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INTRODUCTION

ABSTRACT

Context: Abnormal uterine bleeding (AUB) is a common problem for which
women seek gynecological consultation. Endometrial aspiration cytology (EAC)
has emerged as a minimally invasive and cost-effective diagnostic procedure for
screening the endometrial status of these patients that can aid in diagnosis in
high-burden and resource-limited settings. Aims: The study was conducted to
evaluate the utility of EAC in women with AUB, and the cytological diagnosis was
compared with the histopathology. Materials and Methods: A total of 100 patients
presenting with AUB were subjected to EAC using a 4-mm Karman’s cannula.
Later, they also underwent endometrial dilation and curettage. The cytology smears
were evaluated for architectural and cytomorphological features. The cytological
diagnoses henceforth made were compared with the histopathological diagnosis to
calculate sensitivity, specificity, and diagnostic accuracy of EAC. Results: EAC
showed a sample adequacy of 89% viz a viz 90% for histopathology. EAC showed
a sensitivity of 87.5% and 100% for diagnosing benign and malignant conditions,
respectively. There was a good overall agreement between cytological and
histopathological diagnosis (K = 0.585). Conclusions: EAC is an effective and
minimally invasive procedure for the primary investigation of women with AUB.

KEYywoRrDSs: Abnormal uterine bleeding, endometrial aspiration cytology,
histopathology

hospitalization and poses a risk to the patient from

bnormal uterine bleeding (AUB) is a common and

debilitating condition affecting women of all ages.
Chronic AUB is defined as bleeding from the uterine
corpus that is abnormal in volume, regularity and/or
timing that has been present for the majority of the last
6 months.[! The condition has a high reported prevalence
rate of 17.9% in India.” As per the Federation of
Gynecology and Obstetrics classification, uterine
bleeding can occur in a variety of benign and malignant
conditions such as endometrial hyperplasia, endometrial
polyps, adenomyosis, leiomyoma, and malignancy.! In
50% of the cases, AUB is not associated with an organic
cause, where it is termed as dysfunctional uterine
bleeding.?!

Till date, endometrial biopsy or curettage has remained
as the diagnostic investigation for different endometrial
lesions. However, this invasive procedure requires
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anesthesia, surgical trauma, and acquired infections.™
Hence, it is not suitable to use it for mass screening
of patients for endometrial carcinoma.’! Over the past
decade, endometrial aspiration cytology (EAC) has
emerged as an attractive alternative to biopsy for early
diagnosis of endometrial lesions. It is a rapid and
noninvasive modality that can be done as an outpatient
department (OPD) procedure without the requirement for
anesthesia.[®! Studies done across the globe have reported
its sensitivity and specificity between 83%-89% and
92%—100%, respectively.”1 However, the results may
not be comparable due to differences in EAC techniques
used in the studies.
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Despite being a high-burden country for various
endometrial diseases, there is a scarcity of studies
comparing the efficacy of EAC with histopathology from
Indian settings.*” In view of relative simplicity and
cost-effectiveness, if found useful, EAC can be a better
option for OPD-based routine/mass screening of patients
for different endometrial conditions, especially malignancy.
Hence, the present study was planned to assess the yield
of EAC, quality of evidence generated (in the form
of cytomorphological features) and to compare it with
histopathology in the evaluation of patients with AUB.

MATERIALS AND METHODS

This was an prospective, interventional study carried
out at a tertiary care hospital over a period of
1.5 years. A total of 100 women presenting with AUB
to the gynecology OPD were prospectively enrolled.
Informed consent was taken from the patients before the
enrollment. The study was approved by the Institutional
Ethics Committee.

Procedure

After a detailed history and clinical examination, patients
underwent endometrial aspiration in a minor operation
theater (OT) in the gynecology OPD. The material
was obtained by aspiration technique using Karman’s
cannula with 4-mm diameter. Under aseptic precautions,
the cannula was inserted into the endometrial cavity, and
5 ml of normal saline was introduced followed by suction
of the cavity material using a 10 ml syringe. Aspirated
contents were examined grossly for the presence of
tissue fragments and smears prepared were stained with
May—Grunwald Giemsa (MGGQG) stain, hematoxylin and
eosin (H and E) stain, and Papanicolaou (PAP) stain.
The cytology slides were independently reviewed by
two observers and categorized into benign, malignant,
or inadequate. All benign lesions were further classified
as secretory phase, proliferative phase, shedding
endometrium, and hyperplasia.

