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ABSTRACT

Objective: To evaluate the effect of bilateral hypogastric artery
ligation (BHGAL) on women's pregnancy outcomes and fertility
rates in cases with severe postpartum hemorrhage.

Methods: Patients hospitalized in a tertiary care center between
2007 and 2018 were included in the study. The records of cases
were obtained from the hospital database, retrospectively. Maternal
demographic data, morbidities or complications associated with
BHGAL surgery, any additional haemostatic interventional
or surgical procedures, preoperative admission and lowest
postoperative haematocrit-hemoglobin values, blood products given,
type of anaesthesia, intensive care unit (ICU) and length of hospital
stay were recorded. In cases without surgical sterilization, future
fertility and subsequent pregnancy outcomes were assessed for at
least two years after operation. Information was obtained through
face-to-face or telephone interviews with patients whose long-term
fertility and subsequent pregnancy outcomes were assessed.
Results: Sixty-eight patients with BHGAL surgery history were
included in the study. 26 Of 37 cases (70%) that did not undergo
surgical sterilization had a desire for pregnancy after the surgery.
Six of these cases (23%) were diagnosed with secondary infertility.
The fertility rate of these cases was 77%, and subsequent pregnancy
was detected in 20 women. A total of 25 pregnancies, including first
and second pregnancies, developed, and 15 of these pregnancies
resulted in term delivery, six preterm births, one stillbirth, and three
abortions.

Conclusions: The postoperative pregnancy rate was found to be
higher than the rate of women with infertility problems, and this
surgery does not seem to adversely affect pregnancy outcomes. This
is a tertiary center experience and cohort studies with large patient

series are needed.
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1. Introduction

Postpartum hemorrhage (PPH) is a common and challenging
clinical emergency and may result in maternal mortality if not
intervened promptly. It complicates 1%-5% of all deliveries and
accounts for 25% of all maternal deaths worldwide. The expected
blood losses for vaginal delivery and cesarean section are 500
and 1000 mL, respectively[1.2]. Severe PPH can be defined as
postpartum blood loss of 1000 mL or more in the first 24 h after
birth, regardless of the mode of delivery. Symptoms or signs of
hypovolemia may be observed in cases with PPH|3.4]. Uterine atony
is the most common cause of PPH and accounts for 80% of the

cases[1].

Significance

Hypogastric artery ligation probably does not affect the
subsequent fertility and pregnancy outcomes. The loss of
reproductive function caused by hysterectomy has led to
the need for alternative surgical methods in cases of severe
postpartum bleeding. At this point, hypogastric artery
ligation remains the pelvic surgical procedure of choice for
obstetricians in young or low parity women experiencing
severe postpartum hemorrhage. This study revealed that
bilateral hypogastric artery ligation surgery does not seem to

adversely affect pregnancy outcomes.
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Intervention options for postpartum bleeding may differ between
patients. Etiological factors, surgeons' experience, and hospital
conditions shape these differences[5]. Surgical intervention should
be considered without delay in bleeding that does not stop despite
uterotonic treatment or bimanual uterine massage[l]. Traditionally,
hysterectomy has been applied in life-threatening cases due to severe
PPH refractory to conservative treatment methods and still has a
place in obstetric surgery[6]. The fact that hysterectomy causes loss
of reproductive function has led to the need for alternative surgical
methods. At this point, bilateral hypogastric artery ligation (BHGAL)
may be one of these procedures.

In studies evaluating the long-term fertility results of BHGAL
surgery in the literature, the results point to higher pregnancy
rates and no adverse effect on future fertility[7.8]. This study is a
retrospective case series and aims to evaluate the impact of the
BHGAL for severe PPH on women's future fertility and subsequent

pregnancy outcomes.

2. Materials and methods

2.1. Participant’s numbers and characteristics

Patients who were operated on in the Gynecology and Obstetrics

Service of Dicle University Medical Faculty Hospital between 2007

138 Patients with BHGAL surgery

and 2018 were included in the study. Cases with done laparotomy
due to severe PPH that did not respond to conservative treatment
during or after cesarean or after vaginal delivery were evaluated.
Pregnancies terminated before the 20th gestational week, patients
who underwent BHGAL with a gynecological indication or occurred
maternal death were excluded from the study.

There were 22339 births in the date range of the study, and
BHGAL was performed in one of 243 live births. This procedure
was applied to 135 cases (97.8%) for obstetric reasons. Uterine-
sparing surgery was performed in 54.1% (n=73) of these cases.
Four cases could not be reached because of incomplete data in the
hospital database, and one patient refused to participate. Thus, 68
cases were included in the study. The flowchart of information about
the number of cases is given in Figure 1.

