathological analysis or
reviews were performed by an experienced pathology team
from our institution that also performed the histopatholog-
ical analysis of surgical specimens as per the department
protocol. Patients were subjected to hysterectomy with
bilateral salpingo-oophorectomy, associated or not with
lymphadenectomy, and adjuvant treatment if necessary.

The clinical follow-up of patients was performed according
to the institutional protocol.

According to theWorld Health Organization and the Royal
College of Pathologists’ definitions for tumor cell type, the
lesions were classified as endometrioid adenocarcinoma
(type 1) or non-endometrioid adenocarcinoma (type 2,
mostly serous and clear cells). Endometrioid adenocarcino-
mas were sub classified as grades 1, 2, or 3 according to the
FIGO) with a higher grade corresponding to less-differenti-
ated lesions. Preoperative cancer samples could also be
classified as atypical hyperplasia.

Data Analysis

Cases were grouped by preoperative and surgical histopatho-
logical diagnoses, and the correlation between them was
assessed. Lymph node involvement and number of lymph
nodes involved were registered for each group as features
related to a higher risk of disease recurrence. Survival and
clinical prognosis were also registered for each patient. Con-
tinuous variables were described as the mean and standard
deviation and categorical variables as frequency and percent-
age. The McNemar and Chi-square tests were used to compare
proportions of histopathological diagnoses between the pre-
operative samples and surgical specimens. The Kappa correla-
tion evaluated the agreement between the preoperative and
surgical specimens. Overall survival was estimated using
Kaplan-Meier curves and log-rank test. For that, the time of
statistical analysis was performed using SPSS for Windows
version21.0 (IBMCorp., Armonk,NY,USA), andp-values< 0.05
were considered statistically significant.

Results

We identified 62 cases that met our inclusion criteria. Most
patients had preoperative endometrial sampling by hyster-
oscopy (60.0%), 18 were obtained by curettage and biopsy
(32.7%) and 4 (7.3%) had missing endometrial sampling
methods. ►Table 1 summarizes the findings of the

Table 1 Histopathological review of the cases grouped by preoperative endometrial samples and surgical specimens

Surgical specimens

Preoperative
endometrial samples

Atypical
hyperplasia
N (%)

Endometrioid
adenocarcinoma
grade 1
N (%)

Endometrioid
adenocarcinoma
grade 2
N (%)

Endometrioid
adenocarcinoma
grade 3
N (%)

Non-endometrioid
adenocarcinoma
N (%)

Total
n(%)

Atypical hyperplasia 0 (0) 10 (55.6) 5 (27.8) 1 (5.6) 2(11.1) 18 (100)

Endometrioid
adenocarcinoma grade 1

0 (0) 16 (64.0) 7 (28.0) 0 (0.0) 2 (8.0) 25 (100)

Endometrioid
adenocarcinoma grade 2

0 (0) 2 (25.0) 4 (50.0) 1 (12.5) 1 (12.5) 8 (100)

Endometrioid
adenocarcinoma grade 3

0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (100)

Non-endometrioid
adenocarcinoma

0 (0) 1 (9.1) 0 (0) 1 (9.1) 9 (81.8) 11 (100)

Chi-square - p< 0.001.
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histopathological review of the preoperative endometrial
samples and surgical specimens. The general agreement
between the preoperative endometrial samples and surgical
specimenswas 46.8% (Kappa: 0.279, p< 0.001). However, we
noted that the agreement varied significantly by tumor type
and grade, so that a reasonable concordance occurred at
endometrioid adenocarcinoma grade 1 (64.0%) and grade 2
(50.0%) and non-endometrioid adenocarcinoma (81.8%). It is
interesting to note that there were 18 patients diagnosed
with atypical hyperplasia in the preoperative sample and
none confirmed in the surgical sample. Moreover, nowomen
were diagnosed with endometrioid adenocarcinoma grade 3
in the preoperative samples, and we observed 3 in the
surgical specimens. Those data demonstrate that higher
discordances occur in the extremes of classifications.

During the hysterectomy, the lymph nodes were excised
in 61 patients and were affected in 10 patients
(19.2%). ►Fig. 1 describes the percentage of patients with
positive lymph nodes according to the histopathological
grades of the preoperative endometrial samples and surgical
specimens.

We obtained the follow-up data of 49 patients for a
period that varied from 1 to 121 months (median: 41;
Q25:9; Q75: 66 months/mean� SD: 45.6� 31.9 months).
Of those, 20 were considered cured (32.7%), 20 had disease
remission (40.8%), 2 had active disease or suffered disease
recurrence (4.8%), and 11 died (22.4%). The percentage of
patients with disease remission or cure according to the
histopathological grade of the surgical specimens are de-
scribed in ►Table 2.

