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Abstract

Objectives: This study aimed to review the most significant obstetrical, gynecological, and surgical findings in the history of peripartum
hysterectomy patients in the last 10 years at a tertiary care center in Saudi Arabia.

Methods: This is a 10-year retrospective review conducted at King Faisal Specialist Hospital & Research Centre, Jeddah, between 2009 and
2019, including 41 cases of cesarean hysterectomy among 10,752 deliveries.

Result: The mean age was 33.5 + 5.6 years. Sixty-one percent of the patients were diagnosed with placenta accreta, followed by 22% with
placenta increta, and the remaining 17.1% with placenta percreta. Of which, 31 (76%) women underwent total abdominal hysterectomy and
the remainder underwent subtotal hysterectomy. No significant associations were observed between the 3 types of vascular ligation methods
used and the risk of complications, except for intraoperative bleeding. Ultrasound (US) showed slightly greater odds at being consistent with
histopathological findings compared to the combined methods of magnetic resonance imaging and US. Intravascular occlusive balloon was more
effective in minimizing intraoperative blood loss compared to other vascular ligatures.

Conclusion: Peripartum cesarean section due to placenta accreta, increta, and percreta is an obstetrical emergency with high rates of
operative morbidity and mortality. The cases should be referred to specialized centers experienced in those cases to minimize the perioperative
complications and mortalities affecting the patient and the fetus.

Keywords: Cesarean section; C-section; Cesarean hysterectomy; Peripartum hysterectomy

Abbreviatations: US: Ultrasound; CS: Cesarean Section; KAMC: King Abdullah Medical City; CD: Cesarean Delivery; PH: Peripartum Hysterectomy;
MRI: Magnetic Resonance Imaging; SDs: Standard Deviations

Introduction
and 2013, and in 2016, the rate increased to 27% of all deliveries

[3]. Another study conducted in late 2016, using the National In-
patient Sample, reported an overall placenta accreta rate of 1/272
women who had a birth-related hospital discharge diagnosis in
the United States, which is higher than any other published study.
The increasing rate of placenta accreta over the past 4 decades is
most likely due to the increase in its risk factors, mainly cesarean
delivery (CD) rates [4]. Placenta accreta is an abnormal adherence
of the placenta to the uterine wall, secondary to a defect in the
decidua [5]. Placenta accreta spectrum, formerly known as

The last decade witnessed a dramatic increase in the
cesarean section (CS) rate worldwide, including Saudi Arabia.
The Kingdom'’s current estimation rate of CS is 45% in some
centers [1]. A previous epidemiological report showed that the
CS rate significantly increased by 80.2%, from 10.6% in 1997
to 19.1% in 2006 [2]. Moreover, the last 2 decades witnessed a
significant increase in the CS birth rates in most of the centers,
including King Abdullah Medical City (KAMC), Riyadh, Saudi
Arabia. The increase at KAMC was from 8% to 21% between 1993
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morbidly adherent placenta, refers to the range of pathologic
adherence of the placenta, including a) attaching too firmly into
the uterus or placenta accreta, b) attaching more deeply into
the muscle wall of the uterus or placenta increta, and c) even
extending to nearby organs or placenta percreta. Due to these
conditions, the placenta does not entirely separate from the uterus
after birth, resulting in life-threatening bleeding and emergency
hysterectomy, accounting for 51.1% of emergency hysterectomies
[5]. The removal of the uterine corpus (alone or with the cervix)
at the time of CS, or shortly after a vaginal delivery, is one of the
high-risk and more critical operations in modern obstetrics [6].
Maternal morbidity and mortality have been reported to occur in
up to 60% and 7%, respectively, in women with placenta accreta3.
Furthermore, the incidence of perinatal complications has also
increased mainly due to preterm birth and small for gestational
age fetuses [7]. Regarding management, peripartum hysterectomy
(PH) is an emergency procedure performed to prevent maternal
mortality [8]. PH may be performed after CD whereas postpartum
hysterectomies are performed after vaginal delivery [9]. The
incidence of PH is less than 1/1000 deliveries in developed
countries and 11/1000 deliveries in developing countries [9].
Hemorrhage from placenta accreta spectrum carries a higher
risk of hysterectomy than surgical trauma/tears or uterine atony.
Subsequently, cesarean hysterectomy has become a common
procedure, carrying significant morbidity and even mortality
when performed in a hospital without experienced personnel or
high-level supportive care, such as anesthesia, blood bank, and
ICU. This could potentially result in a hysterectomy at the time of
delivery or during the postpartum period with a longer hospital
stay [4,10,11]. The main obstetric complications associated with
CS/CD include maternal mortality, postpartum infection, uterine
rupture, bladder injury, abnormal placentation, ectopic pregnancy,
stillbirth, preterm birth, and others [12-14]. In addition,
evidence suggested the role of CS in altering the hormonal and
microbiological physiology of the infant as compared to vaginal
delivery [1]. The conventional alternatives include leaving the
placenta in situ at the time of CD and allowing later reabsorption
or expulsion to occur [15]. Furthermore, methotrexate may be
administered to enhance the resolution and has been reported
to reduce the size of retained placenta and serum beta-human
chorionic gonadotropin to an undetectable level [15]. In general,
conservative surgical approaches must be improved to increase
the longevity of pregnant women undergoing CS with possible
peripartum hysterectomies and lower premature fetal-related
complications [16,17]. This study aimed to review the most
significant obstetrical, gynecological, and surgical findings in the
history of PH patients in the last 10 years at a tertiary care center
in Saudi Arabia.

