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Objective: To identify changing trends in peripartum hysterectomy (PH), both elective.
cesarean hysterectomy and emergency cesarean hysterectomy, at a single training and research hospital
over the last 17 years in Istanbul, Turkey.
Materials and methods: A retrospective cohort study was performed between January 2001 and
September 2017. The records of all patients who had PH at Kanuni Sultan Süleyman Training and
Research Hospital were analyzed.
Results: There were 243 cases of PH during the study period. A total of 266,386 births occurred, of which
60.1% were vaginal deliveries and 39.8% were cesarean sections. The incidence of PH increased from 0.67
per 1000 deliveries to 1.14 per 1000 deliveries during 2001e2008 and 2009e2017, respectively, with an
overall incidence of 0.91 per 1000 deliveries during the 17 years. The main indication for PH changed
significantly during this time from uterine atony (57.1%) to placenta accreta spectrum (85%). About 37% of
women who underwent PH had at least one previous cesarean delivery during 2001e2008, whereas that
percentage increased to 95.4% during 2009e2017.
Conclusion: Placenta accreta spectrum was the leading cause of PH and was associated with significant
maternal morbidity and mortality.
© 2021 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Peripartum hysterectomy (PH) is a near-miss maternal event
that is performed to prevent maternal death [1e3]. PH includes
both cesarean hysterectomies performed after cesarean delivery
and postpartum hysterectomies performed after vaginal delivery
[4]. The incidence of PH is < 1 per 1000 deliveries in developed
countries [3,5e8], whereas the incidence rises to 11 per 1000 de-
liveries in developing countries [9].

Hemorrhage from placenta accreta spectrum, formerly known
as morbidly adherent placenta and including placenta increta,
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percreta, and accreta, carries a higher risk of hysterectomy than
surgical trauma/tears or uterine atony [8]. The most common risk
factor for placenta accreta spectrum is a previous cesarean delivery,
and the incidence rises with the number of prior cesarean de-
liveries [10,11]. In many countries, the indication for hysterectomy
due to the placenta accrete spectrum increases concomitantly with
an increase in the rate of cesarean section [3,7,10,12,13].

The purpose of this study was to review PH cases at a tertiary
hospital for over 17 years and to compare the incidence, indications,
and outcomes of PH across two time periods.

Materials and Methods

In this retrospective descriptive study, all cases of PH performed
in the Department of Obstetrics and Gynecology between January
2001 and September 2017 at the Health Sciences University,
Istanbul Kanuni Sultan Süleyman Training and Research Hospital,
were included. Our hospital is the largest tertiary center on the
European side of Istanbul, providing care for referred complicated
obstetric patients and handling approximately 15,600 births per
y Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
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year, with a total cesarean delivery rate of 39.8% and a primary
cesarean rate of 17.2%. An increasing trend in cesarean delivery
rates was observed during the second period (14% vs. 20%). This
study was approved by the local ethics committee. Informed con-
sent was obtained from all participants according to the Declaration
of Helsinki. All demographic and clinical characteristics were ob-
tained from patient medical records. Maternal age, parity, gesta-
tional age at delivery, fetal birth weight, previous cesarean section,
and mode of delivery were recorded. The indication for surgery,
type of hysterectomy, operating time, preoperative and post-
operative hemoglobin values, need for blood transfusion, post-
operative complications, postoperative hospitalization days, and
maternal mortality were analyzed.

All hysterectomies were undertaken when medical (fundal
massage and bimanual uterine compression or oxytocin, ergome-
trine, or prostaglandin administration) or minor surgical proced-
ures (uterine or hypogastric artery ligation, B-Lynch, or Hayman
sutures) failed to correct intractable hemorrhage within 24 h of
vaginal or abdominal delivery. Patients with a gestational age <24
weeks were excluded. All cases of placenta accreta spectrum were
diagnosed by a perinatologist, particularly during the second period
because of the ultrasonographic awareness of this spectrum and
confirmation by pathological reports of hysterectomy specimens.

In total, 91 PH cases from the first period (2001e2008) had been
previously analyzed [14]; 152 PH cases from the second period
(2009e2017) were also analyzed so that the periods could be
compared.

The Med Calc 18.11.3 program was used for the statistical anal-
ysis. The normal distribution of continuous variables was assessed
according to the KolmogoroveSmirnov test. A chi-square analysis
was used for categorical variables. Student's t-test was used for
normally distributed variables in the analysis of continuous vari-
ables, and the ManneWhitney U test was used for abnormally
distributed variables. A p-value < 0.05 was considered significant.
Results

A total of 243 PHs were performed during the 17 years. There
were 266,389 deliveries, of which 60.1%were vaginal deliveries and
39.8% were cesarean sections. Of those, 17.2% were primary cesar-
ean sections. The incidence of PH rose from 0.67 (2001e2008) to
1.14 (2009e2017), with an overall incidence of 0.91 (2001e2017)
per 1000 deliveries.

