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Correlation between Serum Estrogen Level and Endometrial 
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Abstract  

Background: Uterine leiomyoma represents over 75% of 

the amiable tumours in ladies of conceptive age amass.  

Endometrium is a hormonally responsive tissue. The 

reaction of endometrium to incitement by endogenous or 

exogenous steroid hormones is unsurprising endogenous 

reaction is an impression of the hypothalamic–pituitary-

ovarian pathway. Aim of this study: to assess serum level 

of E2 and study endometrial histological changes in 

instances of fibroid uterus. Patients and methods: This 

study included forty ladies have symptomatic fibroid uterus. 

history was taken, general examination, ultrasound 

examination, measuring serum estradiol and endometrial 

biopsy was taken by D&C or hysterectomy sent for 

histopathological examination. Results: endometrial 

thickness was ˃10mm in 69.2% of premenopausal and 

˃5mm in 83%of postmenopausal. endometrial hyperplasia is 

the commonest glandular endometrial change represent 

(37.5%), complex hyperplasia without atypia 5%, simple 

hyperplasia with atypia 5% and proliferative endometrium 

22.5%of all review bunch. in premenopausal patients  

hyperplasia with atypia related with the most elevated E2 

level ( 252,6 pg) , complex hyperplasia without atypia with 

E2 level (221.6 ±6.22 SD), hyperplasia without atypia with E2 level (184.84 ± 

12,11SD) and in postmenopausal patients  hyperplasia with atypia with  E2 level 

(245.3 pg), hyperplasia without atypia (145.68 ±33.53 SD) .Conclusion : there is 

correlation between serum oestrogen level , histopathological  changes of 

endometrium and symptomatic fibroid uterus at  perimenopausal age . 
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Introduction 

Uterine leiomyomas represent over 

75% of the considerate tumors in 

ladies of regenerative age gather.
 (1) 

 

Uterine fibroids or leiomyoma are 

benign tumour of the uterine muscle, 

called myometrium. They contain 

receptors for female conceptive 

hormones (estrogen and progesterone) 

and other compound receptors 

identified with estrogen generation 

(aromatase receptors). At the point 

when the receptors are available in the 

fibroid, the development of the fibroid 

will be fortified by these hormones. 

The reason for leiomyoma 

advancement is not completely 

comprehended.
 (2)

  

The study of disease transmission of 

the most widely recognized purpose 

behind hysterectomy, fibroids, is pretty 

much obscure. It has been assessed that 

30% of ladies would have fibroids 

after their 40th birthday. In the United 

States uterine fibroids are among the 

five most incessant indicative 

gynecologic gatherings as per late 

insights. Most elevated rates for 

fibroids in the US were among ladies 

40–44 years old.
 (3)

 

 Endometrium is a hormonally delicate 

and responsive tissue of the body. The 

reaction of endometrium to 

endogenous or exogenous steroid 

hormones is an unsurprising 

endogenous reaction is an impression 

of the hypothalamic–pituitary-ovarian 

hub. Comprehension of the perplexing 

cooperation of this connection between 

these structures is vital.
 (4)

  

 

 

Unopposed estrogens for treating 

menopausal manifestations were 

broadly utilized when epidemiological 

discoveries related them with an 

expanded endometrial growth hazard. 

Including progestogens switch this 

reaction effectively yet understanding, 

dosage, sort and particularly time amid 

which the progestogen is regulated are 

critical. 
(5)

 

A wide range of regimens are presently 

accessible utilizing oral, transdermal, 

subcutaneous, intravaginal or intra 

uterine use of the estrogen as well as 

progestogen. 
(6)

 

Menorrhagia is for the most part 

acknowledged by gynecologists as 

generally because of the nearness of 

fibroids, particularly submucous. 

