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Abstract
Background: Abnormal uterine bleeding (AUB) is one of the most common debilitating menstrual problems and has remained
one of the most frequent indications for hysterectomy in developing countries. The problem is common worldwide but causes may
vary from one region to another. In about 25% of the patients, the abnormal uterine bleeding is the result of a well-defined organic
abnormality.
Materials and Method: It was a five year study conducted at a tertiary care hospital, Mumbai. Total of 804 Women who underwent
surgical resections and biopsies with complaints of AUB were included in the study and histopathological spectrum of structural
pathology was determined.
Results: Most common age group affected was 36-45 years. Uterine corpus was common site of pathology (80.2%), followed by
cervix (17.4%) Isolated pathology was found in 88.9% cases while multiple pathology in 10.1% cases. Benign pathology formed
largest group (82.34%), commonest being leiomyoma (71.6%). Malignancy seen in 14.8% cases, most common malignancy being
squamous cell carcinoma (72.72%). Menorrhagia was commonest presentation (64.6%), followed by postmenopausal bleeding
(20%) & polymenorrhagia (14.6%). In postmenopausal age group, malignancy was (46.3%) more as compared to age <40 years
(8.7%). Rare cases presenting as AUB were encountered viz. serous cystadenoma, mature cystic teratoma and serous
cystadenocarcinoma of ovary, malignant mixed mullerian tumor of uterus, metastasis to uterine corpus, and small round cell tumor
of cervix.
Conclusion: Frequency of benign endometrial pathology as underlying organic cause of AUB is quite high. However,
histopathological spectrum in patients with AUB is quite variable with respect to age with increased chances of detecting
malignancy in elder females. Therefore Histopathological examination of endometrium should be done generously in women
presenting with abnormal uterine bleeding especially after the age of 40 years to rule out malignancy.
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Introduction
Abnormal uterine bleeding (AUB) is a common
reason for women of all ages to consult their
gynaecologist.(1,2) It is defined as changes in frequency
of menstruation, duration of flow or amount of blood
loss.(3,4) A study based on epidemiology of menstrual
disorders in developing countries revealed that the
prevalence ofAUB in developing countries was about 515%.(5,6) It can be caused by a wide variety of both
organic and non-organic causes that include female
genital tract pathology, pregnancy related disorders, and
systemic illnesses.(7) This study was carried out to
evaluate the prevalence and patterns of structural
pathology and histological findings in female genital
tract of women with AUB and to correlate these findings
with clinical features.
Materials and Method
This is a 5 year study that included surgical resection
and biopsy specimen of 804 patients with clinical
diagnosis of AUB, at a tertiary care hospital, Mumbai.
Inclusion criteria:

The samples included were simple hysterectomy,
hysterectomy with bilateral/unilateral salpingo-

oopherectomy, polypectomy, endometrial and
cervical biopsy.

All benign, malignant, inflammatory lesions of
uterine corpus, cervix, fallopian tube & ovary
causing AUB were included.
Exclusion criteria:

Patients with morphological evaluation of
endometrium as proliferative phase, secretory phase
& cystic glandular atrophy, on hormonal therapy,
bleeding related to pregnancy complications or
systemic causes like endocrinopathy, coagulopathy,
drug intake were excluded from the study.
The specimen comprised of 670 surgical specimen
and 134 biopsies (99 cervical and 35 endometrial
biopsies). The specimens were processed in automated
tissue processor. The sections were stained with
Hemotoxylin and Eosin stain. Histopathological
evaluation was done according to WHO fascicle of
female genital tract(8) & Bluestein’s text book of
pathology of female genital tract.(9) PALM (Polyp,
Adenomyosis, Leiomyoma & Malignancy and
hyperplasia) classification was used to study various
structural pathology.(10) Data was analysed using the
Statistical Package for Social Science (SPSS, version 15)
& Microsoft excel.
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Results
Of 4844 gynaecological resections and biopsies
received, 4188 (86.4%) cases presented with AUB. Of
these, 804 (19.2%) revealed structural pathology in
female genital tract as cause of AUB. The common site
of pathology was uterine corpus (80.2%) followed by
uterine cervix (17.4%). Distribution of the cases based

on the site involved and type of pathology is given in
Table 1. Majority of cases (89.9%) revealed single
pathology in their genital tract, but in 10.1% cases
multiple lesions were detected simultaneously in
multiple or single organs of female genital tract, most
common
association
being
leiomyoma
and
Adenomyosis.

