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Abstract 
Introduction: Placenta Accreta Spectrum (PAS) is associated with significant 
maternal and fetal morbidity and mortality. The ideal conservative manage-
ment still does not exist. We aimed to compare the outcome of cesarean sec-
tion for PAS by a gynecologic oncologist-led team using the modified triple P 
approach and by a non-gynecologic oncologist-led team. Material and Me-
thods: This is non-randomized controlled trial. Group A had Cesarean Sec-
tion by gynecologic oncologist. Gynecologic oncologist-led team did all Ce-
sarean Section following a modified triple P approach. The first P is for 
“Plan” the uterine incision. The second P for “Pelvic” devascularization by 
internal iliac artery ligation. The third P is for Placenta non-separation with 
resection of the myometrium. Group B had Cesarean Section by non-gynecologic 
oncologist-led team. The main outcome measures were the need for hyste-
rectomy, amount of blood loss, and the management-related complications. 
Results: Group A had significantly less estimated blood loss, and received less 
number of backed RBCs units, and less operative time than group B. The 
uterus is preserved in all cases of group A and in 50% of cases of group B. 
The overall maternal morbidity rate was 17.5% in group A and 72.2% in 
group B. Conclusion: This study provides evidence that the modified triple 
P approach for PAS by gynecologic oncologist-led team presents lower ma-
ternal morbidity in comparison to surgery by non-gynecologic oncolo-
gist-led team. 
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1. Introduction 

Placenta Accreta Spectrum (PAS) is an abnormally adherent placenta to the 
myometrium [1]. It is a major cause of maternal mortality and morbidity [2]. 
The larger the number of Cesarean sections the woman is, the higher the possi-
bility of PAS is [3]. The diagnosis of PAS is based on the failure of the placenta 
to separate after delivery of the baby by the usual gentle traction or evidence of 
visible myometrial invasion at time of surgery. Antenatal imaging may fail [4]. 
The best anesthetic choice is controversial. However, the evidence supports the 
use of general or epidural anesthesia over single-shot spinal anesthesia [5]. The 
timing of elective delivery should be individualized and usually after 34 weeks 
[6]. The Royal College of Obstetricians and Gynecologists (RCOG) recommend 
delivery not before 36 - 37 weeks [7]. 

Currently, there are three treatment options for PAS. The first is an elective 
hysterectomy. The second is expectant management (leaving the placenta in 
place). The third is conservative management (removing the placenta) [4] [6]. 
Elective hysterectomy is the gold standard management but it may not be a pre-
ferable choice by some women. Expectant approach is associated with unac-
ceptable high rate of morbidities, reoperation and maternal death [4]. Many re-
searchers tried different techniques to reinforce the outcome of conservative 
management. This includes resection of part of the myometrium, internal iliac 
artery embolization/ligation, and uterine sutures. The rate of hysterectomy was 
22% in a large French study from 25 hospitals including 176 women [8]. A more 
recent conservative approach is the Triple P approach. It includes perioperative 
placental localization, pelvic devascularization by embolization of internal iliac 
arteries, and placental non-separation and myometrial resection. In the modified 
Triple P approach, ligation of the internal iliac vessels is used instead of emboli-
zation. The frequency of hysterectomy in women who had the modified triple P 
approach was 5/35 (14.28%) [9]. 

The skills of the main surgeon and the hospital facilities play a major role in 
the outcome of cesarean section for placenta previa [10]. The aim of this study is 
to compare the outcome of cesarean section for PAS by a gynecologic oncolo-
gist-led team and by a non-gynecologic oncologist-led team. 

2. Material and Methods 

This is non-randomized controlled trial. Because it is unethical to randomize pa-
tients with life-threatening condition. We compared data from two groups of 
women with PAS. Group A “the modified triple P approach group” was ma-
naged by Gynecologic oncologist-led team. Group B was a historical group of 
cases managed by non-gynecologic oncologist-led team. The inclusion criteria 
for both groups were pregnant women at gestation from 20 - 41 weeks who have 
placenta previa plus previous Cesarean Section, written informed consent, and 
failure of placenta to come out with the usual gentle traction during cesarean 
section. The fourth criterion for group A was the operation by the gynecologic 
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oncologist-lead team, and for group B was the operation by the non-gynecologic 
oncologist-lead team. The exclusion criterion for both groups was women who 
opt for Cesarean hysterectomy from the start. 