The demographic and clinical characteristics of the PH cases are
shown in Table 1. The mean maternal age was significantly higher
during the first period (32.8 ± 5.29) than the second period
(31.08± 5.08) (p¼ 0.0135). The rate of patients who had at least one
prior cesarean delivery (37.6% vs. 94.7%, p ¼ 0.0001) or prior dila-
tation and curettage (24.1% vs. 38.1%, p ¼ 0.024) was higher during
the second period than the first period. Gestational age
Table 1
Demographic and clinical characteristics of the peripartum hysterectomy cases.

2001e2008 (First period) n ¼ 91

Age 31.08 ± 5.08
Gravidity 3.48 ± 1.99
Parity 1.87 ± 1.39
Prior cesarean delivery 34 (37.6)
Prior dilatation and curettage 22 (24.1)
Gestational age (weeks) 37.90 ± 2.69
Operating time 93.31 ± 27.97
Hospitalization days 6.58 ± 2.83
Preoperative Hemoglobin 9.49 ± 2.23
Postoperative Hemoglobin 8.52 ± 1.08

The data are the mean ± SD or n (%).
p value < .05 is considered statistically significant and is indicated by bold.
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(37.90 ± 2.69 [2001e2008]; 35.50 ± 3.08 years [2009e2017];
p ¼ 0.0001), mean operating time (93.31 ± 27.97 [2001e2008];
76.30 ± 57.21 min [2009e2017]; p ¼ 0.0085), and mean duration of
hospitalization (6.58 ± 2.83 [2001e2008]; 5.60 ± 3.31 days
[2009e2017]; p ¼ 0.015) were all greater during the earlier period
than the late period. All women who underwent PH received a
blood transfusion. The mean preoperative hemoglobin concentra-
tionwas significantly higher during the second period than the first
(p ¼ 0.0001), while mean postoperative hemoglobin was signifi-
cantly higher during the first period than the second period
(p ¼ 0.0088).

The indications for hysterectomy are shown in Table 2. The most
common indication during the first period was uterine atony (51.6%),
while the most common indication during the second period was
placenta accreta spectrum with placenta previa (83.5%). The in-
dications changeddramatically fromuterine atony to placenta accreta
spectrum, with a cesarean rate of 94.7% during the second period.

The preferred hysterectomy type and medical/surgical in-
terventions before hysterectomy are shown in Table 3. Sub-total
hysterectomy was performed in 68.1% of patients during the first
period, while total hysterectomy was preferred during the second
period (85.5%). Medical or surgical interventions were significantly
preferred during the first period (fundal massage/misoprostol
[p ¼ 0.0001], suture of placental bed [p ¼ 0.019], B-Lynch/Hayman
suture [p¼ 0.019], uterine artery ligation [p¼ 0.0001], internal iliac
artery ligation [p ¼ 0.0019], and uterine packing [p ¼ 0.0001]).

Maternal complications are shown in Table 4. Bladder injuries
increased significantly during the second period (p ¼ 0.0024) and
intensive care unit admissions were also higher during the second
period than the first (p ¼ 0.0016). Three maternal deaths occurred
during the second period.
Discussion

PH is generally performed in response to a life-threatening
hemorrhage that failed to respond to more conservative treat-
ment. PH can be performed at any time, from delivery to discharge
from the hospital [8,15,16].

The overall incidence of PH at Kanuni Sultan Süleyman Training
and Research Hospital is 0.91 per 1000 deliveries (2001e2017). The
higher incidence rate during the second period (1.14) was most
likely related to differences in the overall cesarean section rate. In
western and eastern regions of Turkey, the incidence of PH changes
substantially; in western Turkey, it ranges from 0.25 to 0.67
[6,12,14,16e19], whereas in Eastern and Southeastern Turkey the
incidence is 5.09 and 5.38, respectively [20,21]. This high incidence
could be explained by high delivery rates, high rates of home birth,
insufficient antenatal care, and a geographic structure that prevents
patients from getting to health care facilities in the eastern part of
the country.
2009e2017 (Second period) n ¼ 152 P-value

32.8 ± 5.29 0.0135
3.78 ± 1.49 0.182
2.14 ± 1.05 0.087
144 (94.7) 0.0001
58 (38.1) 0.024
35.50 ± 3.08 0.0001
76.30 ± 57.21 0.0085
5.60 ± 3.31 0.015
10.68 ± 1.80 0.0001
8.02 ± 1.60 0.0088

niversity from ClinicalKey.com by Elsevier on April 15, 
on. Copyright ©2021. Elsevier Inc. All rights reserved.



Table 2
Indications for peripartum hysterectomy.