Table 1: Distribution of the cases based on the site involved and type of pathology
Isolated Pathologies (89.9%)
Frequency Percent
Pathology of uterine corpus (72.1%)
Isolated Uterine
Benign
Endometrial Polyp
34
4.2
Endometrial (N-66)
Endometrial Stromal nodule
2
0.2
Premalignant/
Simple hyperplasia without atypia
8
1.0
Hyperplasia
Complex hyperplsia with atypia
3
0.3
Malignant
Endometrioid Adenocarcinoma
18
2.2
Malignant Mixed Mullerian Tumour
1
0.1
Isolated Uterine
Benign
Adenomyosis
53
6.6
Myometrial (N- 13)
Leiomyoma
457
56.9
Malignant
Leiomyosarcoma
3
0.4
Metastasis to uterine corpus(1)
1
0.1
Pathology of uterine cervix (17.4%)
Isolated Cervix
Benign
Cervical Polyp
18
2.2
(N-140)
Leiomyoma
17
2.1
Pre-malignant
CIN-I
2
0.2
CIN-II
1
0.1
CIN-III
6
0.7
Malignant
Squamous Cell Carcinoma
88
10.9
Adenocarcinoma
6
0.7
Small Round Cell Tumour
1
0.1
Inflammatory
Tuberculosis
1
0.1
Pathology of ovary (0.3%)
Isolated Ovary
Benign
Benign Serous Cystadenoma
1
0.1
(N-3)
Cystic Teratoma/Dermoid Cyst
1
0.1
Malignant
Serous Cystadenocarcinoma
1
0.1
Combined Pathology (N-81) 10.1%
Leiomyoma + Adenomyosis
Leiomyoma + Endometrial polyp
Leiomyoma+ Serous cystadenoma
Leiomyoma +Mucinous cystadenoma
Leiomyoma + Dermoid cyst/Cystic teratoma
Leiomyoma + Endometriosis of Fallopian Tube
Leiomyoma + Endometrial Adenocarcinoma
Adenomyosis + Endometrial polyp
Adenomyoma +Serous cystadenoma
Adenomyosis +Mucinous cystadenoma
Leiomyoma + Adenomyosis + Mucinous cystadenoma
Benign Brenner tumor + Endometrial Adenocarcinoma
Total