Group A patients were recruited cases from the department of Obstetrics & 
Gynecology unit, South Valley University, Egypt from 1st of May 2016 until 30 
May 2018. The preoperative assessment was by ultrasound with Doppler facility. 
Preoperative routine investigations were hemoglobin level, platelet count, and 
prothrombine time & concentration. We planned all Cesarean Sections at 36 - 37 
weeks. Earlier delivery was due to the presence of severe bleeding or other indi-
cations as severe preeclampsia. A consultant obstetrician and consultant gyne-
cologic Oncologist did all Cesarean Sections. A consultant anesthesiologist was 
leading the anesthesia care team. We alerted a consultant urologist, blood bank 
clinical pathologist in each case. We reserved an intensive care unit (ICU) bed 
and neonatal intensive care unit (NICU) incubator for each patient. All women 
received preoperative injections in the form of 1 g Ceftriaxone, Metoclopramide, 
and Ranitidine one hour before skin incision. Some cases received blood trans-
fusion before the elective Cesarean Section if hemoglobin level was <10 g/dl. 

Laparotomy is done through Pfannenstiel’s incision under general anesthesia. 
The following Surgical steps are done: The Triple P approach: 
 Plan: The incision of the lower uterine segment (Figure 1). Avoidthe cutting 

through the placenta. Deliver the baby and ligate the cord. If the placenta did 
not come out spontaneously, or with gentle traction, then accreta is diag-
nosed. 

 Pelvic devascularization: Ligate the anterior division of the internal iliac ar-
tery bilaterally (Figure 2). Leave the placenta in place. If the placenta sepa-
rates partially, extract it and back the lower uterine segment by gauze. Dis-
sectthe bladder down to the cervico-vaginal junction. Avoid dissection of 
adherent bladder at the midline. Approach the bladder from the lateral aspect 
of the vesico-cervical space. 

 Placental non-separation and Excision of the myometrium of the anterior 
lower segment along with the adherent placenta (Figure 3). 

All cases received Oxytocin 10 IU by IV infusion by delivery of the baby and 
800 µg Misoprostol rectally by the end of surgery. Calculate the intraoperative 
blood loss by weighing the surgical towels and the amount of blood in the suc-
tion device. All cases have intraperitoneal drain. The amount of blood loss 
guides the blood transfusion as decided by the anesthetist. Postoperative he-
moglobin level and coagulation profile guide further blood and blood product 
transfusion. The target was hemoglobin 10 g/dl and platelet more than 75 × 
106/L. 

All cases remained in the recovery room until complete recovery. Shifting 
women to ICU or regular ward was according to hemodynamic status. Foley 
Catheter is removed after 12 hours unless there are bladder injury and repair 
where it is left for 14 days. Intraperitoneal drain is left for 12 - 24 hours ac-
cording to output. All cases have risk assessment and scoring for the need of  
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Figure 1. Plan the incision. In placenta previa centra-
lis, the incision is at a high position. In placenta ante-
rior with covering of the scar, the incision would be 
low. 

 

 
Figure 2. Internal iliac ligation. Incise the peritoneum 
lateral and parallel to the infudibulo-pelvic ligaments. 
Blunt dissection in the pararectal space is done. Iden-
tify the ureter, external, and internal iliac arteries. Li-
gate the anterior division of the internal iliac artery. 
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Figure 3. Excise the myometrium with the attached 
placenta. Reapplying the clamps, like Green Armytage 
and Kocher’s clamps, to control bleeding from the 
fresh lower segment is helpful in this stage. 

 
thromboprophylaxis. Women maintained postnatal follow up until completing 3 
months after delivery. 

Group B were women who had surgery for PAS before the establishment of 
the Gynecologic oncology unit. Data were collected retrospectively from pa-
tients’ records of the same hospitals throughout the period from first of January 
2013 until 30th of December 2015. Patients who had any intervention of the three 
components of the triple P approach were excluded. 