Different cytomorphological features, that is, cellularity,
epithelial/stromal  ratio, epithelial architecture,
cytoplasmic vacuolations, nuclear atypia, mitosis,
stromal decidualization, and background characteristics
were noted on the cytology smears. Based on relative
frequency of epithelium to stroma, four groups of
smears were categorized: Group -ve: Only epithelial
cells with absence of stromal cells; Group 1+: Epithelial
cells twice as stromal cells; Group 2+: Epithelial cells
same as stromal cells; and Group 3+: Epithelial cells
less as compared to stromal cells.

Endometrial curettage
Endometrial curettage was performed in the same sitting
in the OT by the gynecologist under short general/local

anesthesia using the standard procedure. The biopsy
was fixed in 10% formalin and processed by paraffin
embedding techniques. Sections of 3—5 u thickness were
cut and stained with H and E stain. The pathologist
examining the histopathology slides were blinded for the
cytology findings of the aspiration smears.

The impressions made on cytological analysis were
compared with histopathological  diagnosis  for
sensitivity, specificity, and diagnostic accuracy using
appropriate statistical tests.

RESuULTS

The mean age of patients was 44.3 + 8.6 years. Out of
100 patients, 52 were in perimenopausal group, 33 in
reproductive, and 15 in postmenopausal age group.

Cytological findings

On cytological examination, totally 85 patients were
diagnosed as having benign disease, 4 were as malignant,
and 11 patients were rendered as inadequate. The smears
were inadequate if there was no/scanty cellularity,
stromal cells, or endocervical cells only. Benign cases
on cytology were further subtyped into different phases
as shown in Table 1.

Cytomorphological features

Different cytomorphological and architectural features
were evaluated on cytology smears as shown in Table 2.
It was seen that features such as epithelial/stromal ratio,
architectural pattern of epithelial cells, nuclear atypia,
and mitosis differentiated between benign and malignant
conditions whereas epithelial architecture, cytoplasmic
vacuolations, and  background were important

Table 1: Distribution of diagnosis by cytology and
histopathology (n=100)

Cytological Number Histopathological Number
diagnosis of cases diagnosis of cases
Secretary phase 71 Secretary phase 58
Proliferative phase 4
Hyperplasia without 4
atypia
Atrophic endometrium 1
Inadequate 4
Proliferative 4 Proliferative phase 3
phase Secretory phase 1
Shedding 6 Shedding endometrium 5
endometrium Inadequate 1
Hyperplasia 4 Hyperplasia without 4
without atypia atypia
Adenocarcinoma 4 Adenocarcinoma 4
Inadequate 11 Inadequate 5
Proliferative phase 2
Secretory phase 3
Atrophic endometrium 1
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cytomorphological  features  differentiating among
individual benign conditions. All 58 cases of secretory
phase confirmed on histopathology showed honeycomb
sheets, cytoplasmic vacuolations, and stripped nuclei
in the background [Figure 1] Tubes and dense sheets
were noted in the majority of cases of proliferative
phase [Figure 2]. All four cases of adenocarcinoma had
predominance of singly scattered cells, irregular clusters,
nuclear atypia, and mitosis [Figure 3].

Comparison between and
histopathological diagnosis

The sensitivity, specificity, and diagnostic efficacy of
the EAC in diagnosing benign and malignant lesions of
endometrium are mentioned in Table 3. There was good
overall agreement between cytology and histopathology
with kappa value of 0.58. It was seen that EAC was
more accurate in diagnosing malignant conditions than

diagnosing cyclical endometrium.

cytological

DISCUSSION

The present study evaluated the efficacy of EAC in
comparison with histopathology in patients of AUB.
The results showed a good agreement between EAC and
histopathology. Adequacy of the representative sample

Figure 1: Smear from proliferative phase showing tubes and dense sheets
of endometrial cells (H and E, x100)

is an important factor limiting the utility of EAC. In the
present study, a sample adequacy of 89% was achieved
using Karman’s cannula that involves a simple and
cost-effective technique. Different studies, using different
technique/device for endometrial sample collection, have
yielded variable adequacy rates ranging from 59% to
100%.7:1-131 Some of these include insemination cannula,
infant feeding tube, intra-cath cannula, Isaac’s cell
sampler, and pistol aspirator. However, the difference in
methodology did not affect the sensitivity and specificity
of the cytological results that remained between
68.2%-97% and 79%—100%, respectively.!”!