The participants were given detailed information about the study
to be carried out, and they were asked whether they would like to
participate in the study, either face-to-face or via telephone. Face-
to-face interviews were conducted with 28 patients in the outpatient
clinic. Then, the informed consent form was read and signed by
each of them. However, after the coronavirus disease (COVID-19)
pandemic began to affect our country on March 2020[9], 40 patients
were not called to the hospital to prevent a possible viral contagion,
and instead of meeting face to face, the participants were interviewed
by phone. Verbal informed consent was obtained from the women

who wanted to participate in the study.

Excluded, n=3

135 Patients undergoing BHGAL for obstetric reasons

Surgery for gynecological reasons

Eligible patients, n=73

Excluded, n=62
Surgically infertile patients undergoing hysterectomy

Excluded, n=5

Enrolled and evaluated patients, n=68

Incomplete information, n=4
Did not consent, n=1

Patients with no desire for pregnancy after surgery, n=42

Patients with pregnancy desire, n=26

Undergoing bilateral tubal ligation, n=31
Using a method of contraception, n=11

Patients who were able to conceive, n=20
Fertility rate, 77%

Patients with secondary infertility, n=6

Figure 1. The flowchart of the number of participants and the cases with reproductive outcomes. BHGAL.: bilateral hypogastric artery ligation.
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2.2. Information on the assessed data

The records of the patients in the hospital archive was analyzed
retrospectively from the database. The relevant data obtained were
maternal age, gravidity, parity, previous cesarean history, presence
of chronic disease, gestational week, mode of delivery, causes of
PPH, whether an interventional or surgical additional method is
used to provide hemostasis (uterine compression sutures, uterine
and/or ovarian artery ligation, uterine Bakri® postpartum balloon
or foley catheter application, eic.), surgery-related morbidities
and complications, preoperative initial and postoperative lowest
hematocrit (Hct)-hemoglobin (Hgb) values, type of anesthesia,
length of stay in the intensive care unit (ICU) and clinic.

Unit (U) of transfused blood products was calculated during the
hospitalization period. If 10 U of red blood cells (RBCs) were given
within 24 h or 3 U or more of RBCs were given within 1 h, or if any
type of blood components were transfused at an amount of 4 U or
more within 30 min, the patient was defined as a case with massive

blood transfusion[10].

2.3. Surgical procedure of BHGAL

The ligation procedure was performed bilaterally in all cases. The
surgical technique was the standard. It has been seen by examining
the operation notes in the electronic data system of the hospital
that the procedure was applied to patients with similar methods.
The hypogastric artery was ligated approximately 4 cm distal to the
bifurcation point of the common iliac artery using an absorbable

suture [United States Pharmacopeia (USP) size O or 1].

2.4. Long—term assessments

Future fertility and pregnancy outcomes in cases without surgical
sterilization were assessed until March 2021. This period refers
to at least two years of life after the surgery. The time interval
between the BHGAL surgery and the first pregnancy, the type of
pregnancy (normal, miscarriage, abortion, or ectopic), the outcome
of pregnancy, and complications of the third stage of labor were
examined. Cases who could not get pregnant even though they had
unprotected coitus with their partner for one year or more were
considered secondary infertile. In women aged 35 and over, the limit

time for unprotected coitus time was accepted as six months|11].

2.5. Statistical analysis

All data were analyzed using Statistical Package for Social Sciences
(SPSS version 23.0, Chicago, IL, USA). The data distribution was
analysed using either the Kolmogorov-Smirnov or Shapiro-Wilk test.
Continuous variables are presented as meanz+standard deviation (SD)
or median [interquartile range (IQR)] depending on their normality.

Categorical variables are presented as numbers and percentage (%).

2.6. Ethics approval

This is an observational study that was approved by the Dicle
University Medical Faculty Ethics Committee for Non-interventional
Studies (Approval No:34). Written or verbal consent was obtained

from all participants in the study.

3. Results

3.1. Demographic and laboratory data analysts

The cases had a mean age of (30.7+6.0) years, with median gravidity
and parity values of 5(4) and 3(2), respectively. Demographic and

laboratory characteristics of the cases are listed in Table 1.

