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ABSTRACT — Objective: This study was conducted to investigate whether an effective screening method for endo-
metrial hyperplasia and endometrial cancer can be identified by comparing the results of transvaginal ultrasonography
(TV-USG), liquid-based endometrial cytology, and endometrial biopsy.

Materials and Methods: The study included a total of 200 patients with a mean age of 50.04 + 10.39 years (range:
33-85), who presented with abnormal uterine bleeding during the premenopausal and postmenopausal periods. Fol-
lowing a detailed clinical examination, endometrial thickness was measured using TV-USG in all cases. Subsequently,
liguid-based endometrial cytology was obtained using an endometrial brush, followed by an endometrial biopsy using
a Karman cannula. All patients were evaluated by the same clinician, and both the cytological and biopsy specimens
were assessed by the same pathologist.

Results: No endometrial pathology was detected in cases with an endometrial thickness of <5 mm as measured by
TV-USG. The mean endometrial thickness was found to be 12.66 mm for simple hyperplasia without atypia, 18 mm for
complex atypical hyperplasia, and 17.00 mm for endometrial adenocarcinoma. A statistically significant difference was
observed among these three groups with endometrial thicknesses (p < 0.05). The endometrial thickness in cases with
complex atypical hyperplasia and endometrial cancer was significantly higher compared to the others (p < 0.05). While
58% of endometrial cytology samples and 34% of biopsy samples were found to be insufficient for evaluation, cytology
still appeared to be a useful method for detecting malignant lesions. The high insufficiency rate observed in our series
likely reflects the sampling technique employed, as an endocervical-type brush was used rather than a dedicated en-
dometrial sampler, which may have reduced cellular yield and affected adequacy rates. For the diagnosis of malignant
lesions, cytology demonstrated a sensitivity of 100%, a specificity of 96.9%, a positive predictive value of 71.43%, and
a negative predictive value of 100%.

Conclusions: Although TV-USG is not a method that provides a definitive diagnosis, it is highly effective in identi-
fying cases that require further investigation. Moreover, due to its non-invasive nature, it should be considered the
first-line diagnostic tool in patients suspected of having endometrial pathology. Despite the high diagnostic accuracy
of endometrial cytology in detecting malignant lesions, the relatively high rate of insufficient sample both in pre-
menopausal and postmenopausal patients compared to biopsy represents a notable disadvantage. Therefore, we
do not consider endometrial cytology to be a standalone method suitable for screening endometrial cancer and its
precursors. However, since malignant lesions were reliably detected when adequate cytology material was obtained,
dedicated endometrial samplers and emerging molecular adjuncts should be evaluated in future prospective studies
to determine whether cytology can contribute to a multimodal screening strategy.

KEYWORDS: Premenopausal, Postmenopausal, Abnormal uterine bleeding, Transvaginal ultrasonography, Endometrial
cytology, Endometrial biopsy.

@@@@ This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

539


https://creativecommons.org/licenses/by-nc-sa/4.0/

Diagnostic Value and Concordance of TV-USG, Cytology, and Biopsy
in Abnormal Uterine Bleeding

Study Design

<\

All with abnormal uterine bleeding

+ Evaluated by same clinician
+ Cytology & biopsy assessed by

/,

TV-USG —

Endocervical brush
Karman cannula biopsy

Diagnostic Workflow Lizhllzts
Endometrial - Endometrial thickness <5 mm on
Cytology > Endometrlal TV-USG was not associated with
(Liquid-based) BiOpSy malignant pathology.

Endometrial cytology showed
100% sensitivity for malignant
lesions when adequate samples

\____ same pathologist P\ ) were obtained.
Key Findings [ Conclusion & Take-Home Message e e i
c | Bi endometrial sampling tools.
LSVl ERRiopey @ TV-USG: First-line, non-invasive
0, i fd

Adgguatosamplerste: || H2% S6% Cytology: Accurate but high iNSUTICENCY | et may smmert fotonn.
Insufficient sample rate] ~ 58% 34% (needs better sampler) Itimodal screening strategi
Malignant detection 100% Refergn?e Future: Tao Brush + molecular adjuncts
(ensithiity) g = (cfDNA, CIN profiling)—+ multimodal
Specificity 96.9% % screening

N . >

Graphical Abstract. TV-USG is a reliable first-line tool, and cytology offers high sensitivity for malignancy when adequate
samples are obtained, supporting a future multimodal screening strategy.