We also evaluated the rates of disease remission or cure
among the 49 patients with follow-up data, according to
agreement or not with the histopathological classifications

determined from the preoperative endometrial samples
and surgical specimens. The percentage of patients with
disease remission or cure was similar between those who
had a correct diagnosis (15/22, 68.2%) on preoperative
endometrial sampling and those with a misdiagnosis
(21/27, 77.8%; p¼ 0.450). Then, ►Fig. 2 shows the
Kaplan-Meier curve for survival function in subgroups of
women with correct diagnosis or misdiagnosis on preoper-
ative endometrial sampling. This shows that the estimated
mean of survival time was similar between patients with
correct diagnosis in the preoperative samples (85.6%) and
those with misdiagnosis (93.7%, p¼ 0.487). Those data
showed that even though misdiagnosis in preoperative
samples is frequent (53.2% of cases), it does not affect the
survival rates of patients.

Table 2 Percentage of patients with disease remission or cure
according to thehistopathological gradeof the surgical specimens

Histopathological
grade of the
surgical specimens

Disease remission
or cure
n(%)

Endometrioid
adenocarcinoma grade 1

19/21 (90.5)

Endometrioid
adenocarcinoma grade 2

13/15 (86.7)

Endometrioid
adenocarcinoma grade 3

2/2 (100.0)

Non-endometrioid
adenocarcinomas

2/11 (18.2)

Total number of patients 36/49 (73.5)

P< 0.001.

Fig. 1 Percentage of patients with positive nodes according to histopathological grade of the preoperative endometrial samples and surgical
specimens.
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Discussion

Pathological information of preoperative sampling is often
used to stratify endometrial cancer based on low and high
risk for lymphatic dissemination and prognosis, which
guides decision-making for surgical planning. Thus, the
accuracy of the preoperative histopathological assessment
is imperative. Our findings showed that the agreement
between the histopathological diagnoses based on the pre-
operative endometrial samples and those based on the
surgical specimens is fair, and the vast majority of samples
that were misdiagnosed had a lower grade classification
based on preoperative endometrial sampling. Our findings
corroborate those of other studies that also showed fair
agreement between the histopathology assessment of pre-
operative and surgical specimens in endometrial can-
cer,20,25,26 suggesting that the preoperative histological
grade is not a good predictor of definitive diagnosis. Our
findings and those outcomes suggest that patient treatment
planning can be underestimated and may impair the
patient’s prognosis.

On the other hand, the samples classified as non-endo-
metrioid adenocarcinoma had higher agreement between
the diagnoses based on the preoperative endometrial sam-
ples and the surgical specimens. Hence, at least for the
patients with the worst prognosis, a higher accuracy of
histopathology for the preoperative endometrial sample
gives us the correct information for the decision-making
on surgical planning for most cases.

Despite some authors9,27 and FIGO11 recommending that
the surgical treatment of endometrial cancer include hyster-
ectomy plus lymph node dissection of the pelvis and para-
aortic areas for all histological grades and types of endome-

trial cancer, there are other authors12,13,28,29 who did not
find benefits of lymph node dissection for patientswith early
disease. In our study, most patients underwent lymph node
dissection, and we found � 20% of cases with lymph node
involvement, which represents a higher percentage than that
in other studies.9,30,31 However, those with early disease
presented a lower incidence of lymph node involvement, and
higher grade tumors had a higher incidence of lymph node
involvement, corroborating the literature findings.28

It is well established that patient prognosis and survival
are directly associated with tumor staging and lymph node
involvement. We considered those patients without disease
recurrence after 60 months of follow-up to be cured, and
those patients without disease recurrence before completing
60 months of follow-up to have disease remission. We found
a significantly lower disease remission/cure for patients
presenting with non-endometrioid adenocarcinoma, similar
to the literature findings.32,33 A limitation of our data are the
small number of patients presenting endometrioid adeno-
carcinomagrade 3, who had 100% of remission/cure,which is
not consistent with this tumor type. Additionally, the under
staging of endometrial cancer did not affect the survival
rates, probably due to the higher grades and, consequently, a
worse prognosis patients, in whom there was a greater
agreement between the histopathological assessments of
the preoperative and surgical specimens. Another pitfall is
that the follow-up until 60 months was missed for most
patients and the survival analysis can be compromised,
although Kaplan-Meier plots do not show any difference
between subgroups.

The retrospective design of our study is also a limitation.
Additionally, although all surgeries were performed in the
same hospital, the surgeons were not the same, and there
was no clear rule to perform lymph node dissection in early-
stage tumors, which can be considered a bias.

Faced with our results and literature findings demonstrat-
ing the under staging of endometrial cancer on preoperative
endometrial samples, other parameters can be considered for
surgical planning. Magnetic resonance imaging to evaluate
myometrial invasion,34 tumor volume,35 and intraoperative
staging estimation by the analysis of cryopreserved speci-
mens36 can also contribute to surgical planning.

Conclusion

In summary, our findings corroborate the literature results
and confirm the under staging of preoperative endometrial
samples by histopathological assessment, especially for low-
er grade endometrial tumors. Therefore, we suggest that the
preoperative diagnosis should be complemented with other
methods to better plan the surgical management strategy.
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