
Introduction 

As the welfare level of countries increase, endometrial

cancer ranks the top among gynecologic cancers. Accord-

ing to 2012 data of GLOBOCAN, the most commonly seen

gynecologic cancer in the United States of America, in the

countries of the European Union (EU) and in Turkey is en-

dometrial cancer. Endometrial cancer, among all other

types of cancers, ranks the fourth place after lung, breast,

and colon cancer [1-5]. 

Endometrial cancer, although often observed during post-

menopausal period, is a gynecologic malignancy likely to

be seen in women during their fertile period as well [2].

Due to the fact that the patients with endometrial cancer

show symptoms during the early period, they are diagnosed

as Stage I at the rate of 75-80% at the time of their visit to

the hospital. The staging of endometrial cancer is mainly

surgical. The staging system comprises 2009 Surgical Stag-

ing System of The Federation of Gynecology and Obstet-

rics (FIGO) and 2010 Cancer Staging System of The

American Joint Committee on Cancer (AJCC) [6]. Total

hysterectomy–bilateral salpingo-oophorectomy (BSO) is

the preferred method, and lymphadenectomy, radiotherapy,

and chemotherapy can also be included if required; it is

worthwhile in Grade 3 disease, in advanced-stage disease,

and in the non-endometrioid histological types [7-11]. At

the time of the established diagnosis, 75% of endometrial

cancers are limited to the uterus. The five-year-survival for

the disease limited to the uterus is 96%, while this rate

proves to be 67% in the patients with regional involvement.

The survival rates are 80-90% in Stage I, 60-80% in Stage

II, and 30-80% in Stage III [7]. The prognosis in the cases

with endometrial cancer is determined by several factors,

which are the spread of the disease within the body (the

presence of metastasis), myometrial invasion depth (local

stage), lymphovascular system involvement, and the

histopathological stage of the tumour. It is known that

among these, the most effective factor on prognosis is the

depth of myometrial invasion, and also the histopatholog-

ical stage of the tumour, as well as the presence of lymph

node metastasis are effective on the life span of the case [1,

12, 13]. Pelvic and para-aortic lymph node metastases are

directly proportional to the myometrial invasion depth and

the histologic grade of the tumour [13].

In order to determine the proper treatment protocol, these

prognostic factors must be evaluated during the preopera-
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Summary

Objective: With regards to early-stage endometrial cancers, the inclusion of lymph node dissection in hysterectomy must be dis-

cussed. The identification of preoperative myometrial invasion is of importance in terms of reducing the rates of morbidity and mor-

tality. This study aimed to investigate the predictive value of preoperative endometrial thickness measurement and CA 125 value in

identifying myometrial invasion. Materials and Methods: Of the patients who received a pathological diagnosis of endometrial cancer

and operated on in Haydarpaşa Numune Training and Research Hospital between the period 2010-2015; 131 patients whose preopera-

tive endometrial thickness measurements as well as CA125 levels were studied were incorporated into this study. The association of  pre-

operative endometrial thickness measurements and CA 125 levels on myometrial invasion were explored. Results: CA 125 levels

increased in  Stage II and above. When CA 125 value is > 35 mIU/ml, the predictive value of myometrial invasion is 35% sensitive and

80% specific in all the histological types and grades. This value in endometrioid cancers is 45% sensitive and 88% specific. The pre-

operative endometrial thickness measurement (16.5 mm) had a 55% sensitivity and a 50% specificity in determining myometrial inva-

sion in all the histological and grade types. However, in endometrioid and Grade 1-2 cancers, there was 16-mm cut-off point, with a 60%

sensitivity and 70% specificity. Conclusion: CA 125 is not a sensitive but a specific test for the assesment of myometrial invasion. The

measurement of endometrial thickness may be valuable in Grade 1-2 endometroid cancers. Although predictive power of both test is

not high, they may be used in surgical planning.
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tive period. Having the knowledge of myometrial invasion

and histologic grade prior to surgery affects the surgical ap-

proach [1]. While the histologic grade is evaluated through

endometrial biopsy prior to the surgery, radiological meth-

ods are applied to determine the depth of myometrial inva-

sion and the presence of cervical invasion [1]. The

identification of preoperative myometrial invasion is of im-

portance in terms of reducing the rates of morbidity and

mortality by providing the opportunity of a fertility-pro-

tecting surgery and decreasing the number of unnecessary

lymphadenectomy operations on geriatric populations.

