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INTRODUCTION 

Natural menopause is defined as complete cessation of 

menstruation due to depletion of follicular activities of 

the ovaries and gradual decrease in production of 

hormones. It takes at least 12 consecutive months of 

amenorrhea to confirm, and usually occurs at age of 45 

to 55 years. If it occurs before the age of 40, it can be 

considered as premature menopause.
[1]

 Surgical 

menopause is not physiological and can be defined as 

cessation of menstruation due to surgical removal of the 

uterus (hysterectomy), leaving one or both ovaries or the 

removal of both ovaries.
[2]

 When both the ovaries are 

removed during hysterectomy, ovarian hormones 

(estradiol and progesterone) level decrease abruptly. 

About one- third of hysterectomized women may lose 

their ovarian function following one to two years, even 

after preservation of both ovaries during operation.
[3]

 The 

mechanism by which the ovarian hormone levels 

decrease is not clear. But it is thought that decrease level 

of ovarian hormones is due to interruption in ovarian 

blood flow. The ovary is supplied by the ovarian artery 

and uterine artery. The uterine artery makes an 

anastomosis with the ovarian artery. During 

hysterectomy this anastomosis is disrupted, which results 

decreased blood supply to the ovary and subsequent 

reduction in ovarian function. In surgical menopausal 

women, due to decrease in ovarian hormones many 

physiological and metabolic conditions are altered. As a 

result, they suffer from severe vasomotor symptoms, 

hypertension, dyslipidemia, cardiovascular disease, 

osteoporosis, and many others systemic complication.
[4]

 

 

Different studies have been revealed that decreased level 

of serum estradiol level may be associated with 

development of various complications in surgical 

menopausal women like that of natural menopause. So, 

surgical menopausal women are at higher risk of 

vasomotor symptoms, anxiety, hypertension, 

osteoporosis, and cardiovascular diseases. 

 

METHODS 

This cross sectional comparative study was conducted in 

the department of Obstetrics and Gynecology, Institute 

of Child and Mother Health (ICMH), Matuail, Dhaka 

from March 2019 to June 2020. Total 60 menopausal 

women who attended in the Outpatient Department were 
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ABSTRACT 

Surgical menopausal women suffer from sudden hormonal imbalance due to decrease in ovarian function even 

after simple hysterectomy without any oophorectomy. Many postmenopausal symptoms were observed in women 

with surgical menopause. The aim of this study was to compare the serum estradiol level between surgical and 

natural menopause. This cross-sectional comparative study was conducted in outpatient Department of Obstetrics 

and Gynaecology, Institute of Child and Mother Health (ICMH), Matuail, Dhaka from March 2019 to June 2020. 

A total of 60 subjects were selected based on exclusion and inclusion criteria, where group A consisted of 30 

surgical menopausal women and group B consisted of  30 natural menopausal women. Data was collected in pre-

fixed questionnaire form by the researcher herself. Mean serum estradiol was found 10.6±3.0 pg/ml in group A 

and 20.3±8.0 pg/ml in group B. The difference was statistically significant (p=0.001) between two groups. Normal 

serum estradiol level in menopause is 10-25 pg/ml with an average of 15 pg/ml. In group A, 19 (63.3%) and 11 

(36.7%) study subjects had serum estradiol level of ≤10.0 pg/ml and 10.1-20 pg/ml, and in group B, 1(3.3%), 19 

(63.3%), 6(20%) and 4 (13.3%) had serum estradiol level of ≤10.0 pg/ml, 10.1-20 pg/ml, 20.1-30 pg/ml and >30 

pg/ml respectively. After analyzing the results, it can be concluded serum estradiol level was significantly 

decreased in surgical menopause than natural menopause. 
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enrolled in this study after getting ethical approval from 

the institutional review board (IRB), ICMH. The study 

subjects were divided into two groups. Group A 

(Consisted of 30 surgical menopausal women) and group 

B (consisted of 30 natural menopausal women). Patients 

age between 44 to 52 years with surgical removal of 

Uterus in past 1-3 years, and women with permanent 

cessation of menstruation in past 1-3 years women were 

included in this study. Women with history of 

hypertension, diabetes mellitus, hypothyroidism, 

hyperthyroidism, renal disease, history of taking any 

hormone replacement therapy, steroids, any history of 

ovarian malignancy treated with chemotherapy or 

radiotherapy for any types of disease were excluded from 

the study. Informed written consents were obtained from 

all participants. Subjects were selected purposively 

according to availability of patients. Detailed personal 

history, family history and medical history was taken. 

Cases were assigned into two groups based on the nature 

of menopause surgical and natural. 5ml of fasting blood 

sample was collected from each patient of both groups 

by venipuncture and was kept in a clot activated red 

capped tube. Then centrifuged for at least 15 minutes and 

analyzed for serum estradiol levels in every patient by 

chemiluminescence immunoassay method using Siemens 

Advia Centaur XP and UniCel DxI 600 Access 

Immunoassay System in Department of Microbiology, 

Bangabandhu Sheikh Mujib Medical University. Data 

were analyzed statistically by using Statistical Package 

version for Social Science (SPSS-26 version) and 

presented as table and figure, P-value P<0.05 was 

accepted as level of significance. 

