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ABSTRACT
Background: Placenta Previa Accreta Spectrum (PAS) is a serious obstetric condition that causes severe hemorrhage and an increased risk
of hysterectomy. Early identification of risk factors and appropriate management strategies are essential to improve maternal outcomes.
Aims: To evaluate the incidence and risk factors associated with hysterectomy among patients with placenta previa accreta spectrum, assess
maternal outcomes, and identify clinical management strategies that may reduce the need for hysterectomy.

Methods: A retrospective cohort study was conducted at Elsaid Hospital. Medical records of 105 women diagnosed with PAS (2017 and
2024) were reviewed. Data collected included age, parity, previous cesarean sections, antepartum hemorrhage, comorbidities, hemoglobin
levels, blood transfusion requirements, surgical interventions, and maternal outcomes. Statistical analysis was performed using descriptive
and inferential methods, with a significance level of p < 0.05.

Results: the overall incidence of PAS was 0.53 %. The incidence progressively increased over time. In 2017, PAS incidence was 0.39%,
which then progressed to reach the highest incidence (1.06%) in 2024. The mean age of participants was 33.5 + 5.1 years. The cohort had a
high prevalence of multiple cesarean deliveries, with 62.5% having three or more previous cesarean sections. Antepartum hemorrhage and
anemia were reported in 44.8% of cases each. Placenta previa accreta was associated with maternal morbidity, including increased blood
transfusion requirements and a heightened risk of hysterectomy, particularly among women with multiple previous cesarean deliveries and
severe obstetric complications. Maternal mortality was 0.95%.

Conclusion: PAS remains a major cause of maternal morbidity and mortality constitutes a primary indication for intrapartum hysterectomy.
Previous cesarean sections, antepartum hemorrhage, and anemia are important risk factors associated with adverse maternal outcomes.
Resorting to hysterectomy in cases of PAS should not be regarded as an inevitable sequela; early diagnosis and multidisciplinary management

are essential to reduce complications and improve outcomes.
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1. Introduction
The most severe consequences of pregnancy are placental abnormalities, which greatly endanger both maternal and fetal health. Particularly
when it manifests itself during labor, placenta previa accreta is among the most hazardous and life-threatening diseases. Placenta previa is
the aberrant insertion of the placenta in the lower uterine sector, either partially or completely occluding the cervix. The hazards rise
considerably when this disorder coexists with placenta accreta, an even more severe abnormality where the placenta invades and adheres

excessively to the myometrium [1]. This disorder not only impedes typical labor and delivery, but also raises the risk of significant
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hemorrhage, hence necessitating urgent and even life-saving operations like hysterectomy. Placenta accreta spectrum (PAS) disorders
encompass various types—including placenta accreta, increta, and percreta, each distinguished by the degree of placental invasion into the
uterine wall and beyond [1]. Studies indicate that the chance of placenta accreta rises with advanced maternal age and several pregnancies
[2]. The incidence of placenta accreta has increased from 1 in 30,000 pregnancies in the 1960s to 1 in 533 pregnancies in the 2000s [3]. The
risk of placenta accreta increases with the number of prior cesarean sections, ranging from 0.3% in women with one previous cesarean
delivery to 6.74% for women with five or more cesarean deliveries [4]. A recent systematic review and meta-analysis evaluating the
association between previous non-cesarean uterine surgery and PAS showed that myomectomy, dilation and curettage (D&C), endometrial
ablation, or uterine perforation increase the likelihood of abnormal placental implantation due to scarring and endometrial damage,
significantly increasing the odds for development of PAS in subsequent pregnancies [5]. Placenta accreta can lead to premature birth [6]. To
maximize neonatal maturation and reduce the risk of maternal bleeding, clinical consensus advises delivery between 34 and 36 weeks of
gestation through cesarean hysterectomy [7]. There should be consideration for transfer to a tertiary center for delivery or to a Placenta
Accreta Center of Excellence (PACE) before delivery [8]. The patient's hemoglobin should be optimized prior to delivery, and communication
with the blood bank will help guarantee supplies are available when a significant transfusion becomes necessary [9]. Cesarean sections should
be planned such that a simple transition to hysterectomy is possible if needed [9]. If not managed properly, placenta accreta can result in
significant maternal morbidity and, in some cases, even mortality [10]. Aims: To evaluate the incidence and risk factors associated with
hysterectomy among women with Placenta Previa Accreta Spectrum (PAS), assess maternal outcomes, and identify clinical management

strategies that may reduce the need for hysterectomy and improve maternal outcome.