There are studies available with respect to endometrial

thickness, which were conducted for the purpose of identi-

fying the presence of a preoperative myometrial invasion.

Yet, the specificity and the sensitivity of the method, as well

as the cut-off point of endometrial thickness is controver-

sial, and thus, studies that will provide a foresight in terms

of preoperative myometrial invasion are required to be per-

formed. In this study, the authors  aimed to investigate the

predictive value of preoperative endometrial thickness

measurement and CA 125 value in identifying myometrial

invasion. 

Materials and Methods

One hundred thirty-one patients who received a histopatholog-

ical diagnosis of endometrial cancer and who were operated on

in The Clinic of Obstetrics and Gynecology in Haydarpaşa Nu-

mune Training and Research Hospital between the period 2010-

2015 were incorporated into the study. The study was approved by

local Review Board. The computer registries and medical files of

the patients were retrospectively reviewed. The patients with

missing data as well as those whose complete blood results, ul-

trasonography findings or CA 125 levels could not be reached,

were excluded from the study. Furthermore, the patients with pre-

operative infection, those diagnosed with another type of cancer

prior to endometrial cancer, those using preoperative corticos-

teroid, those with hematologic diseases, those with auto-immune

diseases, as well as immunodeficient and HIV/AIDS patients were

not incorporated into the study. 

It was stipulated that the transvaginal ultrasonographic imaging

be performed in The Clinic of Obstetrics and Gynecology in Hay-

darpaşa Numune Training and Research Hospital. During the pre-

operative evaluation, 5 Mhz convex abdominal and 8 Mhz vaginal

probes were used along with Mindray DC7-brand ultrasound de-

vice. As for the endometrial thickness measurement; sectioning

was performed on the sagittal plane of the uterus, and the meas-

urement was performed in anterior-posterior direction. 

The CA 125 values were detected through the chemilumines-

cent microparticle immunoassay (CMIA) method along with the

serum obtained by centrifuging the venous blood sample at 4,000

cycles/min for three minutes and with an immunologic analyzer

system. The CA 125 < 35 U/ml values were accepted to be nor-

mal.

The preoperative endometrial sampling was performed in the

form of a fractional curettage. The histopathological results of the

preoperative endometrial sampling were recorded for the purpose

of comparing them with the results of the postoperative hysterec-

tomy specimen. 

The age, histologic grades, histopathological types, myometrial

invasion, peritoneal cytology, lymphovascular involvement,

pelvic-para-aortic lymph node involvement, and the surgical

stages of the patients were all recorded. The surgical staging of the

patients was performed according to FIGO 2009 Classification. 

Main measure outcomes included CA 125 levels, endometrial

thickness and pathologically proven myometrial invasion.

SPSS 18 program was used for the statistical evaluation of the

findings. A two-way evaluation was performed on all the data at

a 95% confidence interval. The statistical significance level was

taken as p < 0.05. While the study data were being evaluated,

comparative analyses were performed besides the descriptive sta-

tistical methods (mean, standard deviation, and frequency). Chi

Square test and Student t-test were used in comparisons of the pa-

rameters that showed a normal distribution. On the other hand,

Mann Whitney U test was used in the inter-group comparisons of

the parameters that did not show a normal distribution. In the com-

parison of the qualitative data, however, McNemar test was used.

ROC analysis was performed for the calculations of AUC, sensi-

tivity, and specificity. 

Results

The age distribution of the patients was in the range from

25 and 86 years, and the mean age was found to be 60.6 ±

12.0 years; 74.8% (n=98) of the patients consisted of post-

menopausal women, while 25.2% (n=33) of them were in

their premenopausal period. The average  number of ges-

tations and parities were 4.9 ± 3.6 and 3.4 ± 2.4, respec-

tively, and 90.8% of the patients (n=119 patients) were

multiparous, whereas nine patients (6.8%) were infertile.