2001e2008 (First period) n ¼ 91 (%) 2009e2017 (Second period) n ¼ 152 (%) P-value

Uterine atony 47 (51.6) 6 (3.9) 0.0001
Placenta previa 2 (2.1) 14 (9.2) 0.0306
Placenta accreta spectrum 7 (7.6) 2 (1.3) 0.0115
Placenta previa þ Placenta accreta spectrum 20 (21.9) 127 (83.5) 0.0001
Abruptio placenta 5 (5.5) 1 (0.6) 0.0167
Uterine rupture 9 (9.8) 2 (1.3) 0.0033
Myoma uteri 1 (1.0) 0 0.2177

p value < .05 is considered statistically significant and is indicated by bold.

Table 3
Preferred hysterectomy type and medical/surgical interventions before hysterectomy.

2001e2008 n ¼ 91 (%) 2009e2017 n ¼ 152 (%) P-value

Sub-total hysterectomy 62 (68.1) 22 (14.4) 0.0001
Total hysterectomy 29 (31.8) 130 (85.5) 0.0001
Fundal massage/misoprostol 57 (62) 6 (3.9) 0.0001
Suture of placental bed 18 (19.7) 14 (9.2) 0.019
B-Lynch/Hayman suture 24 (26.3) 4 (2.6) 0.019
Bakri balloon 0 8 (5,2) 0,0305
Uterine artery ligation 21 (23) 5 (3.2) 0.0001
aInternal iliac artery ligation 15 (16.4) 7 (4.6) 0.0019
Uterine packing 32 (35.1) 0 0.0001

p value < .05 is considered statistically significant and is indicated by bold.
a Internal iliac artery ligation was performed either pre- or post-hysterectomy.

Table 4
Maternal complications.

n ¼ 91 (%) n ¼ 152 (%) P-value

Bladder injury 2 (2.1) 21 (13.9) 0.0024
Disseminated intravascular coagulation 3 (3.2) 7 (4.6) 0.5940
Wound infection 6 (6.5) 5 (3.3) 0.2451
Paralytic ileus 3 (3.2) 1 (0.6) 0.1157
Ureteral injury 0 2 (1.3) 0.2758
Relaparatomy 2 (2.1) 11 (7.2) 0.0863
Intensive care unit admission 8 (8.7) 38 (25.1) 0.0016
Maternal Death 2 (2.1) 3 (0.6) 0.0907

p value < .05 is considered statistically significant and is indicated by bold.
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The most common indication for PH during 2001e2008 was
uterine atony (51.6%). This trend changed from 2009 to 2017, with
placenta accreta spectrum replacing uterine atony as the leading
cause of PH (83.5%).

There was an approximately three-fold increase in the indica-
tion of placenta accreta spectrum, with the increase in cesarean
section rates playing a key role in driving this trend. The incidence
of uterine atony decreased due to wide use of preventive medical
and surgical approaches (uterotonics, Bakri-balloon, and B�Lynch/
Hayman suture) and an increase in antenatal care. Other factors
that led to a decrease in atony-related hysterectomies include the
emergency obstetric care education given to all obstetricians by the
government and the coordinated care for hemorrhagic incidents at
highly experienced maternity centers.

The association between (previous) cesarean delivery and hyster-
ectomy is consistent acrossmany studies [10,11]. Countrieswith ahigh
cesarean delivery rate have a higher incidence of hysterectomy
[2,22e24]. Turkey had the highest rate of cesarean delivery among
OECD countries in 2015. The cesarean ratewas 7% in 1993, it increased
to53.1% in2016,withanaccompanyingprimarycesareanrateof26.4%.

The constant increase in cesarean delivery rates might be due to
medicolegal issues in nature to prevent normal labor complications.
Additionally, health policies changed in 2005 and women could
97
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afford deliveries in private hospitals such that cesarean deliveries
became preferred in private hospitals at the mother's request
(women's fear of labor pains, vaginal esthetic anxiety, thinking that
cesarean birth is best for the baby andmother, and planning the date
of birth). The cooperation of midwives with both state and private
hospitals decreased. Advanced maternal age with the use of assisted
reproduction techniques and maternal obesity could also be
contributing factors to the increased cesarean delivery rate.

Threematernal deaths were observed during the study. Onewas
due to consumptive coagulopathy following total hysterectomy,
which was performed due to placenta accreta spectrum with
placenta previa. The second death was due to hypovolemic shock
following cesarean delivery and a total hysterectomy due to uterine
atony. The third death was due to hypovolemic shock following
normal labor and was referred from a private hospital.

The limitations of our study include the absence of risk factors
leading to PH and neonatal outcomes in the medical records of the
patients. Additionally, long-term follow-up of the PH patients could
not be considered due to the retrospective nature of the data. These
results from one region of the country do not necessarily reflect
outcomes across the country as a whole.

In conclusion, placenta accreta spectrum was the leading cause
of PH and was associated with significant maternal morbidity and
mortality. Based on the findings of this retrospective study of
266,386 births over 17 years, a primary objective to improve
maternal care should be to decrease the caesarean section rate (not
higher than 15%) and women at high risk of PH should be identified
using better diagnostic modalities, provided antenatal manage-
ment, and delivered in highly experienced maternity centers that
have a coordinated care team.
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