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Abstract

Aim: Endometrial cancer is a gynecological malignancy that accounts for approximately 7% of new cancer cases
and 4% of cancer-related deaths in women. The most important factor determining the prognosis of this ailment
isthe depth of myometrial invasion, which has been reported to be associated with the tumor grade, lymph node
metastasis, and patient survival. The aim of this study was to investigate the effectiveness of magnetic resonance
imaging (MRI) and frozen results in determining the depth of myometrial invasion needed to guide the
intraoperative decision-making process in endometrial cancer patients by comparing them with paraffin results,
to evaluate the accuracy rate and to establish a reliable estimation model by using other data in the study.
Methods: In this study, the files of patients who underwent surgery for endometrial cancer between January 01,
2012 and January 31, 2019 in Kocaeli Derince Training and Research Hospital, Department of Obstetrics and
Gynecology, were evaluated retrospectively.

Results: The results of the paraffin examination were found to be in good agreement with the frozen results, while
the MRI showed a moderate agreement (Kappa coefficient 0.741 and 0.414, respectively). A logistic regression
model based on the MRI and frozen results included MRI (less or more 50% invasion), frozen (less or more 50%
invasion), age, gravida, parity, and CA 125 (U/ml). The Nagelkerke R square value for this model was 84,0%,
and the sensitivity and specificity of the model for predicting paraffin examination results were 90,5% and 97.3%,
respectively.

Conclusion: Compared to MRI, frozen results are more reliable in determining myometrial invasion when the
paraffin result is accepted as the gold standard. Myometrial invasion can be estimated with high sensitivity and
specificity using a model including MR, frozen, CA 125, age, parity.
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INTRODUCTION
Endometrial cancer is a gynecological

Several studies have showed the prognostic
significant of different parameters including lymph

malignancy that is widely diagnosed in developed
countries, accounting for about 7% of new cancer
cases and 4% of cancer-related deaths in women. (1)

node status, histological type of carcinoma (serous
carcinoma and clear cell carcinomas are poor
prognostic types), histological grade, stage of
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disease, depth of myometrial invasion,
lymphovascular space and cervical involvement.
().

Other than tumor type and grade, groupings
and suggested management algorithms may take
into account age, body mass index and stage (3).

Preoperative CA 125 test may be requested
from women who are diagnosed with endometrial
cancer and suspected of metastatic disease. Sood et
al. reported that increased CA 125 levels are very
important and even the only determinant of
extrauterine disease (4).

Since MRI provides very good contrast
resolution in soft tissue, it is the most valuable
imaging method in the diagnosis and staging of
endometrial cancer. For the evaluation of the uterine
anatomy, the best imaging is obtained in the T2-
weighted sequence. In this sequence, the
endometrium is hyperintense, the inner edge of the
myometrium (subendometrial zone) is hypointense
(5).

Having knowledge about the depth of
myometrial invasion and the histological degree of
endometrial cancer before the operation affects the
surgical approach. Stage | is only in the uterus. It has
not spread to lymph nodes or distant sites. While
these data allow selection of patients for pelvic or
paraaortic lymph node sampling, it can eliminate the
need for radical surgery in patients at low risk of
recurrent disease or comorbidity (6). According to
one study, the combination of MRI and HEB
(hysteroscopic excisional biopsy ) showed an high
accuracy and rates of sensitivity (85.0%),
specificity (88.5%), negative predictive value
(91.9%) and positive predictive value (79.0%) in
identifying low-risk patients who do not need
extensive surgical staging.(7)

The aim of our current study is to compare the
efficacy of MRI and frozen results with paraffin
results in determining the depth of myometrial
invasion required to guide the intraoperative
decision-making process in patients  with
endometrial cancer, to evaluate the accuracy rate
and to create a reliable prediction model using other
data in the study.

MATERIALS AND METHODS

In this study, were evaluated files of patients
who underwent surgery for endometrial cancer
between 01 January 2012 and 31 January 2019 at
Health Sciences University, Kocaeli Derince
Training and Research Hospital, Obstetrics and
Gynecology Clinic retrospectively.

Statistical Methods

Computer data were analyzed by SPSS 25.0
program. When comparing the groups, just as the
parametric test is met in the numerical data,
independent groups t test, if not, the Mann-Whitney
U test was used. The agreement between the
diagnostic tests was calculated with Cohen's Kappa
coefficient. Multivariate comparative logistic
regression analysis models were used. P <0.05 was
accepted as the statistical significance limit.