Methods
Study design

This is a 10-year retrospective review conducted at King
Faisal Specialist Hospital & Research Centre (KFSH&RC) in Jeddah,
including 41 cases of cesarean hysterectomy among 10,752

deliveries, between 2009 and 2019. Cesarean hysterectomy was
identified as the removal of the uterus at the time of the planned
or unplanned (emergency) cesarean delivery. Most of the patients
suspected or at risk of peripartum hysterectomy were referred
from a secondary care hospital to King Faisal Specialist Hospital
and Research Center or other tertiary center.

Procedure

Patients were admitted and assessed by a maternal-fetal
medicine specialist, and in cases where abnormal placentation
was the reason for referral, Doppler ultrasound (US) and magnetic
resonance imaging (MRI) was obtained. Patients were either
booked electively and taken to the operating room in conjunction
with a gynecologic oncologist. Blood tests were requested
in advance and patients were assessed preoperatively using
anesthesia. ICU was reserved for such cases. The surgery was
performed via a midline incision in the lithotomy position. There
was a trend to insert intravascular occlusion (by an interventional
radiologist) in the first 5 years, but this has changed once data
became available showing a high incidence of complications than
previously known. The placenta was not removed, except in few
cases, to save the uterus. In addition, data summery sheet was
developed to extract relevant information from the patient history,
preoperative investigation, operative record, postoperative care
plus complication, and neonatal outcomes.

Ethical consent

The study was approved by the ethical committee at KFSH&RC.
Informed consent was obtained from participants before the
commencement of the study and we followed the principles of
Helsinki declarations in our research.

Statistical Analysis

Reports were collected, coded, and revised. The data were
analyzed using the Statistical Package for Social Sciences logistic,
version 20 (IBM Corp. Armonk, NY, USA). Since this was a
descriptive study, the normality of continuous variables was tested
using the Shapiro-Wilk test. All statistical analyses were conducted
using 2-tailed tests with an alpha error of 0.05. P-value less than
0.05 was considered to be statistically significant. Frequencies
and percentages were used to describe the categorical variables
whereas means * standard deviations (SDs) were used to express
continuous variables. Differences in categorical variables were
analyzed using the Pearson chi-square test or Fisher’s exact
test when conditions were not fulfilled. Mean differences were
analyzed using independen samples t-test or non-parametric
Mann-Whitney U tests. The logistic regression model was used
to explain the association between the initial diagnostic imaging
method used, the postoperative total complications, and the odds
of having a consistent diagnosis using histopathological studies.

