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INTRODUCTION 

Estimation of fetal weight in utero has become increasing 

important in regard to the prevention of prematurity and 

in evaluation of fetopelvic disproportion where a large 

baby is suspected, induction of labour before term, in 

complications of pregnancy and detection of intrauterine 

growth retardation.  

Survival of the premature infant has been shown to be 

related more too fetal weight than to any other 

consideration. Obstetrician is faced with estimation of the 

fetal weight when interruption of pregnancy is considered 

at a relatively elective time. These occasions arise with 

conservative management of placenta praevia, repeat 

caesarean section, interruption of pregnancy in the 

treatment of toxaemia and diabetes. 

A lot of work has been done to find out accurate methods 

for estimation of fetal size and weight in utero. These 

include clinical methods, x-ray of foetus in utero, external 

measurement of uterus and ultrasound techniques.
1-7

 

The present study was aimed at estimation of fetal weight 

in utero by Dawn's formula as well as by Johnson's 

formula and to study a comparative evaluation of the two 

formulas.
8,9 
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ABSTRACT 

Background: Survival of the premature infant has been shown to be related more to fetal weight than to any other 

consideration. A lot of work has been done to find out accurate methods for estimation of fetal size and weight in 

utero. 

Methods: This study consists of total 200 case studies included patient of different parity all delivered in these 

hospitals either vaginally or by caesarian section. Two methods of estimation of birth weight were assessed and 

compared. 

Results: 33.5% of cases were within ±100gms by Johnson's formula, whereas in Dawn's formula 51.5% cases were 

within +100 gm of actual birth weight.73% of cases by Johnson's formula were within ±250 gms and 88.5% of cases 

by Dawn's formula were within ±250 gms of actual birth weight.91% of cases by Johnson's formula and 99% of cases 

by Dawn's formula were within ±500 gms of actual birth weight. 

Conclusions: Dawn's formula was found to be more accurate (88.5% within ±250 gms) than Johnson's formula 

(53.5% within ±250 gms) in prediction of antenatal fetal weight. 
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METHODS 

A total number of 200 patients were included in this 

study. All these patients were admitted in the labour ward 

of Govt. General Hospital, Sangameshwar Teaching & 

General Hospital attached to M. R. Medical College, 

Gulbarga.  

Selection of cases 

This study consists of total 200 case study included 

patient of different parity all delivered in these hospitals 

either vaginally or by caesarian section.  

Inclusion criteria 

1. Single fetus with vertex presentation  

2. Gestational age more than 28 week 

Exclusion criteria 

1. Congenital malformation 

2. Multiple pregnancy  

3. Malpresentation  

Examination method 

All the patients studied were selected randomly after 

thorough clinical examination.  

History 

A detailed history of present pregnancy in terms of parity, 

period of amenorrhea, regularity of cycles, history 

regarding illness or pregnancy associated complications 

was asked. An account of menstrual, obstetrical and 

medical history is noted. 

Clinical examination 

A general and systemic examination is conducted. 

Obstetrical examination included SFH, Maximal vertical 

length of uterus, maximal for diameter of uterus, double 

abdominal wall thickness, fetal lie, attitude, presentation, 

position and station.  

Routine investigation 

1. H6% 

2. Blood grouping and typing 

3. VDRL  

4. Urine routine  

Instruments used 

1. Pelvimeter 

2. Non-elastic measuring tape 

 

Method of measurement: Johnson's formula 

Measurements were made during uterine relaxation of the 

patient were in labour. Measurement was made from the 

upper edge of the symphysis pubis following the 

curvature of the abdomen with a tape; the upper hand was 

placed firmly against the top of the fundus with the 

measuring tape passing between the index and middle 

fingers. Readings were taken from the perpendicular 

intersection of the tape with the fingers. 

The station of the head was assured by pelvic 

examination. 

Procedure 

Fetal weight estimation by Johnson’s formulae. 

Fetal weight in grams 

= (Fundal height in cms - 11 or 12 or 13) According to 

station x 155 

When station presenting part at the level of Ischial spines 

(zero station) 12 was subtracted from fundal height in 

cms, when above the level of ischial spine (minus station) 

13 and when below the level of ischial spines (plus 

station) 11 was subtracted from fundal height. 

If women weight more than 200 patients (90 kg), 1 is 

subtracted from the fundal height. 

Fetal weight estimation by Dawn's formula. 

With pelvimeter, vertical length of gravid uterus is 

measured from superior border of symphysis pubis to 

fundus-L in cm that of transverse diameter at uterine 

cornu-(T) in cm. 

Double abdominal wall thickness (DAWT) is measured 

by pelvimeter for correction of h. & T, finally measures 

of L & T are fed in formula L x (
1
/2 T)

2
 x 1.44. Fetal 

weight in gm is calculated. 

Procedure 

The measurements are taken from 28 weeks onwards till 

42 weeks when vertex lies on the pelvic brim. 

Standing on the right of pregnant women, superior border 

of symphysis pubis and summit of uterine fundus are 

palpated by two fingers. Abdominal skin at uterine 

fundus is marked with pen. One limb end of pelvimeter is 

pressed against superior border of symphysis pubis while 

the other limb end is pressed against uterine fundus. The 

measure read on pelvimeter is vertical length (L) is cure.  

RESULTS 

In this study 200 patients admitted to labour room were 

selected as study group. Patients were selected randomly. 
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Patient with single lives fetus, of more than 28 were 

gestation, with vertex patient without obstetric 

complicative were included. Also cases of multiple 

pregnancies, malpresentation were excluded. 

Results were evaluated and analysed with respect to age, 

parity, gravide, gestational weeks. A comparative 

analysis of fetal weights assessed by Johnson's and 

Dawn's methods was made. 

Accuracy of the Johnson's and Dawn's method was 

evaluated using the actual birth weight of baby after 

delivery as the standard. 

In the present study of 200 cases 38% of cases were 

booked and 62% of cases were unbooked. 

In the present study, most of the patients were from 

middle socio-economic status i.e. 56% followed by low 

40% and 4% were high socioeconomic status. 

Out of 200 cases, 30% of cases were less than 20 years of 

age, 67% were between 21 to 30 years. 3% of cases were 

of above 30 years of age (Table-1). 

Table 1: Age distribution. 

Age group Frequency  Percentage 

≤20 years  60 30.0 

21 – 25 years 83 41.5 

26 – 30 years  51 25.5 

31 – 35 years 06 03.0 

Total  200 100 

Out of 200 cases, 13% of cases were of less than 37 

weeks of gestation, 86% were of 37 — 40 weeks and 1% 

were of > than 40 weeks (Table 2). 

Table 2: Period of gestation. 

Gestation  Frequency  Percentage 

<37 weeks 26 13 

37 – 40 weeks 172 26 

>40 weeks 02 01 

Total  200 100 

Out of 200 cases, 42.5% were of primi gravida, 50% 

were multi gravida and 7.5% were of cases were of grand 

multiparas (Table-3). 

Table 3: Parity of patients. 

Parity  Frequency  Percentage 

Primi  85 42.5 

G2 44 22 

G3 56 28 

≥G4 15 07.5 

Total  200 100 

Upon delivery, actual birth weight of the baby was 

recorded. The birth weight of the babies fell into 6 

categories (Table-4). The largest group of patients 

delivered babies between 2500-2999 gms. 

Table 4: Actual birth weight. 

Birth weight  Frequency  

< 2000 gms 05 

2001 to 2499 gms 35 

2500 to 2999 gms 102 

3000 to 3499 gms 42 

3500 to 3999 gms 14 

4000 gms and above 02 

Total 200 

Table 5: Fetal weight estimation by Johnson's 

formula. 

Parity  ±100 % ±250 % ±500 % 

Primi  26 30.5 49 57.6 78 91.7 

G2 15 34 21 47.7 39 88.6 

G3 20 35.7 26 46.4 50 89.2 

≥G4 06 40 11 73.5 15 100 

On comparing the fetal weight estimated by Johnson's 

formulae with the actual birth weight, the following 

observations were made. 

Primi: total number of patients 85 

Out of 85 primi, in 26 cases i.e., 30.5% the fetal weight 

estimated were within ±100 gms of actual birth weight. 

In, 49 cases i.e., 57.6% the fetal weight estimated were 

within ±250gm of actual birth weight. In 78 cases i.e., 

91.76%, the fetal weight estimated were within ±500 gms 

of actual birth weight. 

G2: total number of capes 44 

In 15 cases i.e., 34% the fetal weight estimated were 

within ±100 gms of actual birth weight. 

In 21 cases i.e., 47.7%, the fetal weight estimated were 

within ±250 gms of actual birth weight. 

In 39 cases i.e., 88.6% the fetal weight estimated were 

within ±500 gms of actual birth weight. 

G3: total number of cases 56 

In 20 cases i.e., 35.7% the fetal weight estimated were 

within ±100 gms of actual birth weight. 

In 26 cases i.e., 46.4% the fetal weight estimated were 

within ±250 gms of actual birth weight. 
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In 50 cases i.e., 89.2% the fetal weight estimated were 

within ±500 gms of actual birth weight. 

≥G4: total number of cases 15 

In 6 cases i.e., 40%, the fetal weight estimated were 

within ±100 gms of actual birth weight. 

In 11 cases i.e., 73.3% the fetal weight estimated were 

within ±250 gms of actual birth weight. 

In 15 cases i.e., 100% the fetal weight estimated were 

within ±500 gms of actual birth weight. 

In 67 cases out of 200 cases studied i.e., 33.5%, the fetal 

weight estimated by Johnson's formula were within ±100 

gms if actual birth weight. 

In 107 cases, i.e., 53.5% the fetal weight estimated by 

Johnson's formula were within ±250 gms of actual birth 

weight. 

In 182 cases i.e., 91% the fetal weight estimated were 

within ±500 gms of actual birth weight. 

 

Table 6: Difference between actual birth weight and 

estimated birth weight. 

 

Difference B/w Actual 

and estimated 
Frequency  Percentage  

±100 67 33.5 

±250 107 53.5 

±500 182 91 

Table 7: Fetal weight estimations by Dawn's formula. 

Parity  ±100 % ±250 % ±500 % 

Primi  46 54.1 80 94.1 85 100 

G2 24 54.5 39 88.6 43 97.7 

G3 24 42.8 43 76.7 55 98.2 

≥G4 09 60 15 100 15 100 

On comparing the fetal weight estimated 'by Dawn's 

formula with the actual 
I
 birth weight, the following 

observations were made. 

Primi: total number of cases 85 

Out of 85 primi in 46 cases i.e., 54.1% the fetal weight 

estimated were within +100 gms of actual birth weight. 

In 80 cases i.e., 94.1%, the fetal weight estimated were 

within ±250gm of actual birth weight. 

In 85 cases i.e., 100%, the fetal weight estimated by 

Johnson's formula were within ±500gm of actual birth 

weight. 

 

G2: total number of cases 44 

In 24 cases i.e., 54.5% the fetal weight estimated were 

within ±100gm of actual birth weight. 