Research Design

Our research is a retrospective diagnostic test
verification study. Preoperative MRI, intraoperative
frozen and final pathology results of patients
diagnosed with endometrial cancer were recorded
by analyzing patient files and these findings were
compared.

Study reporting was done following the
STROBE guidelines (8).

Participants

In this study, we retrospectively reviewed the
records of the 77 patients with endometrial
cancer.Six patients whose pathology results were
not recorded in the patient files were excluded
(n=71).

Variables

The main dependent variable of the study is
the result of paraffin pathology examination. Other
variables examined are:

* Age

* Parity

* Tumor type, grade

* Myometrial invasion rate according to MRI
result

* Myometrial invasion rate according to Frozen
result

Ethical Approval

The necessary permissions were obtained
from the Clinical Research Ethics Committee of
Health Sciences University Kocaeli Derince
Training and Research Hospital.(Date: 28.03.2019,
number: 2019-8) .This study was carried out per the
Declaration of Helsinki.

RESULTS

The average age of the participants in the
study was 62.34 + 9.01 years and the age range was
47-87 years (Table 1).

78.9% of the participants (n = 56) applied with
the postmenopausal bleeding.Total abdominal
hysterectomy was performed in 33.8% (n = 24) of
these, and more than half myometrial invasion was
detected in 40.8% (n = 29) according to paraffin
examination results.

Two Variable Comparisons



It was observed that the paraffin and frozen
examination results were well compatible, and the
MRI result was moderately compatible (Table 2).

When the paraffin examination result is taken
as the gold standard, the test value - sensitivity ratio
of the MR result is quite high, but the degree of
specificity is relatively low (Table 3).

Paraffin examination was taken as the gold
standard. When the test value of the frozen result is
examined, it is noteworthy that both sensitivity and
specificity rates are at acceptable levels, and
positive and negative predictive values are high

(Table 4).
When numerical data were examined
according to paraffin examination, only a

statistically significant difference was found in
CA125 value. CA125 level was found higher in
cases where the invasion was more than half of
myometrium (Table 5).

According to the paraffin examination results,
CA 125 was found statistically significantly higher
in cases where the invasion was more than half.

Multivariate Analysis

In this study, three different logistic regression
models were created to find the model that can make
the closest estimate to the paraffin examination
result, which is accepted as the gold standard.

In the first model, frozen (less than half / more
than half), age, gravida, parity and CA125 (U / ml)
variables were included. For this model, the
Negelkerke R square value was 83. 1%, the
sensitivity of the model in predicting the paraffin
examination result was 90. 5% and the specificity
was 94. 6%. It was determined that the significant
among the variables in the model was frozen.

In the second model, MRI (less than half /
more than half), age, gravida, parity and CA125 (U
/ ml) variables were included. For this model, the
Negelkerke R square value was 40%, the sensitivity
of the model in predicting the paraffin examination
result was 62. 5%, and its specificity was 84. 2%.

Among the variables in the model, there were
no significant variables other than MRI.

Variables MRI (less than half / more than
half), frozen (less than half / more than half), age,
gravida, parity and CA125 (U / ml) were included
in the third model created with the result of MR1 and
frozen. For this model, the Negelkerke R square
value was 84. 0%, the sensitivity of the model in
predicting the paraffin examination result was 90.
5% and the specificity was

97. 3%. (Table 6)

DISCUSSION

At the end of this study, we observed that
patients with endometrial cancer had a good level of
compatibility paraffin examination results with
frozen results, with MRI was moderately
compatible. CA125 levels were higher in cases
where myometrial invasion was more than half. It
was determined that myometrial invasion status can
be estimated with 90.5% sensitivity and 97.3%
specificity in the logic regression model created
from MRI, FS(Frozen section) CA 125, age, parity
and gravida.

Ninety percent of endometrium cancers occur
in women older than 50 years. Approximately 20%
of women are diagnosed before menopause, and the
disease develops in about 5% of women before the
age of 40.

Moreover association between EC and
adenomyosis, described by the presence of ectopic
endometrial glands and stroma within the
myometrium, is still discussed: adenomyosis is
found with an incidence of 10 to 18% in EC
specimen at final histology after hysterectomy (9).

For  differential diagnosis between
adenomyosis and EC ultrasound evaluation of
subendometrial vascularity a new research area with
is needs more investigations (10).

