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Abstract

Background and objective: The placenta accreta spectrum is a major public health problem.
Many interventional measures are used for controlling hemorrhage and preventing emergency
caesarean hysterectomy. The aim of this study was to evaluate the role of uterine artery clamping
in reducing maternal morbidity and mortality in pregnancies complicated by placenta accrete
spectrum.

Methods: This is a retrospective case-control study implemented in the Sulaymaniyah Maternity
Teaching Hospital in Sulaymaniyah city, Kurdistan region-Iraq through the period of 2 years from
1% of June 2020, to 31% of May, 2022. A sample of sixty pregnant women with placenta accreta
spectrum surgically managed by elective cesarean section and divided into two study groups (32
women underwent elective cesarean section with uterine artery clamping [interventional group]
and 28 women underwent elective cesarean section without uterine artery clamping [control

group]).

Results: The postoperative hemoglobin level was significantly higher in women of the
interventional group with a mean of (10.1+0.7 gm/dL) compared to (9.3+1 gm/dL) in women of
the control group. The mean of units of blood transfused was significantly lower in women of the
interventional group with a mean of (1.3+0.6 units) compared to (3.1£1.4 units) in women of the
control group. Also, there was a significant reduction in units of fresh frozen plasma in women of
the interventional group with a mean of (0.9+0.6 units) compared to (2.9£1.5 units) in women of
the control group.

Conclusions: The uterine artery clamping before placental separation is helpful in reducing the
rate of maternal morbidity and mortality in pregnancies complicated by placenta accreta spectrum.
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Introduction

The placenta accreta spectrum (PAS) is
evolved nowadays to become one of the
major iatrogenic public health concern.! The
placenta accreta is defined as abnormally
invaded trophoblast for part or all of the
placenta deep into uterine wall through
myometrium. The PAS or previously called
morbidly adherent placenta is defined as
range of disorders characterized by
pathological placental adherence that
included placenta increta, placenta precreta
and placenta accrete.? Main reason for high
PAS rates is an increased caesarean section
rate. The PAS risk is ranged between 0.3%
for one previous cesarean section and 6.7%
for five or more cesarean sections. 3
Moreover, risk of PAS is reaching to about
11% when accompanied with placenta previa
and one previous cesarean section, while it
reaches about 40% with placenta previa and
two previous cesarean sections, and about
60% if accompanied with placenta previa and
three or more previous cesarean sections.*
The favorable hypothesis regarding etiology
of PAS revealed that abnormal placental villa
anchoring and trophopblast infiltration in
women with PAS is attributed to defective
endometrial-myometrial interface in area of
uterine scar that causing failure in developing
normal deciduas. Many authors referred to
history of previous caesarean sections that is
associated with developing uterine scar
which causing deficit in uterine wall and
interrupted the  endometrial-myometrial
interface which increasing risk of placenta
accreta spectrum.> © On other hand, this
hypothesis failed to explain the etiology of
placenta accreta spectrum disorders in
women with nulliparous women or in women
not subjected to previous uterine surgery and
surgical intervention. .7

The PAS is accompanied with high rates of
morbidity and mortality rates. Rate of co-

morbidities associated with placenta accreta
spectrum is ranged between 24-67% of
affected women which are mainly severe
bleeding with blood loss range of 2000-4000
ml, blood transfusion complications,
coagulation  disorders, organs injury,
thromboembolic disorders, infection and
second surgical operation.? ° Maternal death
rates related to placenta accreta spectrum are
ranged between 0.05-7%, that are aggravated
by many risk factors such as lack of early
antenatal diagnosis, economic status, hospital
facilities, multidisciplinary team and
experience of surgeons.'®!! Many societies
and organizations emphasized specific
guidelines  regarding placenta accreta
spectrum focusing on role of experienced
multidisciplinary team and center of
excellence in diagnosis and management of
these disorders.*?14

The main factor that improves outcome and
reduce maternal mortality and morbidity is an
appropriate intervention at an appropriate
time to stop bleeding in severe postpartum
hemorrhage.!®

