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ABSTRACT

Objective: To analyze maternal outcomes associated with different surgical approaches during cesarean section for morbidly
adherent placenta.

Study Design: Prospective longitudinal study.

Place and Duration of Study: Obstetrics & Gynecology Departments of Combined Military Hospital Sialkot, Quetta, Kharian,
Rawalpindi, Pakistan from Jan 2015 to Dec 2024.

Methodology: This study analyzed 252 women. Patients underwent five types of surgical intervention at time of cesarean
section: bilateral internal iliac artery ligation followed by hysterectomy, hysterectomy followed by bilateral internal iliac
ligation, hysterectomy alone, placenta left in situ followed by Injection Methotrexate and bilateral internal iliac ligation
followed by myometrial resection. Outcomes assessed included the operative time, number of transfusions, duration of
hospital stay, incidence of re-laparotomy and postoperative sepsis.

Results: A total of 252 patients were included. Age group ranged between 26 to 40 years (Mean 34.4+3.3), the gestational age
was between 34 to 37 weeks (Mean 35.6+0.94) and the mean BMI was 29.6 Kg/m2+1.9. Bilateral internal iliac ligation followed
by hysterectomy was done in 138(54.8%), hysterectomy followed by Bilateral internal iliac ligation in 71(28.2%), hysterectomy
in 27(10.7%), placenta left in situ in 2(0.8%) and myometrial resection in 14(5.6%) patients. The median hospital stay was 5
days, patients who did not undergo internal iliac ligation required more transfusions as compared to other surgical
approaches (p<0.001)

Conclusion: There is variability in clinical outcomes with different surgical approaches for morbidly adherent placenta during
cesarean section. The surgical procedures incorporating bilateral internal iliac artery ligation were associated with reduced
intraoperative blood loss and improved outcomes.
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INTRODUCTION

Morbidly adherent placenta (MAP) or Placenta
accreta spectrum (PAS) is a life-threatening obstetric
condition characterized by abnormal adherence of the
placenta to the uterine wall. Its incidence has risen in
parallel with the increasing rates of cesarean
deliveries.! and other uterine surgeries such as
myomectomy, endometrial ablation and curettage. The
exact cause of this condition is still not known but the
abnormal adherence of the placenta to abnormal
uterine wall makes the entire pelvis a highly vascular
area.! According to current literature, PAS occurs in
roughly 1 out of every 1000 births, with prevalence
rates varying between 0.04% and 09%.2 A
retrospective multicenter study conducted in 2022
found that 36.1% cases of placenta praevia had a
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morbidly adherent placenta.’

In recent years, diagnostic modalities and
surgical techniques for MAP have greatly evolved.
Early diagnosis and careful surgical planning can
significantly improve maternal outcomes.* Managing
MAP requires a well-defined pre and peroperative
strategy coordinated by a multidisciplinary team in
tertiary care centers.> Standard management of MAP
has  historically involved  elective  cesarean
hysterectomy, often complicated by massive
transfusions and significant maternal morbidity.¢ In an
effort to mitigate blood loss and reduce morbidity,
several adjunctive surgical techniques have been
employed, including bilateral internal iliac artery
ligation (BIIAL), leaving the placenta in situ, and
conservative  procedures such as myometrial
resection.” The internal iliac artery (IIA) serves as the
principal blood supply to the pelvis. In instances of
significant obstetric or gynecological hemorrhage,
ligation of the IIA can be a life-saving intervention. In
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recent practice, selective arterial embolization and
temporary balloon occlusion have also become
available, however, their use is often limited by
resource availability and the need for specialized
expertise.” Nonetheless, in life threatening obstetric
hemorrhage, IIA ligation remains an important option,
particularly when newer techniques are unavailable or
contraindicated.?

Despite the availability of these diverse
interventions, there is paucity of comparative data
evaluating their relative effectiveness in optimizing
surgical outcomes. Moreover, variations in surgical
expertise, institutional resources and patient related
factors further underscore the need for evidence based
stratification of these approaches. This study aims to
bridge this gap by systematically analyzing the
outcomes of various innovative surgical strategies
employed in the management of MAP. By comparing
key surgical and clinical indicators across different
operative modalities, this research seeks to identify
contextually feasible and effective techniques that
minimize maternal morbidity.

METHODOLOGY

This prospective longitudinal multi centered
study was conducted at the Gynecology and
Obstetrics Departments of four Combined Military
Hospitals, CMH Sialkot, CMH Quetta, CMH Kharian
and CMH Rawalpindi after approval from Ethical
Review Committee (ERC/27/2025 dated July 2025
{CMH Sialkot}, CMH-QTA-IERB/106/2025 dated 14
july 2025 {CMH Quetta}, A/25/52 dated june 2025
{CMH Kharian}, ERC Cert No 892 dated 25 June 2025
{CMH Rawalpindi}).