2.1. Statistical Analysis 

We performed statistical analysis by SPSS version 19 (IBM Corp., Armonk, NY, 
USA). Analysis of patients’ data before, during, and after surgery was done. Data 
are summarized as mean and standard deviation (SD), median and range, or as 
percent (%). Student t test is used to compare means for continuous variables 
and Chi Square for ordinal and nominal data. Statistical significance was in-
ferred for differences with P values < 0.05. 

2.2. Ethical Approval 

The Committee of Ethics for Biomedical Researches, South Valley University 
approved the research at April 2016. All women in the prospective group had 
informed written consent. 

3. Results 

During the period from May 1st, 2016 until 30 May 2018, there were 5800 cases 
of cesarean section. Preoperative suspected PAS based upon Doppler ultrasound 
and real-time three D ultrasound is found in 84 cases. This gives incidence of 
1/69. Intraoperative diagnosis of PAS was found in 57 cases. The historical group 
included 18 cases of PAS based up on intraoperative data. 

Table 1 shows that the perioperative data from women in the modified triple P 
approach group and from those in the historical group. There were no differences  
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Table 1. Perioperative data. 

 
Modified triple P group 

(Number: 57) 
Historical group 

(Number: 18) 
P value 

Age: mean ± SD 29.2 ± 3.9 28.1 ± 4.3 >0.05 

Residency    

 Urban: Number (%) 30/57 10/18 >0.05 

 Rural: Number (%) 27/57 8/18 >0.05 

Type of admission    

 Booked cases 36/57 7/18 >0.05 

 Referral cases 21/57 11/18 >0.05 

Gestational age in weeks: mean ± SD 35.8 ± 2.7 35.5 ± 1.6 >0.05 

Preoperative Hb: mean ± SD 10.4 ± 0.5 10.1 ± 0.7 >0.05 

BMI 25.5 ± 4.9 21.7 ± 4.6 >0.05 

Timing of Surgery    

 Elective: Number (%) 51 (89.5%) 13 (72.2%) >0.05 

 Emergency: Number (%) 6 (10.5%) 5 (27.8%) >0.05 

No. of previous CS: median (range) 4 (2 - 6) 4 (2 - 5) >0.05 

Operative time: minutes (Mean ± SD) 152.8 ± 26 200 ± 34 <0.001 

Estimated blood loss (Mean ± SD) 2300 ± 460 3044 ± 430 <0.001 

Need for blood transfusion: Number (%) 57 (100%) 18 (100%) >0.05 

Units of backed RBCs transfusion:  
median (range) 

5 (3 - 8) 8 (4 - 12) <0.001 

Immediate post-operative Hb: Mean ± SD 9.7 ± 0.9 9.2 ± 1.6 >0.05 

Hospital stay (days): Mean ± SD 1.6 ± 0.6 2.5 ± 0.9 <0.001 

SD: Standard Deviation; BMI: Body Mass Index; CS: Cesarean Section; RBCs: Red Blood Cells; Hb: Hae-
moglobin. 

 
between the two groups as regard the patients’ age, gestational age, body mass 
index (BMI), the preoperative hemoglobin, or the timing of the cesarean section 
whether elective or emergency. The operative time from time of induction of 
Anesthesia until the time of extubation was significantly longer in the historical 
group by 50 minutes. All cases both groups received blood transfusion. The 
women needs about five units of blood transfusion for stabilization in the Mod-
ified triple P approach group and eight units in the historical group. The mean 
blood loss was significantly higher in the historical group. Clinical decision by 
the anesthetist to maintain hemodynamic stability of the patient guided the 
number of units of blood transfusion. We checked the hemoglobin level 12 
hours after surgery. Further blood transfusion aimed to keep hemoglobin level 
above 10 g/dl. Women in the historical group have significantly longer hospital 
stay. 

Table 2 showed that hysterectomy is not done in any case as an emergency pro-
cedure in the Modified triple P approach group. In contrast, eight cases (44.4%)  
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Table 2. Maternal and fetal complications and mortalities. 