2. Methods
A retrospective cohort hospital record-based study was conducted on 105 cases with a confirmed diagnosis of PAS (via imaging or
intraoperative findings) over an eight-year period (from January 2017 to December 2024). Data were collected from delivery records at Elsaid
Hospital in Misurata, Libya. All cases in the study were operated on by a multidisciplinary team who already possessed expertise in the
management of placenta accreta spectrum. All patients provided written informed consent for the operation. The collected data were analyzed

using SPSS statistical software version 21, and a p-value equal to or less than 0.05 was considered statistically significant.

3. Results
Annual incidence of PAS showed variations throughout the study period, progressively increasing from 0.39% in 2017 to the highest
incidence of 1.06% in 2024 (Table 1). This trend suggests a gradual increase in the incidence of PAS in recent years. The overall incidence

of PAS over 8 years was 0.53% (out of 19873 total number of deliveries from 2017 to 2024 at ELSAID hospital).
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Table 1. Annual Incidence of Placenta Previa Accreta Spectrum

Year Total Deliveries PAS Cases Incidence (%)
2017 3315 13 0.39
2018 3722 15 0.40
2019 3872 15 0.39
2020 2023 14 0.69
2021 1950 12 0.62
2022 2298 11 0.48
2023 1275 10 0.78
2024 1418 15 1.06

The participants’ ages ranged from 18 to 41 years, with a mean age of 33.5 + 5.1 years. The majority of women (81.0%) were within the 30—

41-year age interval (Figure 1).
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Mean age = 33.5 + 5.1 years, Min = 18 years, Max = 41 years

Figure 1. Distribution of the women with placenta previa accreta according to age.
The majority of patients (81.0%) fall within the 30—41-year age group, indicating advanced maternal age as a prevalent factor in this cohort.
In regard to the gestational age, most women (85.7%) were classified as moderate to late preterm (3237 weeks) at the time of delivery,

while 7.6% were very preterm (28—<32 weeks) of gestation, and only 6.7% were term. (Table 2).
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Table 2. Distribution of patients with placenta previa accreta according to gestational age at time of cesarean section

Category of Gestational age / wks. Number Percentage (%)
Extreme preterm <28wk 0 0

Very preterm 28-<32 8 7.6

Moderate to late preterm 32-37 90 85.7

Term >37 week 7 6.7

Regarding parity, 47.6% were multiparous (2-4 deliveries) and 40.9% were grand multiparous (5 or more deliveries) (Table 3).

Table 3. Distribution of patients according to parity

Parity Number Percentage (%)
Nullipara 3 2.9

Primipara 9 8.6

Multipara 50 47.6

Grand multipara 43 40.9

A high prevalence of repeat cesarean deliveries was observed in the cohort: 37% of patients had four or more, while 31.4% had three (Table
4).

Table 4. Distribution of patients with placenta previa accreta according to history of cesarean section (CS)

Number of Cesarean sections Number Percentage (%)
No CS 1 0.9

One CS 11 10.5

Two CS 21 20.0

Three CS 33 314

Four or more CS 39 37.0

Prior non-cesarean surgical interventions included dilation and curettage in 36.2% of cases, myomectomy in 3.8%, and laparoscopy in 3.8%
(Table 5).
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Table S. Distribution of patients according to history of uterine surgery

Type of operation Number Percentage (%)
Dilatation and curettage 38 36.2
Myomectomy 4 3.8
Laparoscopy 4 3.8

Antepartum hemorrhage and antepartum anemia were major complications, each affecting 44.8% of the cohort (Table 6).