 

RESULTS 

A total of 60 patients with surgical menopause and 

natural menopause who fulfilled the selection criteria 

were included in this study. Patients, who were divided 

into two groups, Group A (Consisted of 30 surgical 

menopausal women) and group B (Consisted of 30 

natural menopausal women). 

 

Table I: Demographic characteristics of the study patients (N=60). 

Demographic 

characteristics 

Group A 

(n=30) 

Group B 

(n=30) p value 

n % n % 

Age (years)      

44-46 7 23.3 5 16.7  

47-49 15 50.0 14 46.7  

50-52 8 26.7 11 36.7  

Mean±SD 48.0 ±2.3 48.6 ±1.9 a
0.275

ns
 

Range (min-max) 44.0 -52.0 46.0 -52.0 

Educational status      

SSC 5 16.7 6 20.0  

HSC 15 50.0 19 63.3 
b
0.328

ns
 

Graduate 10 33.3 5 16.7  

Occupational status      

Housewife 11 36.7 13 43.3  

Employee 10 33.3 8 26.7 
b
0.823

ns
 

Others 9 30.0 9 30.0  

 

ns= not significant 
a
P value reached from unpaired t-test 

b
P value reached from chi square test 

 

Table I shows that 15(50.0%) of the patients belonged to 

age 47-49 years in group A and 14(46.7%) in group B. 

The mean age was found 48.0±2.3 years in group A and 

48.6±1.9 years in group B. Half (50.0%) of the patients 

had completed HSC education in group A and 19(63.3%) 

in group B. 11(36.7%) patients were housewives in 

group A and 13(43.3%) in group B. Age, educational and 

occupational status were not statistically significant 

(p>0.05) between two groups. 

 

Table II : Distribution of the study patients according to postmenopausal symptoms (N=60). 

Postmenopausal 

symptoms 

Group A 

(n=30) 

Group B 

(n=30) 
p 

value 
n % n % 

Hot flush 16 53.3 8 26.7 0.035
s
 

Vaginal dryness 11 36.7 8 26.7 0.405
ns

 

Dyspareunia 9 30.0 8 26.7 0.774
ns

 

Dysuria 11 36.7 7 23.3 0.260
ns

 

Urinary incontinence 9 30.0 8 26.7 0.774
ns

 

Mood swing 11 36.7 9 30.0 0.584
ns
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Cognitive aging & 

dementia 
3 10.0 2 6.7 0.500

ns
 

Muscle & joint pain 15 50.0 10 33.3 0.190
ns

 

Anxiety & irritability 6 20.0 4 13.3 0.488
ns

 

Change in sexual desire 4 13.3 7 23.3 0.317
ns

 

 

s= significant, ns= not significant 

P value reached from chi square test 

 

Table II shows that 16(53.3%) patients were found hot 

flushes in group A and 8(26.7%) in group B. Which was 

statistically significant (p<0.05) but other 

postmenopausal symptoms were not statistically 

significant (p>0.05) between two groups. 

 

Table III: Distribution of the study patients according to time of onset (in years) of postmenopausal symptoms 

(N=60) 

Postmenopausal 

symptoms 

Time of onset (years) 

p 

value 

Group A 

(n=30) 

Group B 

(n=30) 

Mean±SD Mean±SD 

Hot flush 0.88±0.34 1.00±0.38 0.441
ns

 

Vaginal dryness 0.91±0.30 1.12±0.23 0.117
ns

 

Dyspareunia 1.00±0.35 1.19±0.26 0.228
ns

 

Dysuria 0.82±0.34 1.14±0.24 0.051
ns

 

Urinary incontinence 0.78±0.26 1.00±0.38 0.180
ns

 

Mood swing 0.73±0.26 1.00±0.43 0.100
ns

 

Cognitive aging & 

dementia 
1.33±0.29 1.25±0.35 0.789

ns
 

Muscle & joint pain 0.80±0.32 1.10±0.46 0.066
ns

 

Anxiety & irritability 0.83±0.41 1.13±0.25 0.231
ns

 

Change in sexual desire 0.88±0.48 0.93±0.34 0.843
ns

 

 

ns= not significant 

P value reached from unpaired t-test 

 

Table III shows that time of onset of hot flush, vaginal 

dryness, dyspareunia, dysuria, urinary incontinence, 

mood swing, cognitive aging & dementia, muscle & joint 

pain, anxiety & irritability and change in sexual desire 

were not statistically significant (p>0.05) between two 

groups. 