INTRODUCTION

Abnormal uterine bleeding is a common gyne-
cological problem in premenopausal and post-
menopausal women. Approximately 70% of gy-
necological consultations are due to abnormal
uterine bleeding. The early diagnosis is important
for abnormal uterine bleeding, especially in wom-
en over the age of 402,

Endometrial biopsy is the most reliable and ac-
curate diagnostic method used to identify endo-
metrial pathologies in premenopausal and post-
menopausal cases with bleeding. However, due to
the risk of infection, bleeding, adhesions, uterine
perforation, and the need for general anesthesia,
which is difficult for patients to tolerate, it cannot
be used for screening purposes. Early detection of
premalignant and malignant lesions and other pa-
thologies of the endometrium is very important.
There is a need for research into more sensitive
diagnostic methods for screening purposes. These
methods should be more economical, non-inva-
sive, and easier to apply?. With the use of ultra-
sound in gynecology, considerable progress has
been made in both accurate diagnosis and treat-
ment modalities. The addition of high-resolution
5-7.5 MHz frequency probes that can be applied
vaginally to ultrasound has opened up a new av-
enue for evaluation®. Direct cytological sampling
from the endometrial cavity is a less invasive and
cheaper method than endometrial biopsy, which
is used in the diagnosis of endometrial patholo-

gies. It provides a diagnosis in a shorter time. It is
noted that it can be used as a screening method
in patients at high risk for endometrial cancer and
its precursors.

This study aims to answer the question of
whether an effective screening method for en-
dometrial cancer and its precursors can be found
by comparing the results of TV-USG, endometrial
cytology, and endometrial biopsy in cases of ab-
normal uterine bleeding in premenopausal and
postmenopausal women.

MATERIALS AND METHODS

For this study, approval was obtained from the
Academic Board of the Department of Obstet-
rics and Gynecology, Faculty of Medicine, Ondo-
kuz Mayis University (Protocol No.: 2007/455-2).
At that time, the Departmental Academic Board
served as the institutional Ethics Committee. In
addition, informed consent was obtained from all
patients, and written consent forms were signed
prior to participation. A total of 200 patients, in-
cluding 111 premenopausal and 89 postmeno-
pausal women, who presented to the outpatient
clinic with vaginal bleeding between January 2008
and January 2009, were included in the study.

Detailed gynecological histories were record-
ed for all cases, and systemic physical and pel-
vic examinations were performed. Patients with
findings of lower or upper genital tract infection,
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positive pregnancy test, oral contraceptive or
hormone replacement therapy, breast cancer sur-
gery, systemic disease, or intrauterine device use
were excluded from the study.

All patients in the study were evaluated by
TV-USG by the same person after routine pel-
vic examination, regardless of the endometrial
phase. TV-USG examination was performed us-
ing a Siemens Sonoline Sienna® (Siemens Medical
Systems, Erlangen, Germany) series ultrasound
device with high resolution and a 6.5 MHz mi-
croconvex transvaginal probe. Following this, the
vagina and cervix were cleaned with an antisep-
tic solution of povidone-iodine (Batticon®, Adeka,
Samsun, Turkiye), and endometrial cytological
sampling was performed. For this procedure, an
endocervical brush similar to Gynobrush® (Heinz
Herenz Medizinalbedarf GmbH, Hamburg, Ger-
many) but without a sheath was used. Endome-
trial cytological sampling in this study was per-
formed using an endocervical brush similar to a
Gynobrush, but without a dedicated endometri-
al sampler such as the Tao Brush (Cook Medical,
Bloomington, IN, USA). We acknowledge that
this sampling tool was not specifically designed
for endometrial cavity sampling and that device
choice may influence cellular yield and adequa-
cy rates. Once the brush passed through the
cervix and reached the endometrial cavity, the
sheath was pulled back, and an endometrial tis-
sue sample was taken by rotating it within the
endometrial cavity. It was then placed back into
the sheath and pulled back through the cervix.
This was done to prevent contamination with en-
docervical cells. The endometrial smear brushes
were cut with scissors at a higher level without
touching the tip and placed in a labeled SurePath-
™ (Becton Dickinson, Franklin Lakes, NJ, USA)
sample collection container for use with the lig-
uid-based cytology method.

