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Abstract: 
 
Objectives: To analyse various causes of abnormal bleeding and their bleeding patterns in accordance with FIGO 
classification system in reproductive age women. Materials and methods: This was a cross-sectional, retrospective 
study done at All India Institute of Medical Sciences, Gorakhpur. Total of 116 women aged 15 to 55 years with 
chronic AUB between October 2019 and March 2020 were evaluated. Results: Most patients of AUB were in the 
age group between 30-39 years and 40-49 years (31.8%), structural cause accounts for 32.6% and non structural 
cause accounts for 67.4% of cases. AUB-O i.e. ovulatory dysfunction (OD) was the commonest (non structural) 
finding in 55.2% women, followed by AUB-L i.e. leiomyoma (structural) in 18.6 % of women. In adolescent, all 
cases (100%) and in younger age group, 91.4% cases were due to OD. Most cases of AUB-O were due to 
anovulation (33.8%) and PCOS (27.9%). Most common age of presentation in AUB-L was 40-49 years (35.1%). 
Irregular cycle (44.1%) and infrequent cycle (33.8%) was most common bleeding pattern with AUB-O. AUB-L and 
AUB-A (adenomyosis) most commonly presented with heavy menstrual bleeding (HMB) i.e 86.9% and 66.7% of 
cases. AUB-P (polyp) presented with HMB (40%) and intermenstrual bleeding (20%). Conclusion: Non structural 
causes were the most common cause and AUB-O was the commonest cause occupying more than half of cases. 
Most common menstruation pattern in AUB –O was irregular cycles and in AUB-L it was HMB. 
 
Keywords: Abnormal uterine bleeding, bleeding pattern in reproductive age group women, FIGO system, PALM 
COIEN classification. 
 
 

Abnormal uterine bleeding (AUB) is defined as any type of bleeding in which the amount, duration, frequency and 
cyclicity is abnormal for a patient.1 It is very common symptom and it is seen in 15-20% of patient from the 
commencement of menarche to menopause.2 Over all prevalence of AUB varies in different population fluctuating 
between 10% and 30%.3, 4 For treatment of AUB, it is very important to know the aetiology of AUB. The 
International Federation of Gynaecology and Obstetrics (FIGO) initially published the consensus on the terms and 
definitions of normal and abnormal uterine bleeding in 2007, further in 2011, a new terminology and definitions and 
“Classification of causes of AUB in the reproductive years, the PALM-COEIN system” was introduced. 
Recommendations again updated in 2018 with certain minor changes. PALM-COIEN denotes AUB associated with 
polyp (AUB-P), adenomyosis (AUB-A), leiomyoma (AUB-L), malignancy and hyperplasia (AUB-M), 
coagulopathy (AUB-C), ovulatory dysfunction (AUB-O), endometrial (AUB-E), and iatrogenic and not otherwise 
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classified (AUB-N). The “PALM” classification is structural and can be seen visually i.e. through (imaging and/or 
histopathological tests), whereas the “COEIN” classification is non-structural.5 

Diagnosis of AUB depends upon comprehensive medical history, blood tests, imaging and histopathology. Bleeding 
pattern style forms the clinical basis for diagnosis of different types of AUB. Some standard menstrual index 
parameters are used to define bleeding pattern which are frequency, duration, regularity, volume and intermenstrual 
bleeding.5 

This study provides the prevalence of AUB, according to PALM – COIEN classification in Indian women and 
analysis of various causes and their bleeding patterns in accordance with FIGO classification system. 

Materials and methods 

This retrospective observational study was conducted in patients with chronic AUB presented to gynaecological 
OPD at All India Institute of Medical Sciences, Gorakhpur over last 6 months i.e. between October 2019 to March 
2020. All the data were collected from departmental records and institutional computerised patient management 
system and was entered in carefully structured performa. Ethical clearance was taken from institute’s ethical 
committee and study was ethically conducted in accordance with declaration of Helinski. All patients with any type 
of menstrual complaints were looked for and only those patients meeting the inclusion criteria were enrolled in the 
study and women with any of the exclusion criteria were excluded from evaluation. 