Despite the high incidence of PAS recently,
there is a scarcity in literatures discussing
alternatives in management of this issue. The
main goal in the management of placenta
accreta spectrum is controlling blood loss and
preventing an emergency hysterectomy.
Many obstetricians prefer planned cesarean
hysterectomy as it shows good outcomes in
preventing hemorrhage and preserving
lives.'® However, hysterectomy is not the
favorable choice especially in young women.
The uterine arteries provide 90% of the
uterine blood supply and anastomose with the
ovarian, fallopian, and vaginal arteries.'’ For
that reason; ligation of uterine artery before
placental separation helps in controlling
hemorrhage and preventing an emergent
hysterectomy during cesarean sections for
women with placenta accreta spectrum.!®
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In Iraqg, the incidence of placenta accreta is
increased in last decades with increased
parity and previous cesarean sections
number'®. The cesarean section rates in
Kurdistan region has increased in last years
and has become higher than recommended
rates by World Health Organization which
explain the evolving increase in PAS
incidence.?° The aim of current study was to
evaluate the role of uterine artery clamping in
reducing the rate of maternal morbidity and
mortality in pregnancies complicated by
placenta accrete spectrum.

Patients and methods

The present study was a retrospective case
control study conducted in the Sulaymaniyah
Maternity Teaching Hospital in
Sulaymaniyah city, Kurdistan region-Iraq
through the period of 2 years from 1% of June
2020, to 31 of May, 2022.The studied
population was pregnant women complicated
by placenta accreta spectrum. Inclusion
criteria were pregnant women with placenta
accreta spectrum who have undergone
elective cesarean section. Exclusion were
unscheduled cesarean section and women
with incomplete or missing saved data and
women who refused to participate. The study
ethics were implemented by documented
approval of Kurdistan Board and Hospital
authority, agreement of patients, in addition
to confidentiality of data and management of
complications accordingly. Sixty pregnant
women with placenta accreta spectrum (PAS)
surgically managed by elective cesarean
section (CS) were taken and divided into two
study groups (32 women underwent elective
CS  with uterine artery clamping
[interventional group] and 28 women
underwent elective CS without uterine artery
clamping [control group]).

Information of pregnant women was
collected either directly or retrospectively
from saved records of women and filled in a
prepared  questionnaire  designed by

researchers. The questionnaire included
women's  general characteristics  (age,
residence, body mass index, gravidity, parity,
miscarriage, and gestational age), women's
medical and surgical history, previous
cesarean  sections and  preoperative
hemoglobin level) and surgery outcomes
(postoperative hemoglobin level, blood and
blood product transfusion, hysterectomy,
other complications, hospital stay duration
and surgical operation time). The diagnosis of
placenta accreta spectrum was done by the
obstetrician through at least two ultrasound
reports showing signs of placenta accreta
spectrum (loss of clear zone, placental
lacunae, myometrial thinning, placental
bulge, focal exophytic mass) while the final
diagnosis was made during cesarean section.
All cases were subjected to MDT (senior
obstetricians,consultant surgeon in the
presence of anastheologist and neonatologist)
and cesarean section was decided by them.
The cases were divided according to whether
the uterine artery clamping was done or not.
The cases were admitted in the Maternity
Teaching Hospital one day before the
operation, pre operatively all of them had
prepared at least 4 units of blood and 4 units
of fresh frozen plasma, cross matching was
done. Counselling of the women was done
about the consequences of the operation and
the need for blood and blood product
transfusion also the need for hysterectomy
was discussed and written consent taken. The
surgical procedure included delivery of the
fetus and clamping of the umbilical cord,
leaving the placenta insitu, then 10 IU
oxytocin bolus and 10 IU infusion dose given
the two vascular clamps were applied at the
level of the internal os of cervix afterwards
the placenta was delivered and the uterus was
sutured by double layers, then the uterine
artery clamps were removed. If the bleeding
was severe and not controlled, other
measures were undertaken such as bilateral
Internal iliac artery ligation with or without
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compression sutures. pre and post operative
blood loss by hemoglobin level estimation
with time of operation individually. The
primary outcome measures were whether a
caesarean hysterectomy was done or not,
intraoperative blood loss, blood and blood
products transfusion requirement, duration of
surgery and the need for hemostatic
measures.