After endometrial cytological sampling, the an-
terior lip of the cervix was held with a tenaculum,
and a paracervical block was performed at the 5
and 7 o’clock positions of the cervix. The cervical
os was dilated to a size 5 Hegar dilator, and the
entire endometrial cavity was curetted with a Kar-
man cannula. The collected material was placed
in 10% formalin, labeled, and sent to the Depart-
ment of Pathology along with the SurePath™
specimen collection container. The endometrial
cytology and endometrial biopsy materials of all
patients included in the study were evaluated by
the same pathologist.

In the cytopathological evaluation, cases de-
fined as atrophic, secretory, and proliferative
were classified as the physiological group; cases
defined as non-atypical hyperplasia were classi-
fied as the malignancy-negative group; and cases
defined as atypical hyperplasia, malignancy-suspi-
cious, and carcinoma were classified as the ma-
lignancy-positive group®. In cytological examina-
tion, fewer than two endometrial cell groups were
considered insufficient for diagnosis, two to four
endometrial cell groups were considered limited
for diagnosis, and more than four endometrial cell
groups were considered sufficient for diagnosis
(Figures 1-4).

Statistical analysis

Excel 2000 for Windows and SPSS (Statistical
Package for Social Sciences) for Windows 13.0
(SPSS Inc., Chicago, IL, USA) statistical analysis
software were used to evaluate the findings ob-
tained in the study. When evaluating the study
data, descriptive statistical methods (mean, stan-
dard deviation) were used, and the Kruskal-Wallis
test was used for general comparisons between
groups of parameters that did not show a normal
distribution in the comparison of quantitative
data, and the Mann-Whitney U test was used to
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Figure 1. A, x200 Unclassifiable, cytology sample and (B) x100 simple non-atypical endometrial hyperplasia biopsy sample.
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Figure 2. A, x200 malignancy negative cytology sample and (B) x100 proliferative endometrium biopsy sample.

Figure 3. A, x400 suspected malignancy cytology sample and (B) x100 endometrioid Grade | biopsy sample.
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Figure 4. A, x100 high-grade malignant tumor cytology sample and (B) x100 high-grade mixed epithelial tumor biopsy sample.
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determine the difference between two groups.
The Pearson Chi-Square test was used to compare
qualitative data. The results were evaluated at a
95% confidence interval and a significance level of
p < 0.05.

RESULTS

Of the 200 patients with a mean age of 50.04
+ 10.39 (33-85), 111 (55.5%) were premenopaus-
al 43.22+4.50 (33-53), and 89 (44.5%) were post-
menopausal 58.55 + 9.32 (39-85).

Patients were evaluated in 5 different groups
based on endometrial thickness measured by TV-
USG. When the distribution of endometrial thick-
ness in premenopausal cases was examined, the
largest group consisted of 65 cases (58.6%) with
endometrial thickness of 6-10 mm, while in post-
menopausal cases, the largest group consisted of
44 cases (49.50%) with a thickness of 6-10 mm (Ta-
ble 1). A significant relationship was found between
endometrial thickness and menopausal status (x*=
16.282; p < 0.01).

When the distribution of endometrial biopsy
materials obtained with a Karman cannula was
examined according to histopathological diagno-
ses, the majority of cases in the premenopausal
group consisted of non-diagnostic, proliferative
endometrium, secretory endometrium, and en-
dometrial polyps, while in the postmenopausal
group, the majority of cases were non-diagnostic,
endometrial polyps, and atrophic endometrium
(Table ).