Endometroid adenocarcinoma is the most
common histological type (3). In our study,
adenocarcinoma was found most common type
(77.5 %). of endometrial cancer compatible with the
literature. According to the 2019 American Cancer
Association data, the average age of women
diagnosed with endometrial cancer is 60, and it is
rarely seen in women under 45 (11).

In our study, patients diagnosed with
endometrial cancer were over 45 years old (age
range 47-87) and the mean age was 62.34 = 9.01.
Although rare cases (5%) were reported under the
age of 45 in previous studies, in our study the fact
that the youngest case was 47 years old due to the
fact that patients did not have sufficient information
about the symptoms related to endometrial cancer.
The fact that 40,8 % of the patients had more than
half an invasion according to the results of paraffin
examination at the stage of diagnosis was
considered as supporting this interpretation.

MRI has been reported the best tool to
evaluate myometrial depth of invasion and cervical
involvement preoperatively, which is associated
with tumor grade, presence of lymph node
metastasis, and overall survival (12-14).

In the previous studies, different sensitivity
(between 64.7 and 100), specificity (between 58.8



and 100), negative predictive (between 28-100), and
positive predictive (between 90-100) values have
been reported in the use of MRI to detect the
presence of myometrial invasion (15-19). In some
studies, the use of MRI to detect the presence of
myometrial invasion has shown high specificity and
low negative predictivity (15-20). It is difficult to
completely eliminate the possibility of microscopic
myometrial invasion with MR.

In our study, a moderate and significant
agreement was found between MRI results and
paraffin results. The sensitivity of MRI in detecting
the degree of myometrial invasion was consistent
with previous studies (87.7%), while its specificity
was relatively low (51.7%). In contrast, the negative
predictive value was relatively high (72%) while the
positive predictive value was low (75%).

The variability of the results is also noticeable
in the literature. The variety of devices used in
determining the degree of invasion of MRI may
occur in the emergence of the difference between
studies. In addition, the difference in education and
experience of the technique, technician and
physician who interprets may contribute to this
variety.

In the reports obtained from the literature,
different consistency ratios ranging from 65% to
98.7% have been reported when comparing FS and
PS (Paraffin section) results (21-24). Soliman and
colleagues reported that half of the physicians who
participated in a survey study did not use FS, while
others used FS in their applications to decide
whether to undergo lymphadenectomy in
endometrial cancers (25).

In our study, a significant and good level of
agreement was found between FS and PS. In
addition, while a relatively high sensitivity (95.1%)
was detected, the specificity rate remained at 76.9%.
One of the points considered here is that the rate of
adenocarcinoma among cases is around 77%. In
comparison studies, low stage and uniform cases
were generally used.

In one study, it was reported that CA-125
levels above 35 U / ml strongly predicted
extrauterine disease and was a strong predictor of
poor prognosis in patients with endometrial cancer
(26).

A study claiming that CA-125 is an
independent determinant of extrauterine disease
spread in endometrial cancer and a marker of
disease better than invasion depth or grade has been
published by Yildiz et al. There have been studies
reporting that there is no relationship between CA-

125 levels and spread of endometrial cancer (27,
28).

Our study seems closer to the studies that state
that CA 125 is effective at first glance. In cases with
a depth of myometrial invasion above 50%, the CA
125 average was found significantly higher,
however, the high standard deviation was doubtful.
In addition, in half of the cases (n = 12) whose
invasion was more than half, the CA 125 value was
lower than 20 U / ml suggests that this marker
cannot be used as a predictive marker alone.

In a publication similar to our study, the
evaluation of the depth of myometrial invasion with
MRI was reported with a sensitivity and specificity
of 79% and 82%, respectively (28-30). Evaluation
of myometrial invasion depth with intraoperative
frozen sections was found sensitivity and specificity
of 74% and 95%, respectively. When all four
parameters were evaluated together, it was reported
sensitivity and specificity of 80% and 82%,
respectively, with a kappa of 0.621. In our study, a
better kappa result was obtained.

In this study, the best result from the logistic
regression models closest to the paraffin
examination result was obtained in the model
consisting of MRI, FS, CA 125, age, parity and
gravida.In this model, 90.5% sensitivity and 97.3%
specificity were achieved. Many studies are
conducted to find markers (N-acetethanolamine,
gene mutations, DNA methylation, etc.) that can
predict prognosis in endometrial cancer (30-32). In
one study claiming that- cell-free DNA (cfDNA)
relative telomere length (RTL) analysis may be a
diagnostic tool for EC detection since the early
stage, whilst its diagnostic performance seems
unsatisfactory for cancer progression, staging, and
grading (33).