 

Table IV: Distribution of the study patients according to serum estradiol level (N=60) 

Serum estradiol 

level (pg/ml) 

Group A 

(n=30) 

Group B 

(n=30) 

Mean 

differen

ce 

p 

value 
n % n % 

≤10.0 19 63.3 1 3.3   

10.1-20.0 11 36.7 19 63.3   

20.1-30.0 0 0.0 6 20.0   

>30.0 0 0.0 4 13.3   

Mean±SD 10.6 ±3.0 20.3 ±8.0 -9.7 0.001
s
 

Range (min-max) 6.4 -18.7 10.0 -35.0   

 

s= significant 

P value reached from unpaired t-test 

 

Table IV shows that 19(63.3%) patients had serum 

estradiol level ≤10.0 pg/ml in group A and 1(3.3%) in 

group B. The mean serum estradiol was found 10.6±3.0 

pg/ml in group A and 20.3±8.0 pg/ml in group B. The 

difference was statistically significant (p<0.05) between 

two groups. 

 

 

DISCUSSION 

The mean age was 48.0±2.3 years in group A and 

48.6±1.9 years in group B. The difference was 

statistically not significant (p>0.05) between two groups. 

Kaur et al.
[5]

 found that the mean age was 47.46±2.61 

years in surgical menopause and 48.42±2.60 years in 

natural menopause. The difference was not statistically 

significant (p>0.05) between two groups. 

 

In present study, educational status and occupational 

status of all the subjects were almost similar in both 
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groups and no statistically significant (p>0.05) 

differences were observed among them. So, they were 

matched for educational status and occupational status. 

 

Garg et al.
[6]

 reported that menopause is associated with 

many symptoms such as hot flashes and night sweating, 

which are the cardinal symptoms of menopause. Other 

symptoms include vaginal dryness, dyspareunia, urinary 

symptoms (incontinence, frequency, urgency), sexual 

dysfunction and sleep disturbance. They also suffer from 

anxiety, headache, depression, irritability, mood swings, 

forgetfulness, sudden tear, irregular heartbeat, loss of 

skin tone and muscle weakness. 

 

In present study, vaginal dryness, dyspareunia, dysuria, 

urinary incontinence, mood swing, cognitive aging & 

dementia, muscle & joint pain, anxiety & irritability, 

change in sexual desire were not found statistically 

significant (p>0.05) between two groups but 16(53.3%) 

patients were found to experience hot flushes in group A 

and 8(26.7%) in group B which was statistically 

significant (p<0.05). 

 

Kaur et al.
[5]

 which reported that 68% experiencing hot 

flushes in surgical menopause group & 46% in natural 

menopause group and 48% women had mood swings in 

surgical menopause group & 28% in natural menopause 

group and this difference is statistically significant 

(p<0.05). Greater percentage of women experiencing hot 

flushes and mood swings in surgical menopausal women 

as compared to women in natural menopausal group, 

have also observed in Naik Raviraj et al.
[7]

 

 

In our study, time of onset of hot flush, vaginal dryness, 

dyspareunia, dysuria, urinary incontinence, mood swing, 

cognitive aging & dementia, muscle & joint pain, anxiety 

& irritability and change in sexual desire were not 

statistically significant (p>0.05) between two groups. 

 

In every woman’s life menopause is an event 

characterized by the reduced production of hormones by 

the ovaries specially estrogen and this effect are more 

pronounced following surgical menopause. In the present 

study, the mean estradiol level was decreased in surgical 

menopausal than natural menopausal women. The mean 

serum estradiol level was found 10.6±3.0 pg/ml in group 

A and 20.3±8.0 pg/ml in group B. The difference was 

statistically significant (p=0.001) between two groups. 

Kabir et al.
[8]

 have found similar result with lower level 

of serum estradiol in surgical menopausal group (16.73 

pg/ml) when compared to natural menopausal group 

(26.57 pg/ml). NaikRaviraj et al.
[7]

 have shown similar 

result with the mean level of estradiol in surgical 

menopause group to be 10.72±2.30 pg/ml and 

18.18±2.59 pg/ml in natural menopause group and this 

difference is statistically significant (p<0.001). Kaur et 

al.
[5]

 have observed the mean level of serum estradiol in 

surgical and natural menopausal to be 20.49±3.16 pg/ml 

and 27.41±5.08 pg/ml and this difference is statistically 

significant (p<0.0001). 

This finding was in agreement with the study of many 

other researchers of different countries.
[9,10]

 On the 

contrary, some researchers found no significant changes 

in estradiol level in surgical menopausal women in 

comparison to natural menopausal women.
[11-13]

 

 

In group A, thirteen (68.4%) patients experienced hot 

flush when serum estradiol level was≤10.0pg/ml and 

3(27.3%) patients when serum estradiol level was 10.1-

20.0pg/ml. Which was statistically significant (p<0.05) 

between two groups. Hot flush had 5.78 (95% CI 1.89% 

to 42.77%) times more likely to developed, when serum 

estradiol level is ≤10.0 pg/ml. 

 

CONCLUSIONS 

This study revealed serum estradiol level was 

significantly decreased in surgical menopause than 

natural menopause. It is recommended, surgical 

menopausal women should be informed that they are at 

higher risks of hormonal imbalance which may develop 

earlier than natural menopause and encouraged for 

hormone replacement therapy and other supplements as 

required. 
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