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Abstract  

Background:  Maternal and neonatal morbidity and mor-
tality are associated with abnormal placentation and obstetric  

hemorrhage. To reduce morbidity and mortality in morbidly  
adherent placentas, a high index of suspicion, early antenatal  

diagnosis, adequate patient counselling, scheduled surgery at  

a well-equipped institution, and anticipation of high volume  
blood transfusion are the essential steps.  

Aim of Study:  The aim of this study was to reach the best  
way of management of abnormal adherent placentathrough  
evaluation of conservative and radical management of cases  
ofplacenta accreta over last three years in Mansoura University  

Hospital.  

Patients and Methods:  A retrospective observational study  
conducted in Obstetrics and Gynecology Dept. of Mansoura  
University Hospital. We reviewed the medical records of 250  
women who diagnosed as invasive placenta from the beginning  

of (2017) to the end of (2019). The main aim to reach the best  
way of management of abnormal adherent placenta through  
evaluation of conservative and radical management of cases  
of placenta accreta over last three years in Mansoura University.  

Results:  There was statistically significant higher median  
volume blood loss, packed RBCs units, fresh frozen plasma  
and platelet units with radical management than with conserv-
ative management. Regarding maternal complications, bladder  

injury, ureteric injury, major vessel injury, wound infection,  
coagulopathy, re-admission and ICU admission were higher  
incidence among cases in radical group than cases with  
conservative management. Grade 3 was present among cases  

with radical management only (30.5%) while grade 1 was  
higher among cases with conservative management 96.9%.  

Conclusion:  According to our study, conservative man-
agement in G1 (placenta accreta) is the recommended man-
agement option, well-planned cesarean hysterectomy in G3  
(placenta percreta) is the only management option. While G2  
(placenta increta) can be managed either radically or conserv-
atively according to bleeding degree and bleeding control.  
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Introduction  

MORBIDLY  adherent placenta (MAP), a relatively  
new term, referred to three specific types of abnor-
mal placentation: Placenta accreta, increta, and  

percreta [1] . Conservative management of placenta  
accreta has been proposed to reduce morbidity and  

mortality in cases of placenta percreta invading  
adjacent organs. Typically, conservative approaches  
involve delivery of the neonate followed by closure  

of the uterine incision with the placenta left in situ,  

with or without adjuvant measures, such as use of  

uterine compression sutures, devasculariztion or  

embolization. The placenta is allowed to resorb  
over time [2] . All conservative managements have  

a favorable outcome in more than 90% of reported  

cases with a rate of maternal morbidity of 6% [3] .  

Conservative management described any ap-
proach where by hysterectomy was avoided. It was  

utilized when intraoperative findings suggested  
that hysterectomy carried an unacceptably high  

risk of hemorrhage or adjacent tissue injury that  

may be mitigated by leaving the placenta in situ  
[2] .  

Hysterectomy is standard treatment for MAP  

in many countries, but there are some publications  

describing a high rate of false positives after his-
tological analysis [4] . Thus it is possible that nu-
merous unnecessary hysterectomy procedures are  

performed, causing irreversible damage and mu-
tilation. For this reason, there is particular interest  

in validating prenatal findings by surgical staging  
[5] .  

Patients and Methods  

Our retrospective observational study was con-
ducted in Obstetrics and Gynecology Dept. of  
Mansoura University Hospital. We reviewed the- 
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medical records of 250 women who were diagnosed  

as invasive placenta from the beginning of (2017)  

to the end of (2019).  

Ethical considerations:  

The Medical Research Committee of the Faculty  

of Medicine accepted the study protocol. At all  

levels of the study, confidentiality and personal  

privacy were protected. The information gathered  
was not utilized for any other purpose.  

Methods:  
The case records of all women identified as  

MAP from the hospital registers were retrieved  

after approval of the Medical Research Committee  

of Faculty of Medicine to carry out this study.  

