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Abstract

Background: Postpartum hemorrhage (PPH) is the most common cause of maternal mortality in low-and middle-incomes countries
(LMICs). It is treated surgically when first line treatments fail. The goal of the sutdy is to report the results of surgical management of
PPH at a University Hospital in the Capital of Côte d’Ivoire from 2015–2017. Methods: This was a retrospective study of all cases of
PPH surgically managed at the university hospital of Cocody over two years. We did not include cases of maternal soft tissue injuries
such as cervical, vaginal, vulvar and perineal lacerations. We studied the sociodemographic characteristics, surgical method performed
and outcome of 54 cases who were operated on for PPH. Surgical management was either Radical Uterine Surgery (RUS): postpartum
hysterectomy or Conservatice Uterine Surgery (CUS): hysterography, tsirulnikov triple ligation and bilateral hypogastric artery ligation
(BHAL). No embolization was performed because it is not available in our country. Data were analyzed using Stata 13.1 software 2013,
StataCorp, College Station-Texas, USA. Results: Of 23,730 deliveries there were 971 cases of PPH (4.1%) 54 of which (5.6% of PPH
cases) were managed surgically. Of these, 34 were after cesarean and 20 after vaginal delivery. The mean age was 30 years and the
mean parity was 3. Referred patients after PPH comprised 75.9% of cases. The average time elapsed from delivery to postpartum
surgery was 133 minutes± 33.39. The average time from admission to surgery was 86 minutes± 53. Thirty-four underwent postpartum
hysterectomy (63%) and 20 CUS (37%). N = 10 women (18.5%) died, 2 status post cesarean and 8 after vaginal delivery. All died within
120 minutes of postpartum surgery. Maternal morbidity was common such as postoperative anemia (68.2%), surgical site-infection
(15.9%) and endometritis (6.8%). Conclusions: Postpartum hysterectomy was generally performed in older multiparous women and
CUS in younger pauciparous women. None of the surgical options showed superiority over the others, however the small sample size
does not allow generalization of the results. The choice of method should be guided by the condition of the mother, the experience and
skill of the surgeon, the availability of the operating room, and the possibilities of resuscitation.
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1. Introduction
Postpartum hemorrhage (PPH) is a major cause of

maternal death worldwide, particularly in low-and middle-
incomes countries (LMICs) [1–10]. It is a common com-
plication of childbirth that occurs in approximately 2% to
4% of vaginal deliveries and 6% of cesarean sections [1–6].
Uterine atony is one of the main etiologies (50%) followed
by tissue retention, traumatic soft tissue injury, coagulation
disorders, and uterine rupture [2,7,8]. A multidisciplinary
surgical management is often essential for uterine atony
and severe traumatic maternal soft tissue injury [1–5,8–
10]. It can be managed by radical uterine surgery (RUS)
(postpartum hysterectomy) or conservative uterine surgery
(CUS), such as, intrauterine tamponade, bilateral uterine
artery ligation (BUAL) and bilateral hypogastric artery lig-
ation (BHAL) [10,11]. The efficacity of CUS has been well
described in theWestern literature [7,10,12] but not yet well
studied in underdeveloped countries [8,9,11]. New tech-
niques for CUS have recently been incorporated, including

arterial embolization and uterine devascularizationmethods
[10,12–14]. Failure of these conservative methods resulted
in further bleeding in the short term [1,2,5,15]. In our daily
practice, where intensive care units, blood products and op-
erating rooms are not available, we wanted to determine,
through this study, the surgical data on the management of
PPH in a sub-Saharan African country.

2. Methods
We undertook a retrospective descriptive study for 24

months (January 2015 to December 2017) at the univer-
sity hospital of Cocody (Côte d’Ivoire). All PPH cases
that were surgically managed in the department were in-
cluded. We did not include maternal lower genital tract
soft tissue injuries (cervical, vaginal, vulvar and perineal
lacerations). Sociodemographic data, surgical method per-
formed and its results were studied. The surgical manage-
ment was either RUS (postpartum hysterectomy) or CUS
(hysterorraphy, Tsirulnikov triple ligation and BHAL). No
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Table 1. Sociodemographic characteristics of patients and
data at admission.

