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Abstract
Objective
To determine the incidence, indications, the risk factors, complications, maternal morbidity and mortality of  emergency peripartum 
hysterectomy (EPH), and perinatal outcomes at a tertiary hospital, Turkey.
Methods 
We analyzed 71 cases of  EPH from 2012 to 2019 at a tertiary hospital in a retrospective study. There were 142 control patients.
Results 
There were 71 EPH out of  69,504 deliveries, for an overall incidence of  1.02 per 1000 births. The main indication for peripartum 
hysterectomy was abnormal placentation (67.6%), followed by uterine atony (28.1%), and uterine rupture (4.2%). Cesarean section (CS) 
and previous CS are major risk indicators for EPH. Other risk indicators are advanced maternal age (≥ 35 years) and multiparity. All 
patients with abnormal placentation had a previous CS. 93% of  EPH were performed during and/or after CS, and 7% after vaginal 
delivery. 69% of  EPH were made in total and 31% were subtotal. The three most common maternal morbidity included: wound 
infection and febrile morbidity (26.7%), bladder injury (16.9%), and disseminated intravascular coagulopathy (11.2%). There were no 
maternal deaths but perinatal mortality was 4%.
Conclusion
The most common indication for EPH was abnormal placentation. Also, CS and previous CS are major risk factors of  EPH. Other 
risk factors for EPH are advanced maternal age (≥ 35 years) and multiparity. Moreover, all unnecessary CS should be avoided.
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Introduction
The incidence of  emergency peripartum hysterectomy 
(EPH) is increasing globally due to the increase in cesarean 
section (CS) rates1. In turn, these conditions increase the risk 
of  EPH, which can lead to numerous maternal morbidity 
and mortality causes, including bladder/ureter injuries, blood 
transfusions, permanent loss of  fertility, fever, infection, 
thrombotic complications, and death2.
EPH is a life-saving hysterectomy performed at the time of  
delivery or in the immediate 24-hours after delivery1. Today, 
the only indication for EPH is postpartum hemorrhages 
that are not successfully treated with conservative methods, 
including uterine massage, uterotonics, uterine tamponade, 
hemostatic uterine suturing, hypogastric or uterine artery 
ligation/embolization. About a quarter of  global maternal 
deaths are due to postpartum hemorrhage3. 
The aim of  this retrospective study was to determine the 
incidence, indications, risk factors, and complications of  
EPH, and maternal-perinatal outcomes at a tertiary hospital.

Materials And Methods
We analyzed retrospectively all cases of  peripartum 
hysterectomy performed from July 2012 to December 2019 
at the University of  Health Sciences, Tepecik Training and 
Research Hospital. All of  the pregnant women in the study 
population were those who underwent EPH during delivery 
or in the first 24-hours after delivery. Elective cesarean 
hysterectomies for obstetric reasons were excluded. Women 
delivering with a gestational age of  fewer than 22 weeks were 
also excluded. Data were abstracted from individual medical 
and laboratory records. Maternal demographic data, maternal 
morbidity and mortality, operational characteristics, and 
perinatal outcomes were investigated. The operative notes 
and pathology reports of  the uterus and placenta were used 
to determine the indication for hysterectomy. Two control 
patients were selected for each patient who underwent a 
peripartum hysterectomy. The control group consisted of  
patients who presented to the hospital just before the index 
patients with hysterectomy. 
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Table 1. Maternal characteristics in patients with Emergency Peripartum Hysterectomy (EPH)
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Table 1 Cont....

Table 2. Operation characteristics and perinatal outcomes in patients with Emergency Peripartum Hysterectomy (EPH)
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Table 2 Cont...
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Table 2 Cont...

Table 3. Comparison of Total Hysterectomy Group and Subtotal Hysterectomy Group
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Table 3 Cont....
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Table 4. Comparison of Abnormal Placentation Group and Uterine Atony/Rupture Group
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Table 4 Cont...