59
5
3
1
3
1
1
3
2
1
1
1
804

7.4
0.7
0.3
0.1
0.3
0.1
0.1
0.4
0.2
0.1
0.1
0.1
100

The age of the patient ranged from 19-80 years. Maximum numbers of patients were in the age group of 36-45
years (50%). Out of 804 patients, 356 (44.4%) were premenopausal (18-40 years), 337 (41.9 %) were in
perimenopausal age group (41-50 years), whereas only 111 (13.8%) were postmenopausal (PM). The predominant
pattern of bleeding was menorrhagia (79.1%) followed by postmenopausal bleeding (20%). Amenorrhoea &
hypomenorrhoea were seen infrequently (5 and 2 cases each).
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Out of 804 cases, parity was available only in 460
cases. Out of these 376 cases (81.73%) were multiparous
(3-4 kids) or grand multiparous (5-6 kids).
Benign structural pathology was seen in (82.34%)
cases of AUB while malignancy contributed to (14.80%)
cases (Table 2). Premalignant lesions- endometrial
hyperplasia & CIN were very infrequent & comprised
1.3 & 1% respectively. A case of leiomyoma and a case
of benign Brenner tumour were associated with
endometrial adenocarcinoma. Tuberculous endometritis
was detected in one patient. Most frequently found
benign pathology was leiomyoma 474(71.6%), while
other benign lesion causing AUB was very low (less than
10%). Two cases of endometrial stromal nodule were
mistaken with leiomyoma, but it showed positivity for
CD10 at IHC.
Of all malignant tumours, squamous cell carcinoma
of cervix (72.72%) was most common compared to
endometrial
adenocarcinoma
(16.5%)
&
adenocarcinoma of cervix (5%). Leiomyosarcoma of
uterus was seen in 2.5% cases, all 3 were positive for
Desmin on IHC. Also seen was one case each of
malignant mixed mullerian tumor of uterus, metastasis
to uterine corpus, serous cyst adenocarcinoma, and small
round cell tumor of cervix. (Fig. 1)
Table 2: Distribution of the cases with benign
pathology
Type
of
benign Frequency Percentage
pathology (n=662)
Leiomyoma
474
71.6
Leiomyoma+
59
9.0
Adenomyosis
Adenomyosis
53
8.0
Endometrial Polyp
34
5.1
Cervical Polyp
18
2.7
Endometrial
Stromal
2
0.3
Nodule
Benign
Serous
1
0.2
Cystadenoma
Cystic
teratoma/
1
0.2
Dermoid Cyst
Other combination
20
3.0
Total
662
100
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Fig. 1: Distribution of Cases with Malignant
Pathology
In patients with leiomyoma, younger patients i.e. 35
years and less had almost equal incidence (68.4%) as that
of middle age group i.e. 36-50 years (70%) & elder
females i.e.>51 years had much lower incidence
(36.9%). Thus the difference in occurrence between less
than 50 years of age as compared to >51years of age, was
statistically highly significant. Leiomyomas were most
commonly solitary (78.31%) than multiple (21.69%).
With a great variation in size (0.2cm- 30 cm). While
fibroids in <35 years age was larger (6.3cm), in other age
groups it varied from 3.7 to 4.5 cm, and this difference
was highly significant statistically. Most common site
was intramural (55.9%), followed by submucosal
(20.3%) & sub-serosal (12.9%). Majority of leiomyoma
(81.59%) had no noticeable secondary change. Most
common degenerative change encountered was hyaline
degeneration in 14.61% cases. Cystic degeneration,
mucoid and myxoid change, calcification, haemorrhage,
necrosis and red degeneration were noted in less than 1%
cases.
Adenomyosis was commonly seen in middle age
groups as compared to extreme age groups.
Polymenorrhagia& menorrhagia were seen in (27 & 15%
respectively) while postmenopausal bleeding had lower
incidence (6.2%). This difference was found to be highly
significant.
Endometrial adenocarcinoma most commonly
presented with PM bleeding, as compared to
menorrhagia &polymenorrhagia, which was statistically
highly significant. Fifty years and below age group had
<3% while age group >51years had 9% incidence of
endometrial adenocarcinoma. This higher % in higher
age group is highly significant. All 20 were type I
endometroid adenocarcinoma, 90% of them being well
differentiated.
Squamous cell carcinoma cervix was seen in <7% in
age group up to 45 years, 13% in 46-50 years, 30% in
>51 years of age. This rising incidence of SCC of cervix
in higher age groups was statistically highly significant.
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Most common malignant tumor of cervix was SCC
(92.63%), with 60.6% being moderately differentiated.
There were total 15 cases of ovarian pathology,
majority (12 cases) were associated with other

pathology, mainly being leiomyoma (8/12 cases). Only
3 cases had ovarian pathology as sole underlying cause
of AUB.

Fig. 2: Benign Pathology of AUB like Leiomyoma with variants. (A) Cellular Leiomyoma, a well
circumscribed mass of highly cellular fascicles of benign smooth muscle cells (H&E stain, 100x) with no
atypia& atypical mitotic figures (inset) (H&E stain, 400x); (B) Vascular leiomyoma seen as proliferating
smooth muscles with interspersed thick and thin walled plexiform vessels (H& E stain, 100x); (C) Polyp was
seen as pedunculated lesion arising from endometrial cavity on gross and; (D) microscopically showing
cystically dilated crowded endometrial glands lined by inactive endometrium, central fibrous core containing
thick walled blood vessels. (H&E stain, 20x)