Table 6. Distribution of patients according to history of antepartum complication

Complication Number Percentage (%)
Antepartum hemorrhage 47 44.8
Antepartum anemia 47 44.8

Preoperative hemoglobin levels indicated that 49.5%of patients had normal levels, 25.7% had moderate anemia, and 23.8% had mild anemia.
Only one case 0.95% of severe anemia was recorded. Postoperative, hemoglobin levels deteriorated significantly (P<0.001) with mild anemia
rising to 46.2% and moderate anemia to 31.0%. 22.0% were normal, while the number of severe cases remained unchanged. See Table7 for

more details.

Table 7: Distribution of patient with placenta previa accreta according to hemoglobin before and after operation:

Hb(gm/dl) HB Before (No., %) HB After (No., %)
Severe anemia (<7) 1(0.95) 1 (0.95)

Moderate anemia

(7.0-9.9) 27 (25.7) 33 (31.4)

Mild anemia (10-10.9) 25 (23.8) 48 (45.7)

Normal (no anemia)

>11.0 52 (49.5) 23 (21.9)

Total 105 (100) 105 (100)

Test significant P=0.00026

Blood transfusion requirements during cesarean section for PAS ranged from 0 to 54 units. The vast majority of patients required at least 1-
unit (96 patient,91.4%)). However, 27.5 units were used among extreme outliers, and 17.2% requiring massive transfusion of > 10 units (See

Table 8). The bulk of the patients (74.2%) fall within the 1 to 9-unit range. Specifically, the most frequent requirement was1-2 units (39%).
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Table 8. Distribution of patients according to number of blood transfusion units

Category Transfusion units Number of patients Percentage (%)
No Transfusion 0 units 9 8.6

Low Requirement 1-2 units 41 39.0

Mild to Moderate Requirement 3-9 units 37 35.2
High/Massive Requirement > 10 units 18 17.2

Total 105 100.0

The mean length of hospital stay was 4.3 + 1.3 days (Table 9).

Table 9. Distribution of days of admission among placenta previa accreta cases

Days of hospital stay Frequency Percentage (%)
3-4 days 67 63.8

5-6 days 33 314

>7 days 5 4.8

Mean days of admission = 4.3 + 1.3 days

Surgical interventions included uterine reconstruction after manual removal of the placenta (69.5%), internal iliac artery ligation (22.9%),

cesarean hysterectomy (3.8%), and B-Lynch suturing (3.8%) (Figure 2).

Surgical Interventions Distribution
Total Cases: 105

3.8% 3.8%

22.99; Il Cesarean Hysterectomy 4 (3.8%)
Bl Internal lllac Artery Ligation 24 (22.9%)
= B-Lynch 4 (3.8%)

Il Uterine Reconstruction After
Removal of Placenta 73 (69.5%)

Figure 2. Surgical Interventions Distribution.

(Proportions of intrapartum surgical interventions showing uterine reconstruction was the most common approach (69.5%).

There were two cases of bladder injury (1.9%), no cases of bowel injury recorded and only one maternal mortality (0.95%), the overall

maternal mortality rate from total number of deliveries through 8 years from 2017 to 2024(19873) was only (0.005) (Figure 3).
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Figure 3. Incidence of maternal mortality and surgical complication.

(Maternal mortality (0.95%), bladder injury (1.9%), bowel injury (0.0%).

While complications like antepartum hemorrhage and anemia trended upward with maternal age (Figure 4).

Age vs. Placenta Previa Complications

—@— Antepartum Hemorthage —#— Antepartum Anemia & Internal lliac Artery Ligation

g Hysterectomy ~p~ Mortality
60%
50%
1
B 30%
20%
10%
o ¢ —
<20 Years 20-29 Years 30-41 Years
Age Group

Figure 4. Relation between age of the women and PAS complications.

(Upward trend of complications, specifically antepartum hemorrhage and anemia, associated with increasing maternal age

groups.)
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No statistically significant association was found between maternal age and specific surgical complications or interventions, including

hysterectomy (Table 10).