In 39 cases i.e., 88.6% the fetal weight estimated were 

within ±250gm of actual birth weight. 

In 43 cases i.e., 97.7% the fetal weight estimated were 

within ±500gm of actual birth weight. 

G3: total number of cases 56 

In 24 cases i.e., 42.8% the fetal weight estimated were 

within ±100gm of actual birth weight. 

In 43 cases i.e., 76.7% the fetal weight estimated were 

within ±250gm of actual birth weight. 

In 55 cases i.e., 98.2% the fetal weight estimated were 

within ±500gm of actual birth weight. 

>G4: total number of cases 15 

In 9 cases i.e., 60% the fetal weight estimated were 

within ±100gm of actual birth weight. 

In 15 cases i.e., 100% the fetal weight estimated were 

within ±250gm of actual birth weight. 

In 15 cases i.e., 100
0
/o the fetal weight estimated were 

within ±500gm of actual birth weight. 

Table 8: Difference between actual birth weight and 

estimated birth weight by Dawn's formula. 

Difference B/w Actual 

and estimated 

Frequency  Percentage  

±100 103 51.5 

±250 177 88.5 

±500 198 99 

In 103 cases out of 260 cases studied i.e., 1.5%, the fetal 

weight estimated by Dawn's formula were within ±100 

gms if actual birth weight. 

In 177 cases, i.e., 88.5% the fetal weight estimated by 

Dawn's formula were within ±250 gms of actual birth 

weight. 

In 198 cases i.e., 99% the fetal weight estimated by 

Dawn's formula were within ±500 gms of actual birth 

weight. 

33.5% of cases were within ±100gms by Johnson's 

formula, whereas in Dawn's formula 51.5% cases were 

within +100 gm of actual birth weight. 
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73% of cases by Johnson's formula were within ±250 

gms and 88.5% of cases by Dawn's formula were within 

±250 gms of actual birth weight. 

91% of cases by Johnson's formula and 99% of cases by 

Dawn's formula were within ±500 gms of actual birth 

weight. 

As can be observed from table-13, it is found that, mean 

actual birth weight of 2777.57, Johnson's has a mean of 

2851.4 and the standard deviation of 350.70 gms standard 

error of 38.98 gms. 

For Dawn's formula, the mean weight is 2744.48 for the 

actual birth weight of 2777.57. The standard deviation is 

392.39 gm and the standard error is 40.9. 

Probability value (p) is not statistically significant in case 

of both Johnson's and Dawn's formula of compared to 

actual birth weight. 

Table 9: Comparing the estimated fetal weight by 

Dawn's formula and Johnson's formula. 

Formulae  

% of cases 

within 

±100 

% of cases 

within 

±250 

% of cases 

within 

±500 

Johnson's 

formula 
51.5% 88.5% 99% 

Dawn's 

formula 
38.5% 53.5% 91% 

DISCUSSION 

By Johnson's formula the actual birth weight was 

accurate within ±250 gms of predicted portal weight in 

53.5%. Present study results are similar to those of 

Johnson's and Tostach9 and Vimila and Sushila studies.
10 

By Dawn's formula present study had 88.5% within ±250 

gms of actual birth weight which is similar to that of 

Vimila and Sushila who reported 81% of cases within 

±250 gms of actual birth weight whereas Dawn et al 

reported 100% within 10% of actual birth weight.
10 

Comparing the results in present study, the results of 

Johnson's formula are consistent with the results of 

author, while for Dawn's formula the results are 58.5% as 

compared to 100% results of the authors8 (Dawn et al, 

1983).
9 

Comparative evaluation of Dawn's formula and Johnson's 

formula: 

In present study, the prediction of fetal weight in utero by 

Dawn's formula has been found definitely better than 

Johnson's formula because the total accuracy of fetal 

weight prediction by Dawn's formula exceeded that of 

Johnson's formula at all level of differences. i.e., at ±100 

gms accuracy by Dawn's formula was 51.5% as 

compared to Johnson's formula of 38.5%, at ±250 gms it 

was 88.5% by Dawn's formula and 53.5% by Johnson's 

formula and at ±500 gms. 99% by Dawn's formula and 

91% by Johnson's formula. 

This can be explained by the facts that 

1. In Dawn's formula, both vertical and transverse 

diameters of uterus are measured while in Johnson's 

formula only vertical length of the uterus is taken 

into consideration. 

2. D'arble abdominal wall thickness is taken into 

consideration in Dawn's formula, so that it helps 

incorrecting the vertical and transverse diameter of 

the uterus because DAWT effects the measurements 

of these diameters of uterus. But in Johnson formula 

DAWT is not taken into, consideration. So the 

vertical length of uterus which is measured per 

abdomen may not correspond with the exact vertical 

length of the uterus. 

3. Both these procedures are simple to perform. 

However in Dawn's formula determination of station 

by Per Vaginal (P/V) examination is not required but 

for Johnson's formula this is needed. 

Johnson's formula can be applied irrespective of station 

of presenting part but Dawn's formula should be applied 

as recommended by the author, only in those cases where 

vertex sits just at the brim i.e., neither free floating nor 

deeply engaged. 

CONCLUSIONS 

Antenatal fetal weight can be estimated with reasonable 

accuracy by Dawn's formula and Johnson's formula. Both 

the methods are simple, safe easy to perform, 

economical, without any on comparative evaluation of 

the two, Dawn's formula was found to be more accurate 

(88.5% within ±250 gms) than Johnson's formula (53.5% 

within ±250 gms) in prediction of antenatal fetal weight. 
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INTRODUCTION 

Abnormal uterine bleeding is defined as any bleeding 

pattern that differs in the frequency, duration and amount 

from a pattern observed during a normal menstrual cycle 

or menopause. It is a common problem having a long list 

of causes in different age groups.
1
 

Abnormal uterine bleeding is the commonest presenting 

symptom and major gynaecological problem responsible 

for as many as one-third of all out patient gynaecologic 

visit.
2,3

 

Menorrhagia affects 10-30% of menstruating women at 

any one time, and may occur at some time during the 

perimenopause in up to 50% of women.
4 

Abnormal uterine bleeding is a very common 

gynecological condition that affects all age groups. One 

third of patients attending gynaecology OPD present with 

complaints of abnormal uterine bleeding.
5
 Bleeding is 

said to be abnormal when the pattern is irregular, 

abnormal duration (>7 days), or menorrhagia or abnormal 

amount (>80 ml/menses).
6
 

During climacteric, ovarian activity declines. Initially, 

ovulation fails, no corpus luteum forms, and no 

progesterone are secreted by the ovary. Therefore the 

premenopausal menstrual cycles are shortened, often 

anovulatory and irregular. The irregularity in menstrual 

cycle during perimenopause can be due to anovulation or 

to irregular maturation of follicles.
7
 The increased risk of 

endometrial hyperplasia and endometrial carcinoma is 

more evident in peri-menopausal and post-menopausal 
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ABSTRACT 

Background: Abnormal uterine bleeding is a very common gynecological condition that affects all age groups. One 

third of patients attending gynaecology OPD present with complaints of abnormal uterine bleeding. Bleeding is said 

to be abnormal when the pattern is irregular, abnormal duration (>7 days), or menorrhagia or abnormal amount (>80 

ml/menses). 

Methods: All patients in the perimenopausal age group (45±5 years) with symptoms of abnormal uterine bleeding 

presenting at department of OBG, Tertiary care centre during the study period were included in the study. Totally 50 

study subjects were included in the study as this number of patients attended hospital during the study period. 

Results: The most common presenting symptom was pain abdomens (28%) followed by dysmenorrhea (16%), and 

back ache (2%). The most common bleeding pattern was menorrhagia (64%) followed by polymenorrhoea (28%), 

metrorrhagia (18%) and menometrorrhagia (8%). 

Conclusions: The entire bleeding pattern was more commonly associated with abnormal uterine bleeding. 

 

Keywords: Abnormal uterine bleeding, Menorrhagia, DUB 
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women with abnormal uterine bleeding.
8
 The varied 

pattern of endometrial changes attracted our attention in 

peri-menopausal and post-menopausal age so to study 

them in detail with the help of available clinical data. 

METHODS 

The study population consisted of patients in the 

perimenopausal age group (45±5 years) presenting with 

abnormal uterine bleeding. 

Inclusion criteria 

1. Patients in the perimenopausal age group (45±5 

years)  

2. Abnormal uterine bleeding. 

Exclusion criteria 

1. Patients less than 40 years of age. 

2. Patients with uterine bleeding due to intra–uterine 

devices. 

3. Patients not giving their consent to participate in the 

study. 

Sample size 

All patients in the perimenopausal age group (45±5 

years) with symptoms of abnormal uterine bleeding 

presenting at department of OBG, Tertiary care centre 

during the study period were included in the study 

Sample size is based on level of precision; precision 

consists of significance level and allowable error. In this 

study 5% significance and 20% allowable error is 

considered. Totally 50 study subjects were included in 

the study as this number of patients attended hospital 

during the study period 

Method of sampling 

No sampling method adopted as all the study subject 

fitting to inclusion criteria were considered 

Method of collection of data 

Study tool 

Pre tested semi structured Questionnaire. The 

Questionnaire was presented in the Department for 

critical review, following which necessary changes were 

made in the Questionnaire. 

Data was collected using Pre tested semi structured 

Questionnaire which was filed by the investigator. The 

endometrial samples (endometrial curettage/ biopsy and 

hysterectomy specimens) sent to pathology laboratory 

were analysed. 

These specimens are fixed in 10% formalin and gross 

morphology was recorded. Endometrial samples were 

hysterectomy specimens. These bits were placed in 

cassettes and kept in fixative and processed in the totally 

embedded and representative bits are taken from 

automatic tissue processor. 

Paraffin tissue blocks were prepared and 3-4 micrometre 

thick sections were cut and stained with routine 

haematoxylin and eosin. A detailed histological study 

was carried out and the findings were noted. Statistical 

analysis was done. 

Data entry and analysis 

Using Micro soft excel and Statistical package for social 

sciences 

Ethical consideration 

The protocol designed for the present study was 

submitted to the Ethical committee, after getting 

clearance from Research committee. Verbal consent was 

also taken and Confidentiality of the data is maintained. 

RESULTS 

Table 1: Distribution based on age. 

Age group Frequency Percentage 

40 – 41 years 15 30.0 

42 – 43 years 03 06.0 

44 – 45 years 14 28.0 

46 – 47 years 04 08.0 

48 – 49 years 08 16.0 

50 years and above 06 12.0 

Total 50 100 

It was found that highest proportion of patients were in 

the age group of 40 – 41 years (30%) followed by 44 – 45 

years (28%), 48 – 49 years (16%), 50 years (12%) and 42 

– 43 years (6%). 

Table 2: Distribution based on age of menarche. 