Myomectomy eases menorrhagia in 

most ladies with fibroids and is 

particularly viable when a solitary sub 

mucous fibroid is expelled 

hysteroscopically. In any case, the 

menorrhagia related with fibroids is 

likewise alleviated by endometrial 

resection and there are narrative 

reports that the levonorgestrel 

discharging intrauterine framework is 

comparably compelling. 
(7)

  

Aim of the work: This study intended 

to assess serum level of E2 and study 

endometrial histological changes in 

instances of fibroid uterus.  

Patients and methods 

This was prospective study included 40 

patients with fibroid uterus The study 

was done at Benha university Hospitals 

during the period from June 2023 to 

January 2024. 
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Ethical approval was obtained from the 

local ethical committee of Benha 

Faculty of medicine with REC (RC 33-

5-2023). 

Informed written consent from each 

case was obtained after Explanation of 

the procedures, investigations, side 

effects of this study and they had the 

chance to participate or not. 

Inclusion criteria: All cases analysed 

by ultrasound to have symptomatic 

fibroid uterus conceded for 

endometrial biopsy or hysterectomy.  

Exclusion criteria:  

• Cases in which irregular 

bleeding is not of uterine source.  

• Cases with systemic reasons for 

uterine bleeding as, coagulation 

defect or infection.  

• Cases who deny endometrial 

biopsy or surgical management.  

• Cases with additional uterine 

pathology.  

Methods:  

• Complete history taking and 

examination. 

• Routine investigations as CBC 

and liver and kidney functions 

tests.  

• Measuring serum estrogen 

level.  

• Pelvic ultrasound examination.  

• Endometrial biopsy and 

histopathological examination.  

Statistical methods : Data were 

entered, checked and analyzed using 

SPSS v26 (IBM Inc., Armonk, NY, 

USA) for Windows version 8.  

Results  

The study included 40 cases every one 

of them have fibroid uterus. The age of 

the cases extend from 40-60 yrs. with 

mean age 47,75 with± 7,16 SD 90% of 

patients were in age (40-60) however 

under 40 years of age was in 10% of 

patients, no statistically significant 

difference between premenopausal and 

postmenopausal according to 

demographic data Table (1). There 

was no statistically significant 

difference between premenopausal and 

postmenopausal according to bleeding 

and by chance there were three cases 

complaining of stress incontinence and 

there was one case in premenopausal 

group and one case in postmenopausal 

group has more than one complains. 

There was statistically significant 

difference between premenopausal and 

postmenopausal according location of 

fibroid and there was one case in 

premenopausal group and one case in 

postmenopausal group has multiple 

fibroids in different locations. There 

was statistically significant difference 

between premenopausal and 

postmenopausal in estradiol E2 level 

and endometrial thickness that was 

higher in premenopausal group Table 

(2). no statistically significant 

difference between premenopausal and 

postmenopausal according to 

endometrial histopathological findings. 

Table (3). There was a statistically 

highly significance relation between 

serum estradiol level and endometrial 

changes in premenopausal group 

Table (4). There was a statistically 

highly significance relation between 

serum estradiol level and endometrial 

histopathological findings in 

postmenopausal group Table (4). 

There was Significant relation between 
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endometrial thickness ≥10 and 

histopathological findings with 

estradiol E2 in premenopausal Table 

(5).  There is a statistically significant 

relation between endometrium 

thickness and histopathological 

findings with estradiol E2 in 

postmenopausal. Table (5). 

 

Table (1): Comparison between premenopausal and postmenopausal group according demographic 

data. 

Demographic Data Premenopausal Postmenopausal Chi-square test 

No. % No. % x2 p-value 

Age 

 Range [Mean±SD] 

        30-60 [47.75±7.16] 

Parity        

Nullipara 2 12.5 2 8.3 5.016 0.414 

Multipara 13 81.3 17 70.8 

Grandmultipara 1 6.2 5 20.9 

BMI [kg/(m)
2
]             

Normal (18.5-24.9) 11 68.8 20 83.3 1.402 0.496 

Overweight (25-29.9) 2 12.5 1 4.2 

Obese (30-35) 3 18.8 3 12.5 

   

Table (2): Comparison between premenopausal and postmenopausal group according Estradiol E2 

level (pg/ml) and endometrial thickness (mm). . 