Data n = 54 %

Age (years)
• ≤20 6 11.1
• 20–30 25 46.3
• 30–40 16 29.7
• >40 7 12.9
Parity
• Nulliparous 8 14.8
• Primiparous 5 9.3
• Pauciparous 27 50
•Multiparous 14 25.9
Admission mode
•Walk-in 13 24.1
• Referred 41 75.9
Origin of referral
• Northern Abidjan 40 74.1
• Southern Abidjan 9 16.7
• Outside Abidjan 5 9.3
Reason of admission
• Postpartum hemorrhage (PPH) 15 22.2
• Antepartum hemorrhage 9
• Dystocic labor 23 25.9
• Uterine contractions 2 3.7
• Eclampsia 3 5.6
• Bi-scarred uterus 2 3.7

embolization was performed because it is not available in
our country. Data were analyzed using Stata 13.1 software
2013 (StataCorp, College Station-Texas, College Station,
TX, USA).

3. Results
We recorded 23,730 deliveries. Of these 971 were

PPH cases (4.1%). The mean age of women giving birth
was 30 years with extremes of 15 and 44 years. The aver-
age parity was 3 with extremes of 0 and 9. The sociodemo-
graphic and admission data of the patients are summarized
in Table 1.

24% of deliveries took place at Cocody hospital and
76% were referred from outside the hospital. These re-
ferrals arrived by cab (57%), 43% arrived on foot or by
ambulance or other means of transportation. Delivery and
postpartum parameters are presented in Table 2. The mean
time from delivery to postpartum surgery was 133 minutes
± 33.39. The mean time from admission to postpartum
surgery was 86 minutes ± 53. Thirty-four and 20 under-
went RUS (63%) and CUS (37%), respectively. The du-
ration of the of the surgical procedure ranged from 13 and
225 minutes.

Data on surgical management of PPH and postopera-
tive outcome (Tables 3,4).

Table 2. Delivery and immediate postpartum data.
Features n %

Mode of delivery
• Cesarean section 30 55.5
• Vaginal birth 24 44.4
Etiology of PPH
• Uterine atony 34 63.0
• Uterine rupture 13 24.1
• Placenta acreta 7 13.0
Time from admission to diagnosis (min)
• ≤30 22 46.8
• >60 25 53.2
Time from delivery to PPH surgery (min)
• ≤30 12 25.5
• >60 35 74.5
Time from diagnosis to surgery (min)
• ≤30 19 40.4
• >60 28 59.6
Scheduled cesarean section (n = 4) and Emergency caesarean
section (n = 26).

Surgical management of PPH accounted for 5.6% of
cases (n = 54) including RUS (n = 34 or 63.0%) and CUS
(n = 20 or 37.0%). We recorded a high case fatality rate
of 18.5% (n = 10 MD (maternal deaths)). MDs occurred
within 120 minutes after the procedure (70%). One woman
who waited 225 minutes for surgery obviously died. Over-
all maternal morbidity was high (77.3%) with postoperative
anemia being the dominant etiology (68.2%) followed by
surgical site-infection (15.9%) and endometritis (6.8%).

4. Discussion
We conducted a retrospective study that had the clas-

sic limitations of this type of study. Indeed, some essential
data were not found in the patients’ medical records, and
some records were not found because of poor archiving in
our hospital. However, we believe it is unlikely that this
generated too much bias in data quality and conclusions.

PPH is the leading cause of maternal death world-
wide, particularly in LMICs [1,3]. Most maternal deaths
(MD) occur in the first 24 hours after delivery and can
be prevented in vaginal deliveries with proper manage-
ment of the third stage of labor [16–18]. The incidence
of PPH was significant in this study (4.1% of deliveries)
as reported in the African [3,4,8,11] and Western litera-
ture [10,12,18]. There are some divergent data that can
be attributed to the methodology of the study and subjec-
tivity of PPH diagnosis. Indeed, in underdeveloped coun-
tries [3,4,8,11], PPH diagnosis is based on blood loss via vi-
sual estimation and maternal repercussions, while in devel-
oped countries it is much more objective, as assessed with
a measuring bag [15,16]. We describe a young population
of women (30 ± 2 years) aged between 25 and 35 years
(60.26%). Similar results have been reported by some sub-
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Table 3. Surgical management of PPH data and
postoperative outcome.

