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INTRODUCTION 

Hysterectomy rate of 4-6% has been reported from 

survey in India, prevalence being more in women aged 

above 35 years maximum prevalence being in 45-54 year 

age group.1,2  

Traditionally, bilateral salpingo-oophorectomy used to be 

performed prophylactically to prevent ovarian cancer and 

to prevent potential for further surgery. It is evident that 

early menopause leads to all-cause morbidity.3,4 

Both the American College of Obstetrician and 

Gynecologists and the Society of Gynecologic 

Oncologists recommend ovarian conservation after 

careful risk assessment of ovarian cancer in patients 

undergoing hysterectomy for benign conditions who are 

at average risk of ovarian cancer (approximate lifetime 

risk of ovarian cancer: 1.4%).5,6 

An unresolved concern with hysterectomy is whether it 

leads to accelerated loss of ovarian function. Ovarian 

function needs to be assessed in such patients so that 
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hormone therapy and other preventive and curative 

measures can be considered in those who demonstrate 

loss of ovarian function.  

Aim of the present study was, assessment of ovarian 

function by clinical, hormonal and sonological 

parameters in post hysterectomy premenopausal women. 

Objectives of present study were to assess the period of 

onset of menopausal symptoms after hysterectomy, to 
assess the changes in hormonal levels in blood after 

hysterectomy over a period of one year and to assess the 

changes in blood supply of ovaries and size of ovaries 

after hysterectomy.   

METHODS 

The present work is a prospective observational study of 

110 premenopausal patients undergoing hysterectomy for 

benign uterine conditions, conducted in the Department 

of Obstetrics and Gynecology, a tertiary health care 

establishment. Study was carried out from September 

2014 to August 2016. Voluntary informed consent was 

obtained from the subjects. The study protocol was 

approved by the local ethics committee.  

Detailed menstrual and obstetric history, past history, 

family and personal history was documented from the 

patients. Thorough clinical examination and relevant 

blood and imaging investigations were done. Pap smear 

examination and endometrial biopsy was carried out in 

each case to confirm the benign nature of condition, final 

inclusion being subjected to the benign histopathological 

findings of the surgical specimen.  

Baseline serum LH, FSH, Estrogen, bilateral ovarian 

volume and bilateral ovarian Doppler study (Pulsatility 

index) were done before surgery and at each follow up at 

3 months, 6 months and 1 year.  

Blood hormone levels by immunoradiometric assays 

were done after an overnight fast. All above 

investigations were carried out on day 2 or 3 of the cycle 

i.e. early follicular phase. After hysterectomy follicular 

phase was confirmed by absence of dominant follicle and 

absence of corpus luteum in bilateral ovaries by 

ultrasonography.7  

Patients with FSH >20 IU/L at baseline were considered 

going into menopausal transition. Patients with FSH >40 

IU/L were considered menopausal. 

Patients were interviewed at each visit for menopausal 

symptoms by using Menopausal Rating scale (MRS) 

questionnaire.8 

Inclusion criteria  

Patients aged 30-50 years of age undergoing 

hysterectomy for benign conditions of uterus. 

Exclusion criteria 

• Patients with menopause (No menses for >1 year) 

• Hysterectomy for malignant pathology 

• Any previous surgery on ovary  

• FSH >20 IU/L 

• Patients with history of uterine artery embolization 

• Chemotherapy or radiotherapy in the past 

• History of smoking 

• BMI >30 Kg /M2 

RESULTS 

Total 100 (90.9%) cases had completed the follow up. 10 

(9.1%) cases lost the follow up. Most Common age group 

was 45-49 years (50.0%). 

Table 1: Comparison of serum FSH levels at different 

time intervals (Tukey Test). 

Comparison pairs Q-value p-value 

Preoperative vs. 3 months 4.648 ≤0.05 

Preoperative vs. 6 months 8.443 ≤ 0.05 

Preoperative vs. 1 year 11.077 ≤0.05 

3 months vs. 6 months 3.796 ≤0.05 

3 months vs. 1 year 6.429 ≤0.05 

6 months vs. 1 year 2.634 >0.05 

At 3 months, 6 months and at 1 year, 2 (1.9%), 9 (8.9%) 

and 20(20%) patients respectively had serum FSH greater 

than 20 IU/L. At 3 months, 6 months and at 1 year, 0 

(0.0%), 2 (1.9%) and 5 (5%) patients respectively had 

serum FSH greater than 40 IU/L.  