Estradiol E2 level (pg/ml) Premenopausal postmenopausal t-test p-value 

Mean±SD 131.74±76.83 89.91±70.24 3.160 0.035 (S) 

Range 35.70-252.60 4.00-245.30 

Thickness (mm) Premenopausal Postmenopausal t-test p-value 

Mean±SD 9.06±2.82 7.65±4.11 1.441 0.237 

Range 3-12 2.0-14.0 
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Table (3): Comparison between premenopausal and postmenopausal group according to endometrial 

histopathological findings.  

Changes Premenopausal Postmenopausal Chi-square test 

No. % No. % x2 p-value 

Dilated distorted glands 5 31.3 3 12.5 7.882 0.163 

Senile cystic atrophy 0 0.0 4 16.7 

Simple hyperplasia without atypia 5 31.3 10 41.7 

Complex hyperplasia without atypia 2 12.5 0 0.0 

Simple hyperplasia with atypia 1 6.3 1 4.2 

Proliferative endometrium 3 18.8 6 25.0 

Total 16 100.0 24 100.0 

 

Table (4): Relation between endometrial histopathological finding and estradiol E2 level (pg/ml) in 

premenopausal group and postmenopausal group . 

Changes in Premenopausal group  Estradiol E2 level (pg/ml) t-test 

Mean ±SD T p-value 

Dilated distorted glands 63.62 14.03 66.323 <0.001 (HS) 

Simple hyperplasia without atypia 184.84 12.11 

Complex hyperplasia without atypia 221.60 6.22 

Simple hyperplasia with atypia 252.60 0.00 

Proliferative endometrium 56.57 32.49 

Changes in Postmenopausal group Estradiol E2 level (pg/ml) t-test 

Mean ±SD T p-value 

Dilated distorted glands 71.63 17.80 39.379 <0.001 (HS) 

Senile cystic atrophy 8.30 3.29 

Simple hyperplasia without atypia 145.68 33.53 

Simple hyperplasia with atypia 245.30 0.00 

Proliferative endometrium 34.60 16.92 
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Table (5): Relation between endometrial thickness and endometrial histopathological findings with 

Estradiol E2 in premenopausal and postmenopausal group. 

Thickness 

(mm) 

Changes Estradiol E2 level (pg/ml) Chi-square test 

≤158 >158 

No. % No. % x2 p-value 

<5 Dilated distorted glands 1 12.5% 0 0.0% - - 

Proliferative endometrium  1 12.5% 0 0.0% 

5- <10 Dilated distorted glands 2 25.0% 0 0.0% - - 

Proliferative endometrium  2 25.0% 0 0.0% 

>=10 Dilated distorted glands 2 25.0% 0 0.0% 10.000 0.019 

Simple hyperplasia without atypia 0 0.0% 5 62.5% 

Complex hyperplasia without atypia 0 0.0% 2 25.0% 

Simple hyperplasia with atypia 0 0.0% 1 12.5% 

Relation between endometrial thickness and endometrial histopathological findings with Estradiol E2 in 

postmenopausal   group 

Thickness 

(mm) 

Changes Estradiol E2 level (pg/ml) Chi-square test 

≤54 >54 

No. % No. % x2 p-value 

<5 Dilated distorted glands 1 10% 2 14.2% 5.143 0.076 

Senile cystic atrophy 2 20% 0 0.0% 

Proliferative endometrium 4 40% 0 0.0% 

5- <10 Senile cystic atrophy 2 20% 0 0.0% 1.333 0.248 

Proliferative endometrium 1 10% 1 7.1% 

>=10 Simple hyperplasia without atypia 0 0.0% 10 71.5% - 0.017 

Simple hyperplasia with atypia 0 0.0% 1 7.1% 

 