 
Modified triple P 

group (Number: 57) 
Historical group 

(Number: 18) 
P value 

1) Complications 

Emergency hysterectomy: No (%) 0 (0%) 8 (44.4%) <0.001 

Bladder injury: Number (%) 5 (8.8%) 5 (27.8%) <0.05 

Ureteric injury: Number (%) 0 (0%) 2 (11.1%) <0.05 

NICU admission: Number (%) 9 (15.7%) 6 (33.3%) >0.05 

Neonatal mortality: Number (%) 4 (7%) 2 (11.1%) >0.05 

ICU admission: Number (%) 11 (19.3%) 11 (61.1%) <0.05 

Reoperation: Number (%) 0 (0%) 1 (5.5%) >0.05 

Electrolyte disturbance: Number (%) 2 (3.5%) 2 (11.1%) >0.05 

Wound infection: Number (%) 3 (5.2%) 2 (11.1%) >0.05 

Delayed hysterectomy: Number (%) 0 (0%) 1 (5.5%) >0.05 

Long-term complications: Number (%) 0 (0%) 1 (5.5%) >0.05 

Total: Number (%) 10 (17.5%) 13 (72.2%) <0.001 

2) Mortality 

Neonatal mortality: Number (%) 4 (7%) 2 (11.1%) >0.05 

Maternal mortality: Number (%) 0 (0%) 1 (5.5%) >0.05 

ICU: Intensive Care Unit; NICU: Neonatal Intensive Care Unit. 

 
required emergency hysterectomy in the historical group. There were signifi-
cantly higher rate of bladder injury in the historical group in comparison to the 
Modified triple P approach group. Immediate repair by urologist for bladder in-
jury in the Modified triple P approach group resulted in no postoperative uro-
logic complications. There were two cases of ureteric injury in the historical 
group and none in the Modified triple P approach group. Women in the histor-
ical group have significantly more admission to the Intensive Care Unit (ICU). 
Neonatal Intensive Care Unit (NICU) admission and neonatal mortality were 
not different in both groups. No maternal mortality reported in any of the two 
groups. Apart from hysterectomy, the total maternal complication rate is 72.2% 
in the historical group and 17.5% in the Modified triple P approach group. No 
patient had delayed hysterectomy, reoperation, or long-term morbidity 
throughout the 3 months of postnatal follow up in the Modified triple P ap-
proach group. Historical group had one case of reoperation, one case had de-
layed hysterectomy, and one case of vesico-vaginal fistula. However, this was not 
statistically different. The total number of hysterectomy in the historical group 
was 9 (50%). 

4. Discussion 

The ideal management of PAS should involve minimization of blood loss and 
conservation of the uterus without surgical morbidities. Setting up a team for the 
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management of PAS is a challenge. The team must include interested and skilful 
personnel. The team leader has the duty to check that members and the equip-
ment and the preparation is optimum to avoid losing the precious minutes dur-
ing the surgery waiting for a staff, blood, materials, or equipment. In this study, 
we compared data from two group of cases with PAS. A gynecologic oncolo-
gist-led team using the modified triple P approach manages group A. Group B 
by a non-gynecologic oncologist-led team without the use of any of the compo-
nents of the triple P approach. 

The incidence of PAS is 1/5882 in UK study [11] and 1/731 from in USA [12]. 
However, the incidence in our study was 1/69. This incidence does not reflect 
the actual incidence in the population. The mean blood loss was estimated as 
2300 ml in the modified triple P approach group. This is about 25% less than 
that in the historical group. A study from 25 USA hospitals found that the aver-
age blood loss was 2000 ml [12]. The amount of blood loss reported from the 
modified triple P approach was 1440 ml [9]. There are many factors affecting the 
calculated amount of blood loss other than the accuracy of the method of calcu-
lation. Making attempt to remove the placenta increases the mean blood loss 
from 1750 ml to 3700 ml [13]. In our study, we sometimes remove the placenta 
after ligation of internal iliac arteries if there is excessive bleeding from the par-
tially separated placenta. All women required blood transfusion. The median 
number of blood transfusion units was about five units in the modified triple P 
approach group. This is significantly lower than the amount needed in the his-
torical group (8 units). In a retrospective study on 66 cases by Stotler B. et al., 
they found the incidence of blood transfusion is 95% (the median RBCs units 
was 6.5) [14]. 