Inclusion criteria: 
1. Age15-55 years 
2. Chronic Abnormal uterine bleeding 

Exclusion criteria 
1. Vaginal bleeding caused by pregnancy and pregnancy related factor 
2. Vaginal bleeding caused by vaginitis 
3. Vaginal bleeding caused by cervical diseases 
4. Vaginal bleeding after menopause 
5. Unscheduled bleeding on progestin ± estrogen gonadal steroids like birth control pills, injections,  

hormonal intrauterine contraceptive device (IUCD) and non hormonal IUCD’s 
6. AUB in women, on drugs which are affecting ovulation   

The relevant clinical data was collected inclusive of the age, clinical symptoms, associated gynaecological 
complaints, type of bleeding pattern, any medical disease, and previous hormonal or operative treatment, physical 
examination, detailed gynaecological examination inclusive of per speculum examination and per vaginal 
examination. Bleeding pattern was defined by following FIGO 2018 criteria’s.5 

1. Frequency - amenorrhoea for duration of 90 days, cycle length >38 days (infrequent) or < 24 days (frequent).  
2. Duration - normal: ≤8 days; prolonged: >8 days. 
3. Regularity – normal or regular (shortest to longest variation ≤ 7- 9 days); irregular (≥8-10 days). 
4. Volume - only patient determined - light, normal and heavy; heavy (HMB) - bleeding volume sufficient to 
interfere with the woman’s quality of life. 
5. Intermenstrual bleeding - bleeding between cyclically regular onset of menses, either random or cyclic. 

Reports of all relevant investigations like haemogram, coagulation profile, hormonal analysis (TSH, prolactin, LH, 
FSH, DHEAS, fasting insulin, AMH), ultrasound report and endometrial biopsy were noted down. After completion 
of study, data was entered in Microsoft excel sheet and analysed. Data was described in frequencies and percentages 

Results  

Total 116 women meeting the inclusion and exclusion criteria were enrolled in the study. Prevalence of AUB was 
highest in the late reproductive age group (30-39 years) age group and perimenopausal (40-49 years), as shown in 
table 1. According to PALM-COIEN classification system of FIGO prevalence of AUB in women more than 50 
years was very low i.e. 5.1%. Non structural causes (67.4%) were more common than structural causes (32.6%). 
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Overall AUB-O was the most common diagnosis found in 55.8% women followed by AUB –L in 15.4%, AUB-P in 
4.06%, AUB- A in 7.3%, AUB-M in 5.6 %, AUB-C in 0.8%, AUB-E in 4.06%and AUB-N in 7.7% (table 2). 

Table 1: Age wise distribution of AUB 
Age(years) N=116 Percentage % 
<19 13 11.2 
20-29 23 19.8 
30-39 37 31.8 
40-49 37 31.8 
>50 6 5.1 

 
Table 2: Classification of AUB according to PALM-COIEN system 
AUB Classification N=123  Percentages (%) 
AUB-P 5 4.06 
AUB-A 9 7.3 
AUB-L 23 18.6 
AUB-M 3 2.4 
AUB-C 1 0.8 
AUB-0 68 55.2 
AUB-I Excluded - 
AUB-E 5 4.06 
AUB-N 9 7.7 
Some patients have more than one cause of AUB, so total number of categories is more than number of 
patients. 

 

On looking at age distribution of various causes of AUB (table 3), all cases (100%) were due to OD in adolescent 
age group (<19 years). In early reproductive age group (20-29 years), most common cause was OD (91.4%) 
followed by coagulopathy (4.3%) and polyps (4.3%). In late reproductive age, almost half of cases were due to OD 
(51.3%) followed by leiomyoma (24.3%) and adenomyosis (13.5%). In perimenopausal also, OD (40.5%) accounted 
for majority of cases, followed by leiomyoma (35.1%), adenomyosis (10.8%) and myometrial hypertrophy (10.8%). 
In women more than 50 years majority of cases were due to AUB-N (66.6%), 1 case was due to leiomyoma and 
another due to endometrial hyperplasia.  All cases of AUB-N were due to myometrial hypertrophy. Overall, OD was 
commonest diagnosis of abnormal uterine bleeding among all the age groups. 