Age of menarche Frequency Percentage 

11 years 10 20.0 

12 years 15 30.0 

13 years 14 28.0 

14 years 09 18.0 

16 years 02 04.0 

Total 50 100 

In this study, 30% of patients attained the age of 

menarche at 12 years, 28% of patients attained the age of 

menarche at 13 years, 20% of patients attained the age of 

menarche at 11 years, 18% of patients attained the age of 

menarche at 14 years, 4% of patients attained the age of 

menarche at 16 years. 
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Table 3: Distribution based on parity. 

Parity Frequency Percentage 

Nulliparous 02 04.0 

Multiparous 36 72.0 

Grand multiparous 12 24.0 

Total 50 100 

Among total study subjects, 72% were multiparous, 24% 

were grand multiparous and 4% nulliparous. 

Table 4: Distribution based on menstrual cycles. 

Menstrual cycle Frequency Percentage 

Regular 38 76.0 

Irregular 12 24.0 

Total 50 100 

Irregular cycles were found in 24% of patients. 

Table 5: Distribution based on bleeding pattern. 

Bleeding pattern Frequency Percentage 

Menorrhagia 32 64.0 

Metrorrhagia 09 18.0 

menometrorrhagia 04 08.0 

Oligomenorrhea 00 00 

Polymenorrhoea 14 28.0 

Table 6: Distribution based on other complaints. 

Complaints Frequency Percentage 

Pain abdomen 14 28.0 

Dysmenorrhea 08 16.0 

Back ache 01 02.0 

Generalized weakness 01 02.0 

Mass per vagina 01 02.0 

Table 7: Comparative study of age incidence. 

Authors No <20 21- 30 31- 40 41- 50 51 and above 

  Total % Total % Total % Total % Total % 

Sutherland
9 

(1950) 

1000 36 3.6 242 24.2 343 34.3 362 36.2 17 1.7 

Anusuya Das 
10 

(1964) 

117 17 14.5 24 20.5 33 28.2 38 32.5 5 4.3 

Bhattacharji
11

 

(1964) 

164 14 8.5 50 30.5 56 34.2 44 26.8 - - 

Wagh and 

Swamy
12 

(1964) 

552 97 17.6 215 39 143 25.9 94 17 3 0.5 

Mehrotra
13 

(1972) 

150 15 10 72 48 35 23.3 25 16.7 3 2 

Muzaffar
14

 

(2005) 

260 0 0 33 12.7 102 39.2 125 48.1 - - 

Saraswathi
15 

(2011) 

409 6 1.5 85 20.8 116 28.4 137 33.5 65 15.8 

Present 50       44 88 06 12 

 

The most common bleeding pattern was menorrhagia 

(64%) followed by polymenorrhoea (28%), metrorrhagia 

(18%) and menometrorrhagia (8%) (Table 5). 

The most common presenting symptom was pain 

abdomens (28%) followed by dysmenorrhea (16%), and 

back ache (2%) (Table 6). 

DISCUSSION 

Abnormal uterine bleeding continues to be one of the 

most common and perplexing problems in gynaecological 

practice. It may present at any age between puberty and 

menopause. The highest incidence of AUB was noted in 

the 41-50years age group in the present study which is in 

concordance with the results of the studies by Anusuya 

Das and Bhattacharji whereas Sutherland, Muhammed 

Muzaffar, Doraiswami Saraswathi reported maximum 

incidence in 41-50 years age group and Mehrotra et al, 

Wagh and Swamyand Dawn reported maximum 

incidence in 21-30 years age group.
10-16

 

Considering these discrepant observations, one may 

conclude that, any age after menarche is not exempt from 

AUB. The highest incidence of AUB was seen in the 

reproductive age group (21-40 years) in the present study 

(60.5%) which is in concordance with the results of the 

studies by Sutherland (58.5%) and Mehrotra VG et al 

(71.3%).
9,13 

 



Nair R et al. Int J Reprod Contracept Obstet Gynecol. 2015 Dec;4(6):1753-1757 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 4 · Issue 6    Page 1756 

Table 8: Parity and abnormal uterine bleeding. 

 Sadia Khan
17

 Present study 

Parity Number % Number % 

Nullipara 27 5.4 02 4 

Multi-para 270 54 36 72 

Grand 

multipara 
203 35.6 12 24 

Total 500 100 50 100 

Table 9: Comparative study of types of bleeding and 

AUB. 

Type of bleeding Mehrotra 

VG 
13 

Present 

study 

Number % Number % 

Heavy menstrual 

bleeding 

(Menorrhagia) 

78 52 32 64 

Inter menstrual 

Bleeding 

(Metrorrhagia) 

29 19.3 09 18 

Heavy & prolonged 

bleeding 

(Menometrorrhagia) 

0 0 04 08 

Frequent menstrual 

bleeding 

(Polymenorrhoea) 

39 26 14 28 

Oligomenorrhea 0 0 00  

Total 150 100 50 100 

In the present study, the highest incidence of AUB was 

seen in multiparous (72%), which is in concordance with 

the results of the studies by Bhattacharji (46%), Devi PK 

(48.6%), Pillai (87%), Joshi and Deshpande (61.5%), 

Mehrotra VG et al (46%) and Sadia K (54%).
11,13,17-20

 The 

lowest incidence was seen in nulliparous women in the 

present study which is in concordance with the results of 

the studies by Mehrotra et al (20%), Anusuya Das (18%), 

Joshi and Deshpande (21.2%) , Bhattacharji (18.8%) and 

Sadia K (5.4%).
10,11,13,17,20

 By these observations, it may 

be implied that incidence of AUB is highest in parous 

women in general 87.5% and multipara in particular 58%. 

In the present study, heavy menstrual bleeding was the 

commonest type of bleeding (64%) followed by 

intermenstrual bleeding (18%), heavy and prolonged 

bleeding (8%), frequent menstrual bleeding (28%) and 

oligomenorrhea (0%) in that order, whereas in the study 

by Mehrotra VG showed heavy menstrual bleeding was 

the commonest type of bleeding followed by frequent 

menstrual bleeding, inter menstrual bleeding and 

postmenopausal bleeding in that order.
13 

CONCLUSIONS 

In this study, 40 – 41 years of age group, multiparity and 

menorrhagia were more commonly associated clinical 

presentations with Abnormal uterine bleeding. 
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Abstract 
Abnormal placentation occurs long before clinical appearance of obstetrical complications like FGR (Fetal 

Growth Restriction), preeclampsia, SGA (Small for Gestational Age, preterm labour, premature rupture of 

membranes (PROM) and fetal death. Assessment of the maternal vasculature evaluates "up-stream" blood 

flow or the maternal side of placental resistance. Doppler wave form analysis was done anywhere in 

between 10 weeks 6 days to 14 weeks of gestation along with nuchal translucency (NT) scan, again UtA 

doppler was done at any time between 19 to 24 weeks as a part of fetal anomaly scan. Sample size was 247 

pregnancies out of which we obtained 217 cases. From the 217 cases, 20 cases were lost to follow up and 4 

resulted in first trimester abortions. So finally after tending to the inclusion criteria we had a total of 193 

pregnant followed up throughout their pregnancy into the Women. Early diastolic notch in the first 

trimester was significant for GH, preeclampsia and the complications of hypertensive diseases of 

pregnancy being FGR, oligoaminos and preterm deliver. Significance with outcome and high risk 

pregnancy was also observed. 

 

Keywords: Doppler indices, pregnancy, FGR 

 

Introduction  

The advent of Doppler flow studies has changed the practice of obstetrics by providing a 

window to the womb through which the maternal and fetal vessels can be evaluated. The use of 

Doppler ultrasound has become common in the evaluation and management of high risk 

pregnancies as it provides a non-invasive method for the study of the utero placental circulation. 

Preeclampsia is of considerable public health threat particularly in developing countries 

globally, affecting approximately 8% of all pregnancies and is the second leading cause of direct 

maternal and fetal death. The prevalence of fetal growth restriction (FGR) in developing 

countries is as high as 35%. The incidence of LBW is about 30% in India and a large 

percentage; approximately 70% of LBW are small for gestational age (SGA). The global burden 

of the above mentioned outcomes is the highest in developing countries [1, 2]. 

Abnormal placentation occurs long before clinical appearance of obstetrical complications like 

FGR (Fetal Growth Restriction), preeclampsia, SGA (Small for Gestational Age, preterm labour, 

premature rupture of membranes (PROM) and fetal death. Assessment of the maternal 

vasculature evaluates "up-stream" blood flow or the maternal side of placental resistance. This 

has generated a great interest in the possibility of using UtA Doppler as a screening test for 

abnormal pregnancy outcomes. There is extensive evidence that UtA Doppler ultrasound is 

useful in second trimester to assess the uteroplacental perfusion and to predict further 

development of preeclapmsia, FGR, abruption and still birth. However, scientific interest is now 

focused on early pregnancy. To date, very limited data about UtA Doppler evaluation in the late 

first trimester or pregnancy are available. High risk pregnancies have higher impedance. UtA 

Doppler than normal pregnancies, suggesting that the lack of a normal uteroplacental circulation 

occurring at an early stage of pregnancy may partly predict the later development of some 

pregnancy complications. Pregnancies with an increased risk of developing hypertensive 

disorders and related complications already have an abnormally increased UtA Doppler in early 

pregnancy so the potential advantages of early screening of hypertensive disorders and their 

associated complications is the use of prophylactic interventions before 20 weeks gestation [3, 4]. 

High impedance of UtA Doppler velocimetry in early pregnancy will identify pregnancies with 

an increased risk of developing preeclampsia, GH, FGR oligoaminos, preterm delivery, 

placental abruption and LBW.  
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Methodology 
Study design: Prospective observational study 
 
Study setup: Out patient and inpatient departments of 
Obstetrics and Gynaecology 
 
The sample size: 247 patients  
 
Inclusion criteria 
 Gestational age between 10 weeks 6 days to 14 weeks.  
 Any gravida with singleton pregnancy.  
 Delivery at our institute.  
 
Exclusion criteria 
 Patients who are not compliant or available for follow up. 
 Fetal congenital malformations.  
 Multiple gestations.  
 
Informed consent from each patient was obtained. Gestational 
age was calculated from the last menstrual period and confirmed 
by crown—rump length measurement. Abiding by the inclusion

exclusion criteria patients were selected into the study. Clinical 
history including clinical risk factors to develop hypertension in 
pregnancy were noted, physical examination was done. IAA 
Doppler wave form analysis was done anywhere in between 10 
weeks 6 days to 14 weeks of gestation along with nuchal 
translucency (NT) scan, again UtA doppler was done at any time 
between 19 to 24 weeks as a part of fetal anomaly scan. Sample 
size was 247 pregnancies out of which we obtained 217 cases. 
From the 217 cases, 20 cases were lost to follow up and 4 
resulted in first trimester abortions. So finally after tending to 
the inclusion criteria we had a total of 193 pregnant followed up 
throughout their pregnancy into the Women.  

We used Philips HD 11 XE machine with the cy of 3.5-5 MHz. 

