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ABSTRACT 

Background: Cesarean hysterectomy is lifesaving process to control bleeding 

due to increase the rate of cesarean section which leads to increase the incidence 

of placenta accrete and placenta previa. This study aimed to assess the effect 

cesarean hysterectomy on ovarian function. 

Methods: This case-control study was carried out at Obstetrics and Gynecology 

Department, Zagazig University Hospitals at the period from January 2019 to 

July 2019. On 48 patients were classified in to two groups (24 in each group). 

Group 1 include 24 patients underwent cesarean hysterectomy (case group). 

Group 2 include 24 patients underwent cesarean section (control group). 

Measuring level of FSH, LH, Estradiol in serum three months after operation, 

assessment of resistant index and pulsitilty index of ovarian artery and antral 

follicle count of both ovaries.  

Results: There was a significant difference between the cases in mean value of 

serum FSH (6.9±3.2) when compared to the controls in mean value of FSH 

(4.8±2.4) and a statistically significant difference in LH mean value of cases 

(9.3±8.3), when compared to controls mean value of LH (3.2±1.9) with 

significant P value = 0.01 and P value = 0.005. 

Conclusion: There was a significant difference in FSH and 

LH between cases and controls and no difference in Estradiol 

serum level with preservation of blood flow to both ovaries 

by no significant change in resistant index and pulsitilty index 

of ovarian artery. 

Keywords: Ovarian function, Cesarean Hysterectomy, cesarean section, 

Resistant index, Pulsitility index 

                      

INTRODUCTION 

ncreased rate of cesarean section leads to 

increase the complications such as placenta 

previa, placenta accrete and hemorrhage which 

may require cesarean hysterectomy [1]. Cesarean 

hysterectomy in such cases is a lifesaving process 

to control bleeding [2]. Hysterectomy is the second 

most common major surgical procedure. The 

highest prevalence of hysterectomy is between the 

ages of 40 and 49 years [3].One of the most 

important complications of hysterectomy is 

decreased ovarian function. The decline in ovarian 

function can lead to early menopausal symptoms 

that affect women's health [4,5].Some studies 

evaluated ovarian function by measuring serum 

level of follicle-stimulating hormone and serum 

progesterone in patient underwent hysterectomy. 

These studies found that a menopausal symptom is 

earlier in women undergoing hysterectomy 

compared with others without hysterectomy. In 

these cases there was decreased in the number of 

follicles and increase in the serum level of (FSH) 

[6].The aim of the work was to assess the effect of 

cesarean hysterectomy on ovarian function. 

METHODS 

This case-control study was carried out at 

Obstetrics and Gynecology Department, Zagazig 

University Hospitals at the period from January 

2019 to July 2019 on 48 patients were classified in 

to two groups (24in each group). Group 1 include 

24 patients underwent cesarean hysterectomy (case 

group). Group 2 include 24 patients underwent 
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cesarean section (control group). Informed 

consent, detailed history taking and full 

examination, measuring level of FSH, LH, 

Estradiol in serum three months after operation. 

Inclusion Criteria: were patients who underwent 

cesarean hysterectomy for pregnancy related 

causes as Placenta previa, Placenta accreta and 

severe uncontrolled postpartum hemorrhage. 

Exclusion Criteria: Hysterectomy for benign 

gynecological diseases, hysterectomy for 

malignant pathology, any previous surgery on 

ovary and chemotherapy or radiotherapy in the 

past. All cases were subjected to the following: 

Careful history taking: Personal history. Present 

history for menopausal symptoms such as 

vasomotor instability, vaginal dryness and 

dyspareunia in patients that underwent cesarean 

hysterectomy. Obstetric history Physical 

examination included: Complete general 

examination and calculation of Body Mass Index 

(BMI). Abdominal examination Hormonal assay: 

All hormonal measurements for FSH, LH, E2 were 

performed in the same reference laboratory. Blood 

samples were obtained by venipuncture three 

months post-operative and the sera were extracted 

by centrifuge. Serum samples were stored at –

20°C.FSH, LH and estradiol levels in serum were 

measured by electrochemiluminescence 

immunoassay (ECLIA) using Elecsys Kits (Roche 

Diagnostics, Mannheim, Germany).Ethical 

Clearance: Written Informed consent was taken 

from the patient to participate in the study. 