Table 3: Distribution according to final diagnosis with respect to age 
Age AUB-P 

%(n=5) 
AUB-A 
%(n=9) 

AUB-L 
%(n) 

AUB-M 
%(n) 

AUB-C 
%(n) 

AUB-O 
%(n) 

AUB-E 
%(n) 

AUB-N 
%(n) 

Total 
 

<19 - - - - - 100(13) - - 13 

20-29 4.3(1) - - - 4.3(1) 91.4(21) - - 23 
30-39 2.7(1) 13.5(5) 24.3 (9) - - 51.3(19) 10.8(4) 2.7(1) 37 

40-49 8.7(3) 10.8(4) 35.1(13) 5.4(2) - 40.5(15)   2.7(1) 10.8(4) 37 
>50 - - 16.6 (1) 16.6(1) - - - 66.6(4) 6 

 

Among different causes of AUB-O (table 4), 33.8% were anovulatory and mostly in age group of 40-49 years. Next 
common cause was thyroid disorders reported in 29.4% women, most commonly in age group of 30-39 years, 
followed by polycystic ovarian syndrome (PCOS) in 27.9%. Most common age of presentation of PCOS was 20-29 
years. 
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Table 4: Different causes of AUB - 0 
Age 
(years) 

Thyroid disorders 
No 

Hyper prolactinemia 
No 

PCOS 
No 

Anovulatory 
No 

Others 
No 

<19 2 1 5 5 - 
20-29 3 1 13 5 1 
30-39 12 1 1 3 - 
40-49 3 - - 10 2 
>50 - - - - - 
Total 29.4% (20) 4.4% (3) 27.9% (19) 33.8% (23) 4.4% (3) 

 

As shown in table 5, patients with AUB-O presented with irregular cycles (44.1%), infrequent cycles (33.8%) and 
less commonly HMB (27.9%) and frequent cycle (14.7%). In AUB-L, most common bleeding pattern was HMB 
(66.7%), followed by prolonged cycle (34.7%). In AUB-A, most common bleeding pattern was HMB (66.7%), 
followed by frequent (11.1%), prolonged (11.1%) and irregular pattern (11.1%). In AUB-P, common bleeding 
pattern was HMB (40%), followed by prolonged (20%), irregular (20%) and intermenstrual bleeding (20%). 

Table 5: The bleeding patterns of women with AUB-O, AUB-P, AUB-L, AUB-A, AUB-E and AUB-M 
Type of bleeding pattern AUB-O  

% (n=68) 
AUB-P 
% (n=5) 

AUB –L 
% (n=23) 

AUB –A 
% (n=9) 

AUB-E 
% (n=5) 

AUB-M 
% (n=3) 

Amenorrhoea 1.4   (1) - - - - - 
Infrequent 33.8( 23) - - - - - 
Frequent 14.7(10) - 13.0(3) 11.1(1) 20(1) 33.3(1) 
Prolonged 4.4   (3) 20(1) 34.7(8) 11.1(3)   
Irregular 44.1( 30) 20(1) 8.6( 2) 11.1(1) 40(2) 33.3(1) 
Scanty 11.7(8) - - - - - 
Heavy 27.9(19) 40(2) 86.9(20) 66.7(6) 80(4) 33.3(1) 
Inter menstrual bleeding 1.4(1) 20(1) - - - - 

 

Discussion  

Abnormal uterine bleeding is the most frequent complaint seen in patients attending outpatient department. Majority 
of cases of AUB are seen in late reproductive age group (30-40years) where the incidence has been between 37.5%- 
56%.6,7 This is because of decline in ovarian function with more anovulatory cycles. We also found maximum cases 
of AUB in late reproductive (31.8%) and perimenopausal age group (31.8%). Non structural causes account for 
majority of cases (64 %) of AUB  and among the non structural causes, AUB-O is the most common category  
consistent with the findings of our study.8-10 

AUB - O is more common in puberty and perimenopausal age group mostly because of ovulatory dysfunction in 
extremes of reproductive age.10,11 Approximately 90% of uterine bleeding due to OD, result from anovulation, and 
10% of cases occur with ovulatory cycles.12 The reason behind this irregular bleeding is due to dysfunction of 
hypothalamic pituitary (HPO) axis. Failure of ovulation leads to absence of corpus luteum formation and no 
secretion of progesterone, causing unopposed estrogen effect on endometrium. Estrogen causes unopposed 
endometrial proliferation manifesting as breakthrough bleeding.8 The major factors affecting HPO axis are PCOS, 
thyroid disorders and hyperprolactinemia, other factors can be obesity, weight loss, anorexia, mental stress, extreme 
exercise.13 In our study, all cases of AUB in adolescent age group and 90% of cases in early reproductive age 
women were due to AUB-O. Irregular cycles (44.1%) and infrequent cycles (33.8%) were the most common 
bleeding patterns observed with AUB-O similar to observation in other studies 8-10. The drugs known or suspected to 
interfere with ovulation are now no longer included in AUB-O. They are now categorised in AUB-I.5 