Histopathological examination revealed that
the average endometrial thickness in the phys-
iological condition group (proliferative, secre-
tory, menstrual, and atrophic endometrium)
was 8.02 + 3.67 mm. In the malignancy-nega-
tive group, the average endometrial thickness
in pathological lesions (endometrial polyps,
chronic endometritis, simple non-atypical en-
dometrial hyperplasia) was found to be 10.34
+ 4.79 mm. For the malignancy-positive group,
the average endometrial thickness was found to
be 17.5 + 3.55 mm. When these three groups
were compared with each other, there was a
statistically significant difference in endometri-
al thickness (p < 0.05). After the Kruskal-Wallis
test, a difference was found between the en-
dometrial thicknesses of the groups. After the
post-hoc analysis, a significant difference was
found between all groups at the p < 0.05 level
(Table Il). The mean endometrial thicknesses of
cases with simple non-atypical endometrial hy-
perplasia were found to be significantly higher
than those with atrophic, proliferative, and in-
sufficient endometrium (p < 0.05).

The diagnoses of endometrial samples ob-
tained by endometrial brush and subjected to lig-
uid-based cytological processing are presented in
Table Il

When assessing adequacy based on cell count
in cytological examination, 58% (n=116) of cyto-
logical samples were found to be insufficient for
diagnosis, 37.5% (n=75) were sufficient, and 4.5%
(n=9) were borderline. The group that was limited
for diagnosis was re-evaluated and received a cy-
tological diagnosis, and was defined as sufficient.
Thus, adequacy was accepted as 42% (n=84). For
histopathological diagnosis, 66% (n=132) of biop-
sy samples were sufficient, and 34% (n=68) were
insufficient (Table V).

Cytology adequacy did not change signifi-
cantly according to menopausal status (x*: 1.98,
p = 0.159), while biopsy adequacy changed sig-
nificantly according to menopausal status (x*
30.02, p = 0.001). Biopsy was found to be ad-
equate more frequently in the premenopausal
group.

According to the Chi-square test results, a sta-
tistically significant relationship was found be-
tween endometrial thickness and both cytology
(x? = 27.24, p < 0.001) and biopsy (x> = 22.81, p
< 0.001) adequacy. As endometrial thickness in-
creases, the likelihood of samples being adequate
also increases (Table V).

In premenopausal patients, at a 95% con-
fidence interval, the sensitivity of cytological
examination compared to biopsy was 51.087%;
specificity was 73.684%; positive predictive val-
ue was 90.385%; and negative predictive val-
ue was 23.729%. In postmenopausal patients,
the sensitivity was 57.500%, the specificity
was 81.633%, the positive predictive value was
71.875%, and the negative predictive value was
70.175%.

Endometrial cytological sampling in postmeno-
pausal patients showed a statistically significant
difference compared to the premenopausal group
(p < 0.05), but no statistically significant superior-
ity of endometrial cytological examination over
endometrial biopsy was found in either group (p
> 0.05).

The cytology materials of all patients diagnosed
with endometrial cancer and complex atypical
endometrial hyperplasia were sufficient for diag-
nosis and consistent with the histopathological
diagnosis.

In cytological diagnosis, 6 patients were sus-
pected of malignancy, and 1 patient was positive
for malignancy. In 4 patients with suspected ma-
lignancy, the biopsy result was endometrial ade-
nocarcinoma, in 1 patient it was complex atypical
endometrial hyperplasia, and in 1 patient it was
an endometrial polyp. In one patient evaluated



Table I. Distribution of histopathological biopsy diagnoses by endometrial thickness (mm) and menopausal status.