3.2. Analysis of clinical data

The BHGAL was performed in 61 patients (89.7%) during or
after cesarean and in seven patients (10.3%) after vaginal delivery.
The procedure was performed most frequently (69.1% and n=47)
due to peripartum hemorrhage associated with the placenta
accreta spectrum (PAS). Uterine artery ligation (64% and n=32)
was the most preferred additional method to provide hemostasis.
Disseminated intravascular coagulation and incision site infection
were the most common postoperative complications, with equal
rates of 31.3% (n=5). Massive blood transfusion (42.6% and n=29)
was the most common surgery-related morbidity. General anesthesia
was applied before the operation in half of the cases included in
the study, while spinal anesthesia was applied in the other half. The

clinical features of the cases are shown in Table 2.

Table 1. Demographic and laboratory characteristics of the cases.

Parameters Data

Demographic characteristics
Age’, years 30.7+6.0
Gravidity” 5(4)
Parity# 3(2)
Length of stay in ICU", day 4(4)
Length of hospital stay”, day 6(5)

Hct values’, %
Preoperative 31.01+6.55
Postoperative 27.65+4.65

Preoperative gestational weeks, n(%)
20-24 1(1.5)
24-32 11(16.2)
32-34 7(10.3)
34-37 16(23.5)
37-39 33(48.5)

Number of previous cesarean sections, n(%) 54(79.4)
1 14(20.6)
2 19(27.9)
3 15(22.1)
4 5(7.4)
5 1(1.5)

The values are presented as mean+SD’", median (IQR)#, or as a number and
percentage. Het: hematocrit, ICU: intensive care unit.
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Table 2. Clinical characteristics of the cases.

Table 3. Subsequent pregnancy outcomes of the cases.

Parameters Data Parameters Data
The period of implementation of the BHGAL, n(%) G1, n=20
In the same session as the cesarean 54(79.4) Weeks of birth
During relaparotomy after cesarean 7(10.3) <24 3(15)
During laparotomy after vaginal delivery 7(10.3) 24-32 1(5)
Indications of BHGAL, n(%) ;iz‘; i(ig)
Placenta accreta spectrum 47(69.1) 37_‘39 12260)
Uterine atony 12(17.6) P‘ ) ) ] )
Uterine rupture or genital tract laceration 11(16.2) :En?c}, outeomes 315
Coagulopathic obstetric pathologies 10(14.7) 'or }On (15)
. ) i Stillbirth 1(5)
Insufficient bleeding control during surgery 7(10.3) .
Preterm birth 4(20)
Cases with undergoing additional 50(73.5) Term birth 12(60)
hemostatic intervention, n(%) G2, n=5
Uterine artery ligation” 32(64) Weeks of birth
Uterine compression sutures 27(54) 24-32 1(20)
Uterine Bakri® balloon tamponade or 16(32) 32-34 1(20)
foley catheter application” 37-39 3(60)
Utero-ovarian ligament ligation” 9(18) Pregnancy outcomes
Curettage of uterine cavityﬁ 1(2) Preterm birth 2(40)
Cases with complications and morbidities, n(%) 16(23.5) Term birth 3(60)
Disseminated intravascular coagulation® 5(31.3) Data are expressed as n(%). G1: first pregnancy; G2: second pregnancy.
Bladder injury” 5(31.3)
Incision site infection” 5(31.3)
Pelvic inflammatory disease” 4(25.0) 4. Discussion
Acute respiratory distress syndrome” 3(18.7)
. #
Acute renal failure 10.1) Obstetricians should follow the algorithms for hemostatic
Tleus® 1(0.1) duri tical ob o " d
Incisional hernia® 100.1) management during critical obstetric hemorrhages and use
Relaparotomy” 1(0.1) appropriate intervention strategies. Surgical intervention should be
Ureteral injury” 1(0.1) considered in cases with severe PPH in which medical treatments
Blood components and replaced values [unit(s)], and conservative methods cannot be successful[l,12]. At this point,
m]icgacn (IQR) - the effectiveness of pelvic vascular ligation procedures in bleeding
Whole blood 1) control should not be underestimated. Although it is a good option
FFP 2(3) for PPH control, it remains unclear whether this surgery can be
Apheresis platelet 000) safely performed in young and low-parity women who demand
Pooled platelet 0(0) . . . .
fertil h fertil 11 .
Cryoprecipitate 000) ertility preservation or whose fertility will need to be preserved
Fibrinogen, g 0(0) The rate of cases with secondary infertility in our study was found

The values are presented as median (IQR) or as a number and percentage.
BHGAL: bilateral hypogastric artery ligation; RBC: red blood cell;
FFP: fresh frozen plasma. Category of cases with undergoing additional
hemostatic intervention. Data are obtained by dividing by the number of
50 cases. “Category of cases with complications and morbidities. Data are
obtained by dividing by the number of 16 cases.