When the authors reviewed the distribution of comorbid

diseases pertaining to patients, 45.8% (n=60) of them were

diagnosed with hypertension, whereas 61% of them (n=80)

were diagnosed with diabetes.

A preoperative endometrial sampling was performed in

127 of the patients and118 patients were diagnosed with

preoperative endometrial cancer, while seven patients were

diagnosed with complex atypical hyperplasia, one patient

was diagnosed with complex non-atypical hyperplasia, and

one patient was diagnosed with endometrial polyp. The

sensitivity of the preoperative endometrial sampling was

found at 93.3%. 

When the pathology results of the patients who under-

Table 1. —  The distribution of the histological types of en-
dometrial carcinomas.
Pathological Diagnosis Frequency Prevalence

Endometrioid cancer 100 76.3 

Synchronous tumour 2.3

Endometrioid + ovarian mucinous 1

Endometrioid+ ovarian clear-celled 1

Tubal and endometrial serous carcinoma 1

Non-endometrioid cancer 21.4 

Serous carcinoma 7

Clear cell cancer 2

Mixed (endometrioid and mucinous type) 10

Mixed (serous and clear-celled) 1

Coexisting sarcoma 8  
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went surgery were reviewed, the most commonly-found en-

dometrioid type (76.3%) was the histopathological type,

which was followed by non-endometrioid type and syn-

chronous tumours (Table 1). The post-surgical follow-up

periods of the patients lasted for about 18 months. No pa-

tient loss was experienced during the follow-up period per-

taining to Stage I tumours. The survival rate in the tumours

of Stage II and above was 60%. This difference was found

to be statistically significant (p < 0.001). 

The number of premenopausal patients was 33, whereas

the number of postmenopausal patients was 98. Accord-

ingly, the patients’ ages, gravidities, and parities were sig-

nificantly high in the menopausal group (p < 0.001). When

the authors reviewed the preoperative endometrial sam-

pling results, it was seen that the diagnosis of endometrial

cancer was established at 86.6% of the premenopausal pa-

tients, whereas the diagnosis of complex atypical hyper-

plasia was established at 13.4% of the patients. In the

postmenopausal patient population, on the other hand, en-

dometrial sampling was performed in all the patients, after

which surgery was performed, and there was a diagnosis of

endometrial cancer in 94.8% of them, complex atypical hy-

perplasia in three of the patients, simple hyperplasia in one

patient, and there was a diagnosis of endometrial polyp in

one patient. In the premenopausal and postmenopausal

groups, no statistical difference was found between the di-

agnostic findings of the preoperative endometrial sampling.

When the authors assessed  the histological diagnoses, en-

dometrioid cancers were seen at the rate of 87.8% in the

premenopausal age group, whereas this rate proved to be

72.48% in the menopause group, and the difference in be-

tween was statistically insignificant. The prevalence of syn-

chronous tumour was similar in both groups. Non-

endometrioid cancers in the menopausal age group in-

creased on a statistically significant level (26.5%, whereas

this rate was 5.6% in the premenopausal group (p < 0.01). 

The distribution percentages of the surgical procedures

performed in both groups were similar (p > 0.05). While

more than 50% of the myometrial invasion was detected in

45.4% of the premenopausal women, this rate proved to be

57.6% in the post-menopausal group, and the difference in

between was statistically insignificant (p > 0.05). ‘Stage I’

diagnosis was established in 36.4% of the premenopausal

patients (n=12 patients), whereas this rate was 23.7%

(n=23) in the postmenopausal period. 

The relationship of endometrial thickness and CA 125

levels with tumour stage, grade, myometrial invasion, peri-

toneal cytology, lymphovascular invasion, and survey was

evaluated. According to these data, the endometrial thick-

ness was negatively correlated with the patient’s life ex-

pectancy (p < 0.05). The CA 125 levels were positively

correlated with the pathological stage (p < 0.05).