By using one or more of these markers, our
model will be able to reach higher sensitivity and
specificity. Thus it may also be more useful in
making clinical decision.

RESULTS

Compared to MRI, frozen results are more
reliable in determining myometrial invasion when
the paraffin result is accepted as the gold standard.

Myometrial invasion can be estimated
with high sensitivity and specificity using a model
including MRI, frozen, CA 125, age, parity.
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n Min Max Average SD  Distortion Stickiness
Age 71 47 87 62,34 9,01 0,36 -0,01
Gravida 71 0 12 2,80 2,61 1,16 1,77
Parity 71 0 9 2,39 2,25 0,90 0,52
NSVD 71 0 9 2,35 2,26 0,92 0,50
Hemoglobin (before operation) 70 8 15 12,61 1,45 -0,68 0,47
Hemoglobin (post-operative) 69 8 13 11,06 1,31 -0,40 -0,37
Duration of hospitalisation 71 3 21 7,14 3,79 143 2,80
CA125 62 2 539 32,26 82,18 5,28 29,01
CA15.3 62 2 34 13,92 7,83 0,73 0,15
CA19.9 62 1 376 20,32 48,65 6,75 48,86

SD: Standard Deviation
NSVD: normal spontaneous vaginal delivery



Table 2: Comparison of Frozen and MRI results with Paraffin examination results

Paraffin examination results *p Cohen's Kappa
less than half more than half coefficient
invasion invasion
Frozen less than half | 39 (%86,7) 6 (%13,3) <0,001 0,741
results invasion
more than half | 2 (%9,1) 20 (%90,9)
invasion
MRI less than half | 36 (%72,0) 14 (%28,0) <0,001 0,414
results invasion
more than half | 5 (%25,0) 15 (%75,0)
invasion

* Kappa test

Table 3: Sensitivity and specificity table of MRI result according to paraffin examination result.

Paraffin examination results Negative Positive
less than half more than half Predictive Predictive
invasion invasion value value

MRI less than 36 14 72
results half
invasion
morethan |5 15 75
half
invasion
Sensitivity 87,8
Specificity 51,7

Table 4: Sensitivity and specificity table of frozen result according to paraffin examination result.

Paraffin examination results Negative Positive
less than half more than half Predictive Predictive
invasion invasion value value

Frozen less than 39 6 86,6
results half
invasion
more than 2 20 90,9
half
invasion
Sensitivity 95,1
Specificity 76,9




Table 5: Comparison of numerical data by paraffin examination results

Paraffin examination | n | Average | SD *p t/Z
results

CA125 less than half invasion | 38 | 13,03 13,52 <0,001** 3,495
more than 24 | 62,71 126,65
halfinvasion

CA15.3 less than half invasion | 38 | 13,66 7,56 0,744 0,329
more than 24 | 14,33 8,38
halfinvasion

CA19.9 less than half invasion | 38 | 12,87 8,57 0,755** -0,312
more than 24 | 32,13 76,95
halfinvasion

Age less than half invasion | 42 | 61,02 9,57 0,140 1,492
more than 29 | 64,24 7,91
halfinvasion

Gravida less than half invasion | 42 | 2,69 2,11 0,666 0,434
more than 29 | 2,97 3,23
halfinvasion

Parity less than half invasion | 42 | 2,36 2,03 0,868 0,167
more than 29 | 2,45 2,56
halfinvasion

NSVD less than half invasion | 42 | 2,29 2,06 0,768 0,296
more than 29 | 2,45 2,56
halfinvasion

Hemoglobin less than half invasion | 41 | 12,63 1,50 0,893 -0,136

(before

operation) more than 29 | 12,59 1,40
halfinvasion

* T test in independent groups.
** Mann whitney U test. t / Z: Used test statistics coefficients. SD: Standard deviation.

NSVD: normal spontaneous vaginal delivery

Table 6: Logistic regression analysis classification table created with MR and frozen result.

Observed Predicted
Paraffin examination results Right guess
less than half more than half
invasion invasion
Paraffin less than half 36 1 97,3
examination invasion
results more than half | 2 19 90,5
invasion
Overall Percent 94,8