Result

Table 1 shows participants’ characteristics. Their mean age was
33.5+5.6 years, ranging between 22 and 47. The pregnancy history
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revealed 5.6x2.2 pregnancies, and their complete pregnancies
or full-term pregnancies were on average equal to 4.1+2.1
pregnancies. The abortion history showed that these women
underwent 0.51+0.93 abortions on average, and all of them had
a history of CS with a mean of 2.95 (approximately 3 abortions)
on average. The mean gestational age at the time of diagnosis was
31+3.6 weeks, and their gestational age at the time of admission
was 33.4+2.6 weeks. However, their gestational age at the time of

Table 1: Patient’'s characteristics.

operation was approximately higher, 34.8+2.2 weeks. All of them
had singletone pregnancies, and none of them had twins or higher.
Moreover, their gynecological history showed that only 6 of them
(14.6%) had a history of placenta previa, whereas the remaining
(majority) did not. The types of placenta previa observed in the
6 women were distributed as follows: 2 (4.9%) partial placenta
previa and 4 (9.8%) complete placenta previa.

Frequency Percentage
Age, years mean * SD 335+5.6
Gravida 5.6 (2.2)
Parities 4.1 (2.1)
Abortions 0.51 (0.93)
History of CS 41 100
Number of CS 2.95(1.4)
Gestational age on diagnosis 31+3.6
Gestational age on admission 334+26
Gestational age at operation 34822
Number of Previous Pregnancy
Single 41 100
History of Placenta Previa
Yes 6 14.6
No 35 85.4
Type of Placenta Previa
Not Applicable 33 80.5
Partial 2 49
Complete 4 9.8
Diagnostic Imaging Used
us 10 24.4
MRI 10 24.4
Both 21 51.2
History of Uterine Surgery
Previous cesarean section 40 97.6
CS and D&C 1 2.4

SD: Standard Deviation; C/S: Cesarean Section; US: Ultrasound; MRI: Magnetic Resonance Imaging; D&C: Dilation and Curettage

All of the patients underwent operative intervention, with
an overall operative time of 207 + 94.6 minutes and a median in-
hospital length of stay of 24 days. In brief, the total in-hospital stay
was 24 days or less for 75% of them, whereas a quarter of them
stayed 1.3 days or less. The majority required an immediate ICU
admission after the surgery (68.3%), and the remaining (31.7%)
were transferred to the general hospital obstetric postpartum
floors. Sixty-one percent were diagnosed with placenta accreta,
followed by 22% diagnosed with increta (22%), and the remaining
17.1% with Percreta (Table 2).

Overall, 33 women required vascular occlusive interventions

(Table 3). The most employed vascular ligation method was
internal iliac ligation (51.2%), followed by uterine artery ligation
(22%) and internal iliac balloons (7.3%). Of these women, only
4(9.8%) required intra-abdominal packing, in which 3 (7.3%) of
them had their abdominal packing kept for 24-hours and only one
(2.4%) had her abdominal pack past 72 hours. The mean total
intraoperative blood loss for these women was estimated to be
equal to 1891.5 #1319 cubic centimetre (cc) and the majority (n =
35, 85.4%) had blood loss >=1000 cc. Accordingly, 78% required
blood transfusion: 33 (61%) required Packed Red Blood Cells
“PRBCs,” 14 (25.9%) required Fresh Frozen Plasmas “FFPs,” and 7
(13%) required Platelets.
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Table 2: Intraoperative course outcomes.

Frequency Percentage
Duration of operation (min) , mean (SD) 207 (94.6)
Total hospital LoS, median (Q1,Q3) 24 (1.3,24)
Preoperative hospital LoS, median (Q1,Q3) 9(2.3,15.5)
Postoperative hospital LoS, median (Q1,Q3) 7 (5,9.5)
Postoperative ICU Admission Required
Yes 28 68.3
No 13 31.7
Type of ICU Admitted
N/A 12 29.3
Medical 7 17.1
Surgical 21 51.2
Tentative Diagnoses of Placenta
Accreta 25 61
Increta 9 22
Percreta 7 17.1
Min: Minutes; SD: Standard Deviation; LoS: Length of Stay; ICU: Intensive Care Unit; N/A: Not Applicable
Table 3: Required intraoperative medical interventions.
Frequency Percentage
Vascular Ligation Technique Used
Internal iliac ligation 21 51.2
Internal iliac balloon 3 7.3
Internal uterine ligation 9 22
N/A 8 19.5
Abdominal Packing Needed
Yes 4 9.8
No 37 90.2
Length of Abdominal Packing Time (H)
N/A 26 63.4
24h 3 7.3
72 h 1 2.4
Blood loss, mean (SD) 1891.5 (1319) _
Intraoperative Blood Loss, 21000 Cc
No 6 14.6
Yes 35 85.4
Blood Transfusion Required
Yes 32 78
No 9 22
Type of Blood Products Transfused
PRBC 33 61.1
FPP 14 25.9
Platelet 7 13
Cryoprecipitate 0 0