Data n = 54 %

Radical uterine surgery (RUS) 34 63.0
• Total hysterectomy 20 58.8
• Subtotal hysterectomy 14 41.2
Conservative uterine surgery (CUS) 20 37.0
• Tsirulnikov triple vascular ligation 8 60.0
• Hysterorraphy 6 20.0
• BHAL 6 20.0
Operative indications for RUS n = 34
• Uterine atony 22 64.7
• Uterine rupture 10 29.4
• Placenta acreta 2 5.9
Operative indications for CUS n = 20
• Uterine atony 12 60.0
• Placenta acreta 5 25.0
• Uterine rupture 3 15.0
Postoperative outcome n = 54
• Stop bleeding 44 81.5
•Maternal death 10 18.5
• Anemia 34/44 77.3
• Surgical site-infection 7/44 15.9
• Endometritis 3/44 6.8
BHAL, bilateral hypogastric artery ligation.

Saharan African authors [3,6,7,10]. Housewives with low
socio-economic level were dominant suggesting that PPH
occurs preferentially in the lower socio-professional strata
of LMICs [3,4,6,9,15]. Uterine atony represented the main
cause of PPH, as has been widely reported in the literature
[1–5,10,13–19]. In this study, very few cases of PPH under-
went surgical management (5.6%), as these were second-
line measures reserved for refractory PPH [1,5,10,13,15].
RUS (63.0%) was the predominant surgical technique used,
as highlighted by many African authors. It was performed
because of the poor condition of the mother, fear of re-
bleeding and unavailability of blood transfusion [3,4,6,11].
Subtotal hysterectomy was the main RUS performed be-
cause it is simple and quick to performed (58.8%). Postpar-
tum hysterectomy was mainly indicated for uterine atony
(64.7%) and uterine rupture (29.4%) but a significant statis-
tical relationship was not verified in this study because this
surgical procedure is commonly performed in poor coun-
tries [5,10] because of the competence of the practitioner
and the safety of the patients (extensive and old uterine le-
sions, unavailability of resuscitation and blood products,
and operating rooms). CUS was rarely but not negligible
(37.0%) with a predominance of Tsirulnikov triple vascu-
lar ligation (40.0%) because it is easier to perform in case
of uterine atony (60.0%) with significantly positive results
in the range of 60–70% [1,10]. BHAL is also a very sim-
ple method with a very low risk of immediate complica-
tions [1,10]. Simple suturing of uterine injuries (Hysterog-

Table 4. Maternal death profile data.
Deceased women risk factors n = 10 %

Age (years)
• <30 2 20.0
• >30 8 80.0
Parity
• <4 3 30.0
• >4 7 70.0
Reason for admission or PPH etiology
• Uterine atony 4 40.0
• Placenta acreta 4 40.0
• Uterine rupture 2 20.0
Method of delivery
• Vaginal 5 50.0
• Cesarean 5 50.0
Time from vaginal birth until surgery for PPH
• <30 minutes 2 20.0
• ≥30 minutes 8 80.0
Type of surgery
• Radical uterine surgery (RUS) 3 30.0
• Conservative uterine surgery (CUS) 7 70.0
Time from surgery until death
• <30 minutes 3 30.0
• ≥30 minutes 7 70.0