Table 5. Demographic-medical features and obstetric outcomes of Emergency Peripartum Hysterectomy (EPH) Group vs Control 
Group
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Table 5 Cont...

Abbreviations: Hb: hemoglobin ; ICU: intensive care unit ; CS: caesarean section ; Preop: preoperative
; Postop: postoperative ; LBW: low birth weight * 75 newborns, # 145 newborns
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The study received ethical approval from the Hospital Ethics 
Committee (approval number: 2019/ 15-12). All procedures 
were performed according to the Declaration of  Helsinki.

Statistical analysis
Statistical analysis of  the data was analyzed in the Statistical 
Package for the Social Sciences 22.0 version (IBM 
Corporation, Armonk, New York, US).  The normality 
distribution of  the variables was made according to the 
Kolmogorov-Smirnov (n> 30), Shapiro-Wilk (n <30) tests, 
and Student T test for normally distributed variables; Mann-
Whitney U test was used for variables that did not have a 
normal distribution. Data are shown as mean ± (SD), min-
max. Nominal variables were shown as the number of  cases 
and presented as a percentage. Chi square and Fisher’s exact 
test were used for categorical variables. The odds ratio 
was used with a 95% confidence interval to determine the 
strength of  association. Results with p <0.05 were considered 
significant.

Results
Over a period of  7 years, a total of  69,504 women delivered, 
31,645 (45.6%) vaginally and 37,859 (54.4%) by CS. There 
were 71 peripartum hysterectomies (1.02/1,000 deliveries), of  
which 5 were performed after vaginal deliveries (0.15/1,000 
vaginal deliveries), and 66 performed after CS (1.74/1,000 
CSs). The EPH rate increased from 0.15/1,000 in the case 
of  vaginal delivery to 0.24/1,000 in the case of  primary CS 
and to 1.5/1,000 in the case of  previous CS. Compared with 
vaginal delivery in unscarred uteri, a CS and a previous CS 
increased the risk of  EPH by approximately 11 (OR 11.05, 
95% CI 4.45–27.43; p<0.001) and 54 times (OR 53.74, 95% 
CI 18.23–158.39; p<0.001), respectively. Although primary 
CS increased the risk of  EPH, compared to vaginal delivery, 
this increase was not statistically significant (OR 1.92, 95% 
CI 0.61–6.03; p=0.260).
The mean maternal age was 31.8±5.6 years. 57/71 (79.4%) 
of  our patients undergoing EPH had at least one or more 
previous CS. Blood products were transfused in almost all 
cases Table 1.
As regards the primary indications for EPH, the most 
common was abnormal placentation in 48 cases (67.6%), 
followed by uterine atony in 20 cases (28.1%) and uterine 
rupture in 3 cases (4.2%). In CS, the risk of  EPH due to 
atony was higher by approximately 10 times than in vaginal 
delivery (OR 9.95, 95% CI 2.15–37.66; p=0.001). There were 
one intrauterine fetal death and two neonatal deaths, giving a 

perinatal mortality rate of  4% and a neonatal 
mortality rate of  2.7%. The morbidity rate 
(71.8%) was high in the EPH group. The 
most common intraoperative complication 
was urinary tract injury (19.7%), and the 
most common postoperative complication 
was wound infection and febrile morbidity 
(26.7%). There were no maternal deaths in 
this study population (Table 2).
Total and subtotal hysterectomy are compared 
in Table 3. There were no statistically significant 
differences between the two groups in terms 
of  characteristics: the groups were similar in 
terms of  demographic data, gestational age, 
preterm delivery (<37 weeks), hysterectomy 
indications, complications, hospitalization 