Type of Hysterectomy Performed
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Total 31 75.6
Subtotal 10 24.4
Final Pathology Report

Accreta 18 439

Increta 13 31.7

Percreta 8 19.5

None 2 49

Final Pathology Report Consistency with Tentative Diagnoses

Yes 27 65.9

No 14 341

H: Hours; SD: Standard Deviation; PRBC: Packed Red Blood Cells; FPP: Fresh Frozen Placenta

A total of 31 (76%) women underwent a total hysterectomy
and the remainder underwent subtotal hysterectomy. Almost half
of the patients (43.9%) had accreta, 31.7% had increta, 19.5% had
percreta, and histopathological (4.9%) reports of 2 women were
clear of any definitive diagnosis abnormal placentation. On the
other hand, 27 (65.9%) had their final histopathological findings
aligned with those found using medical imaging methods.

Figure 1 shows the percentage of each complication reported.
The most frequent complication encountered by these women
was the intraoperative hemorrhage with blood loss of more
than 1000cc (n =35, 46%), followed by the intensive condition
requiring admission to the critical care unit (n = 28, 36%), bladder
injury (n =6, 8%), postoperative bleeding (n = 4, 5%), and the rest
included bowel injury, paralytic ileus, pelvic collection, and a child
with IUGR, (n =1, 1.3% each).

IUGR

Pelvic Collection
Paraletic lleus

Bowel Injury
Post-Operative Bleed.
Bladder Injury

ICU admission

Intra-operative...

0.0 12.5

25.0

M Percentage

37.5 50.0

Figure 1: Percentage of women developing various types of complications.

Information on neonates are collected as well. The average
weight for all the neonates was 2320.7+ 712 gm, and their overall
mean gestational age at birth time 34.1+6 weeks. Only one child
was born with low birth weight for their gestational age, and 6
had a higher weight for their gestational age (14.6%). The Apgar
score provides a convenient shorthand for reporting the status of
the newborn infant and the response to resuscitation [15]. Their
viability mean Apgar scores at 1 minute was 6.2 and at 5 minutes
their overall mean Apgar score increased to 8.2 of 10 points.

No significant associations between the 3 types of ligation

methods used and the risk of complications except for
intraoperative bleeding, with internal iliac balloon therapy
being the least reporting bleeding whereas internal iliac ligation
scoring the highest (95.2%) (Table 4). Women who developed
postoperative bleeding (mean = 3.1, SD = 1.4) had slightly greater
number of previous CS when compared to those who did not
experience postoperative bleeding (mean = 1.8, SD = 1.4), p
= 0.066. None of the other complications showed statistically
significant differences in the mean number of previous CS (Table
5).
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Table 4: Comparison between various types of ligation methods on specific outcomes and complications.

Ligation Technique
Uterine Art Ligationn =9 Internall:li:l; Balloes Internal Iliac Ligation n = 21 P
Intraoperative bleeding 8 (88.9%) 1(33.3%) 20 (95.2%) 0.044
Postoperative bleeding 1(11.1%) 1(33.3%) 1 (4.8%) 0.374
ICU admission 6 (66.7%) 3(100%) 13 (61.9%) 0.267
Bladder injury 0 0 4 (19%) 0.14
Bowel injury 0 0 1 (4.8%) 0.631
Paraletic ileus 0 0 1 (4.8%) 0.631
Total hospital LoS, median (days) 18.5 27 15 0.185
ICU: Intensive Care Unit; LoS: Length of Stay
Table 5: Association between history of cesarean section and posthysterectomy complications.
Mean No. of Cesarean Sections P
Bladder Injury
No (n = 35) 29(14) 0.297
Yes (n = 6) 3.5(1.2)
Postoperative Bleeding
No (n=37) 3.1(14) 0.066
Yes (n=4) 1.8 (1)
Bowel Injury
No (n = 40) 3(1.4) 0.972
Yes (n=1) 3(1.4)
Postoperative ileus
No (n = 40) 3(1.4) NS
Yes (n=1) 3(1.4)
Pelvic Collection
No (n = 40) 3(1.4) NS
Yes (n=1) 1(1.4)