Inclusion Criteria: Women aged between 25 to 40
years, gestational age between 34 to 37 weeks,
confirmed cases of MAP at delivery were included
(both emergency and elective cesarean cases).

Exclusion Criteria: Suspected cases, focal accreta and
placenta praevia without evidence of morbid
adherence were excluded from the study and so were
patients with other co-morbidities.

A total of 252 women aged 25-40 years with
prenatally confirmed MAP [via ultrasound (grey scale
with Doppler) and/or MRI, done by consultant
radiologist], who underwent cesarean section between
34 to 37-weeks’ gestation, were included. The sample
size was determined based on an anticipated
prevalence of morbidly adherent placenta (MAP) of

5%, Non-probability convenient sampling technique
was used.

Patients were admitted one to two days before
surgery. Multidisciplinary liaisons were made with
urologist, anesthesiologist, vascular surgeon,
neonatologist and hematologist. Blood products were
arranged. High risk consent was taken from patients
including consent for hysterectomy, multiple
transfusions, visceral injury, intensive care admission
and ventilatory support. Choice of anesthesia was
made by the anesthesiologist. Abdomen was opened
through infraumbilical midline incision. Bladder was
carefully separated from uterus. Hysterotomy and
fetal extraction were performed away from the
invaded area. Following delivery of the fetus and
clamping of the umbilical cord, no attempts were
made to remove/detach the placenta and uterine
incision was closed with Vicryl 1 suture.

Uterus was then exteriorized and patients
underwent one of the following five surgical
procedures, Bilateral internal iliac artery ligation
followed by hysterectomy, Hysterectomy followed by
bilateral internal iliac artery ligation, Hysterectomy
alone, Placenta left in situ followed by Inj
Methotrexate, BIIAL followed by partial myometrial
resection of focal adherent placenta (Uterus was
preserved in patients undergoing this procedure).

Bilateral internal iliac artery ligation was
performed by accessing the retroperitoneal space after
incising  the  peritoneum  medial to the
infundibulopelvic ligament. The common iliac artery
was traced to its bifurcation, and the internal iliac
artery was carefully isolated approximately 2-3cm
distal to its origin. The anterior division was encircled
using a right-angle clamp, and a Vicryl 1 suture was
passed and securely tied without transecting the
artery. The same steps were repeated on the opposite
side to achieve bilateral ligation.

The choice of surgical method was guided by
intraoperative findings, type of placental adherence,
accessibility to internal iliac vessels, BMI, degree of
postpartum hemorrhage, parity, age of patient, blood

group and blood product availability,
medical/surgical comorbidities and institutional
protocols. Patients undergoing the five surgical

procedures were divided into five groups and in all
the groups, the following outcomes were assessed.
Primary outcomes were Number of blood product
transfusions (packed red cells, FFP, platelets),
Operative time (hours), Duration of hospital stay
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(days), Re-laparotomy rates. Secondary outcomes
were Postoperative sepsis (as per CDC criteria). Sepsis
was identified using the Centre for Disease Control
and prevention (CDC) Adult Sepsis Event (ASE)
definition. A case was classified as sepsis if it met the
following two criteria: A blood culture order,
indicating suspected infection and evidence of acute
organ dysfunction within * 2 days of the culture order.
This definition was applied based on clinical,
laboratory and treatment data available in-patient
records and is consistent with CDC surveillance
methodology,!! (Figure).

ANALVMA

Figure: Patient flow diagram (n=252)

All data were analyzed using Statistical Package
for the Social Sciences (SPSS) version 20. Continuous
variables, including maternal age, gestational age,
body mass index (BMI), duration of surgery, hospital
stay, and units of blood transfused, were found to be
normally distributed thus expressed as MeanSD.
Categorical variables, such as parity, previous
cesarean section, history of placenta previa, type of
surgical procedure, postoperative complications
(sepsis, re-laparotomy), were summarized
as frequencies and percentages.

As data was found to be normally distributed
with equal variances, so analysis of variance
(ANOVA-one way)was applied, as it allows
assessment of differences in mean values (e.g., mean
surgery time, mean hospital stay, mean blood
transfusion units) among more than two groups.
A two-sample t-test was used to compare the mean
difference between two independent groups, such as
when analyzing selected continuous outcomes
between pairs of surgical procedures. The Chi-square
test was employed to compare categorical variables,
such as the distribution of complications (sepsis, re-

laparotomy) across different surgical groups, in order
to determine whether differences in proportions were
statistically significant. The p-value of < 0.05was
considered statistically significant.