Table 2: Comparison of ovarian volume at various 

time intervals (Tukey Test). 

 Q-value p-value 

Right ovary volume   

Preoperative vs. 3 months 9.489 ≤0.05 

Preoperative vs. 6 months 2.584 >0.05 

Preoperative vs. 1 year 4.401 ≤0.05 

3 months vs. 6 months 1.817 > 0.05 

3 months vs. 1 year 6.905 ≤0.05 

6 months vs. 1 year 5.088 ≤0.05 

Leftt ovary volume 

Preoperative vs. 3 months 9.020 ≤0.05 

Preoperative vs. 6 months 3.179 >0.05 

Preoperative vs. 1 year 6.397 ≤0.05 

3 months vs. 6 months 5.841 ≤0.05 

3 months vs. 1 year 3.219 >0.05 

6 months vs. 1 year 33.000 2.623 

Significant difference noted in parameters like serum 

FSH, right and left ovarian volume and right and left 

ovarian pulsatility index at period of one year compared 

to preoperative values. No significant difference seen for 

serum LH and serum estrogen at period of one year.  
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Total 11 (10%) patients had menopausal symptoms 

before the surgery. At 3 months, 6 months and at 1 year, 

24 (23.3%), 32 (31.7%) and 34 (34.0%) patients 

respectively developed menopausal symptoms. Overall 

somatic symptoms were present in 30 (30.0%), 

psychological symptoms in 19 (19.0%) and urogenital 

symptoms in 12 (12.0%) patients at 1 year. When patients 

with or without menopausal symptoms were compared 

with the change in parameters at one year, significant 

difference was noted for FSH levels and ovarian volume. 

This difference was not found significant for all 

parameters. 

DISCUSSION 

The present findings are consistent with the long-standing 

hypothesis that women with hysterectomy experience the 

menopausal transition earlier as evidenced from the new 

onset of menopausal symptoms, increasing levels of 

serum FSH, increasing pulsatility index and decreasing 

ovarian volume. 

Studies by Moorman PG et al, Ahn Eh et al, Chalmers C, 

Cooper GS et al  and Siddle N indicate that the 

prevalence of ovarian failure is higher in women who 

undergo  hysterectomy  whereas studies by Bhattacharya 

et al; Dogan et al;   Stone SC and Souza AZ et al report 

no decrease in ovarian function.9-17  

Avanie P et al noted the most prevalent symptoms 

reported include from somatic/vasomotor subscale 

followed by psychological subscale and urogenital 

subscale.18 These results correspond to the result of this 

study for the similar age group (i.e. 40-50 years age 

group) which shows somatic, psychological and 

urogenital symptoms in 80%, 40% and 40% Vs. present 

study which shows 88.2%, 55.9% and 35.3% at 1 year 

follow up.  

Pavlik et al and Kelsey TW et al observed a significant 

reduction in ovarian volume with each decade from age 

25.19,20 Present study shows a natural trend of decreasing 

ovarian volume with age. It decreased significantly over 

the period of 1 year in our study suggesting that the 

natural process of decrease in the ovarian volume is 

hastened by the hysterectomy. 

The strengths of our study include its prospective design. 

All the investigations were carried out in the follicular 

phase so that all the natural variability in above 

parameters can be avoided. As the study considers 

clinical, hormonal and sonological parameters together 

with their serial measurements, it gives the 

comprehensive knowledge and correlation of those 

parameters at a single glance.       

There are some limitations of our study. FSH as a marker 

of ovarian function as it is pulsatile in nature, has no cut-

off point that absolutely distinguishes pre-menopausal 

from postmenopausal women.21 Commonly used value of 

FSH i.e. 40 IU/L is a very specific but less sensitive 

indicator of ovarian failure. There can be bias in the 

menopausal symptoms detection as it depends on the 

levels of understanding, awareness and education of the 

patients. 

CONCLUSION 

Thus for all premenopausal patients who undergo 

hysterectomy for benign conditions of uterus with their 

ovaries preserved, proper follow up should be done after 

the surgery for assessing ovarian function at intervals. 

This will help in adopting preventive and curative 

measures to tackle morbidities occurring because of loss 

of ovarian function. Patient should also be counseled 

about the possibility of loss of ovarian function even after 

preserving the bilateral ovaries and patient should be 

encouraged for further follow up after surgery for ovarian 

function assessment. 
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