Biopsy diagnosis Menopausal status 0-5mm 6-10 mm 11-15 mm 16-20 mm 21-25 mm Total
Non-diagnostic Pre/Post 3/23 13/23 2/3 0/0 1/0 19 (17.1%)/49 (55.1%)
Proliferative endometrium Pre/Post 6/0 11/0 1/2 0/0 0/0 18 (16.2%)/2 (2.2%)
Secretory endometrium Pre/Post 2/0 15/0 4/0 0/0 0/0 21 (18.9%)/0
Endometrial polyp Pre/Post 0/1 9/12 7/1 3/0 0/1 19 (17.1%)/15 (16.9%)
Atrophic endometrium Pre/Post 2/3 1/5 1/0 0/0 0/0 4 (3.6%)/8 (9%)
Menstrual endometrium + Endometrial polyp Pre/Post 2/0 0/0 0/0 0/0 0/0 2 (1.8%)/0
Proliferative endometrium + Endometrial polyp Pre/Post 0/1 1/0 0/0 0/0 0/0 1(0.9%)/1 (1.1%)
Secretory endometrium + Endometrial polyp Pre/Post 0/0 0/0 0/0 2/0 0/0 2 (1.8%)/0
Chronic endometritis Pre/Post 0/1 3/1 0/0 0/0 0/0 3(2.7%)/2 (2.2%)
Chronic endometritis + Endometrial polyp Pre/Post 0/0 0/1 0/0 0/0 0/0 0/1 (1.1%)
Disordered proliferative endometritis Pre/Post 0/0 2/0 3/0 0/0 0/0 5 (4.5%)/0
Endometrioid adenocarcinoma Pre/Post 0/0 0/0 0/2 0/2 0/0 0/4 (4.5%)
Leiomyosarcoma Pre/Post 0/1 0/0 0/0 0/0 0/0 0/1 (1.1%)
Simple non-atypical endometrial hyperplasia Pre/Post 0/0 5/1 1/0 0/2 0/0 6 (5.4%)/3 (3.4%)
Chronic endometritis + Endometrial polyp Pre/Post 0/0 0/1 0/0 0/0 0/0 0/1(1.1%)
Leiomyosarcoma Pre/Post 0/1 0/0 0/0 0/0 0/0 0/1(1.1%)
Early proliferative endometrium Pre/Post 0/0 0/0 0/0 2/0 0/0 2 (1.8%)/0
Early secretory endometrium Pre/Post 0/0 0/0 0/0 0/0 0/0 1(0.9%)/0
Chronic endometritis + Proliferative endometrium Pre/Post 1/0 3/1 0/0 0/0 0/0 4(3.6%)/1 (1.1%)
Late secretory endometrium Pre/Post 0/0 0/0 0/0 1/0 0/0 0/1 (1.1%)
Complex atypical endometrial hyperplasia Pre/Post 0/0 0/0 0/0 0/1 0/0 0/1 (1.1%)
High-grade mixed epithelial tumor Pre/Post 0/0 0/0 0/0 0/1 0/0 0/1 (1.1%)
Mixed Mullerian tumor Pre/Post 0/0 1/0 0/0 0/0 0/0 1(0.9%)/0
Focal hyperplasia Pre/Post 1/0 1/0 0/0 0/0 0/0 2 (1.8%)/0
Total Pre/Post 17 (15.3%)/ 65 (58.6%)/ 19 (17%)/ 8(7.2%)/ 2 (1.8%)/ 111/89

30 (33.8%) 44 (49.5%) 8 (9%) 6 (6.7%) 11 (1.1%)
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Table Il. Average values of endometrial thickness according to histological diagnoses.

Endometrial thickness

Group Histological diagnosis mean £ SD p Post-hoc
Physiological condition (1) Non-diagnostic 5.93+2.98
Proliferative endometrium 8.00+3.92
Secretory endometrium 9.43 +3.67
Atrophic endometrium 6.25+1.89
Malignancy negative (2) Endometrial polyp 11.73+4.66 1-2:0.024*
Chronic endometritis 8.00+2.82 0.001** 1-3: 0.010*
Simple non-atypical endometrial hyperplasia 12.66 +5.50 2-3:0.037*
Malignancy positive (3) Complex atypical endometrial hyperplasia 18+0
Endometrial adenocarcinoma 17.00 + 3.55
High-grade mixed epithelial tumor 19.00+0

*p < 0.05, **p < 0.001.

Table lll. Distribution of cytology diagnoses according to menopausal status.