In coherence with recent Indian studies,!''3 the
present study showed a 100% sensitivity, specificity,
and diagnostic accuracy of EAC for the diagnosis
of endometrial carcinoma. However, in view of a
less number of patients in the carcinoma group, the
results require confirmation in bigger studies. The
age of the patients in the study ranged from 22 to
64 years with 85 patients presenting in reproductive/
perimenopausal age group. As a result, benign
pathologies dominated the diagnoses in the study
cohort. The sensitivity, specificity, and diagnostic
accuracy of EAC in detecting benign pathologies

Figure 2: Secretory phase showing flat honeycomb sheet of epithelial cells
with round-to-oval nucleus and vacuolated cytoplasm (H and E, x400)

Table 2: Distribution of different cytomorphological features as studied on cytology smears

Total Cellularity Epithelial/stroma Epithelial Cytoplasmic Nuclear Mitosis Stromal Predominant
(n=89) 3+) ratio Group architecture vacuolation atypia decidualization background
Secretary phase 71 47 0 Honeycomb 69 0 2 9 Stripped nuclei
sheets, Tubes
Proliferative 4 4 0 Tubes and 0 0 1 0 Clean
phase dense sheets
Shedding 6 3 0 Ball-like 1 0 0 0 Stripped nuclei
endometrium clusters and inflammatory
Hyperplasia 4 4 0 Oval clusters 0 0 0 0 Stripped nuclei
without atypia
Adenocarcinoma 4 4 4 Irregular 1 4 4 0 Clean (2)
clusters and Necrotic (2)

singly scattered
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Figure 3: Smear from endometrial adenocarcinoma show scattered
tumor cells with marked nuclear pleomorphism and prominent nucleoli
(MGG, x400)

Table 3: Sensitivity, specificity, and accuracy of
endometrial aspiration cytology

Cytological Sensitivity Specificity Diagnostic
diagnosis accuracy
Benign (%) 87.5 100 88
Malignant (%) 100 100 100

(including morphological hormonal evaluation) was
87.5%, 100%, and 88%, respectively. The results are
comparable to previous studies that yielded a diagnostic
accuracy of 93.881 and 97.6%,"! respectively. On
subgroup analysis, EAC showed 93.5% sensitivity
and 76.3% specificity for detecting secretory phase
whereas it was only 33% sensitive and 98.9% specific
for diagnosing proliferative phase. In contrast, previous
studies!” 13 showed a better sensitivity to the tune of
100% in detecting proliferative phase. Less number of
patients in the proliferative phase, attributed to the timing
of endometrial sampling (which is usually done 2-3 days
before menstruation), might have affected the results.

In the present study, a detailed cytological analysis
of the endometrial samples was done based on eight
cytomorphological parameters as described by Kobayashi
et all'"¥ These parameters helped to diagnose different
benign and malignant conditions of the endometrium. In
coherence with previous studies,”!>!¢! features such as the
predominance of irregular clusters and singly scattered
epithelial cells, nuclear atypia, and significant mitosis in
a necrotic background were found to be highly specific
for endometrial carcinoma [Table 2]. Secretory phase is
characterized by the presence of honeycomb sheets of cells
with cytoplasmic vacuolations in different studies.!*!” The
finding that was also validated in the study.

The present study reinforced the evidence for the efficacy
of EAC in the evaluation of AUB. Histopathological
correlation and blinded-study design increased the
authenticity of results. We used 3 staining techniques
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in aspiration cytology that helped in the comprehensive
evaluation of all the cytomorphological features. Being
cost effective, less time-consuming with a comparable
yield, the procedure may serve to be a good screening
tool for endometrial carcinoma. However, one air-dried
preparation (MGG stain) and either of the wet-fixed
smear stains (H and E/PAP) may be a suitable alternative
for screening nuclear and cytoplasmic details. Our study
also had few limitations. In view of small sample size,
the results may not be extrapolated to all causes of AUB.
Studies with a large sample of patients having diverse
benign/malignant conditions may help to consolidate the
results. With a large number of devices/techniques in
use for EAC, head-to-head comparison between these in
future studies may help to clarify the picture.

CONCLUSION

The present study advocates the use of EAC using
Karman’s cannula as an initial investigation in the
evaluation of patients with AUB, especially those with
suspected malignancy. Further studies with large sample
size with diverse etiologies might help to consolidate the
role of the EAC in the evaluation of AUB.
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