Fig. 3: Squamous cell carcinoma of cervix, with. (A) necrotic growth involving both anterior & posterior lips
along with uterine corpus on gross and on histology; (B) showed well differentiated squamous cell carcinoma
consisting of islands of mature squamous epithelial cells with abundant eosinophilic cytoplasm and large
irregular hyperchromatic nuclei (H&E stain, 100x)along with numerous keratin pearls (inset) (H& E stain,
400x); (C) Endometrial carcinoma was seen as haemorrhagic and necrotic tumor filling endometrial cavity
and infiltrating myometrium; (D) villo-glandular pattern, crowded glands lined by large cells with rounding
of nuclei and prominent nucleoli (H& E stain, 100x) along with squamous morules(inset)(H& E stain, 400x)
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Fig. 4: Malignant mixed Mullerian tumor of uterus with. (A) biphasic pattern both carcinomatous and
sarcomatous component (H& E stain, 100x), inset showing malignant glandular lining(H& E stain, 400x)and;
(B) sarcomatous component, inset above shows poorly differentiated spindle cells (H&E stain, 100x), while
inset below shows heterologus cartilagenous component (H& E stain, 400x); (C) Mucinous cystadenoma of
ovary seen as multiloculated thin walled cyst filled with mucinous material without any solid or papillary
growth and cyst wall was lined by tall columnar cells and contained mucin material associated with; (D)
leiomyoma (H& E stain 400x)

Fig. 5: Rare causes associated with AUB were. (A) Metastasis of Renal cell carcinoma to uterine corpus
grossly seen as distorted endometrial cavity with multiple intramural grey white necrotic masses with focal
golden yellow colour &; (B) myometrium showed organoid pattern of clear cells (inset, H& E stain, 400x); (C)
Cervical Papillary Adenocarcinoma showing papillary growth with fibrous core lined by epithelium with
hyperchromatic crowded nuclei(H& E stain, 100x); (C) & (D) Tuberculosis of cervix was seen as multiple
caseating granulomas in cervical stroma(H& E stain, 100x), consisting of central caseous necrosis, epitheliod
cells and Langhan’s giant cells (inset, H& E stain, 400x)
Wahda Et al(12) and Talat Mirza et al(13) reported organic
Discussion
cause of AUB as low as 19% to as high as 60% cases.
Abnormal uterine bleeding (AUB) may be due to
This implies 1/4th to 3/4th women population suffers due
organic & non- organic causes. The chief aim of present
to causes which can be easily detected & alleviated.
study was to know the various organic causes of AUB
Morphological evaluation revealed that majority of
and their clinic- pathological and epidemiological
cases had pathology in myometrium (63.8%) followed
profile. Present study revealed that AUB was the
by cervix (17.4%) & in endometrium (8%) cases. In
presenting complaint in 86.4% of all gynaecology
study by Doriaswamy,(14) isolated endometrial pathology
referrals, thus being major cause of morbidity in females.
was seen in 66% & cervical in 4.2% cases. This variation
Organic causes as underlying cause of AUB was
in incidence may be because they included all causes of
seen in 19.2% of cases. Studies by O Connor et al,(11)
Indian Journal of Pathology and Oncology, April-June 2017;4(2):247-253
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endometrial pathology, which were excluded in this
study.
The International Federation of Gynecology and
Obstetrics (FIGO) in 2011 approved a new classification
system (PALM-COEIN) for causes of abnormal uterine
bleeding (AUB) in women of reproductive age based on
bleeding pattern as well as etiology. There were 9 main
categories arranged according to the acronym PALM COEIN: Polyp, Adenomyosis, Leiomyoma, Malignancy
and hyperplasia, Coagulopathy, Ovulatory dysfunction,
Endometrial, Iatrogenic, and Not yet classified.(10)
Literature search revealed that majority of the studies on
the subject of AUB evaluated only one aspect of female
genital tract either endometrium or cervical carcinoma or
leiomyoma etc.
This study evaluated all the components of the
PALM group that includes discrete (structural) entities
that can be measured visually with imaging techniques
and/or histopathology.
Polyps were seen in less than 10% of cases (52,
6.4%). Endometrial polyps were more (34, 4.2%)
compared to cervical polyps (18, 2.4%).
Adenomyosis age incidence of 36-45 years is
comparable with Shreshta et al(15) & Mobarakeh et al.(16)
Isolated cases account for 6.6% cases with AUB, but
Sanaullah(17) & Mobarakeh(16) had adenomyosis
accounting 17% & 21% of AUB cases.
Next category is Leiomyoma which accounted for
57% of cases in present study, Sanaullah (2004)(17) and
Dehghani Mobarakeh (2012)(16) et al showed leiomyoma
account for 67% & 30% of AUB cases respectively. In
studies by Anne Zimmermann (2012)(18) &-A
Mohammad (2005),(19) most common age group of
leiomyoma was 32-42 years & 25-39 years of age. In this
study, it is older age group (46-50 years) affected as
compared to other studies.
In our study, for carcinoma cervix most common
age group was > 51 years, which was comparable with
studies done by Pagnini(20) (mean age 52.8 year) and
Kogan et al(21) (mean age 50.3 years). Among the
carcinoma of cervix, 92.63% were SCC and 6.32% were
adenocarcinoma. According to studies by Vizcaino et
al(22) & Hannoun Levi et al,(23) SCC accounts for 85-90%
& 91% cases respectively. In present study, Broder’s
grade II was most common in 60% & grade I in 8.45%
cases of SCC. While NG(24) showed grade I in 40% and
grade II in 37% of cases.
In Endometrial carcinoma, most common age group
affected was 51 years & above. Doriaswamy(14) et al &
Escoffery(25) et al had similar age group affected as 5160 years. In this study, all endometrial carcinoma were
endometrioid adenocarcinoma (type I), 95% of them
were grade I. while in study by Charkviani(26) et al grade
II endometroid carcinoma were most common (57.8%
cases). Various other studies by Saraswati(14) et al,
Sanullah(17) et al, Dangal(27) et al, Sadia khan(28) et al,
Lyla Abdullah(19) et al, Baral(29) et al, Wahda(12) et al
reported lower incidence of malignancy which ranged