Tablel0. Relation between age of the women and surgical intervention

Item Age group
Surgical intervention 20-29 yrs (n:19) 30-41 yrs n:85) Total (n:105) p-value
Cesarean o 3 o
hysterectomy 1(5.3%) (3.5%) 4 (3.8%) 0.927
Internal iliac artery o 21 o
ligation 3 (15.8%) (24.7%) 24 (22.9%) 0.690
3

- 0, 0,

B-Lynch 1(5.3%) (3.5%) 4 (3.8%) 0.927

Out of the 105 women studied, the majority were free from non-communicable diseases (92) (87.6%), while 13(12.4%) had non-
communicable diseases indicating a predominantly healthy cohort. Among those with underlying conditions, diabetes mellitus (DM) and
hypertension (HT) were the most common, each affecting 4 (3.8%) patients. Hypothyroidism and infertility were each observed in 2 (1.9%)
participants, while asthma was reported in 1 (0.95%) case.no association found between hystrectomy & chronic medical disease (P = 0.502).

(See Figure 5).

Hypertension

3.8%

Diabetes Asthma

3.8% Total Cases:

Infertility
1.9%

M Diabetes: 4 (3.8%) W Asthma: 1 (1%)
I Hypertension: 4 (3.8%)

B Hypothyroidism: 2 (1.9%)

B Infertility: 2 (1.9%)

Figure 5: Distribution of chronic disease among PAS patient
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4. Discussion
Placenta accreta spectrum (PAS) is a leading cause of massive obstetric hemorrhage. The primary danger is severe antepartum or postpartum
hemorrhage (PPH), which frequently results in the need for a cesarean hysterectomy, blood transfusions, and intensive care admissions [11].
PPH is the leading cause of maternal mortality worldwide, resulting in about 70,000 maternal deaths globally each year [12]. In our study,
the overall incidence of PAS over the eight-year period was 0.53%, progressively increasing from 0.39% at 2017, to 1.06% by 2024. This
trend suggests a gradual increase in the incidence of PAS in recent years, particularly from 2022 to 2024. PAS incidence is likely to
continue increasing as a result of rising rates of caesarean births and the use of assisted reproductive technology. This result
agrees with guidelines produced by the Royal College of Obstetricians and Gynecologists [13].
Out of the 105 women studied, there was 1 (0.95%) case of maternal mortality, Neither the WHO or the UNICEF publish a single specific
global incidence of maternal mortality rate or percentage caused exclusively by placenta previa, Instead, placenta previa is classified under
Obstetric Hemorrhage. Obstetric hemorrhage is the leading direct cause of maternal death worldwide, accounting for roughly 27% of all
maternal mortality. In some regions, like parts of Asia, complications from placenta previa and abnormal placental attachment account for
up to 30% of all local maternal hemorrhage deaths [14, 15].
In Regard to patients age, the mean age of participants was 33.5 + 5.1 years, with the majority (81%) between 30—41 years. Only 1 case was
under 20 years (0.95%), while 18.1% were between 20-29 years, Advanced maternal age has been repeatedly cited as a risk factor for
abnormal placentation due to cumulative uterine damage and increased rates of previous uterine surgery [2, 16]. The vast majority of our
cohort were either multiparous or grand multiparous, mimicking broader reproductive trends indicating that repeated pregnancies contribute
to endometrial damage and abnormal invasion [17, 18]. The predominance of PAS in women aged 30—41 in this study suggests that age acts
synergistically with other risk factors, particularly multiple cesarean deliveries. Younger women (<29 years) showed fewer complications,
which may reflect both lower surgical history and better uterine healing capacity. while Complications and surgical interventions, including
hysterectomy, were more frequent among women in the older age group (>30 years). The statical analysis in this study confirmed that age
was significantly correlated with surgical complications and hysterectomy rates, supporting the global evidence that advanced maternal age
increases PAS severity [17, 18]. Although total hysterectomy cases were four, only one case at the age group 20-29 years and three cases at
the age group 30-41 years so, the majority of hysterectomy cases occurred among women aged 3041 years (75.0%), followed by those aged
20-29 years (25.0%), while no cases were reported among women younger than 20 years. However, the association between age and
hysterectomy was not statistically significant (P = 0.920).
While hysterectomy remained (3.8%), the significant correlation with antepartum hemorrhage (APH) and pre-operative anemia (P < 0.05)
identifies these as the two most critical clinical predictors for radical surgery.
This study revealed that all hysterectomy cases experienced APH prior to the procedure, and all hysterectomy patients as reported by the current
study were anemic prior to the procedure (P=0.045). Anemia reflects recurrent bleeding episodes that ultimately culminate in the need for
radical surgery to control life-threatening hemorrhage. compared to only 42.6% in the non-hysterectomy group. This suggests that active
bleeding before delivery is a major red flag for severe placental pathology. The current study revealed a significant relation between
antepartum hemorrhage (APH) and the hysterectomy where P= 0. 029.Antepartum hemorrhage (44.8%) and preoperative anemia strongly
predicted the need for radical surgery. Our findings align with literature stating that emergency surgical intervention due to severe bleeding