Next second common cause was AUB-L with the prevalence of 18.6%. Previous studies had shown that prevalence 
of AUB – L can vary between 9-30%. 8,14,15  Fibroids are the most common pelvic tumours, and 1.7-2.6 times more 
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common in black women than white women.14 Prevalence of AUB-L increases with age i.e. 24.3 % in age group 30-
39 years and 35.1 % in 40-49 years, as reported earlier also.8,14 AUB can be associated with fibroids but may not be 
the sole cause of AUB. In more than 50% of patients uterine fibroids are asymptomatic.16 Symptoms of AUB 
depends on the location and size of fibroids.11 AUB in fibroid can be due to increase in endometrial surface area, 
presence of engorged vasculature in perimyoma environment.17 Also, there could be some field changes within 
uterine cavity which have an impact upon endometrial receptivity and implantation.18 Bleeding pattern mostly 
associated with AUB-L was HMB (86.9%) and prolonged cycles (34.7%) in our study. Sun et al reported HMB in 
51% and prolonged cycles in 44%.8 

Uterine adenomyosis had varied prevalence in different population. Prevalence in  women undergoing assisted 
reproductive technology is 20-25%,19 with endometriosis it is 20-80%,20 and 20.9% in general population, 
undergoing ultrasound 21and 10-35% in histological specimens after hysterectomy.22 Adenomyosis is most 
commonly found in fourth decade but now increasingly diagnosed in young women with infertility, dysmenorrhoea 
or AUB. This is because of increase in more stringent ultrasound and MRI criteria’s for diagnosis.23 Prevalence of 
AUB-A in late reproductive age was 13.5% and in perimenopausal it was 10.8%. Although gold standard for 
making diagnosis of AUB-A is histopathological, but now FIGO suggests that use of the “transvaginal 
ultrasonography (TVUS) based morphological uterus sonographic assessment (MUSA) group criteria” for diagnosis 
of adenomyosis. These are the graphical depictions of the eight TVUS criteria, which include -  asymmetrical 
myometrial thickening ; myometrial cysts ; hyperechoic islands ; fan shaped shadowing; echogenic subendometrial 
lines and buds; translesional vascularity; irregular junctional zone; and an interrupted junctional zone. The presence 
of two or more of these criteria is highly associated with a diagnosis of adenomyosis5. The sensitivity of TVUS to 
detect adenomyosis ranges from 65% to 81%, and specificity ranges from 65% to 100%.28 Adenomyosis mostly 
presents with HMB.23,24 In our study also main bleeding pattern was HMB i.e. 66.7%, followed equally by frequent, 
prolonged and irregular cycles in 11.1% in each category. Cause of abnormal bleeding in adenomyosis may be 
associated with increased uterine volume causing increased uterine surface area and possibly affecting normal 
myometrial contractility.11,25 

Uterine polyps are localised hyperplastic overgrowths of endometrial glands with prevalence of 7.8 -34.9%.26 We 
found prevalence of 4.08%. Most common symptom associated with polyp is abnormal bleeding i.e. occurring in 
approximately 68% of both pre and postmenopausal women.27 Risk factors are age, tamoxifen use, obesity, 
increased level of estrogen, Lynch syndrome.28 Bleeding may be due to stromal congestion within the polyp leading 
to venous stasis and apical necrosis.29 Endometrial polyps can be accurately diagnosed using transvaginal ultrasound 
(TVUS) (sensitivity, 91%; specificity, 90%), saline infusion sonohysterography (SIS) (sensitivity, 95%; specificity, 
92%), diagnostic hysteroscopy (sensitivity, 90%; specificity, 93%), and hysterosalpingography (sensitivity, 98%; 
specificity, 35%).27 Polyps may coexist with endometrial intraepithelial neoplasia (EIN) in approximately 1.7-
5.42%,30and endometrial polyps may be mistaken for prolapsing leiomyoma.30 Submucosal fibroids can be 
differentiated from polyp by the fact that they typically have an overlying layer of the echogenic endometrium, 
which helps in confirming their subendometrial location. 31 