days, and operation times.
In Table 4, the abnormal placentation group and the uterine 
atony/rupture group are compared. We found that 100% 
of  the patients in the abnormal placentation group had 
at least one previous CS. Also, almost all of  the abnormal 
placentation group was multiparous, and preterm birth (<37 
weeks) was significantly more frequent in this group than in 
the uterine atony/rupture group (OR 2.84, 95% CI 1.02–
7.91; p=0.043). 
Table 5 presents the findings obtained from the comparison 
of  the EPH group and the control group. Compared to 
the control group, CS and previous CS increase the risk 
of  EPH approximately 14 times (OR 13.58, 95% CI 5.16–
35.7; p=0.001, and OR 14, 95% CI 6.92-28.32; p<0.001, 
respectively), and advanced maternal age (≥ 35 years) 
increases this risk approxi-mately 8 times (OR 8.03, 95% CI 
3.49–18.46; p<0.001). In addition, the risk of  EPH in mul-
tiparous patients has increased more than 3 times (OR 3.54, 
95% CI 1.56–8; p=0.001). The distribution of  EPH numbers 
by years is shown in Figure 1. Abnormal placentation, uterine 
atony, and uterine rupture were not observed in the control 
group.
Before the hysterectomy, 17 women (24%) had a uterine 
massage, 16 women (22.5%) 20-80 units of  dilute oxytocin 
infusion, 17 women (24%) misoprostol (200–800 ug rectal-
ly/sublingual), 11 women (15.5%) methylergonovine (0.2-
0.6 mg intramuscularly), 1 woman (1.4%) tranexamic acid 
(500 mg infusion), 3 women (4%) bumm curettage, 3 women 
(4%) Bakri balloon, 3 women (4%) B-Lynch suture, 8 women 
(11%) a uterine artery ligation, and 23 women (32.4%) a 
hypogastric artery ligation. Other procedures performed 
during hysterectomy were as follows: 1 woman (1.4%) 
underwent oophorectomy and 30 women (42.2%) bilateral 
salpingectomy.

Discussion
In our study, the incidence of  EPH was found to be 1.02 per 
1,000 births. The average incidence of  EPH is 0.9 per 1,000 
deliveries globally 4. The incidence of  EPH varies considerably 
among countries and regions. While the incidence of  EPH 
is less than 1 per 1000 births in developed countries5,6, it is 4 
and 11 per 1000 births in Nigeria7 and Pakistan8, respectively. 
Our incidence of  EPH may have been affected by the fact 
that our hospital is a tertiary center and our rates of  vaginal 
births after cesarean (VBAC) is low. Also, EPH incidence 
in Turkey is quite different geographically. The incidence in 
tertiary centers in western9, central10, and eastern11 regions 