During the preoperative ultrasonographic evaluation of

endometrial cancers, the endometrial thickness was meas-

ured between 2 and 70 mm (20 ± 12.7mm). The endome-

trial thickness in the premenopausal patients was 17.3 ±

13.3 mm, while it was 21.1 ± 13.2 mm in the post-

menopausal group. Of all the patients, only three cases had

endometrial thickness below 5 mm, while the endometrial

thicknesses of 97.5% of the cases were above 5 mm. The

CA 125 level of the premenopausal women was 1.5 ±

523.9, whereas this level proved to be 71.4 ± 216.6 in the

postmenopausal group, and no statistically significant dif-

ference was determined (p > 0.05). When the preoperative

endometrial thickness measurements and CA 125 levels of

the patients were compared according to the parameters,

such as menopausal condition, stage, grade. and histology,

the results proved to be similar to one another. The com-

Table 2. — The comparison of endometrial thickness and CA 125 measurements.
Endometrial thickness p value CA 125 p value 

Premenopause 17.8 ±12.4 0.340 130 ± 447.2 0.299 

Postmenopause 20.8 ±12.9 65 ± 189 

Histological  Grade

1 19.9 ± 9.5 0.857 43.6 ± 101.2 0.760 

2 19.2 ± 13.2 110 ± 380.1

3 21.0 ± 10.6 69.8 ± 84.6 

Histological diagnosis

Endometrioid    18.4 ± 10.4 0.137 79.1 ± 309.2 0.837 

Non-endometrioid type 26.5 ± 19.9 92.8 ± 138.8 

Myometrial Invasion

< 1/2 17.6 ± 8.6 0.104 75.0 ± 324.8 0.830

> 1/2 22.1 ± 15.4 86.7 ± 224.5 

Peritoneal cytology

Positive 22.5 ± 14.1 0.887 74.3 ± 305.3 0.174 

Negative 21.7 ± 8.3 30.2 ± 476.9 

Pathological Stage

I 19.6 ± 13.1 0.810 22.1 ± 20.0 0.03

II and above  20.4 ± 12.6 107.2 ± 327.4 
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parison of endometrium and CA 125 levels according to

the pathological results is shown in Table 2. 

By performing ROC analysis, the power of endometrial

thickness in identifying the myometrial invasion for all the

histological types and grades in endometrial cancers was

also analyzed and shown in Table 3. In endometrioid and

non-endometrioid endometrial cancers (Grades 1,2, and 3),

the predictive capacity of endometrial thickness in identi-

fying myometrial invasion was 55% sensitive and 50% spe-

cific for 16.5-mm cut-off point. When dealing with only

endometrioid and Grade 1-2 cancers, there was a 16-mm

cut-off point with 60% sensitivity and 70% specificity. The

specificity and sensitivity of CA 125 levels in identifying

myometrial invasion were performed through ROC analy-

sis, which is shown in Table 4. Accordingly, if the interna-

tional value ‘35’ was taken as the limit, then this was a

specific test, although not sensitive, in identifying the my-

ometrial invasion.

Discussion

Endometrial cancer is the most commonly-seen gyne-

cological cancer type, which, by following lung, breast and

colon cancer, ranks the fourth among all cancers seen in

women [1, 3]. For this reason, it is of great importance to

perform an early diagnosis of this commonly-seen malig-

nancy, as well as performing an accurate preoperative stag-

ing and selecting the most proper treatment for patients.

This study investigated the predictive value of CA 125 lev-

els and endometrial thickness measurements on myome-

trial invasion.

There is no consensus in including lymphadenectomy in

patients with low histological grade, and most clinics make

a decision on the course of the operation according to the

result of the intraoperative frozen section. Whereas, the pre-

diction of myometrial invasion in women with endometrial

cancer who are under the age of 40 and who have the de-

sire for fertility, and in the geriatric patient population in

which lymphadenectomy will seriously enhance the mor-

bidity rate, are of great importance both in terms of the

preparation of the team beforehand for the type of operation

to be performed and in terms of providing foresight in the

centers where there is no opportunity for the frozen sec-

tion. 