AUB-M accounts for 1.9-5%.8,15 We found AUB-M as cause of AUB in 2.4%. In all cases histopathological report 
was suggestive of endometrial hyperplasia without atypia. Endometrial biopsy was done by pipelle device in our 
study. The sensitivity for endometrial cancer by endometrial sampling using the pipelle device in premenopausal 
women is 91%, and the sensitivity for diagnosis of EIN (subtype: atypical endometrial hyperplasia) is 81%.32 The 
risk factors for endometrial intraepithelial neoplasia (EIN) and malignancy can be due to unopposed estrogen with 
an intact uterus, obesity, diabetes mellitus, hypertension, nulliparity, tamoxifen use.33, 34 Lifetime risk of developing 
endometrial cancer in women is 2.8% but fortunately, 70% of cases are found at an early stage because 75%- 90% 
women with malignancy presents with AUB. 33 HMB is reported in all patients with frequent and irregular cycle in 
33.3% of women. Yelmaz et al also found menorrhagia as most common symptom.35 

AUB- E accounts for 2.6- 15% of cases, we found prevalence of 4.0%.  Endometrial disorders were mainly because 
of primary dysfunction of local endometrial hemostasis, likely deficiencies in vasoconstriction (endothelin-1, 
prostaglandin F2a) and more production of plasminogen leading to increased lysis of clot.36 Other cause may be due 
to Chlamydia trachomatis or Ureaplasma infections leading to endometritis.37 Women presents with predictable and 
cyclic menses suggestive of normal ovulation but have HMB.38 We founded 80% of them have HMB, others have 
irregular and frequent cycle.  
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AUB-C has varied prevalence of 1.04- 40%.8,11 It can be inherited (factor VIII, IX, VII, XI,and platelet disordes) or 
acquired.38 Commonest cause of AUB-C is Von Willebrand disease (vWF), identifiable in 5% to 24% of women 
with HMB. 39 AUB-C should be considered in any women presenting with HMB and prolonged menses since 
puberty.38  We had found only 1 case with AUB-C, 21 yr old unmarried, nulligravid girl presented to us with HMB 
since puberty there was no history of frequent bruising, epistaxis, gum bleeding or family history of bleeding 
problem. No history of surgical site bleeding or bleeding associated with dental work. On investigating her, found to 
have increased APTT. She came out as vWF deficiency. 

AUB-N “not otherwise classified” are group of entities, which are poorly defined or inadequately examined and are 
generally rare. They include arteriovenous malformation, myometrial hypertrophy, and uterine isthmocele secondary 
to caesarean delivery scar defect. Imaging such as TVUS and MRI may be helpful.5 In our study all cases of AUB-N 
were of myometrial hypertrophy. 

This study investigates all causes of AUB, excluding only AUB-I, and provides the data for Indian population. We 
analysed all types of AUB individually with regards to prevalence, age, cause and bleeding pattern. Limitation of 
our study is hysteroscopy which wasn’t done in any of the case included in study. Structural cause differentiation 
was only on the basis of clinical findings and ultrasound report. Another limitation is small sample size but this 
could provide preliminary data for future well planned study with larger sample size. 

Clinical significance: Even In the era of high fidelity imaging technology, detailed history taking and 
ultrasonography with simple Doppler studies are important diagnostic modality to rule out various structural and non 
structural causes of AUB, with high sensitivity and specificity. Even important diagnostic dilemma, i.e. 
adenomyosis can also be diagnosed by ultrasonography using MUSA criteria, if expertise is available. 

Conclusion 

AUB is common symptom of gynaecological condition. Non structural causes are more common than structural 
causes and ovulatory dysfunction is the commonest non structural cause, accounting for more than half of cases 
among AUB. Merely history taking along with special emphasis on age and bleeding pattern with simple 
gynaecological examination can help in making diagnosis in out patient department. 

Acknowledgements: I thank all the women who consented to participate in the study as well as the staff at the centre 
for their assistance with study enrolment. 
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