The Doppler filter was set 50-100 Hz. Analysis of for prediction 

of abnormal pregnancy outcomes was improved by the h Pulsed 

doppler and assessment of notching. With Color doppler, 

identification of right and left uterine arteries at the level of the 

cervicocorporeal junction was done transabdominally. 

 

Results 

 
Table 1: Distribution of patients in 11-14 weeks by R1 in association with complications, adverse outcomes and high risk pregnancy 

 

 
R1-I (193)  

<5th percentile(4) > 5 to < 95th percentile 166) > 95th percentile (23) P value 

GH 0/4 5/166(3%) 2/23(8.6%) 0.424 

FGR 0/4 6/166(3.6%) 4/23(17.3%) 0.055 

GDM/Overt 0/4 7/166(4.2%) 0/23 0.341 

Preterm 0/4 9/166(5.4%) 4/23(17.3%) 0.134 

Abruption 0/4 3/166(1.8%) 2/23(8.6%) 0.248 

Preeclampsia 0/4 1/166(6%) 1/23(4.3%) 0.404 

Olgoaminos 0/4 8/166(4.8%) 4/23(17.3%) 0.104 

LBW 0/4 12/166(7.2%) 5/23(21.7%) 0.090 

MSAF/FD ¼(25%) 8/166(4.8%) 1/23(4.3%) 0.402 

Outcome ¼(25%) 37/166(22.2%) 9/23(39.2%) 0.241 

Highrisk 0/4 21/166(12.6%) 4/23(17.3%) 0.474 

 

Analysis of first trimester mean RI values with adverse outcomes showed no significance. 

 
Table 2: Distribution of patients in 11-14 weeks by P1 in association with complications, adverse outcomes and high risk pregnancy 

 

 
P1-I (193)  

<5th percentile(36) > 5 to < 95th percentile (148) > 95th percentile (9) P value 

GH 1/36(2.7%) 5/148(3.37%) 1/9(11.1%) 0.591 

FGR 0/36 9/148(6.08%) 1/9(11.1%) 0.103 

GDM/Overt 2/36(5.5%) 4/148(2.7%) 1/9(11.1%) 0.433 

Preterm 3/36(8.3%) 8/148(5.4%) 2/9(22.2%) 0.242 

Abruption 0/36 4/148(2.7%) 1/9(11.1%) 0.188 

Preeclampsia 0/36 0/148 2/9(22.2%) 0.002 

Olgoaminos 1/36(2.7%) 10/148(6.7%) 1/9(11.1%) 0.526 

LBW 1/36(2.7%) 13/148(8.7%) 3/9(33.3%) 0.041 

MSAF/FD 3/36(8.3%) 5/148(3.3%) 2/9(22.2%) 0.092 

Outcome 9/36(25%) 32/148(21.6%) 6/9(66.6%) 0.020 

Highrisk 3/36(8.3%) 19/148(12.8%) 3/9(33.3%) 0.198 

 

Mean PI in Ist trimester showed significant p values for preeclampsia, LBW and adverse outcomes. 

 
Table 3: Distribution of patients in 11-14 weeks by S/D in association with complications, adverse outcomes and high risk pregnancy 

 

  Mean Std. Deviation P value 

GH 
n(186) 3.51 1.03 0.899 

y(7) 3.45 1.06  

FGR 
n(183) 3.50 1.008 0.778 

y(10) 3.59 1.51  

GDM/Overt 
n(186) 3.53 1.04 0.075 

y(7) 2.82 0.58  

Preterm n(180) 3.51 1.02 0.798 
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y(13) 3.43 1.23  

Abruption 
n(188) 3.49 1.03 0.430 

y(5) 3.87 1.06  

Preeclampsia 
n(191) 3.50 1.02 0.414 

y(2) 4.10 2.19  

Olgoaminos 
n(181) 3.49 1.02 0.573 

y(12) 3.67 1.20  

LBW 
n(176) 3.47 1.00 0.124 

y(17) 3.87 1.33  

MSAF/FD 
n(183) 3.52 1.02 0.226 

y(10) 3.12 1.24  

Outcome 
n(146) 3.53 0.985 0.534 

y(47) 3.42 1.187  

Highrisk 
n(168) 3.50 1.05 0.989 

Y(25) 3.51 0.948  

 

No significance for mean S/D values were obtained in 1st trimester. 

 
Table 4: Distribution of patients in 11-14 weeks by Notch in association with complications, adverse outcomes and high risk pregnancy 

 

 
Notch -1  

Early diastolic notch (19) No Early diastolic notch (174) P value 

GH 5/19(26.3%) 2/174(174%) 0.0001 

FGR 4/19(21% 6/174(3.44%) 0.009 

GDM/OVERT 1/19(5.2%) 6/174(3.44%) 0.704 

PRETERM 4/19(21%) 9/174(5.17%) 0.028 

ABRUPTION 2/19(10.5%) 3/174(1.72%) 0.069 

PREECLAMPSIA 2/19(10.5%) 0/174 0.002 

OLGOAMINOS 4/19(21%) 8/174(4.59%) 0.020 

LBW 4/19(21%) 13/174(7.47%) 0.081 

MSAF/FD 0/19 10/174(5.74%) 0.144 

OUTCOME 10/19(58.8%) 37/174(2.2%) 0.006 

HIGHRISK 8/19(42%) 17/174(9.7%) 0.0001 

 

Early diastolic notch in the first trimester was significant for 

GH, preeclampsia and the complications of hypertensive 

diseases of pregnancy being FGR, oligoaminos and preterm 

deliver. Significance with outcome and high risk pregnancy was 

also observed. 

 
Table 5: Distribution of patients in 19-24 weeks by R1 in association with complications, adverse outcomes and high risk pregnancy 

 

 
RI-2  

>5 percentile to < 95th percentile (143) > 95th percentile (50) P value 

GH 1/143(1.69%) 6/50(12%) 0.001 

FGR 2/143(1.39%) 8/50(16%) 0.001 

GDM/OVERT 4/143(2.79%) 3/50(6%) 0.322 

PRETERM 7/143(4.89%) 6/50(12%) 0.103 

ABRUPTION 2/143(1.39%) 3/50(6%) 0.103 

PREECLAMPSIA 0/143 2/50(4%) 0.019 

OLGOAMINOS 3/143(2.09%) 9/50(18%) 0.0001 

LBW 8/143(5.59%) 9/50(18%) 0.012 

MSAF/FD 7/143(4.89%) 3/50(6%) 0.765 

OUTCOME 24/143(13.98%) 23/50(40%) 0.0001 

HIGHRISK 14/143(9.79%) 11/50(22%) 0.035 

 

Mean RI in the Second trimester was significant for GH, 

preeclampsia and the complications of hypertensive diseases of 

pregnancy being FGR, oligoaminos and preterm delivery. 

Significance with outcome and high risk pregnancy was also 

observed. 

 
Table 6: Distribution of patients in 19-24 weeks by P1 in association with complications, adverse outcomes and high risk pregnancy 

 

 
P1-2 (193)  

<5th percentile(1) > 5 percentile to < 95th percentile (164) > 95th percentile (9) P value 

GH 0/1 1/164(0.60%) 6/28(21.4%) 0.0001 

FGR 0/1 4/164(2.4%) 6/28(21.4%) 0.003 

GDM/OVERT 0/1 5/164(3.04%) 2/28(7.1%) 0.601 

PRETERM 0/1 11/164(3.04%) 2/28(7.1%) 0.929 

ABRUPTION 0/1 3/164(1.82%) 2/28(7.1%) 0.361 

PREECLAMPSIA 0/1 1/164(0.60%) 1/28(3.5%) 0.488 
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OLGOAMINOS 0/1 5/164(3.04%) 7/28(25%) 0.001 

LBW 0/1 12/164(7.31%) 5/28(17.8%) 0.232 

MSAF/FD 0/1 9/164(0.54%) 1/28(3.5%) 0.860 

OUTCOME 0/1 33/164(16.4%) 14/28(46.4%) 0.005 

HIGHRISK 1/1 16/164(10.94%) 8/28(25%) 0.005 

 

The analysis of mean PI of second trimester showed significance 

for only GF, FGR, oligoaminos. The adverse outcomes and high 

risk pregnancies also had significant p values.  

Early diastolic notch in the Second trimester was significant for 

GH, preeclampsia, FGR, oligoaminos and LBW. However 

Significance was present only to observe outcomes and not for 

the high risk pregnancies. 

 

Discussion 

Melchiorre K et al. in a study in 2008 showed that the tirst-

trimester UtA RI was significantly higher in women who 

subsequently developed preterm preeclampsia (mean RI 0.79) 

than in those with a normal outcome (mean RI 0.70; p = 0.0001) 

or those who developed preeclampsia at term (mean RI 0.72; p = 

0.002). There were no significant differences in first-trimester 

mean uterine artery RI (p = 0.136) or prevalence of bilateral 

notches (p = 0.459) between women who had a normal 

pregnancy outcome and those who developed preeclampsia at 

term.15 The majority of research has centered on an elevation in 

the RI or PI, or the persistence of a uterine artery diastolic notch 

to detect the presence of increased uteroplacental vascular 

resistance [5]. 

Sciscione et al. in 2009 came to conclusion that, criteria for an 

abnormal RI have varied from a single cutoff (eg, RI > 0.58) to a 

percentile cutoff value (eg, 75th, 90th, 95th).16 The Faster 

study, found a uterine artery Doppler RI value above the 75th 

percentile at 10-14 weeks gestation to predict a 5.5 times more 

likely to have FGR (95% CI 1.6-18.7) than those with a lower 

value [6]. 

Arduini et al. examined 60 women who had hypertensive 

disorders of pregnancy. They measured impedance to flow in the 

arcuate arteries at 18-20 weeks of gestation and defined as an 

abnormal result a RI >0.57. Sensitivity was 64% for pregnancies 

that subsequently developed pregnancy-induced hypertension [7]. 

Jacobson et al. examined 91 women. They measured impedance 

to flow in the arcuate arteries at 24 weeks of gestation and 

defined as an abnormal result a RI>0.57. The sensitivity of the 

test For pregnancy-induced hypertension was 44%. This study 

also examined prediction of intrauterine growth restriction, the 

sensitivity and positive predictive values were 71% and 33%, 

respectively [8]. 

Zimmermann et al defined an abnormal result by a Rl>0.68. The 

prevalence of preeclampsia and/or intrauterine growth restriction 

was 18% and the sensitivity of increased impedance in the 

prediction of this complication was 56% [9]. 

Gomez et al. in 2005 in their study uterine artery Doppler at 11-

14 weeks of gestation to screen for hypertensive disorders and 

associated complications in an unselected population, evaluated 

the uterine artery PI and notch. Both the mean UtA PI and the 

prevalence of bilateral notches showed a significant linear 

decrease between 11 and 14 weeks gestation in women with a 

normal outcome however complicated pregnancies 

(preeclampsia and FGR) showed a significantly higher mean PI 

(2.04 vs. 1.75: p < 0.05. t-test) and a higher prevalence of 

bilateral notching (58% vs. 41%; p < 0.05, Chi-square test). 