When the authors reviewed the nine-year-data belonging

to this clinic, the most commonly seen cancer among en-

dometrial cancers was the endometrioid type (76.3%) in the

premenopausal and postmenopausal groups. This rate is

given as 80% in the literature [14, 15]. Myometrial invasion

was detected in 45.4% of the premenopausal women and

in 57.2% of the postmenopausal women. The sensitivity of

the preoperative endometrial sampling in detecting en-

dometrial cancer was found to be 93.3%. The present study

results proved to be in accordance with the literature and

the diagnostic accuracy of the endometrial sampling proved

to be between 90-98% [16-18]. The post-surgical follow-

up periods of the patients lasted for about 18 months. No

patient loss was experienced during the follow up period

pertaining to Stage I tumours. The survival rate in the tu-

mours in Stage II and above was 60%, which was found to

be statistically significant (p < 0.001). When the authors re-

viewed the literature, the five-year-survival rate in the pa-

tients with Stage Ia Grade 1 tumour was 98%, whereas this

rate was seen to drop to 60% in Stage Ic Grade 3 patients

[19, 20]. The American National Cancer Institute (NCI)

showed that the five-year-survival rate in a localized dis-

ease is 95.3%, whereas this rate is 68.2% in the presence of

a regional spread. The present results are in accordance

with the literature and the survival rate in the early stage

endometrial cancer is high. 

Prior studies have evaluated the relation between CA 125

levels and endometrial cancer. The study conducted by

Niloff et al. showed high CA 125 values in Stage IV but no

increase was observed in Stage I and II tumours [21]. In

the study conducted by Pieala et al., CA 125 serum levels

were correlated with the stage and the grade of the tumour.

The sensitivity was determined as 62%, while the speci-

ficity was determined as 93% [22]. In Pastner et al.’s re-

search, extrauterine disease was detected during the surgery

of 20 out of 23 (87%) patients in Stages I and II and with

an increase in CA 125. Although the CA 125 levels were

normal in three out of 75 patients whose clinical stage was

Table  4. — ROC analysis results. The cut-off values pertaining to CA 125 levels in determining myometrial invasion as
well as its sensitivity and specificity.

AUC 95% CI Cut-off (mIU/ml) Sensitivity Specificity 

For the entire histological type and Grade 0.638 0.5-0.7 35 35% 80% 

For Grades1 and 2 endometrioid cancer 0.744 0.5-0.9 35 45% 88%  

Table 3. — ROC analysis results.  The sensitivity and specificity of endometrial thickness measurement in determining my-
ometrial invasion.

AUC 95% CI Cut-off (mm)  Sensitivity Specificity
For the entire histological type and Grade 0.551 0.4-0.6 16.5 55% 50% 

For Grades 1 and 2 endometrioid cancer 0.635 0.4-0.8 16 60% 70%  
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Stage I, the extrauterine disease was identified. As the re-

sult of this study, it was concluded that the patients with

clinically localized condition but with high CA 125 levels

carried a higher risk of extrauterine spread [23]. According

to a study conducted by Powell et al., a preoperative esca-

lating titre indicates to the possibility of a rather progressive

disease [24]. In a study conducted by Hsieh et al., CA 125

levels were high in 78% of the patients with endometrial

cancer with lymph node metastasis [25]. Another study

conducted by Dotters, in which the relationship of the pre-

operative CA 125 levels and lymph node metastasis was

assessed, the sensitivity was found to be 45% and the speci-

ficity was found to be 100% [26]. In a study conducted by

Chung et al., assessing the relationship of the preoperative

CA 125 levels over the endometrial cancer spread, through

multivariate analysis found that lymph node metastasis was

the factor that increased preoperative CA 125 level the most

[27]. In Alcazar et al.’s study, the predictive of CA-125 on

myometrial invasion was found to be 40%, specificity as

91.4%, the positive predictive value as 66.7%, and the neg-

ative predictive value was found to be 78% [28]. Accord-

ing to the data of the present research, the power of CA 125

in allowing the authors to establish a diagnosis of myome-

trial invasion is 35% sensitive and 80% specific for all the

histological types. The predictive power of CA 125 over

the myometrial invasion in cases with endometrial cancer

of Grades 1 Grade 2 was 45% sensitive and 88% specific.