Figure 1. Emergency Peripartum Hysterectomy (EPH) by years
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of  Turkey were reported as 0.48, 0.51, and 5.38 per 1,000 
deliveries, respectively. These differences may be due to 
cesarean rates, socioeconomic status, health care standards, 
and parity in the study populations.  
There is a strong and consistent association between CS and 
EPH risk, regardless of  the patient population, sample size, 
study type, and geography12. In our study, we found that com-
pared to vaginal delivery, CS and previous CS increased the 
risk of  EPH by approximately 11 and 54 times, respectively. 
Allam et al. reported that previous CS, as an independent 
predictor, increased the risk of  EPH by 15 times13. Stivanello 
et al. reported that the risk of  hysterectomy increased by 
approximately 4.5 times in CS compared to vaginal delivery14.  
In accordance with the literature, our findings demonstrated 
that CS and previous CS were a major risk factor for EPH.
The most common indication of  EPH has been abnormal 
placentation instead of  uterine atony in recent years due 
to the increase in cesarean delivery rates. A lower segment 
CS is now the most common major surgery performed in 
western countries1. In our study, as determined in many 
studies in the literature, the most common indication for 
EPH was abnormal placentation. 48/71 (67.6%) cases had a 
hysterectomy with the indication of  abnormal placentation. 
In our study, placenta percreta was the most common 
pathology (31%) in the abnormal placentation group. 
This may be due to the referral of  patients diagnosed with 
placenta percreta from surrounding hospitals. All abnormal 
placentation cases (100%) in our study had at least one 
previous CS history. Although the most common indication 
is abnormal placentation in developed countries, uterine 
atony and uterine rupture are the leading indications in 
developing countries4.
In our patient population, the second most common 
indication for EPH was uterine atony (28.1%). In our study, 
most of  the uterine atony cases (75%) occurred after CS. We 
found that CS increased the risk of  EPH due to uterine atony 
by approximately 10 times compared to vaginal delivery. In 
the literature, the risk of  EPH due to atony is reported to 
increase by 4-fold with previous CS and by 2.5-fold with 
primary cesarean delivery15. Previous studies have also 
reported that uterine atony is the most common indication 
in rural regions of  eastern Turkey11. 
Uterine rupture was the third common indication for EPH 
(4.2%) in our study. In the literature, there was a decreasing 
trend in the incidence of  uterine rupture as an indication 
for EPH in developed countries1,15. However, in Nigeria, a 
ruptured uterus (73.3%) was reported as the most common 
indication for EPH16.
We did not find any differences between total and subtotal 
hysterectomy groups in terms of  indications and maternal 
outcomes. Consistent with our findings, some studies in 
the literature have shown that neither total nor subtotal 
hysterectomy has any advantages over each other2.
In our study, contrary to the literature, there was no difference 
between the abnormal placentation group and the uterine 
atonia/rupture group in terms of  hysterectomy type (total/
subtotal). In the studies in the literature, it was reported that 
total hysterectomy was inevitable for abnormal placentation 
and subtotal hysterectomy was preferred in the uterine ato-
ny/rupture group9,17. We preferred total hysterectomy to 
subtotal hysterectomy in cases with abnormal placentation 
located in the lower segment of  the uterus. 

When the EPH group and the control group were compared, 
CS and previous CS increase the risk of  EPH approximately 
14 times and advanced maternal age (≥ 35 years) increases 
the risk of  EPH approximately 8 times. In addition, the risk 
of  EPH in multiparous patients has increased more than 
3 times. In our study, CS and previous CS were major risk 
factors for EPH. Many studies in the literature support our 
finding14,18. Macharey et al. also found that ≥ 35 years of  age 
increased the risk of  EPH by approximately 4 times18.
The most common complications in our study were noted 
as follows: wound infection and febrile morbidity (26.7%), 
bladder injury (16.9%), and DIC (11.2%). In the literature, 
the morbidity associated with EPH was reported as 61.3% 
6 and 56%2. Our morbidity rate was 71.8%. The high rate 
of  morbidity compared to the literature may be due to 
our being a tertiary center. The most severe complication 
of  EPH is maternal death. There were no maternal deaths 
in this study population. In the literature, the maternal 
mortality rate ranges from 0 to 16.7% 2,12,17. In Turkey, the 
maternal mortality rate was reported as 4.5% by Sahin et al.9, 
and 9.28% by Yalinkaya et al.11. 
In a meta-analysis performed in 2016, the overall perinatal 
mortality rate was 33.4%. The perinatal mortality rate was 
highest in lower-income (57.2%) and lowest in high-income 
settings (5.6%)4. We found the perinatal mortality rate as 4% 
in our study.
Our study has some obvious limitations. The data in this 
study were collected retrospectively. Also, the retrospective 
design of  this study may have led to the inclusion bias. Since 
we are a tertiary center, the incidence and complication rates 
may be higher due to patient referrals. The main strength 
of  this study is that it investigates a sufficient number of  
patients holistically over a long period of  time.

Conclusion
This study confirms that the major indication for EPH is 
abnormal placentation. Also, CS and previous CS are major 
risk factors for EPH. In addition, advanced maternal age 
(≥ 35 years) and multiparity are significantly associated 
with EPH. Therefore, all efforts should aim at preventing 
unnecessary CS and reducing CS rates.
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