Using the 95th percentile in mean UtA PI as a cut-off, 23.9% 

(95% CI, 13.7-34.1) of complicated pregnancies and 30.8% 

(95% Cl, 5.68-55.85) of severe cases were identified. However, 

the use of a single uterine Doppler measurement for screening 

purposes in unselected early pregnancy populations has limited 

clinical value [10]. 

A.M. Martin et al. in 2001 in a study of Screening for 

preeclampsia and fetal Gron% th restriction by uterine artery 

Doppler at 11-14 weeks of gestation, found that the sensitivity 

for 11-14 weeks mean PI > 2.35 for preeclampsia (with or 

without fetal growth restriction) was 27.0% but for fetal growth 

restriction alone it was 11.7%. The respective sensitivities for 

these complications requiring delivery before 32 weeks of 

gestation were 60.0% and 27.8%, respectively [11]. 

Cnossen J et al. in 2008 study of use of uterine artery Doppler 

ultrasonography to predict preeclampsia and intrauterine growth 

restriction, concluded that a PI with notching had the best 

predictive value for pregnancy outcomes [12]. 

 

Conclusion 

The analysis of mean PI of second trimester showed significance 

for only GF, FGR, oligoaminos. The adverse outcomes and high 

risk pregnancies also had significant p values.  
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INTRODUCTION 

Infertility is defined as failure to conceive after one year 

of regular unprotected sexual relationship.
1
 Infertility 

classified as primary, when there is no history of 

pregnancy having occurred, or secondary, when inability 

to conceive occurs after one or more successful 

pregnancies.
2
  

Female infertility is a growing problem in the present 

scenario due to several reasons. Many of the childless 

couples suffer a lot of mental and emotional problems. 

Even though majority of cases go unexplained, a good 

number of cases could be attributed to female infertility. 

It leads to a lot of economic burden to families and 

societies. A marriage becomes successful when the 

couples reproduce their young ones. Failure of this often 

leads to unhappy married lives and divorces. 

Infertility in a couple can be due to problems in either 

women or men, not necessarily both. roughly it is 

estimated that 1/3
rd

 of the time fertility problems lie with 

the man,1/3
rd

 of the time with women and 1/3
rd

 of the 

time with both men and women. 

Infertility is termed primary if conception has never 

occurred; secondary infertility means the patient fails to 

conceive after having achieved a previous conception. 

Optimal age for conception is 20-35 years in women. 

Over the age of 40 years reduces the fertility rate as well 

as increases the risk of chromosomally and other 

malformed fetus. Both partners contribute varyingly to 

1
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ABSTRACT 

Background: Infertility implies apparent failure of a couple to conceive. If a couple fails to achieve pregnancy after 

one year of unprotected intercourse, it is an indication to investigate the couple. This is based on the observation that, 

80% of the normal couples achieve conception within a year.  

Methods: A case control study on the selected risk factors of female infertility among fifty females attending the 

Tertiary care centre was conducted. The data was collected from fifty cases and fifty controls, matched for age, using 

a pre-structured questionnaire. The data collected included menstrual details, uterine or ovarian disorders, genito-

urinary infections, systemic illness, hyperprolactinemia and weight gain. Data was analysed to find out risk factors 

and its association using Odds ratio, chi-square and logistic regression. 

Results: The factors include age, duration of menstrual cycles, dysmenorrhea, Hyperprolactinemia, recent weight 

gain, body mass index (BMI), ovarian dysfunctions, thyroid disorders and uterine abnormalities.  

Conclusions: Early screening and diagnosis of menstrual disorders and diseases like hyperprolactinemia, Thyroid 

disorders, uterine abnormalities, ovarian dysfunctions and correcting them by appropriate treatment. 
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the occurrence of the infertile state. Hence the couple 

should be counselled individually and then together. 

Infertility is growing at an alarming pace, especially in 

the cities according to a survey conducted by an 

International Institute of Population Sciences. Out of 250 

million individuals estimated to be attempting parenthood 

at any given time, 13 to 19 million couples are likely to 

be infertile. Nearly 30 million couples in the country 

suffer from infertility, making the incidence rate 10%. 

Infertility is a worldwide health problem with one in six 

couples suffering from this condition and with a major 

economic burden on the global healthcare industry.
3
 

Today, infertility is no longer recognized as only a female 

problem. In fact, the term infertility is a broad term, often 

loosely used. It actually refers to a range of disorders 

some of which affect the male, and some the female, and 

contribute to childlessness in a couple. In female, 

polycystic ovary disease (PCOD), genital tuberculosis, 

fallopian tube defects, blockage of tube, endometriosis, 

obesity, use of certain medication, and smoking and 

alcohol consumption may contribute to the conception 

problems. Globally, every year 60-80 million couples 

suffer from infertility as estimated of which India alone is 

probably between 15-20 million (25%). Thus this review 

will focus on finding causes that may lead to infertility.
4
 

With the advent of newer habits, there is increased risk 

among females for their fertility to get reduced. Early 

intervention of these risk factors will bring down the 

incidence of infertility. There are many causes of female 

infertility some of which are bypassed by medical 

intervention.  

METHODS 

Study design 

Case control study 

Study setting 

Tertiary care centre, Karnataka 

Study subject 

Cases: Fifty women who have not conceived even after 

one year of cohabitation, seeking treatment at infertility 

clinic considering primary infertility only. 

Controls: Fifty women who have conceived within one 

year of cohabitation & admitted in Gynecology wards. 

Exclusion criteria  

Secondary infertility cases-women who are infertile after 

first pregnancy (including ectopic pregnancy, abortion). 

Women who had conceived after infertility treatment (in 

taking control). Those with male partners having reduced 

infertility (diagnosed). 

Uncooperative patients 

Sample: 50 cases & 50 controls were taken. All new 

cases of primary infertility attending Infertility clinic will 

be taken as cases. Age matched controls will be taken 

from those admitted in Gynecology wards.  

Ethical consideration 

Institutional ethical clearance was obtained and consent 

was taken from the study subjects. Confidentiality of 

individual data was maintained. 

Data collection 

Data were collected by direct interview method using a 

semi structured questionnaire. Their case records were 

also referred. 

Analysis of data 

Data was entered and analysed to find out risk factors and 

its association using Odds ratio, chi-square and logistic 

regression. 

RESULTS 

Table 1: Distribution of age. 

Age 
Disease Status 

Total 
Case Control 

>30 20(20%) 21(21%) 41(41%) 

<30 30(30%) 29(29%) 59(59%) 

Total 50 50 100 

P-value: 0.83 

From the study, it was found that age has no significance 

in female infertility (Table 1). 

Table 2: Case control study of educational status & 

infertility. 

Educational 

status 
Disease status 

Total 
case control 

Lower than SSLC 10(10%) 8(8%) 18(18%) 

Higher than SSLC 40(40%) 42(42%) 82(82%) 

Total 50 50 100 

P-value: 0.603 

From the study it was found that, the relation between 

educational status and female infertility is insignificant 

(Table 2). 

From the study it was found that, the association between 

duration of menstrual cycle and infertility is significant 

and women with duration of menstrual cycle >35 days 

have 3.632 times higher risk of becoming infertile than 

others (Table 3). 
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Table 3: Case control study of duration of menstrual 

cycle & infertility. 

Duration of 

Menstrual Cycle 
Disease status 

Total 
case control 

>35 days 12(12%) 4(4%) 16(16%) 

<35 days 38(38%) 46(46%) 84(84%) 

Total 50 50 100 

P-value: 0.02 

Table 4: Case control study of age of menarche & 

infertility. 

Age of menarche 
Disease status 

Total 
case control 

>15 years 2(2%) 2(2%) 4(4%) 

<15 years 48(48%) 48(48%) 96(96%) 

Total 50 50 100 

P-value: 1 

From the study it was found that, the relation between 

age of menarche and female infertility is insignificant 

(Table 4). 

Table 5: Case control study of irregularity of 

menstrual cycles & infertility. 

Menstrual cycles 
Disease status 

Total 
case control 

irregular 15(15%) 10(10%) 25(25%) 

regular 35(35%) 40(40%) 75(75%) 

Total 50 50 100 

P-value: 0.248 

From the study it was found that, the association between 

irregularity of the menstrual cycles and infertility is 

insignificant (Table 5). 

Table 6: Case control study of dysmenorrhea & 

infertility. 

Dysmenorrhea 
Disease status 

Total 
case control 

yes 9(9%) 21(21%) 30(30%) 

no 41(41%) 29(29%) 70(70%) 

Total 50 50 100 

P-value: 0.009 

From the study it was found that, there is a significant 

association between dysmenorrhea and fertility. This may 

be explained by the fact that dysmenorrhea is associated 

to ovulatory cycles, which are needed for fertilization 

(Table 6). 

From the study it was found that, the association between 

no. of menstrual flow days and infertility is insignificant 

(Table 7). 

From the study it was found that, the association between 

intermenstrual bleeding and infertility is insignificant 

(Table 8). 

Table 7: Case control study of no. of menstrual flow 

days & infertility. 

No. of menstrual 

flow days 

Disease status 
Total 

case control 

<3 days 9(9%) 8(8%) 17(17%) 

>3 days 41(41%) 42(42%) 83(83%) 

Total 50 50 100 

P-value: 0.790 

Table 8: Case control study of intermenstrual 

bleeding & infertility. 

Intermenstrual 

bleeding 

Disease status 
Total 

case control 

yes 2(2%) 1(1%) 3(3%) 

no 48(48%) 49(49%) 97(97%) 

Total 50 50 100 

P-value: 0.558 

Table 9: Case control study of hyperprolactinemia & 

infertility. 

Hyperprolactinemia 
Disease status 

Total 
case control 

yes 12(12%) 2(2%) 14(14%) 

no 38(38%) 48(48%) 86(86%) 

Total 50 50 100 

P-value: 0.004 

From the study, it was found that Hyperprolactinemia is a 

significant risk factor contributing to infertility and 

women with Hyperprolactinemia have 7.579 times higher 

risk of infertility than others (Table 9). 

Table 10: Case control study of recent weight gain & 

infertility. 

Recent weight gain 
Disease status 

Total 
case control 

yes 11(11%) 2(2%) 13(13%) 

no 39(39%) 48(48%) 87(87%) 

Total 50 50 100 

P-value: 0.007 

From the study it was found that, recent weight gain in 

women is a significant risk factor associated with 

infertility and women with recent weight gain have 6.769 

times higher risk of infertility than others (Table 10). 

From the study it was found that, the association between 

Duration of cohabitation and female infertility is 

insignificant (Table 11). 
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From the study it was found that, the association between 

the knowledge of fertile period and female infertility is 

insignificant (Table 12). 

Table 11: Case control study of duration of 

cohabitation & infertility. 

Duration of 

cohabitation 

Disease status 
Total 

case control 

>3 years 18(18%) 16(16%) 34(34%) 

1-3 years 32(32%) 34(34%) 66(66%) 

Total 50 50 100 

P-value: 0.673 

Table 12: Case control study of knowledge of fertile 

period & infertility. 