Diagnosis Pre-menopause Post-menopause Total
Non-diagnostic 59 (53.15%) 57 (64.06%) 116 (58%)
Malignancy negative 43 (38.75%) 20 (22.47%) 63 (31.5%)
Malignancy suspicious 1(0.90%) 5 (5.61%) 6 (3%)
Unclassifiable 8 (7.20%) 6 (6.74%) 14 (7%)
Malignancy positive 0 1(1.12%) 1 (0.5%)

Total 111 89 200

Table IV. Analysis of cytology and biopsy adequacy according to menopausal status.

Pre-menopause f (%) Post-menopause f (%) X p
Cytology Sufficient 52 (46.8%) 32 (36%) 1.98 0.159
Insufficient 59 (53.2%) 57 (64%)
Biopsy Sufficient 92 (82.9%) 40 (44.9%) 30.02 0.001**
Insufficient 19 (17.1%) 49 (55.1%)

*%p < 0,001

Table V. Analysis results according to measured endometrial thicknesses for cytology and biopsy adequacy.

Endometrial thickness

0-5mm 6-10 mm 11-15 mm 16-20 mm 21-25 mm
f (%) f (%) f (%) f (%) f (%) X p
Cytology Sufficient 8 (17%) 45 (41.3%) 18 (66.7%) 11 (78.6%) 2 (66.7%) 27.24  0.001**
Insufficient 39 (83%) 64 (58.7%) 9(33.3%) 3 (21.4%) 1(33.3%)
Biopsy Sufficient 19 (40.4%) 75 (68.8%) 24 (89%) 12 (85.7%) 2 (66.7%) 22.81 0.001**
Insufficient 28 (59.6 %) 34 (31.2%) 3 (11%) 2 (14.3%) 1(33.3%)

*%p < 0.001.

as positive for malignancy, the biopsy result was  DISCUSSION

a high-grade mixed epithelial tumor. The sensitivi-

ty of cytology in identifying malignant lesions was In this study, the results of TV-USG, endome-
100%, the specificity was 96.923%, the positive  trial cytology, and endometrial biopsy were eval-
predictive value was 71.429%, and the negative  uated in both premenopausal and postmeno-
predictive value was 100%. pausal patients with abnormal uterine bleeding.
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.

The most significant limitation encountered was
the insufficiency of material for cytological and
histopathological evaluation. The relatively high
rate of insufficient cytology samples in our study
(58%) should be interpreted in light of the sam-
pling method we employed. We used a brush not
specifically designed for endometrial sampling,
which may partly explain the limited adequacy.
Recent evidence® suggests that dedicated endo-
metrial samplers, such as the Tao Brush, can pro-
vide higher adequacy and diagnostic accuracy
while avoiding cervical dilatation and minimizing
patient discomfort. Likewise, large-scale stud-
ies® have confirmed that liquid-based endome-
trial cytology, particularly when combined with
transvaginal ultrasonography, achieves high di-
agnostic performance in detecting endometrial
cancer.

The sensitivity and specificity of endometrial
cytology were found to be higher in postmeno-
pausal patients compared to premenopausal pa-
tients. Moreover, cytology demonstrated high
sensitivity and specificity in detecting malignant
endometrial lesions. In all patients, endometrial
cytologic examination was not statistically sig-
nificantly superior to endometrial biopsy.

Irregular uterine bleeding is one of the most
important complaints of premenopausal and
postmenopausal women’. Endometrial biopsy
is one of the most commonly used methods to
examine the endometrium. Since endometrial
biopsy is an invasive method and in some cases,
sufficient endometrial tissue cannot be obtained
for histopathologic evaluation, especially in post-
menopausal women, less invasive methods have
been investigated’®.