from as low as 0.4% to as high as 21%. This variability
in the incidence may be due to varying inclusion criteria,
parity & ethnicity of study group.
As women gets older the incidence of malignancy
increases, most probably consistent with unopposed
estrogenic effects in later years. In the category of
malignancy carcinoma cervix was most frequently
presented as AUB as compared to endometrial
carcinomas. But these studies also included cases of
chronic endometritis, atrophic endometrium &
pregnancy related causes of AUB.
Three cases (0.3%) of isolated ovarian tumors viz.
benign serous cystadenoma, mature cystic teratoma,
serous cyst-adenocarcinoma, had AUB as presenting
complaint. These tumors usually present as pelvic mass.
Thus, this study reports AUB as unusual presentation of
these tumors. There were coincidental finding of coexistence of leiomyoma& Adenomyosis with surface
epithelial tumor of ovary and mature cystic teratoma.
There was a single case of benign brenner tumor coexisting with endometrial carcinoma which can be
explained on the basis of hyperoestrogenenism.
Muzaffar et al,(30) Mahnaz et al & Archana
Bhosale(31) et al also observed menorrhagia as the most
common pattern of bleeding similar as our study
(64.4%). Latter had studied AUB in perimenopausal
women. Postmenopausal bleeding (PMB) (20% of cases)
was frequently associated with benign pathology
(53.7%), out of which leiomyoma was commonest
(35.8%). Malignant neoplasms are generally accepted to
be relatively uncommon causes of PMB with carcinoma
of cervix being involved in 35.9% patient. This
association of PM bleeding with malignancies was found
to be statistically significant and although based on
different inclusion criteria, the incidence of PM bleeding
in malignancy is comparable in various studies.(12,19,27,32)
Majority of studies are from developing countries,
most of them included normal menstrual pattern in their
study, which have been excluded in present study. Ours
is one of the largest study who had dealt with entire
structural pathology of AUB. The variability in
incidences of various causes of AUB is due to different
inclusion criteria, racial & geographical factors.
Conclusion
This study thus concludes that organic causes form
a significant component of AUB, a major health issue of
females worldwide. Histopathology plays a pivotal role
in accurately identifying the true nature of the lesion. It
aids in deciding the appropriate type and extent of
surgery as per age and fertility status of the patient.
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