Knowledge of fertile 

period 

Disease status 
Total 

case control 

no 13(13%) 12(12%) 25(25%) 

yes 37(37%) 38(38%) 75(75%) 

Total 50 50 100 

P-value: 0.817 

Table 13: Case control study of BMI & infertility. 

BMI (kg/m2) 
Disease status 

Total 
case control 

>25 21(21%) 8(8%) 29(29%) 

<25 29(29%) 42(42%) 71(71%) 

Total 50 50 100 

P-value: 0.004 

From the study, it was found that, BMI>25 kg/m2 

(overweight) is a significant risk factor contributing to 

infertility and women with overweight have 3.802 times 

higher risk for becoming infertile than others (Table 13). 

Table 14: Case control study of ovarian dysfunctions 

& infertility. 

Ovarian 

dysfunctions 

Disease status 
Total 

case control 

>25 21(21%) 8(8%) 29(29%) 

<25 29(29%) 42(42%) 71(71%) 

Total 50 50 100 

P-value: 0.00 

The proportion of women who are known patients of 

ovarian dysfunctions is more among cases (16%) as 

compared to controls (1%). From the study it was found 

that, the association between ovarian dysfunctions and 

female infertility is significant and women with ovarian 

dysfunctions have 23.059 times higher risk for becoming 

infertile than others (Table 14). 

 

Table 15: Case control study of thyroid disorders & 

infertility. 

Thyroid 

disorders 

Disease status 
Total 

case control 

yes 15(15%) 2(2%) 17(17%) 

no 35(35%) 48(48%) 83(83%) 

Total 50 50 100 

P-value: 0.001 

The proportion of women who are known patients of 

Thyroid disorders are more among cases (15%) than 

among controls (2%).  

From the study, it was found that, Thyroid disorders form 

significant risk factors contributing to female infertility 

and women with thyroid disorders have 10.286 times 

higher risk for becoming infertile than others (Table 15). 

Binary logistic regression 

From the odds ratio obtained from analysis, all the factors 

with p value ≤0.05 were taken for binary logistic 

regression. The factors include age, duration of menstrual 

cycles, dysmenorrhea, hyperprolactinemia, recent weight 

gain, body mass index (BMI), ovarian dysfunctions, 

thyroid disorders and uterine abnormalities. 

Table 16: Crude and adjusted p values and odds 

ratios. 

Risk factors Odds 

ratio 

p 

value 

adjusted 

odds 

ratio 

 

adjusted 

p value 

Duration of 

menstrual 

cycles 

3.632 0.02 4.762 0.029 

Dysmenorrhea 0.303 0.009 6.0857 0.009 

Hyperprolacti

nemia 

7.579 0.004 8.306 0.004 

Recent weight 

gain 

6.769 0.007 7.162 0.007 

BMI 3.802 0.004 8.208 0.004 

Ovarian 

dysfunctions 

23.059 0.00 15.946 0.000 

Thyroid 

disorders 

10.286 0.001 11.977 0.001 

Uterine 

abnormalities 

16.00 0.00 18.881 0.00 
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DISCUSSION 

Demographic characteristic of the study subjects is one of 

the factors affecting fertility. The present study showed 

that the majority of cases with primary infertility were 

from rural areas, followed by urban areas. Females lived 

in rural areas were more likely to develop infertility 

relative to those living in urban areas. While William, et 

al in their study reported that, prevalence of primary 

infertility in rural areas was high, low in urban areas and 

similar prevalence in suburban areas.
5
 In accordance to 

the present study, Valdes, et al in their study, revealed 

that females with age of menarche more than 16 years 

were more risky to develop infertility than those with age 

of menarche less than 16 years.
6
 It was found also in the 

present study that age of marriage was a significant 

predictor for primary infertility. This result was in 

agreement with two studies conducted in USA and in 

Denmark.
7,8

 Other risk factors proved in our study to be 

significant such as family history of infertility and 

menstrual cycle irregularities, as there is high association 

between them and the occurrence of primary infertility, 

and this is proved by two studies respectively, Melissa, et 

al reported that the incidence of infertility among women 

with positive family history of infertility among mothers 

and sisters were 24% and 32% respectively.
9
 Giwercman, 

et al found that many abnormal cycles may be associated 

with infertility and this association was significant.
10

 In 

the present study, there was significant association 

between history of previous surgical operations such as 

abdominal exploration and appendectomy and occurrence 

of infertility. In support of our findings, Regan, et al in 

their study reported that infertility may follow 

suppurative appendicitis, peritonitis of other causes or 

any abdominal surgery that causes a 5 fold increase in 

risk of infertility.
11

 Multiple gynaecological diseases such 

as endometriosis, polycystic ovary and uterine fibroid 

were reported to be associated with infertility which is 

consistent with the present study only in some items. 

Labbok, et al found that all stages of endometriosis were 

associated with infertility.
12

 Fujishita recently observed 

that pelvic endometriosis was usually associated with 

infertility.
13

 Mc Donald, et al and Franks found that 

women with PCOS were concomitant with increased risk 

of infertility and menstrual irregularities.
14,15

 In the 

present study there was significant association between 

PCOS as a risk factor and primary infertility as about one 

third of women with primary infertility had PCOS. 

Likewise, in the present study, there was significant 

association between STI as a risk factor for primary and 

secondary infertility irrespective of the type of STI and 

this association was proved in univariate and multivariate 

analysis with a considerable population attributable risk. 

In support of our findings, Blumer et al reported in their 

study that women with episodes of genital infection had a 

10 fold risk of subsequent tubal infertility irrespective of 

the type of micro-organisms causing the infection.
16

 

Recently ElShazly et al reported similar significant 

impact of Trichomonas vaginalis infection on infertile 

Egyptian females.
17

 

Logistic regression analysis revealed in the current study 

that, the significant predictor factors include age, duration 

of menstrual cycles, dysmenorrhea, Hyperprolactinemia, 

recent weight gain, Body Mass Index (BMI), ovarian 

dysfunctions, thyroid disorders and uterine abnormalities 

Giwercman et al reported that significant risk factors for 

infertility among primary infertile females were: family 

history of infertility, women’s age and history of previous 

operations, while genital infection is the only risk factor 

for secondary infertility. While Regan, et al found that 

the only risk factors of infertility in their subjects were: 

history of previous surgical operations and women’s 

age.
11

 Valdes, et al suggested that the risk factors of 

infertility among primary infertile females were: age of 

menarche, women’s age and history of previous surgical 

operations, while genital infection and PCOS were 

significant among secondary infertile females.
18
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Abstract 
In the non pregnant state and in early pregnancy, Doppler interrogation of the UtA typically demonstrates 

steep systolic slope early diastolic notch low end diastolic velocities. The waveforms remain essentially 

high resistance. UtA impedance can be affected by various factors such as maternal heart rate, 

antihypertensive use hormonal changes in the menstrual cycle, and chronic hyperandrogenism in the 

polycystic ovarian syndrome. Informed consent from each patient was obtained. Gestational age was 

calculated from the last menstrual period and confirmed by crown—rump length measurement. Abiding by 

the inclusion exclusion criteria patients were selected into the study. Clinical history including clinical risk 

factors to develop hypertension in pregnancy were noted, physical examination was done. The P1 doppler 

index showed a statistical significance for adverse outcomes like preeclampsia (p 0.002), low birth weight 

(LBW) (p = 0.04), and with 47 adverse outcomes (p = 0.02) from 11- 14 weeks. We had 17 cases of LBW, 

out of which only 4 (23.5%) were there not attributed to any complications, all the rest occurred as a part of 

prematurity caused by preeclampsia, fetal growth restriction (FGR) and oligoamnios. 

 

Keywords: Uterine artery Doppler, oligoamnios, FGR 

 

Introduction  

Implantation and trophoblastic invasion of the placenta play a crucial role in its development as 

an organ for the transport of nutrients and oxygen to the fetus. Placental remodeling occurs in 

two stages. In normal pregnancy after implantation of the blastocyst there is rapid proliferation 

of the trophoblast and they extent into the endometrium and stroma from the anchoring villi (the 

stem villi that anchor the chorionic sac and placenta to the decidua basailis).As a result of which 

the myoelastic (15-20 micrometer) lining of the spiral artery is now lined with trophoblastic and 

hyalinematerial (300-500micromete). By the end of 1St trimester the trophoblastic invasion is up 

to myometriodecidual part, by the 14-16 week of gestation reaches up to the intramyometrial 

part and is complete by 18 weeks to 24 weeks [1]. The loss of smooth muscle and elastica from 

the spiral arteries converts the uteroplacental circulation into a low resistance, high capacitance 

system. Defective implantation may also play a causative role in preterm labour, placental 

abruption, and second-trimester miscarriages. Uterine artery flow increases very gradually from 

77mL/mt at 5 weeks to 159 mL/mt at 10 weeks there after more rapidly at 665 mL/mt at 16 

weeks, thereby producing a continuous flow during diastole. Vascular impedance reduces 

exponentially or linearly with increase in the peak systolic velocity. In women who develop 

preeclampsia there is failure of trophoblast invasion of the uterine vasculature with the result 

that the spiral arteries retain the muscle elastic coating and impedance to blood flow persists. A 

similar mechanism of failed trophoblast invasion and high resistance has been described in 

women who subsequently deliver infants with growth restriction [2]. 

In the non pregnant state and in early pregnancy, Doppler interrogation of the UtA typically 

demonstrates steep systolic slope early diastolic notch low end diastolic velocities. The 

waveforms remain essentially high resistance. UtA impedance can be affected by various factors 

such as maternal heart rate, antihypertensive use hormonal changes in the menstrual cycle, and 

chronic hyperandrogenism in the polycystic ovarian syndrome. Uterine artery impedance varies 

according to the phase of the ovarian cycle. Kujrak et al. 1993 observed 150 women that average 

RI during the proliferative phase was 0.88+1-0.04 (2SD). The RI starts to drop one day prior to 

ovulation reached a nadir of 0.84 +/-0.04(2SD) on day 18 and remained at this level for the rest 

of the cycle [3]. Resistance to blood flow within the uteroplacental circulation is transmitted 

upstream to the uterine arteries and can be measured as an increased PI or RI. 

www.gynaecologyjournal.com
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Uterine artery PI values are affected by ethnicity and are lower 

in women with a high body mass index (BMI). UtA PI and RI 

values decrease with increasing gestational age, a change that is 

thought to be secondary to a fall in impedance in uterine vessels 

following trophoblastic invasion. Pregnancy changes was 

described by Campbell et al. 1993 as pregnancy evolves, the 

diastolic phase augments, the gradient of the deceleration phase 

reduces, the notch disappears in the first trimester in 27 % of 

pregnancies, although its disappearance is sometimes not 

simultaneous in both uterine arteries. Flow changes in the 

uterine arteries are expressed as modification in Doppler indices 
[4]. At the onset of pregnancy, these indices show a few 

differences compared with their values in the absence of 

pregnancy. From the 12 weeks - 26th weeks of pregnancy there 

is progressive lowering in these indices. In addition, the indices 

are lower in the artery homolateral to the implantation. The 

difference between the arteries is more evident from the 8th 

week and they appear after the 24th week. The finding are 

clearly related to the histological changes in the spiral arteries 

caused by the trophoblastic invasion of these vessels. There is a 

gradual disappearance of notch. 20% of these patients retain 

notch by 20 weeks and >9% by 24 weeks. Hence, by 24-26 

weeks, notch disappears and so does the difference between S/D 

ratio of the placental and non placental sites [5, 6]. 