In recent years, there has been an increase
in studies on the detection of endometrial pa-
thologies with endometrial thickness measure-
ments by TV-USG and histopathological exam-
inations'®!2, Granberg et al*® performed TV-USG
and then curettage in all patients in their study in
postmenopausal bleeding patients. They did not
detect endometrial cancer in any of the patients
with endometrial thickness less than 8 mm. They
reported a mean endometrial thickness of 18.2
mm in endometrial cancer and 3.4 mm in atro-
phic endometrium. When the cut-off limit of the
endometrium evaluated by TV-USG was taken as
5 mm, they recommended that diagnostic curet-
tage should not be performed in 70% of cases.
They also reported that the possibility of malig-
nancy was very low in premenopausal patients
with an endometrial thickness of 8 mm or less in
abnormal uterine bleeding®®. In postmenopausal
women with endometrial thickness < 4 mm, the
likelihood of malignancy is lower, but routine en-
dometrial biopsy is recommended in patients at

risk for endometrial cancer***®, Similarly, Varner
et al'® failed to detect pathology in postmeno-
pausal patients with endometrial thickness of
4 mm and below. However, there is a very rare
study® in which hyperplasia was detected at a
thickness of 4 mm. With the increasing use of
sensitive measurements, it has been reported
that both low and high endometrial thickness
thresholds can be equally effective in detecting
endometrial carcinoma and atypical endometri-
al hyperplasia, especially in the postmenopausal
period, and sensitivity can be increased at cut-off
values of 3 mm and 5.9 mm?Y’. In this study, en-
dometrioid-type adenocarcinoma was detected
in 4 postmenopausal patients, and a high-grade
mixed epithelial tumor was detected in one pa-
tient. The mean endometrial thickness in the
adenocancer group was 17.0 £ 3.55 mm, similar
to the literature, and there was no malignancy
in patients with endometrial thickness less than
13 mm. In the case with a high-grade mixed ep-
ithelial tumor, the endometrial thickness was 19
mm. Similar to the literature, no case of hyper-
plasia or carcinoma was detected in any patient
with an endometrial thickness of less than 5 mm.
The mean endometrial thickness was 9.00 mm
in premenopausal women and 7.44 mm in post-
menopausal women. The significant difference
in the mean endometrial thickness measured in
patients with physiologic conditions, malignan-
cy-negative and malignancy-positive, which we
analyzed in 3 groups according to biopsy diagno-
ses, showed that the evaluation of TV-USG and
biopsy together is important for accurate diag-
nosis.

Studies have particularly emphasized the di-
agnostic value of liquid-based endometrial cy-
tology. Garcia et al'® reported 96% specificity
and 78% sensitivity in a prospective study of 103
symptomatic women. The rate of insufficient ma-
terial was 15% for cytology and 26% for biopsy.
Kipp et al*® determined that endometrial cytolo-
gy has a high sensitivity in detecting endometrial
cancer. They stated that it can be considered as
a screening test because of its low discomfort to
the patient and easy applicability. Papaefthimi-
ou et al*® emphasized the low rate of insufficient
material, high sensitivity and specificity, high
positive and negative predictive values of the
liguid-based endometrial cytologic method. In
another study* with 917 patients, hysteroscopy
was performed first, followed by endometrial cy-
tology and biopsy. They stated that endometrial
cytology alone is an effective diagnostic method,
but when combined with TV-USG, diagnostic ac-
curacy will increase, and more invasive or more
expensive diagnostic methods, such as D&C or
hysteroscopy, will decrease®?. It is clear that the
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use of endometrial cytology in combination with
TV-USG will contribute to diagnostic accuracy.
In our study, the increase in cytology adequacy
as endometrial thickness increased supports the
use of TV-USG and cytology together.

In a study?! comparing endometrial biopsy and
endometrial cytology in symptomatic postmeno-
pausal patients, it was reported that the sensitiv-
ity of endometrial cytology in diagnosing atypical
endometrial hyperplasia was 100%, specificity
was 99%, positive predictive value was 83% and
negative predictive value was 100%, while these
rates were 100%, 99%, 97% and 100% for malig-
nancy. In our study, the sensitivity of cytology in
identifying malignant lesions was 100%, speci-
ficity 96.9%, positive predictive value 71.4% and
negative predictive value 100%. As a result, the
power of endometrial cytology to identify malig-
nant lesions is quite high.