We did not have any case of emergency hysterectomy or reoperation in the 
modified triple P approach group. This was statistically significant when com-
pared to the outcome in the historical group. The study by Al-Khan A et al. 
showed that the institution of a team for management of PAS resulted in de-
crease in the estimated blood loss by 40% and RBCs transfusion by 50%. The 
rate of emergency hysterectomy was not significantly different in this study. The 
team management in this study was based on maternal fetal medicine surgeon, 
vascular surgeon, urologist, anesthesiologist, neonatologist, and extensive oper-
ating room staff [15]. The input of a gynecologic oncologist is highly emphasized 
in many studies [10] [16]. The literature showed that the success rate of con-
servative management is also related to the surgical steps. Success rate was 87% 
in one large French study including 176 women [8]. More recently, the success 
rate was 84.3% using internal iliac artery ligation combined with endosutures in 
38 patients [17]. Using the modified triple P approach in 35 patients achieved 
success rate of 85.7% [9]. A stepwise approach including multiple steps in 65 pa-
tients avoid hysterectomy in 91.5% [18]. Many circumstances may affect the 
surgeon’s decision for doing hysterectomy. First, the woman preference; in our 
society, acceptance of hysterectomy is not easy. Surgeons opt for hysterectomy 
only in life threatening scenario. Second, the establishment of a team is for the 
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management of PAS. 
Urinary tract complications are seen in 5 cases (8.8%) in the Modified triple P 

approach group which is about one-third the rate in the historical group. All 
cases are managed intraoperatively by urologist without long-term complica-
tions. No case of ureteric injury is reported in the Modified triple P approach 
group. In comparison, two cases of are reported in the historical group. Urinary 
tract complication is quite common in such patients due to multiple cesarean 
sections. In addition, the presence of horrible bleeding pushes the surgeon to do 
rapid dissection of the bladder. Dissection of the bladder from the lower seg-
ment allows resection and suturing of the later. Many studies reported urinary 
tract complication in 6% - 29% of cases [17] [18] [19]. NICU admission rate was 
15% in the Modified triple P approach group. Although this rate is about 50% 
lower than the rate in the historical group, it was non-significantly different (P 
value is 0.1). This rate of NICU admission reflects the mean gestational age at 
time of delivery that was 35 - 36 weeks. The neonatal mortality is also not signif-
icantly different in the two groups. In a UK study including 66 cases of suspected 
PAS there was no neonatal mortality and the rate of NICU admission was 44%. 
In that study elective delivery was planned at 35 weeks [13]. NICU admission 
was more than 50% in a USA study targeting delivery at 34 weeks [15]. The ICU 
admission was in 19.3% of cases in the Modified triple P approach group which 
is significantly lower than the rate in the historical group (61.1%). Cases in the 
Modified triple P approach group had 36% shorter hospital stay than those in 
the historical group. The study by Al-Khan A et al. showed team management 
resulted in ICU admission rate of 21%. The overall maternal morbidity rate was 
17.5% in the in the Modified triple P approach group. The reported overall ma-
ternal morbidity and mortality from systematic review in 2012 in cases of PAS 
was up to 60% and 7% respectively [20]. Recent studies, reported a much better 
outcome in women with suspected PAS. There was no maternal mortality within 
158 women managed conservatively or within 31 women managed with emer-
gency peripartum hysterectomy [12] [21]. 

5. Conclusion 

The optimum management of PAS should be through an organized institutional 
team of interested personnel. This study provides evidence that the modified 
triple P approach for PAS by gynecologic oncologist-led team achieved preserva-
tion of the uterus in all cases. Furthermore, it presents a lower maternal morbid-
ity rate when compared to patients done by non-gynecologic oncologist-led 
team not using the triple P approach. 
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