 

Methodology 

Study design: Prospective observational study 

 

Study setup: Outpatient and inpatient departments of Obstetrics 

and Gynecology 

 

The sample size: 247 patients  

 

Inclusion criteria 

 Gestational age between 10 weeks 6 days to 14 weeks.  

 Any gravida with singleton pregnancy.  

 Delivery at our institute.  

 

Exclusion criteria 

 Patients who are not compliant or available for follow up. 

 Fetal congenital malformations.  

 Multiple gestations.  

 

Informed consent from each patient was obtained. Gestational 

age was calculated from the last menstrual period and confirmed 

by crown—rump length measurement. Abiding by the inclusion 

exclusion criteria patients were selected into the study. Clinical 

history including clinical risk factors to develop hypertension in 

pregnancy were noted, physical examination was done. IAA 

Doppler wave form analysis was done anywhere in between 10 

weeks 6 days to 14 weeks of gestation along with nuchal 

translucency (NT) scan, again UtA Doppler was done at any 

time between 19 to 24 weeks as a part of fetal anomaly scan. 

Sample size was 247 pregnancies out of which we obtained 217 

cases. From the 217 cases, 20 cases were lost to follow up and 4 

resulted in first trimester abortions. So finally after tending to 

the inclusion criteria we had a total of 193 pregnant followed up 

throughout their pregnancy into the Women.  

We used Philips HD 11 XE machine with the cy of 3.5-5 MHz. 

The Doppler filter was set 50-100 Hz. Analysis of for prediction 

of abnormal pregnancy outcomes was improved by the h Pulsed 

doppler and assessment of notching. With Color Doppler, 

identification of right and left uterine arteries at the level of the 

cervicocorporeal junction was done transabdominally. 

Results 

 
Table 1: Distribution of R1 values in 11-14 weeks (RI-1) 

 

RI-1 Frequency Percent 

<5th percentile (0-0.04) 4 2.1% 

>5to < 95th percentile (0.5-0.7) 166 86.0% 

> 95th percentile (>0.8) 23 11.9% 

Total 193 100.0 

 
Table 2: Distribution of P1 values in 11-14 weeks (PI-1) 

 

PI-1 Frequency Percent 

<5th percentile (0-0.09) 36 18.7% 

>5to < 95th percentile (1.10-2.47) 148 76.7% 

> 95th percentile (>2.48) 9 4.7% 

Total 193 100.0 

 
Table 3: Distribution of notch in 11-14 weeks (Notch-1) 

 

Notch-1 Frequency % 

Early diastolic notch 19 9.8% 

No early diastolic notch 174 90.2% 

Total 193 100.0 

 
Table 4: Distribution of R1 in 19-24 weeks (RI-2) 

 

RI-2 Frequency % 

>5 percentile to < 95th percentile 143 74.1% 

> 95th percentile 50 25.9% 

Total 193 100.0 

 
Table 5: Distribution of patients in 19-24 weeks (PI-2) 

 

PI-2 Frequency % 

<5 percentile I .5% 

>5 percentile to < 95th percentile 164 85.0% 

> 95th percentile 28 14.5% 

Total 193 100.0 

 
Table 6: Distribution of notch in 19-24 weeks (Notch-2) 

 

Notch-2 Frequency % 

Early diastolic notch 13 6.7% 

No early diastolic notch 180 93.3% 

Total 193 100.0 

 

Discussion 

Hypertensive disorders and its complications in pregnancy are a 

major burden in the health sector in developing countries. We 

have utilized the non invasive techniques of doppler 

ultrasonography to study the root cause of hypertensive 

disorders being the abnormal 2nd wave of trophoblastic invasion 

of spiral arteries. We have also researched into the extent of 

trophoblastic invasion that happens in the late first trimester. 

More importantly the increased resistance in uterine artery 

doppler indices occur long before clinical appearance of the 

disease. After statistical analysis of the results obtained in our 

study we have observed significant difference between < 5th 

percentile, > 5th to <95th percentile and > 95th percentile in the 

mean uterine artery UtA Doppler indices like RI, PI and 

presence of an early diastolic notch, in those pregnancies where 

we have obtained an adverse outcome.  

The P1 Doppler index showed a statistical significance for 

adverse outcomes like preeclampsia (p 0.002), low birth weight 

(LBW) (p = 0.04), and with 47 adverse outcomes (p = 0.02) 

from 11- 14 weeks. We had 17 cases of LBW, out of which only 

4 (23.5%) were there not attributed to any complications, all the 

rest occurred as a part of prematurity caused by preeclampsia, 
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fetal growth restriction (FGR) and oligoamnios. When P1 values 

from 11-14 weeks was greater than or equal to 95th centile we 

could identify 66% of patients who had adverse outcomes. 

Similar to our study Gomez et al. could identify 54.7% of 

complicated pregnancies. They also showed that these 

Pregnancies had a significantly higher mean PI (2.04 vs. 1.75; p 

< 0.05, t-test) [7]. 

Early diastolic notch from 11-14 weeks has been observed to be 

clinically significant for gestational hypertension (GH) with a p 

value of 0.001 and for its complications like for preeclampsia p 

value was 0.002, for FGR p value was 0.009, for preterm 

delivery p value was 0.028 and for oligoaminos p value was 0.02 

and with the 47 adverse outcomes p value was 0.006. In our 

study we had prevalence of 58.8% for bilateral early diastolic 

notch with adverse outcomes. Edward Haynes et al. has shown a 

bilateral ea similar prevalence of bilateral early diastolic notch 

(58%; < 0.05, Chi-square p test). 

After the analysis of the doppler indices from 11-14 weeks we 

have come to a consensus that in 11-14 weeks, PI combined 

with early diastolic notch, is the most predictive Doppler index. 

Cnossen J et al. study also showed similar conclusions [8]. 

Coming to the analysis of doppler indices from 19-24 weeks the 

PI values were significant for GH with p value value of 0.001 

and for Oligoaminos with p value of 0,0001. For adverse 

outcomes the p value was 0.005 and high risk pregnancies p 

value was 0.005. The P1 values from 19-24 weeks had 

sensitivity of 48.9%, specificity of 83.6.%, positive predictive 

value (PPV) of 14% and negative predictive value (Npv) of 

80%. Our study was comparable with Mojgan Barati et al. who 

found that for predicting preeclampsia, the mean UtA PI had to 

have a specificity of 95.5%, found sensitivity of 79%, a NPV of 

98.9%, and a P PV of 88.2% [9, 10]. 

RI from 19-24 weeks, was more sensitive than PI from 19-24 

weeks. There was significance for GH with a value of 0.001, for 

preelampsia with a p value of 0.019, for FGR with a p value of 

0.001, for oligoaminos with a p value of 0.0001, and for LBW 

with a P value of 0.012. Significance was obtained with the 47 

adverse outcomes with a p value of 0.0001 and with high risk 

pregnancy showed a p value of 0.035.  

 

Conclusion 

 Early diastolic notch from 11-14 weeks has been observed 

to be clinically significant for gestational hypertension (GH) 

 RI from 19-24 weeks, was more sensitive than PI from 19-

24 weeks 
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INTRODUCTION 

The endometrium is uniquely endowed throughout the 

female reproductive lifespan with complex regular cycle 

of periodic proliferation, differentiation, breakdown and 

regeneration.
1
 Menstruation is the cyclic uterine bleeding 

experienced by almost all women of reproductive age. 

Normal menstruation is defined as “the bleeding from 

secretory endometrium associated with an ovulatory 

cycle, not exceeding a length of five days”. Any bleeding 

not fulfilling these criteria is referred to as abnormal 

uterine bleeding.
2 

Abnormal uterine bleeding is a very 

common gynecological condition that affects all age 

groups. One third of patients attending gynaecology OPD 

present with complaints of abnormal uterine bleeding.
3
 

Bleeding is said to be abnormal when the pattern is 

irregular, abnormal duration (>7 days), or menorrhagia or 

abnormal amount (>80 ml/menses).
4
 

During climacteric, ovarian activity declines. Initially, 

ovulation fails, no corpus luteum forms, and no 

progesterone are secreted by the ovary. Therefore the 

premenopausal menstrual cycles are shortened, often 

anovulatory and irregular. The irregularity in menstrual 

cycle during perimenopause can be due to anovulation or 

to irregular maturation of follicles.
5
 The increased risk of 

endometrial hyperplasia and endometrial carcinoma is 
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ABSTRACT 

Background: During climacteric, ovarian activity declines. Initially, ovulation fails, no corpus luteum forms, and no 

progesterone are secreted by the ovary. Therefore the premenopausal menstrual cycles are shortened, often 

anovulatory and irregular. The irregularity in menstrual cycle during perimenopause can be due to anovulation or to 

irregular maturation of follicles. 

Methods: The endometrial samples (endometrial curettage/ biopsy and hysterectomy specimens) sent to pathology 

laboratory were analyzed. These specimens are fixed in 10% formalin and gross morphology was recorded. 

Endometrial samples were totally embedded and representative bits are taken from hysterectomy specimens. These 

bits were placed in cassettes and kept in fixative and processed in the automatic tissue processor. Paraffin tissue 

blocks were prepared and 3-4 micrometer thick sections were cut and stained with routine haematoxylin and eosin. A 

detailed histological study was carried out and the findings were noted. 

Results: Among total study subjects, 62% of patient’s endometrium was in proliferative phase, 26% of patient’s 

endometrium was in secretory phase, 6% of patient’s endometrium was in cystoglandular hyperplasia. Dysplasia with 

atypical changes was found in 2% of patients. Adenomatous polyp was found in 2% of patients. Simple hyperplasia 

was found in 2% of patients. 

Conclusions: Patients with abnormal uterine bleeding should always be subjected to histopathological investigation. 
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more evident in peri-menopausal and post-menopausal 

women with abnormal uterine bleeding.
6
 The varied 

pattern of endometrial changes attracted our attention in 

peri-menopausal and post-menopausal age so to study 

them in detail with the help of available clinical data. 

The endometrial sampling is chosen to evaluate abnormal 

uterine bleeding because it has several advantages over 

other diagnostic methods. The hormonal assay is very 

expensive and laboratories with hormonal assay are not 

available in rural areas.  