Thus, CA 125 is not a sensitive but highly specific test.

In the literature, previous studies have evaluated the cut-

off value of endometrial thickness for endometrial sam-

pling. Smith-Bindman et al., which comprised 5,892 cases

and 35 prospective studies, the possibility of the develop-

ment of endometrial cancer in the patients who had post-

menopausal bleeding with normal endometrial thickness (<

5 mm) was found to be 1% when the threshold value of en-

dometrial thickness was taken at 5 mm [29]. In the meta-

analysis conducted by Timmermans et al., which involved

79 studies conducted by them, as well as 2,896 patients

with postmenopausal bleeding, the sensitivity proved to be

90.3% and the specificity proved to be 54.0%, when the

threshold value was taken at 5 mm [30]. In the study con-

ducted by Karlsson et al., which involved 1,168 cases, the

mean endometrial thickness in the women with atrophic en-

dometrium was found to be 3.9 ± 2.5 mm, while this thick-

ness in those with endometrial cancer was found to be 21.1

± 11.8 mm. Within the same study, no case with endome-

trial cancer below 5 mm was found when the threshold

value was taken at 5 mm. The sensitivity of transvaginal

ultrasonography in identifying endometrial pathologies was

ascertained as 96% [31]. In the present population, only

three cases had a thickness below 5 mm in endometrial can-

cers, and there was 97.5% sensitivity for 5 mm limit value. 

Bidzinski et al. evaluated the myometrial invasion and

cervix involvement of 62 patients with endometrial cancer.

The accuracy rate for myometrial invasion was found to be

88.7%, and 93.5% for the cervical involvement. The sensi-

tivity of transvaginal ultrasonography in confirming my-

ometrial invasion was 96%. The same rate was determined

for the cervical spread/dispersion [32]. In the series of Köse

et al. examining preoperative ultrasonographic assessment

of myometrial invasion depth and cervical dispersion,

found an accuracy of ulrasonography in myometrial depth

and cervical invasion to be 85 and 97.8%, respectively.

[33]. Arko and Takar evaluated through preoperative my-

ometrial invasion depth found a 98% accuracy [34].

In a study conducted by Çakıroğlu et al. in 105 patients,

found a statistically significant correlation between the en-

dometrial thickness and the grade of the disease. Aside

from this, no correlation was ascertained between the en-

dometrial thickness and the stage [35]. In the study con-

ducted by Alcazar et al. in 50 patients with endometrial

cancer, it was found that the mean endometrial thickness

was 15 mm. It was also found that the endometrial thick-

ness in the patients who had histopathologically less than a

50% myometrial invasion was 13.4 mm, whereas this thick-

ness was found to be 18.7 mm in those who had more than

a 50% myometrial invasion. The sensitivity of transvagi-

nal ultrasonography in showing myometrial invasion was

found to be 86.7%, whereas its specificity was found to be

94.3%. They also found that the sensitivity of transvaginal

ultrasonography was prominently higher than CA 125. In

the present study, the predictability of endometrial thick-

ness in identifying myometrial invasion in both endo-

metrioid and non-endometrioid cancers was found to be

50% sensitive and 50% specific for a 16.5-mm cut-off

point. When including only endometroid and Grade 1 and

2 cancers, the sensitivity was 60%, while the specificity

was 70% for a 16-mm cut-off point. These results sug-

gested that the measurement of endometrial thickness is

valuable in endometroid type cancers for predicting my-

ometrial invasion, but this issue needs further prospective

larger scale studies.

In conclusion, CA 125 levels increased in advanced

stages. The measurement of CA 125 levels is not sensitive

in the prediction of myometrial invasion, yet it can be used

in preoperative evaluation for its specificity. The cut-off

values pertaining to the endometrial thickness measurement

were similar in Grade 1 and 2 tumours and there was a 60%

sensitivity for 16-mm limit value. Although the predictive

power of the test was not high, the measurement of en-

dometrial thickness that was already used routinely gave

an opportunity to the surgeon for preoperative surgical

planning and informing the responsibility with the patients.
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