NS: Not Significant

Wefound 65.9% (n=27) ofthese women had antenatalimaging-
based diagnoses in alignment with the final histopathological
diagnoses. The overall reliability of the various medical imaging
modalities in diagnosing placenta accreta was 88.9% and 46.5%
at diagnosing placenta increta. However, their overall reliability in
diagnosing placenta percerta was 62.5%. Women who underwent
either total or subtotal hysterectomies do not differ statistically in
their respective groups (obstetrics and gynecology history, parity,
ICU admission, operative time, and the amounts of blood loss).

We compared 2 imaging modalities (US and MRI) to show the
differential ability of each imaging technique in diagnosing the
problems accurately and a multiple logistic regression model was
applied. Despite that our sample size was too small in light of the
multiple regression techniques, we used it to better understand
the association and to produce a propensity score that will
help us show visually how various medical imaging techniques
employed by practitioners will demonstrate various inconsistency

with those found with definitive laboratory findings using the
histopathological tissue diagnosis. Our predictor to subject
ratio was (1 predictor: 8.2 subjects). As such, we created a new
binary dichotomous variable that showed whether a mismatch
between interim diagnoses and the final definitive diagnoses was
noted, which was coded as follows (0= an Inconsistent diagnosis,
1= consistent diagnoses) with consistent diagnoses denoting
that both interim and definitive diagnoses are in agreement,
regardless of what type of diagnoses was recorded, for example,
increta, perecreta, and accreta. The model was not statistically
significant, but it suggested that the US had slightly greater odds
at being consistent with histopathological findings compared to
the combined methods of (MRI and the US) when applied, those
who undergo MRI alone are at odds equivalent to (1-0.764=
0.236 times) being less accurate in diagnosing these problems
(or consistently matching with final histopathological findings)
compared to using the combined methods of US and MRL
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Discussion

The incidence of emergency Peripartum Hysterectomy (PH)
varies from 0.24 to 5.09 per 1,000 deliveries in the literature [18].
Previous CS, advanced maternal age, and abnormal placentation
(including placenta previa) were considered to be risk factors
for peripartum hysterectomy [19]. Increased incidence of CS
and placenta previa spectrum were found to play a role in the
increasing number of peripartum or emergency hysterectomies
[18-24]. Many previous studies suggested the association between
previous CD and a higher risk of hysterectomy [8]. Thus, in this
study, all the enrolled patients had undergone previous CS, and we
evaluated the diagnostic tool used for the confirmation of clinical
diagnosis [25,26]. It was found that only 65.9% had their final
histopathological findings aligned with those found using imaging
methods, whereas 34.1% had different definitive diagnoses using
the histopathological findings that contradicted those found using
imaging methods such as US, MRI or a combination of both. The
most frequently reported complications in terms of occurrence
were intraoperative hemorrhage (blood loss of more than 1000cc),
followed by admission to the critical care unit, bladder injury,
postoperative bleeding, bowel injury, and paralytic ileus. Despite
significant advancements in medical technologies and sciences,
these complications remain a contributing factors to maternal
morbidity and mortality [27,28]. Women who underwent either
total or subtotal hysterectomies do not differ statistically on their
respective obstetrics and gynecology histories of gravidity and
parity, the likelihood for ICU admission, or their gestational ages
at admission, neither the operative time and the amounts of blood
loss intraoperatively. In Nigeria, Obiechina et al. [29] reported
postoperative morbidities in their patients included postoperative
fever (37.9%), postoperative anemia (24.1%), wound infection
(20.7%), disseminated intravascular coagulopathy (10.3%), and
urinary tract infection (6.9%) [29]. These findings contradict
the complications reported in our study where it was not
common and we did not look at it in our study. These differences
could be attributed to variations in the local health care system
and probably difficult to find a justification for. The most
frequent complications encountered in the present study were
intraoperative hemorrhage with blood loss of more than 1000 cc
(46%), followed by the intensive condition requiring admission to
the critical care unit (36%), and bladder injury (6, 8%). Similar
findings were reported by Choi et.al in his study [30]. In contrast,
a recent retrospective study by Kang et al. [31] reported a lower
rate of urinary tract injury after a hysterectomy of 1.1%, (bladder
injury was accounted in 0.8%) compared to 8% in our study.