The pregnant women's information was
entered and interpreted statistically by
SPSSprogram-26.  Suitable table were
implemented accordingly. The chi square and
fishers’ exact tests were used for statistical
relationships, while independent sample t-
test was used for continuous variables. A p
value of <0.05 was regarded as significant.

Results

This study included sixty pregnant women
with placenta accreta spectrum (PAS)
surgically managed by cesarean section (CS)
and divided into two study groups (32 women
underwent CS  with uterine artery
clamping[interventional group] and 28
women underwent CS without uterine artery
clamping [control group]).No significant
differences were observed between women of
both study groups regarding age (p=0.43),
residence (p=0.6), BMI (p=0.48), gravidity
(p=0.56), parity (p=0.28), miscarriage
(p=0.64), dead baby (p=0.74) and gestational
age (p=0.34). (Table 1)

Table (1): Distribution of women's general characteristics according to study groups.

Variable Study groups p value
Interventional Control
No. % No. %
Age (Years) 0.43N8
20-29 2 6.3 4 14.3
30-39 24 75.0 17 60.7
>40 6 18.8 7 25.0
Residence 0.6
Urban 12 37.5 8 28.6
Rural 20 62.5 20 71.4
BMI(Kg/m?) 0.48N8
Mean+SD 29.4+2.3 28.9+2.8
Gravidity 0.56N8
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Mean+SD 4.6+1.6 4.8+1.8

Parity 0.28 NS
Mean+SD 2.8+1.1 3.2+1.5

Miscarriage 0.64 NS
Mean+SD 0.78+0.94 0.67+0.72

Dead baby 0.74N8
Mean+SD 0.21+0.55 0.17+0.39

Gestational age (Weeks) 0.34 NS
Mean+SD 35.1«1.1 34.8+1

NS=Not significant.

No significant differences were observed surgical history (p=0.66), previous cesarean
between women of both study groups sections number (p=0.8) and preoperative
regarding past medical history (p=0.57), past hemoglobin level (p=0.3). (Table 2)

Table (2): Distribution of women's medical and surgical history according to study groups.

Variable Study groups p value
Interventional Control
No. % No. %
Past medical history 0.57N8
None 22 68.8 20 71.4
DM 5 15.6 1 3.6
HT 3 9.4 3 10.7
Hypothyroidism 1 3.1 1 3.6
DM & HT 1 3.1 2 7.1
DM & Hypothyroidism 0 - 1 3.6
Past surgical history 0.66NS
CS 25 78.1 21 75.0
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CS & Appendectomy 4 12.5 2 7.1

CS & laparotomy 1 3.1 2 7.1

CS, Append. & laparotomy 1 3.1 1 3.6

Cesarean section & curettage 0 - 1 3.6

Previous CSs 0.8N
Mean=SD 2.6t1 2.7+1

Preoperative Hb(g/dl) 0.3N8
Mean+SD 11.5+0.9 11.2+1.3

NS=Not significant.

The mean postoperative hemoglobin level
was significantly higher in women of
interventional group (p=0.002). Mean units
of blood transfused was significantly higher
in women of control group (p<0.001).
Although no significant difference in
hysterectomy between women of both study
groups (p=0.057), women of interventional
group were not subjected to hysterectomy,
while three women of control group
subjected to hysterectomy. No significant

differences were observed between women of
both study groups regarding other
complications  (p=0.16). A  significant
association was observed between longer
hospital stay duration and women of control
group (p<0.001). There was a significant
association between increased units of fresh
frozen plasma and women of control group
(p<0.001). Mean surgical operation time was
significantly longer in women of control
group (p<0.001). (Table 3)

Table (3): Distribution of surgery outcomes according to study groups.