is a major contributor to adverse maternal outcomes [18, 19]. The proportion of women with normal hemoglobin levels decreased to 22.1%,
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while the "Severe anemia" category remained constant at 0.95%. A significant decline in hemoglobin levels was observed after surgery (P =
0.00026), reflecting the substantial blood loss associated with PAS management.

The need for blood transfusion units ranged from one unite to 54 units with average of 27.5 units. A significant majority of the cases (91.4%)
required at least one unit of blood with High Prevalence of Transfusion. The bulk of the patients (74.2%) fall within the 1 to 9-units range.

Specifically, the most frequent requirement was1-2 units (39%), suggesting that while hemorrhage is common, it is often manageable with
standard transfusion protocols. Approximately 17.2% of cases required 10 or more units, which often meets the clinical criteria for a "Massive
Transfusion Protocol." The presence of extreme outliers—such as patients requiring 20 or even 54 units—points toward severe complications,
likely involving placenta previa or emergency intrapartum hysterectomy. The low percentage of patients managed without transfusion (8.6%)
indicates that PAS remains one of the most high-risk obstetric conditions. The wide variance in units (from 1 to 54) suggests that while most
cases follow a predictable pattern, the potential for catastrophic blood loss is always present and requires immediate multidisciplinary
readiness.

Previous cesarean sections were the most notable risk factor in our population, with 68.6% of participants having three or more prior cesarean
deliveries, matching institutional warnings that previous cesarean delivery combined with placenta previa is the paramount risk factor for
PAS [20].,while patient with no history of cesarian section or only one cesarian section form only11.4% Furthermore, a history of D&C
(36.2%) supports evidence that repeated curettage damages the myometrium, predisposing to defective decidualization [21, 22], while
myomectomy and laparoscopy 3.8% for each.

Conservative surgical approaches, particularly uterine reconstruction (69.5%), were heavily favored in our center to preserve fertility,
reflecting contemporary shifts toward conservative management where clinically viable [23]. Internal iliac artery ligation in current study
performed in (22.9%) of cases used to reduce pelvic blood flow and control bleeding. B — lynch sutures in this study applied in (3.8%) of
cases to reduce pelvic blood flow and control bleeding and preserve fertility. The predominance of uterine reconstruction in this study shows
a strong preference for fertility-preserving strategies. However, hysterectomy remained unavoidable in severe cases, consistent with global
evidence that it is the most reliable intervention when conservative measures fail [24,25].

Severe hemorrhage necessitating hysterectomy (3.8%) remains a life-saving absolute when fertility-sparing techniques like B-Lynch sutures
or internal iliac artery ligation fail [28]. All hysterectomies occurred between 33437 weeks of gestation. No significant association was
identified between hysterectomy and chronic diseases (P = 0.502), despite the presence of isolated cases among women with hypertension.
Additionally, previous surgical history was not significantly associated with hysterectomy (P = 0.724). Overall, these findings indicate that
hysterectomy was significantly associated with obstetric complications, particularly antepartum hemorrhage and anemia, rather than

demographic or reproductive characteristics.

S. Conclusion
Placenta previa accreta spectrum is a life-threatening condition that still risk for Hysterectomy, but conservative interventions can reduce
morbidity and preserve fertility in selected cases. Early diagnosis, multidisciplinary planning, and preparedness for massive transfusion are
essential to improving maternal outcomes. Preventive strategies, particularly reducing unnecessary primary cesarean deliveries, are critical

to lowering PAS incidence in future generations.
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data handling procedures were conducted in secure, password-protected systems in accordance with the ethical principles of the Declaration
of Helsinki.
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