Approval for performing the study was obtained 

from Obstetrics and Gynecology Department, 

Zagazig University Hospitals after taking 

Institutional Review Board (IRB) approval. The 

work has been carried out in accordance with the 

code of ethics of the world medical association 

(Decleration of Helsinki) for studies involving 

humans 

STATISTICAL ANALYSIS 

Data were checked, entered and analyzed using 

SPSS version 23 for data processing. Data were 

expressed as number and percentage for qualitative 

variables and mean + standard deviation (SD) for 

quantitative one. Student's paired t-test for paired 

samples were used. Significance level is set at 0.05. 

RESULTS 

 Table (1) showed there was no statistically 

significant difference between the case and control 

groups in age, BMI and parity. Table (2) showed 

there was statistically significant difference 

between the case and control groups in FSH and 

LH. But regarding E2, there was no statistically 

significant difference. There was a significant 

difference between the case and control groups in 

AFC of the ovaries Figure (1). Table (3) showed 

there was no statistically significant difference 

between the case and control groups in RI and PI 

of the ovaries. Regarding BMI, there was a 

significant positive correlation between BMI and 

AFC of the ovaries of the case group. But regarding 

RI and PI, there was no statistically significant 

correlation. Regarding FSH, there was a significant 

positive correlation between FSH and AFC of the 

ovaries of the case group. But regarding RI and PI, 

there was no statistically significant correlation 

Figure (2).

Tables and figures 
  

Table 1. Comparing age, BMI and obstetric history between case and control groups: - 

Variable Case (24) 

Mean ± SD   

(Range) 

Median 

Control (24) 

Mean ± SD   

(Range) 

Median 

t-test p-value 

Age (years) 30.8±7.1  

(22-40) 

31 

30.4±6.8  

(22-41) 

31 

0.18 0.8 

BMI 30.7±3.1  

(23.5-36.3) 

32.5 

30.9±3.8  

(23.4-36.05) 

32.8 

0.19 0.8 

Parity 3.2±1.2  

(2-6) 

3 

3.4±1.3  

(2-6) 

3 

M.W 

0.3 

0.7 

M.W= Mann-Witenney U test 
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Table 2. Comparing hormonal profile between case and control groups: - 

Variable Case (24) 

mean ± SD  

(Range) 

Median 

Control (24) 

mean ± SD   

(Range) 

Median 

M.W 

test 

p-value 

FSH 6.9±3.2  

(2.5-13.9) 

5.8 

4.8±2.4   

(1.82-11.49) 

4.6 

2.5 0.01* 

LH 9.3±8.3  

(1.6-38.4) 

5.7 

3.2±1.9  

(23.4-36.05) 

2.9 

2.9 0.005* 

E2 66.3±50.1  

(7-229.5) 

35.6 

76.4±68.6  

(8.91-303.8) 

46.5 

0.4 0.6 

  * Statistically significant difference (P ≤ 0.05)   M.W= Mann-Witenney U test 

 

Table 3. Comparing RI & PI of the ovaries between case and control groups: - 

Variable Case (24) 

mean ± SD  

(Range) 

median 

Control (24) 

mean ± SD  

(Range) 

median 

M.W 

test 

p-value 

RI 0.67±0.16 

 (0.37-0.89) 

0.7 

0.64±0.17  

(0.33-0.9) 

0.66 

0.5 0.6 

PI 1.6±0.94 

 (0.49-3.51) 

1.4 

1.26±0.58 

 (0.4-2.44) 

1.22 

1.7 0.09 

M.W= Mann-Witenney U test. 

 

 

  Figure1. Bar chart for comparing AFC of the ovaries between case and control groups 

 

Figure 2. Scatter plot with line chart for correlation between FSH and AFC of the ovariesin the case group 
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DISCUSSION 

Some research indicates an increase in the 

incidence and severity of menopausal symptoms 

and ovarian failure following removal of the 

uterus, despite the ovaries remaining in place. 