3.3. Long—term fertility and pregnancy outcomes

Bilateral tubal ligation was applied to 31 cases (45.6%). Of 37
women who did not undergo surgical sterilization, 70% (n=26)
desired subsequent pregnancy. Six of these patients (23%) were
diagnosed with secondary infertility. On the other hand, the fertility
rate of the cases was found as 77% (n=20). The flowchart of the
information about the analyzed data is given in Figure 1.

Five women had two pregnancy experiences. Postoperative
pregnancies resulted in 15 term births, six preterm births, one
stillbirth, and three abortions. The data of the first pregnancy after
the operation and the second pregnancy, if any, of the patients are

shown in Table 3.

to be higher than the studies in the literature. However, the fertility
rate is consistent with the studies, and the rate of women who can
become pregnant after surgery is higher than in cases with secondary
infertility[7.8].

In a series, it was stated that 23 women had a desire for pregnancy
in the following years after the surgery, and 20 of these women
(86.9% fertility rate) were able to get pregnant|7]. A total of 45
live-term births were reported. Nizard et al[6] also evaluated
women who underwent BHGAL for severe PPH between 1989
and 2001. According to their data, all the women who had a desire
for pregnancy were able to get pregnant within the first year after
the operation. Secondary infertility was not detected in any of the
cases. Thirteen of the pregnancies resulted in term delivery, two of
them resulted in ectopic pregnancy, three of them with spontaneous
abortion, and three of them with medical abortion, and they stated
that a total of 21 pregnancies. Papp et al[13] evaluated 37 patients
who underwent therapeutic or prophylactic BHGAL for obstetric
indication and detected pregnancy in four of 13 cases. All these

pregnancies healthily had reached the term, and the deliveries
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happened without any problems. No complications also were
encountered in the subsequent term deliveries of the cases in our
study.

Gizzo et al[8] evaluated the effects of hemostatic surgical techniques
applied in PPH on fertility rates and pregnancy outcomes in women
by examining the 15-year literature (9 studies) in their systematic
review. According to the results, fertility rates vary between 50%-
100%.

In this study, only 38.2% of the women had the desire to conceive
after the operation, and there were no women who had experienced
more than two pregnancies. This situation is probably due to the
adverse psychological effects of intensive care and heavy treatment
process, and severe obstetric hemorrhage on patients. As a matter
of fact, in the study of Tan et a/[14], the fear of being pregnant again
in the future was found to be higher in those with a history of
complicated pregnancy or birth. Providing psychological support
to patients may be beneficial, but more research is needed on this
subject.

The most common cause of PPH is uterine atony, which progresses
with failure of myometrial contractions. Today, 5% of deliveries are
complicated by uterine atony[15]. In many of the previous studies,
the most common obstetric indication for BHGAL was uterine atony
bleedingf4.8]. With the rate of cesarean section reaching from 15%
to 50% in the last 20 years in Turkey, it seems that PAS will replace
uterine atony, which has a critical role in the etiology of obstetric
hemorrhages. Most of our cases (79.4%) had a history of previous
cesareans. Hypogastric artery ligation was performed in 69.1% of
the cases due to PAS-related bleeding and 17.6% of uterine atony
bleeding, and these data associated with the rising ratio of cesareans
in our country. Icen et al touched upon this issue in a study they
conducted and stated that PAS had become the leading cause of
BHGAL]J5]. Furthermore, it may be advantageous to use pelvic
devascularization surgeries such as BHGAL in PAS cases to reduce
perioperative blood loss[16].

There are some limitations of the study. The fact that the study
was conducted during the COVID-19 outbreak prompted us to
change the study's methodology to prevent viral contamination.
Due to the use of retrospective data, the phone numbers of some
cases in the hospital records could not be reached. Fertility can be
affected by many factors (age, previous surgeries, ovarian reserve,
co-morbidities, etc.), which may have changed the result of the
study. Cases with secondary infertility could not be evaluated in this
respect.

In conclusion, due to the relatively high fertility rates after surgery,
BHGAL is still the preferred pelvic vascular ligation procedure for
young or low-parity women with severe PPH. We think this surgery
does not affect fertility and pregnancy outcomes, but cohort studies

with more significant numbers of patients are needed.
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