Discussion 

Uterine leiomyoma, or fibroids, are the 

most widely recognized tumor of the 

female pelvis. The general frequency is 

in the vicinity of 4% and 11%, 

however it ascends to about 40% in 

ladies beyond 50 years old.
 (8)

  

In the present study most of the 

patients were multiparous (90%). This 

outcome agrees with that performed 

before that indicated that 82% of 

fibroid cases were multiparous while 

just 18% were nullipara.
 (9)

  

On the other hand, it found that parous 

women had lower risk of UL than 

nulliparous women (HR 0.40; 95% CI 

0.30–0.53). 
(10)

 

In the present study, unusual uterine 

bleeding was most normally connected 

with submucosal and intramural 

fibroids with a recurrence of 71.4% 

and 61.6% individually. This result 

agrees with others, who demonstrated 

that anomalous uterine draining for the 
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most part basic related with submucous 

sort 68.4% and intramural by 60%
 (11)

. 

Endometrial pathology demonstrated 

that simple hyperplasia without atypia 

37.5%, proliferative endometrium 

22.5%, dilated distorted glands 20%, 

senile cystic atrophy 10%, complex 

hyperplasia without atypia 5% and 

hyperplasia with atypia 5% and in the 

same line, in a study done in 2016, 

microscopic examination of 

endometrium revealed 50.7% cases of 

proliferative phase and 22.7% cases of 

endometrial hyperplasia. Endometrial 

stromal changes noted were 

hemorrhage, chronic endometritis, and 

tubercular endometritis Dual pathology 

of leiomyoma and adenomyosis was 

noted in 29.1%
 (12)

.
  
 

In the current study endometrial 

thickness in postmenopausal was 

(7.65± 4.11) mm which must be under 

5 mm however in premenopausal was 

(9.06 ± 2.8) mm. There was a relation 

between endometrial thickness with 

serum estradiol and endometrial 

change, in premenopausal and 

postmenopausal cases. This agreed 

with the results which proved that the 

mean of serum estradiol level of 

follicular stage is ˂158 pg/ml in 

premenopausal women, while mean of 

serum estradiol level in 

postmenopausal ladies is˂54 pg/ml. 
(13)

 

Other investigators demonstrated that 

the impact of estradiol on endometrium 

changes, by giving 0.625-1.25mg/dl 

ethinyl estradiol once per day for 12 

months and measurement of serum 

estradiol level outcome indicated high 

plasma level. Then the researchers 

took endometrial biopsy, the pathology 

result demonstrate that all cases create 

endometrial hyperplasia, because of 

impact of long presentation to 

estradiol.
 (14) 

 

In patients with postmenopausal 

bleeding and fibroid uterus, serum 

estradiol levels are fundamentally 

higher contrasted with that of sound 

postmenopausal ladies. This finding 

substantiates the reality that 

progressions of endogenous estrogen 

levels have huge effect on proliferative 

changes of the postmenopausal 

endometrium. Constant unopposed 

estrogen introduction to the 

endometrium brings about endometrial 

hyperplasia, besides, endometrial 

carcinoma may build up, This study in 

concurrence with investigation of 

others
 (15)

 that indicated hyperplasia 

with atypia found with estradiol level 

205,8 pg/ml followed  by hyperplasia 

without atypia found with estradiol 

level 133,6 pg/ml in post-menopausal 

cases.
 (15)

  

This study was not without limitations. 

Limited power of the study and other 

ethnicities need to be distributed well 

in further studies. The notable strength 

of the study was confirmation of the 

effect of unopposed estradiol exposure 

on endometrium and its relation to 

histopathological changes.  

Conclusion 

There is correlation between serum 

oestrogen level, histopathological 

changes of endometrium and 

symptomatic fibroid uterus at peri-

menopausal age. 
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