Ultrasonography clearly depicts the uterine contour and 

the status of the ovary, but fails to provide adequate 

information regarding the endometrium, except in 

atrophy and hyperplasia. Other investigations like 

hysteroscopy and hysterosalpingography are mainly 

helpful in diagnosing organic pathology.
7
 Endometrial 

curettage is relatively inexpensive and accurate as an 

outpatient procedure. The only disadvantage of 

endometrial biopsy is that, it is an invasive procedure.  

An understanding of the varieties in the normal 

morphological appearance of the endometrium provides 

an essential background for the evaluation of endometrial 

pathology. 

METHODS 

The study population consisted of patients in the 

perimenopausal age group (45±5 years) presenting with 

abnormal uterine bleeding. 

Sample size 

All patients in the perimenopausal age group (45±5 

years) with symptoms of abnormal uterine bleeding 

presenting at department of OBG, Tertiary care centre 

during the study period were included in the study 

Sample size is based on level of precision; precision 

consists of significance level and allowable error. In this 

study 5% significance and 20% allowable error is 

considered. Totally 50 study subjects were included in 

the study as this number of patients attended hospital 

during the study period 

Method of sampling 

No sampling method adopted as all the study subject 

fitting to inclusion criteria were considered 

Method of collection of data 

Study tool 

Pre tested semi structured Questionnaire. The 

Questionnaire was presented in the Department for 

critical review, following which necessary changes were 

made in the Questionnaire. 

Data was collected using Pre tested semi structured 

Questionnaire which was filed by the investigator. The 

endometrial samples (endometrial curettage/ biopsy and 

hysterectomy specimens) sent to pathology laboratory 

were analysed. 

These specimens are fixed in 10% formalin and gross 

morphology was recorded. Endometrial samples were 

hysterectomy specimens. These bits were placed in 

cassettes and kept in fixative and processed in the totally 

embedded and representative bits are taken from 

automatic tissue processor. 

Paraffin tissue blocks were prepared and 3-4 micrometre 

thick sections were cut and stained with routine 

haematoxylin and eosin. A detailed histological study 

was carried out and the findings were noted. Statistical 

analysis was done. 

Statistical tests used 

1. Proportion 

2. Mean 

3. Standard deviation 

4. Chi square test 

Data entry and analysis 

Using Micro soft excel and Statistical package for social 

sciences 

Ethical consideration 

The protocol designed for the present study was 

submitted to the Ethical committee, after getting 

clearance from Research committee. Verbal consent was 

also taken and Confidentiality of the data is maintained. 

RESULTS 

Table 1: Distribution based on findings on 

histopathological examination. 

HPE findings Frequency % 

Proliferative phase 31 62.0 

Secretory phase 13 26.0 

Cystoglandular hyperplasia 03 06.0 

Dysplasia with atypical changes 01 02.0 

Adenomatous polyp 01 02.0 

Simple hyperplasia 01 02.0 

Total 50 100.0 

Among total study subjects, 62% of patient’s 

endometrium was in proliferative phase, 26% of patient’s 

endometrium was in secretory phase, 6% of patient’s 

endometrium was in Cystoglandular hyperplasia. 

Dysplasia with atypical changes was found in 2% of 

patients, adenomatous polyp was found in 2% of patients, 

simple hyperplasia was found in 2% of patients. 
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Table 2: Relation between menorrhagia and findings 

on histopathological examination. 

HPE findings 
Menorrhagia 

Total 
Yes No 

Proliferative 

phase 

21 

(65.6%) 
10 (55.5%) 

31 

(62%) 

Secretory 

phase 

09 

(28.1%) 
04 (22.2%) 

13 

(26%) 

Cystoglandular 

hyperplasia 

01 

(03.1%) 
02 (11.1%) 

03 

(06%) 

Dysplasia with 

atypical 

changes 

00 01 (05.5%) 
01 

(02%) 

Adenomatous 

polyp 
00 01 (05.5%) 

01 

(02%) 

Simple 

hyperplasia 

01 

(03.1%) 
00 

01 

(02%) 

Total 32 (100%) 18 (100%) 
50 

(100%) 

P value: 0.001 

Among patients without history of menorrhagia, the more 

common endometrium finding was proliferative phase 

(55.5%) followed by secretory phases (22.2%). 

Cystoglandular hyperplasia was found in 11.1% of 

patients and adenomatous polyp was found in 5.5% of 

patients. This relation is found to be statistically 

significant. 

Table 3: Relation between metrorrhagia and findings 

on histopathological examination. 

HPE findings 
Metrorrhagia 

Total 
Yes No 

Proliferative 

phase 
05 (55.5%) 26 (63.4%) 

31 

(62%) 

Secretory 

phase 
03 (33.3%) 10 (24.3%) 

13 

(26%) 

Cystoglandular 

hyperplasia 
01 (11.1%) 02 (04.8%) 

03 

(06%) 

Dysplasia with 

atypical 

changes 

00 01 (02.4%) 
01 

(02%) 

Adenomatous 

polyp 
00 01 (02.4%) 

01 

(02%) 

Simple 

hyperplasia 
00 01 (02.4%) 

01 

(02%) 

Total 09 (100%) 41 (100%) 
50 

(100%) 

P value: 0.003 

Proliferative phase was more commonly found in patients 

without h/o metrorrhagia (63.4%) compared to patients 

with h/o metrorrhagia (55.5%).  

Secretary phase was more commonly found in patients 

with h/o metrorrhagia (33.3%) compared to patients 

without h/o metrorrhagia (24.3%).  

Adenomatous polyp, simple hyperplasia and dysplasia 

were found in patients without h/o metrorrhagia. The 

relation between metrorrhagia and histopathological 

findings in this study is found to be statistically 

significant. 

Table 4: Relation between menometrorrhagia and 

findings on histopathological examination. 

HPE findings 
Menometrorrhagia 

Total 
Yes No 

Proliferative 

phase 
01 (25%) 30 (65.2%) 

31 

(62%) 

Secretory 

phase 
00 13 (28.2%) 

13 

(26%) 

Cystoglandular 

hyperplasia 
01 (25%) 02 (04.3%) 

03 

(06%) 

Dysplasia with 

atypical 

changes 

01 (25%) 00 
01 

(02%) 

Adenomatous 

polyp 
01 (25%) 00 

01 

(02%) 

Simple 

hyperplasia 
00 01 (02.2%) 

01 

(02%) 

Total 04 (100%) 46 (100%) 
50 

(100%) 

P value: 0.01 

Table 5: Relation between polymenorrhoea and 

findings on histopathological examination. 

HPE findings 
Polymenorrhoea 

Total 
Yes No 

Proliferative 

phase 
08 (57.1%) 23 (63.8%) 

31 

(62%) 

Secretory 

phase 
03 (21.4%) 10 (27.7%) 

13 

(26%) 

Cystoglandular 

hyperplasia 
01 (07.1%) 02 (05.5%) 

03 

(06%) 

Dysplasia with 

atypical 

changes 

00 01 (02.7%) 
01 

(02%) 

Adenomatous 

polyp 
01 (07.1%) 00 

01 

(02%) 

Simple 

hyperplasia 
01 (07.1%) 00 

01 

(02%) 

Total 14 (100%) 36 (100%) 
50 

(100%) 

P value: 0.01 

Proliferative phase was more commonly found in patients 

without h/o menometrorrhagia (65.2%) compared to 

patients with h/o menometrorrhagia (25%).  
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Secretary phase was more commonly found in patients 

without h/o menometrorrhagia (28.2%) compared to 

patients without h/o menometrorrhagia (0%).  

Adenomatous polyp and dysplasia were found in patients 

with h/o menometrorrhagia. The relation between 

menometrorrhagia and histopathological findings in this 

study is found to be statistically significant. 

Proliferative phase was more commonly found in patients 

without h/o polymenorrhoea (63.8%) compared to 

patients with h/o polymenorrhoea (57.1%). Secretary 

phase was more commonly found in patients without h/o 

polymenorrhoea (27.7%) compared to patients without 

h/o polymenorrhoea (21.4%). Adenomatous polyp, 

Simple hyperplasia was found in patients with h/o 

polymenorrhoea. Dysplasia was found in patients without 

h/o polymenorrhoea. The relation between 

polymenorrhoea and histopathological findings in this 

study is found to be statistically significant. 

Table 6: Relation between present cycles and findings 

on histopathological examination. 

HPE findings 
Present cycles 

Total 
Regular Irregular 

Proliferative 

phase 

26 

(68.4%) 
05 (41.6%) 

31 

(62%) 

Secretory phase 
10 

(26.3%) 
03 (25.0%) 

13 

(26%) 

Cystoglandular 

hyperplasia 

01 

(02.6%) 
02 (16.6%) 

03 

(06%) 

Dysplasia with 

atypical 

changes 

00 01 (08.3%) 
01 

(02%) 

Adenomatous 

polyp 
00 01 (08.3%) 

01 

(02%) 

Simple 

hyperplasia 

01 

(02.6%) 
00 

01 

(02%) 

Total 38 (100%) 12 (100%) 
50 

(100%) 

P value: 0.34 

Among patient with irregular cycles, 41.6% of patients 

were in proliferative phase, 25% were in secretory phase, 

16.6% of patients had cystoglandular hyperplasia, and 

8.3% of patients had adenomatous polyp and simple 

hyperplasia. 

DISCUSSION 

In the present study proliferative phase (35%) was found 

to be most common histologic pattern followed by 

secretory phase (26.5%), simple hyperplasia without 

atypia (24%), atrophic endometrium (3.5%), disordered 

proliferative (3%), mixed endometrium (3%), 

endometrial polyp (2%), endometrial adenocarcinoma 

(1%) and endometrial stromal sarcoma (0.5%). In the 

study done by Sadia Khan proliferative phase was most 

common histological pattern followed by secretory phase, 

simple hyperplasia without atypia, complex hyperplasia 

without atypia, atrophic endometrium, endometrial polyp, 

endometritis and endometrial adenocarcinoma in that 

order.
8 

Table 7: Comparative study of incidence of 

disordered proliferative endometrium in AUB. 

Authors Year Number Percentage 

Azim P 
10

 2011 128 5.4% 

Mirza T 
11

 2012 1000 23% 

Bhatta S 
12

 2012 122 6.56% 

Present 

study 
2013 200 8% 

Majority of the studies including the present study 

indicate that, the incidence of hyperplasia in AUB ranges 

from 19.4% to 31.25% whereas, a few other studies 

reported a higher incidence at 52% to 62% range while 

the lowest incidence 7% was reported by Sanyal.
9
  

In the present study, the two important observations were 

made regarding endometrial hyperplasia in AUB and they 

are:  

1. Endometrial hyperplasia was highest in the age 

group of 41-50 years. 

2. It was highest in patients with history of heavy 

menstrual bleeding. 

Mirza T noted maximum number of disordered 

proliferative endometrium accounting for the 23%. In the 

present study, the incidence of disordered proliferative 

endometrium was 8% which was close to the findings 

observed by Azim P.
10,11

 

CONCLUSION 

There is positive correlation between presenting bleeding 

pattern and abnormal findings of endometrium in patients 

with abnormal uterine bleeding. 
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