Variable Study groups p value
Interventional Control
No. % No. %
Postoperative Hb(g/dl) 0.002%
Mean+SD 10.1+0.7 9.3+1
Blood transfusion(units) <0.001°
Mean+SD 1.3+0.6 3.1+1.4
Hysterectomy 0.057 NS
Yes 0 - 3 10.7
No 32 100.0 25 89.3
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Other complications 0.16N
None 29 90.6 19 67.9

PPH 0 - 3 10.7

Bladder injury 1 3.1 3 10.7

RPOC 1 3.1 1 3.6

Secondary laparotomy 0 - 1 3.6

Bladder injury &Rectovaginal fistula 1 3.1 0 -

PPH & PROC 0 - 1 3.6

Hospital stay duration(days) <0.001%
Mean+SD 2+0.4 2.7+0.6

Fresh frozen plasma(units) <0.001°
Mean+SD 0.9+0.6 2.9+1.5

Operation time(minutes) <0.001°
Mean+SD 78.2+£15.4 111.4+23.9

S=Significant, NS=Not significant.

Discussion

The placenta accreta spectrum is an
unfortunate  life-threatening  obstetrical
complication. Globally, the trend of PAS has
increased in last decades due to high increase
of cesarean section rates.?!

The present study showed that mean
postoperative  hemoglobin  level  was
significantly higher in intervention group
compared to control group (p=0.002). This
finding is consistent with results of Lin et al'®
retrospective study in Iraq which revealed
that mean reduction of hemoglobin among
PAS women in which the uterine artery was
ligated before placental delivery, was (2.63
g/L), while the mean reduction of
hemoglobin among PAS women in which the
uterine artery was not ligated, was (5.41 g/L).
Our study also reported a significantly lower
mean units of blood transfused for PAS

women who have undergone cesarean section
with uterine artery clamping (p<0.001). This
finding coincides with results of El Gelany et
al 22 prospective study in Egypt which
reported that estimated blood loss and blood
transfusion units were significantly lower in
PAS women managed by uterine artery
ligation. Another case series study conducted
in USA by Turan et al 2 revealed a higher
estimated blood loss levels among women
with PAS managed surgically by cesarean
section without uterine artery clamping. In
Iraq, it was shown that PAS complicating
pregnancies were highly associated with
blood loss and needed at least four to five
pints of blood during management.?*

The current study found no significant
difference in hysterectomy rate between the
two groups (p=0.057). This finding is similar
to results of Mohr-Sasson et al 2> who
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reported a comparable hysterectomy rate
among women with PAS managed with
uterine artery clamping and those women
managed without uterine artery clamping.
However, our study showed that PAS women
with uterine artery clamping were not
subjected to hysterectomy, while three PAS
women with uterine artery clamping were
subjected to hysterectomy. These findings are
in agreement with results of Aryananda et al
26 which stated that cesarean hysterectomy
could not be the default treatment option for
pregnant women complicated by placenta
accreta spectrum and other treatment options
showed a higher efficacy and safety without
need for hysterectomy. Our study also found
no significant differences between women of
both study groups regarding other
complications like PPH, bladder injury, etc.
These findings are consistent with results of
Verit et al 27 and Liu et al 28 which all revealed
no significant effect of uterine artery
clamping in reducing such complications.

In present study, a significant association was
observed between longer hospital stay
duration and women of control group
(p<0.001). Consistently, Kale et al*® reported
that uterine artery ligation decreases the
duration of hospital stay of women. Our study
found a significant association between
increased units of fresh frozen plasma and
women of control group (p<0.001). This
finding is parallel to reports of Butwick et al
39 who documented that fresh frozen plasma
is highly needed for women with placenta
accreta spectrum especially if managed
without clamping of uterine artery. The
current study also revealed that mean surgical
operation time was significantly longer in
women of control group (p<0.001). This
finding is similar to results of Verspyck et al
31 who revealed a shorter surgical operation
time for PAS women subjected to uterine
artery clamping.

Conclusion:

This study concluded that uterine artery
clamping before placental separation is
helpful in reducing the rate of maternal
morbidity and mortality in pregnancies
complicated by placenta accreta spectrum
and in reducing anemia, blood and blood
product transfusion, surgical operation time
and hospital stay duration.

Recommendation:

This study encourages Obstetricians to adopt
the option of uterine artery clamping in
surgical management of placenta accreta
spectrum. Further multi-centers studies on
role of uterine artery clamping in
management of placenta accreta spectrum
should be supported.
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