raphy) required prompt surgical management on admission
for recent, and non-extensive traumatic uterine injuries in
young pauciparous women. In developed countries, con-
servative surgical methods have been used as the first line
of care because of their accessibility, low amounts of blood
loss and duration, effective resuscitative measures and short
management [1,10]. As in this study, it is common to per-
form a RUS in elderly multiparous women with extensive
and long-standing traumatic uterine injury [3,6,9,11,18–
24]. Subtotal hysterectomy is the gold standard procedure
for RUS because of its simplicity and the rapidity of exe-
cution [15,18]. When comparing surgical procedures, none
has shown superiority over the others as demonstrated by
some authors [10,13]. The choice of surgical techniques
in the treatment of PPH should be guided by the experi-
ence and competence of the surgeon [5,10,24,25], which
our studywas not intended to demonstrate. Difficulties with
blood transfusion and fear of rebleeding are key factors in
the choice of a surgical method [9–11,22,24]. In addition,
the high number of young females in the population, a con-
sistent demographic factor in LMICs, makes it difficult to
assess the effectiveness of surgery [8,16,21–23,25]. In de-
veloped countries, RUS is frequently performed as a last
option, in cases of failure of embolization and surgical uter-
ine devascularization procedures [1,5,12]. The association
between age and the surgical method performed in uterine
atony is widely described in the literature [8,16,21–23]. An
increase in postpartum hysterectomy with maternal age has
been demonstrated with an odds ratio of 1.6 (95% confi-
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dence interval (CI): 0.9 to 2.9) for the age group between
20 and 29 years, 4.0 (95% CI: 2.2 to 7.1) for those between
30 and 39 years, and 7.6 (95% CI: 4.0 to 14.3) beyond 40
years [17–20]. Uterine atony is described as a pathology
of older multiparous women due to an exhausted and aged
myometrium [8,17,21–23].

Surgical results were satisfactory in this study with
high rate of cessation of bleeding (81.5%). Nevertheless,
maternal lethality related to PPH was significantly high
(18.51%). Maternal deaths (MD) were mainly related to
multiparous women over 30 years of age, with placenta ac-
reta. In the literature, observations have been described
with the risk of MD increasing from an odds ratio (OR) =
1 in those under 20 years to an OR = 2.15 after 35 years
of age [7,21–26]. The profile of MDs was consistent with
the socio-demographic findings of LMICs. In this study,
most MDs were rapidly seen within 30 minutes of admis-
sion because these patients were hemodynamically unstable
and did not receive effective resuscitative care. This was il-
lustrated by the predominance of MDs (70%) in placenta
acreta despite the small number (n = 7) because they were
seen two hours after surgery. Due to a more favorable prog-
nosis, many authors propose radical management, in case of
morbid placental insertion [6–11]. These MDs may not be
related to surgery but exacerbating factors such as poor ma-
ternal hemodynamic status on admission, late referral after
prolonged hemorrhage. Regarding the evaluation of the ef-
fectiveness of surgical methods, there was no significant as-
sociation with the mode of delivery or the etiology of PPH
and surgical technique used. This is similar to many au-
thors who show that surgical outcome is better when per-
formed promptly by competent surgeons [9,14,18]. MDs
are more likely due to uncompensated blood loss than as
a consequence of surgery. Implementation of guidelines is
needed to improve surgeon selection for surgical treatment
of PPH, as hospital-based shifts are often performed by res-
ident physicians. Surgical failure and poor prognostic fac-
tors may include prolonged vaginal bleeding, hemorrhagic
shock, severe anemia, and unmet transfusion needs. Most
of these factors are interrelated and are found in underde-
veloped countries [10,23–25]. Further operational research
would effectively evaluate the choice of surgical method for
the management in our LMICs. Prompt initiation of these
therapeutic measures in first-contact health care setting fa-
cilities is essential to improve maternal prognosis [24,26–
28]. Implementation of these actions is essential in choos-
ing the type of surgery to minimize patient risks and ensure
surgical success.

5. Conclusions
Postpartum hemorrhage (PPH) is the predominant se-

vere complication of childbirth. Surgical management re-
mains the last resort to stop hemorrhage but is the first line
of defense in underdeveloped countries for safety reasons.
No surgical method has been shown to be superior to the

other; however, the small size of our population does not
allow us to generalize these observations. The choice of
a surgical method must take into account the preservation
of women’s lives as determined by maternal status on ad-
mission, surgeon kill, availability of operating rooms, and
resuscitation options.
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