Considering neonatal evaluation, the findings of the study
were similar to those reported in the previous literature by
Rotem et al. [32] Though various attempts have been performed
to assess the prevalence of peripartum hysterectomies, very few
assessed the diagnostic efficiency of the tools considered [33-
35]. This is quite alarming considering the treatment-associated
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changes in quality of life, even if for a temporary period. We
found that the US had slightly greater odds of being consistent
with histopathological findings compared to the combined
methods of MRI and the US when applied well. No significant
difference was observed between the 3 types of ligation methods
used intraoperatively for these women nor their likelihood of
either complication of postoperative bleeding or the need for
ICU admission besides other types of injury, such as bladder and
bowel wall injuries and paralytic ileus, as in the case of previous
studies [36,37]. The operative time was not affected by the type
of ligation used among all the patients in our study. Internal iliac
ligation was used in 21 patients and scored the highest rate of
intraoperative bleeding (95%) more than 1L compared to internal
iliac occlusive balloon. A study by Camuzcuoglu et al. [38] reported
that while evaluating the effect of internal iliac artery ligation in
PH, the authors observed several complications such as bladder
injury (3%), renal failure (12.1%), ovary removal (3%), and even
maternal mortality (9.1%). Furthermore, internal iliac artery
balloon occlusion catheter had the least reported bleeding among
other techniques in our study (33.3%). There were only 3 cases
managed with occlusive balloon in our study, and it is probably
difficult to conclude the superiority. Chung et al. [39] reported that
using the occlusive balloon immediately before CD could decrease
perioperative blood loss in invasive placenta and placenta previa
cases. Besides, recent evidence showed that uterine artery ligation
prior to the delivery of the placenta in placenta accreta cases can
effectively reduce the amount of intraoperative blood loss and
postpartum hemorrhage and the risk of other complications
[40]. In our study, there was no significant difference between
internal iliac artery ligation and uterine artery ligation concerning
intraoperative blood loss, although the number of patients was
not equal on each arm (internal iliac artery and uterine artery
ligation); probably having an equal number of patients may
change the findings.

The current study has some limitations. First, this is a
retrospective study with the risk of underreporting data,
incomplete data collection, insufficientinformation on the possible
confounder, and lack of data quality. Second, this is a single-center,
small sample-sized study, thus limiting the generalizability of
its findings. Nonetheless, the main strength of this study is the
duration of the study (10 years) and all the studies were conducted
by the same team, following the same accreta pathway. Emergency
PH must be considered as a critical emergency hysterectomy and
performed early in postpartum due to the possible relation with
the delivery. More attention should be given to women with the
risk of any placental pathology (history of CD or placenta previa)
or those diagnosed by ultrasonography and MRI. It must be noted
throughout this study the importance of avoiding unnecessary
cesarean deliveries to avoid additional complications. Larger
epidemiological investigations are warranted in the future to
make a vigorous statement on these topics.
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Conclusion

Peripartum Hysterectomy due to placenta accreta, increta,
and percreta is an obstetrical emergency with high rates of
operative morbidity and mortality. Precautions should be taken
in cases of placenta previa and/or placenta accreta with previous
CS, because special preparations, surgical skills, and experience
are needed. These cases should be referred to a specialized
center with experienced personnel staff (anesthesia, blood bank,
vascular, and urology services, etc.) to minimize the perioperative
complications and mortalities affecting the patient and fetus.
However, further research is warranted to investigate the best
technique to minimize blood loss and other transfusion-related
complications.
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