In this study, the sensitivity, specificity, posi-
tive predictive value and negative predictive val-
ue of cytologic examination in premenopausal
patients were 51.087%, 73.684%, 90.385% and
23.729%, respectively. In postmenopausal pa-
tients, sensitivity was 57.5%, specificity 81.633%,
positive predictive value 71.875%, and negative
predictive value 70.175%. There was no statisti-
cally significant superiority of endometrial cyto-
logic examination over endometrial biopsy in all
patients.

Our findings, therefore, highlight that cytology
alone, with the technique applied in this study,
cannot be recommended as a primary screening
tool. However, the reliable detection of malignant
lesions in adequate samples and recent advanc-
es such as molecular adjuncts, including cell-free
DNA analysis and chromosomal instability profil-
ing?% indicate that cytology may become a more
valuable component of multimodal screening
strategies in the future.

Inadequate material in the biopsy is an im-
portant obstacle in the elucidation of endo-
metrial pathologies. In previous studies*?,
inadequate specimens constituted 2% to 60%
of endometrial specimens. In our study, 58%
of cytology and 34% of biopsy specimens were
found to be inadequate in total, without differ-
entiating between premenopausal and post-
menopausal patients. In the premenopausal
patient group, biopsy failure rate was 17.1%
and cytology failure rate was 53.2%; in the
postmenopausal patient group, biopsy failure
rate was 55.1% and cytology failure rate was
64%. As endometrial thickness increases, the
likelihood of obtaining adequate samples from
both biopsy and cytology also increases. These
rates suggest that menopausal status has no
significant effect on the adequacy of cytology

sampling. The reason for cytologic inadequacy
may be postmenopausal thinning of the endo-
metrium due to atrophy and decrease in cellu-
lar debris. Biopsy failure may be due to inad-
equate tissue collection, endometrial atrophy,
and technical difficulty in sampling. In conclu-
sion, the rate of obtaining adequate samples by
both cytology and biopsy methods decreases
in the postmenopausal period. Nonetheless,
the difference is more prominent and statisti-
cally significant in the biopsy group. Therefore,
it may be recommended that more sensitive
and directed sampling methods should be pre-
ferred for the diagnosis of endometrial pathol-
ogies in postmenopausal women. The high rate
of insufficient material is an important prob-
lem and limits the use of endometrial cytology
alone for the screening of endometrial cancer
and its precursors in both premenopausal and
postmenopausal patients, because cytologic
diagnosis of endometrial lesions requires an
adequate number of cells, distinct morpholog-
ic features, and proper cellular arrangement?®.
Compared to the literature?”?®, the rate of in-
sufficient cytologic material in this study was
quite high. This may be due to the fact that en-
dometrial sampling was not always performed
by the same person and the original endome-
trial brush was not used. Non-diagnostic cytol-
ogy may be due to inadequate material collec-
tion, inadequate preservation or preparation,
degradation of cells during sampling, lack or
insufficient clinical knowledge, and inadequate
cell counts?. In this study, the intrauterine de-
vice sheath was used outside the brush in or-
der to perform endometrial sampling and to
minimize endocervical contamination. Howev-
er, the cytology materials of all patients with
histopathologic diagnosis of endometrial can-
cer and endometrial hyperplasia with complex
atypia were adequate and the cytology results
were completely compatible with the histo-
pathologic results.

CONCLUSIONS

Endometrial cytology demonstrated high ac-
curacy in detecting malignant lesions when ade-
guate material was obtained; however, the high
proportion of insufficient samples in both cytolo-
gy and biopsy remains a major limitation. There-
fore, cytology alone cannot be recommended as
a standalone screening tool and should always
be interpreted in conjunction with transvaginal
ultrasonography and histopathological evalua-
tion, which together provide reliable guidance
in differentiating malignant and non-malignant
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conditions. Nonetheless, recent advances, in-
cluding the use of dedicated endometrial sam-
plers such as the Tao Brush, liquid-based cytolo-
gy combined with TV-USG, and novel molecular
adjuncts (e.g., cell-free DNA and chromosomal
instability profiling), suggest that cytology may
play a more prominent role in future multimodal
screening strategies for endometrial cancer and
its precursors
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