RESULTS

A total of 252 patients were included in the study.
The age group ranged between 26 to 40 years (Mean
34.4 years + 3.3), the gestational age was between 34 to
37 weeks (Mean 35.6 weeks * 0.94) and the mean BMI
was 29.6 Kg/m2+ 1.9. Among these patients, 148
women (58.7%) had a parity 23 and 181 (72%) of them
had >2 previous cesarean section. Among the patients,
40 (16%) had previous history of placenta previa.

The distribution of surgical procedures
performed is shown in Table-1. The most frequently
performed procedure was bilateral internal iliac
ligation (BIIL) followed by total abdominal
hysterectomy. (TAH)in 138 patients (54.8%), TAH

followed by BIILin 71 patients (28.2%). Other
approaches included TAH alonein 27 cases
(10.7%), myometrial resectionin 14 cases (5.6%),
and leaving placenta in situ with injection
methotrexate in 2 cases(0.8%).

Table-I: Comparison of Surgical Procedures (n=252)

Surgical Procedures n (%)
Bilateral Internal Iliac Ligation followed by 138(54.8%)
Hysterectomy

I.{yst.erectomy followed by Bilateral Internal Iliac 71(28.2%)
ligation

Hysterectomy Alone 27(10.7%)
Leaving Placenta followed by Inj Methotrexate 2(0.8%)
Myometrial Resection 14(5.6%)

There were5 cases (1.98%) of postoperative
sepsis: 3 cases (60%) in patients with placenta left in
situ + methotrexate, 1 case (20%) following
myometrial resection, 1 case (20%) following
hysterectomy alone.

Additionally, 8 patients (3.17%) required re-
exploration surgery: 3 cases (2.17%) in BIIL followed
by hysterectomy, 1 case (3.7%) after hysterectomy
alone, 2 cases (100%) in patients with placenta left in
situ, 2 cases (14.2%) following myometrial resection.

Comparison of different surgical procedures in
terms of operative time, hospital stay, and blood
transfusion requirements is presented in Table-II.

Among the different surgical approaches,
bilateral internal iliac ligation followed by
hysterectomy appeared to be the most employed
(54.7%) and may reflect a preferred strategy for
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Table-II: Perioperative Outcomes of Different Surgical Procedures (n=252)

Bilateral Internal Iliac Hysterectomy Hvsterectom Mvometrial Leaving Placenta
Ligation followed by Followed by Bilateral y y yome' followed by
et Alone Resection
hysterectomy Internal Ligation (n=27) (n=14) Methotrexate
(n=138) (n=71) (n=2)
Surgical Time 120.00 £0.58 125.004 0.60 141.0020.60 110.00 £0.50 70.00£0.30
(min)(Mean+SD)
Hospital Stay
(days) 3.50+£0.73 3.80+0.50 5.20 £0.60 6.00+0.64 13.00+ 1.40
(Mean#SD)
Blood Products
Transfused 3.40 £0.80 5.80+1.40 6.14 £1.32 6.00+1.30 6.50+0.70
(MeanSD)
p-value <0.001 <0.001 <0.001 <0.001 <0.001

optimal bleeding control. Conversely, higher blood
product requirements were observed in patients
undergoing hysterectomy followed by internal iliac
ligation, myometrial resection and leaving placenta in
situ, as compared to bilateral internal iliac ligation
followed by hysterectomy (p<0.001). The mean
hospital stay when placenta was left in situ was
significantly —higher (p<0.001) than the other
procedures suggesting prolonged postoperative
recovery time.

DISCUSSION

Morbidly adherent placenta (MAP) continues to
pose a significant obstetric risk, primarily due to
massive hemorrhage and related complications.’? In
our study among the interventions evaluated, those
incorporating bilateral internal iliac artery ligation;
either before or after hysterectomy, were associated
with reduced intraoperative blood loss and improved
hemostatic control. A study at a tertiary care hospital
in Pakistan in 2023 identified prior cesarean sections
and placenta praevia as key maternal risk factors for
morbidly adherent placenta, with most cases requiring
hysterectomy and presenting significant complications
such as bladder injury.’® A variety of interventions
have been employed to manage life threatening
postpartum hemorrhage in cases of morbidly adherent
placenta, including cervical lift off sutures, uterine
tamponade, compression sutures, vascular ligation of
uterine and internal iliac arteries, balloon occlusion
techniques and in severe cases hysterectomy.!41> In
morbidly adherent placenta, persistent bleeding may
occur despite uterine artery ligation due to continued
perfusion from cervical and vaginal arteries supplying
the lower uterine segment. Internal iliac artery ligation
is effective in controlling refractory hemorrhage as it
reduces blood flow to all these vessels.l® Another
study demonstrated that performing bilateral internal