Whereas, others report no decrease in ovarian 

function [7].Woodward et al. [8] Reported that the 

presence of uterus would inhibit follicle depletion 

or atresia and its surgical removal at reproductive 

age would accelerate follicular loss, atresia and 

subsequent accelerated menopause, Abdominal 

hysterectomy accelerates ovarian dysfunction and 

women treated with total abdominal hysterectomy 

are at risk of early menopause. Ayoubi et al. [9] 

Postulated that increased prevalence of ovarian 

failure after hysterectomy, is due to stretch and 

thrombosis of ovarian blood vessels with a 

subsequent reduction in ovarian blood supply.This 

study was conducted to know whether cesarean 

hysterectomy affect ovarian function or not 

because there is some conflict as to whether 

removal of the uterus leads to altered or premature 

ovarian dysfunction.In this study we compared 

AFC of the two studied groups by trans-vaginal 

ultrasound and found that there was significant 

difference between AFC in both ovaries between 

cases and controls which decreased among women 

underwent cesarean hysterectomy and this come in 

agreement with Nyström et al. [10] who postulated 

that AFC is one of the best markers for assessment 

of the function of ovaries. In the current study we 

measured FSH, LH, E2 three months after cesarean 

hysterectomy  and compared them to women 

underwent cesarean section, we found that  there 

was significant difference between the cases and 

controls as regard FSH and LH with significant P 

value = 0.01 and P value = 0.005 for FSH and LH 

respectively with increased FSH, LH level among 

cases underwent cesarean hysterectomy which 

means that there was affection of ovarian function 

which may lead to increased risk of early 

menopause between women underwent cesarean 

hysterectomy.  

This result come in agreement with other recent 

studies that have examined the risk of ovarian 

failure after hysterectomy as in the study of 

Hehenkamp et al. [11] who were reporting that 

there was affection of ovarian function after 

hysterectomy. This study was in contrast to the 

studies of Read et al.[12] and Rashid et al., [13] as 

they found that there was no affection of ovarian 

function after hysterectomy as the study of Read et 

al.[12] had no control group while in the study of 

Hehenkamp et al.[11] and Rashid et al.[13] they 

compared women with hysterectomy to women 

with uterine artery embolization so the results were 

not strictly comparable to our study. Also we found 

that there was no significant difference between 

estradiol level in the two studied groups and this 

come in agreement with the study of Davis et al. 

[13] who reported that serum estrogen level didn't 

affected due to conversion of androgen and 

testosterone from adrenal gland to estrogen in fat 

cell and muscle cells, in general it was expected 

that women with increased body mass index will 

experience delayed menopause.In this study we 

assessed ovarian blood flow of both ovaries by 

trans- vaginal Doppler ultrasound and there was no 

significant difference in ovarian blood flow indices 

(resistant index and pulsitility index of ovarian 

artery) between  the two studied groups.This come 

in agreement with Sezik et al. [14] who assessed 

ovarian blood flow by Doppler ultrasound and 

reported that there was no significant change in 

resistant index six months after hysterectomy.And 

come in contrast with PetriNahás et al. [15] who 

reported that there was reduction on pulsitility 

index after 6 months and 12 months after 

hysterectomy. Also, Ng et al. [16] reported that 

reduction in ovarian blood flow may be a late 

phenomenon, as Doppler indices of vascularity are 

similar in women aged 30-40 years, but 

significantly lower in those aged more than 40 

years. The study had some limitations including 

small sample size and patients are needed with 

longer follow up periods more than 3 months to 

determine the effect of cesarean hysterectomy on 

ovarian function 

CONCLUSION 

There was affection of ovarian function three 

months post-operative among women underwent 

cesarean hysterectomy with conserved ovaries by 

increased level of FSH, LH and decrease AFC but 

there was no difference in Estradiol serum level 

with preservation of blood flow to both ovaries by 

no significant change in resistant index and 

pulsitilty index of ovarian artery.  

Conflict of Interest: None. 

Financial Disclosures: None. 
REFERENCES 

1- Zwergel C, von Kaisenberg CS. Maternal and Fetal 

Risks in Higher Multiple Cesarean Deliveries. In 

Cesarean Delivery. IntechOpen. 2019.  

2- Lewis, Preeti, Aditi A, Rangan B. "Analysis of 

obstetric hysterectomy done over a period of 7 years 

in a tertiary care centre." Int J Scientific 2019; 

Res. 8.4.  

3- Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 

2014. CA: J Cancer for clinicians, 2014; 64(1), 9-29. 

4- Hammer A, Rositch AF, Kahlert J, Gravitt PE, 

Blaakaer J, Søgaard M. Global epidemiology of 

hysterectomy: possible impact on gynecological 

cancer rates. Am J Obstet Gynecol, 2015; 213(1), 23-

9.  

5- Escobar DA, Botero AM, Cash MG, Reyes-Ortiz 

CA. Factors associated with hysterectomy among 

older women from Latin America and the 

https://dx.doi.org/10.21608/zumj.2019.18745.1605


https://dx.doi.org/10.21608/zumj.2020.21993.1675     Volume 28, Issue 6, November 2022(241-245) Supplement Issue 

Ibrahim, R., et al                                                                                                                         245 | Page 

Caribbean. Women & health, 2016; 56(5), 522-39. 

6- Yuan Z, Cao D, Bi X, Yu M, Yang J, Shen K. The 

effects of hysterectomy with bilateral salpingectomy 

on ovarian reserve. Int J Gynaecol Obstet, 2019; 

145(2), 233-8. 

7- Rutherford C, Mercieca-Bebber R, Tait M, 

Mileshkin L, King MT. Quality of Life in Women 

with Cervical Cancer. In Uterine Cervical Cancer.  

2019; 267-89.  

8- Woodward, Bryan, Jayant Mehta. Female Infertility: 

Core Principles and Clinical Management. JP 

Medical. 2019. 

9- Ayoubi JM, Carbonnel M, Pirtea P, Kvarnström N, 

Brännström M, Dahm-Kähler P. Laparotomy or 

minimal invasive surgery in uterus transplantation: a 

comparison. Fertility and sterility, 2019; 112(1), 11-

18. 

10- Nyström A, Mörse H, Nordlöf H, Wiebe K, Artman 

M, Øra I, et al. Anti-müllerian hormone compared 

with other ovarian markers after childhood cancer 

treatment. Acta Oncologica, 2019; 58(2), 218-24. 

11- Hehenkamp WJ, Volkers NA, Broekmans FJ, de 

Jong FH, Themmen AP, Birnie E, et al. Loss of 

ovarian reserve after uterine artery embolization: a 

randomized comparison with hysterectomy. Human 

reproduction, 2007; 22(7), 1996-2005. 

12- Read MD, Edey KA, Hapeshi J, Foy C. The age of 

ovarian failure following premenopausal 

hysterectomy with ovarian conservation. Menopause 

international, 2010; 16(2), 56-9. 

13- Rashid S, Khaund A, Murray LS, Moss JG, Cooper 

K, Lyons D, et al. The effects of uterine artery 

embolisation and surgical treatment on ovarian 

function in women with uterine fibroids. BJOG: Int 

J Gynaecol Obstet, 2010; 117(8), 985-9. 

14- Sezik M, Ozkaya O, Demir F, Sezik HT, Kaya H. 

"Total salpingectomy during abdominal 

hysterectomy: effects on ovarian reserve and ovarian 

stromal blood flow." J Obstet Gynaecol Res. 2007; 

33(6), 863-9. 

15- PetriNahás EA, Pontes A, Nahas-Neto J, Borges VT, 

Dias R, Traiman P. Effect of total abdominal 

hysterecto- my on ovarian blood supply in women 

of reproductive age. Ultrasound Med. 2005; 24:169-

74. 

16- Ng EH, Tang OS, Chan C W, Ho P C. Ovarian 

stromal blood flow in the prediction of ovarian 

response during in vitro fertilization treatment. 

Human Reproduction, 2005; 20(11), 3147-51. 

 

To Cite: 
Nouh, A., AlNemr, A., Sayed, W., El-Nagar, A., Ibrahim, R., Assessment of Ovarian Function after Cesarean Hysterectomy at 

Zagazig University Hospitals. Zagazig University Medical Journal, 2022; (241-245): -. doi: 10.21608/zumj.2020.21993.1675 

 

https://dx.doi.org/10.21608/zumj.2019.18745.1605