iliac artery ligation during cesarean delivery for
placenta praevia significantly reduced the need for
hysterectomy.!” Our study aimed to compare maternal
outcomes across five surgical strategies and identify
the most effective approach in minimizing morbidity
and optimizing recovery. Our findings strongly
suggest that bilateral internal iliac artery ligation
(BIIAL) prior to or after hysterectomy reduces blood
loss, shortens hospital stay, and decreases the
incidence of serious postoperative complications.
Similar findings were reported by a meta-analysis of
795 patients in 2022, which showed that internal iliac
artery ligation in combination with uterine tamponade
minimized bleeding, yielded lower hysterectomy rates
and reduced overall morbidity.!8

A recent prospective study demonstrated that
performing bilateral internal iliac artery ligation
(BIIAL) prior to hysterectomy in cases of placenta
accreta significantly reduced intraoperative blood loss,
minimized transfusion requirements and provided a
more controlled surgical field by lowering pelvic
arterial perfusion.’ Our results support this: women
undergoing BIIAL before hysterectomy required
significantly fewer blood products compared to those
who had hysterectomy first. This led to somewhat
longer operative time as compared to procedures
where vascular ligation was not performed (although
not statistically significant) but translated into a
shorter hospital stay and reduced need for re-
laparotomy.

Postoperative complications such as sepsis was
also lower in the BIIAL-hysterectomy group (although
not statistically significant). These improvements may
be attributable to better hemostatic control and
reduced surgical trauma, both of which contribute to
lower systemic inflammation and faster recovery. The
traditional approach of performing hysterectomy
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before BIIAL, although still commonly practiced, was
associated with greater blood loss, higher morbidity,
and longer hospital stays. Similar findings were noted
in a recent research, who reported that performing
hysterectomy before internal iliac artery ligation was
associated with higher intraoperative blood loss and
increased morbidity, underscoring the advantages of
internal iliac artery ligation.20

A quasi experimental study on 77 patients with
PAS, conducted at a teriary care hospital of Pakistan in
2024, compared maternal outcomes when BIIAL was
performed before or after obstetric hysterectomy. They
found that BIIAL before hysterectomy was associated
with reduced incidence of severe post operative
anemia (p=0.006) Conservative strategies such as
leaving the placenta in situ, while used in select cases,
showed poor outcomes in our sample, with high rates
of sepsis and reoperation. Both cases where placenta
was left in situ had to be re-operated later and a
delayed hysterectomy had to be performed. A review
in 2021 on conservative management options of PAS,
reported that expectant management of Placenta
accreta spectrum via leaving the placenta in situ was
associated with a high complication rate (56-87.5%),
including postpartum hemorrhage, infection, sepsis
and coagulopathies often necessitating delayed
hysterectomy.?? This was similar to the outcomes in
our study.

Myometrial resection following BIIAL, although
used in a small cohort, showed moderate outcomes
but did not outperform BIIAL followed by
hysterectomy. A study in 2021 reported resection of
placenta along with invaded myometrium en bloc as
the resective-constructive surgery. They reported
81.5% efficacy of the procedure where placental
invasion was into the upper, posterior bladder, with
lower success rates in cases with deeper/parametrial
invasion, low posterior bladder involvement and
accompanying fibrosis.??

These findings align with recent literature
emphasizing the benefits of pelvic devascularization
prior to surgical excision in MAP cases. However,
despite these advantages, the BIIAL procedure
requires surgical expertise and may not be feasible in
all settings, especially where trained personnel or
institutional protocols are lacking. Timely antenatal
diagnosis of morbidly adherent placenta, along with a
well-planned  surgery and a  coordinated
multidisciplinary =~ approach  can, no  doubt,
significantly  lower  maternal morbidity and

mortality.?> Further prospective studies are warranted
to establish standardized protocols that optimize
maternal outcomes while minimizing complications
such as re-laparotomy and postoperative sepsis.

CONCLUSION

This study highlights the variability in clinical
outcomes associated with different surgical approaches for
managing morbidly adherent placenta during cesarean
section. Among the interventions evaluated, those
incorporating bilateral internal iliac artery ligation; either
before or after hysterectomy, were associated with reduced
intraoperative blood loss and improved hemostatic control.
However, each surgical method carries distinct risks and
benefits, underscoring the importance of individualized
surgical planning based on patient condition, surgical
expertise, and available resources.
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