Two hundred and fifty patients with the diag-
nosis of placenta accreta, increta and percreta were  

included in the study. The criterion for diagnosis  
of MAP was taken as at least one of the following:  

1- Manual removal of the placenta being partially  
or totally impossible.  

2- Evidence of gross placental invasion at surgery.  
3- In women with an ultrasound diagnosis of MAP  

confirmed by failed attempts to remove the  
placenta during the third stage of labor.  

4- Histopathological confirmation of hysterectomy  

specimen.  

The patients were divided into two groups:  

Group 1, in whom the conservative management  
was applied and Group 2, those in whom the radical  

management was applied.  

Maternal demographic data including age, ges-
tational age and previous cesarean delivery or other  

uterine surgery, details of medical and obstetric  

history and information on the intraoperative and  
post-operative were noted.  

From the operative notes, data on placental  

location, estimated blood loss, units of blood trans-
fusion required and surgical procedure carried out  

tocontrol bleeding was retrieved.  

Post-operative need for intensive care unit  

(ICU) admission and other maternal complications  

were recorded. Perinatal mortality and neonatal  

outcomes for birth weights, nursery admission,  

and nursery stay in both groups was also noted.  

Statistical analysis:  
Data were fed to the computer and analyzed  

using IBM SPSS Corp. Released 2013. IBM SPSS  
Statistics for Windows, Version 22.0. Armonk, NY:  
IBM Corp. Qualitative data were described using  
number and percent. Quantitative data were de- 

scribed using median (minimum and maximum)  
for non-parametric data and mean, standard devi-
ation for parametric data after testing normality  

using Kolmogrov-Smirnov test. Significance of  

the obtained results was judged at the (0.05) level.  

Results  

Table (1) showed that there was statistically  
significant association between age of females,  

gravidity, parity, number of previous deliveries,  

surgical history, gestational age and number of  

previous deliveries. Mean age of the studied cases  
was higher among cases with radical treatment  

(33.31) versus (30.32) among conservative group.  
Median gravidity, parity, number of previous de-
liveries and median number of previous CS were  

higher among cases with radical treatment than  

conservative treatment while gestational age was  

lower among radical management than conservative  
(36.54 versus 36.92 respectively) (Table 1).  

There was statistically significant higher mean  

HB level among cases with conservative treatment  
pre and post-operative. Mean difference of hemo-
globin level pre and post-operative indicated sta-
tistically significant higher value among cases with  
radical treatment than conservative (Table 2).  

Table (1): Demographic, medical and obstetric history distri-
bution among studied cases according to manage-
ment technique.  

Conservative Radical Test of  
Management Management significance  

Age/years:  
Mean±SD (Min-Max)  30.32±5.46  33.31 ±4.69  t=3.79  

p<0.001 *  
Gravidity:  

Median (range)  4 (2-13)  5 (3-10)  Z=4.74  
p<0.001 *  

Parity:  
Median (range)  2 (1-7)  3 (1-5)  Z=4.14  

p<0.001 *  
Number of previous  
deliveries:  

1  43 (22.5)  4 (6.8)  MC  
2  70 (36.6)  13 (22)  p=0.002*  
3  52 (27.2)  26 (44.1)  
4  21 (11)  14 (23.7)  
5  3 (1.6)  2 (3.4)  
6  2 (1.0)  0  

Gestational age/week:  
Mean±SD  36.92±0.85  36.54±1.01  t=2.86  

p=0.005 *  
Medical history:  

DM  3 (1.6)  1 (1.7)  FET, p=1.0  
Hypertension  15 (7.9)  3 (5.1)  χ

2
=0.517,  

p=0.472  
Thyroid  1 (0.5)  0 (0.0)  FET, p=1.0  

SD 
 

: Standard deviation. FET: Fischer exact test  
Z 
 

: Mann Whitney U test. χ
2

=Chi-Square test.  
t : Student t-test. *Statistically significant if p<0.05.  
MC : Monte Carlo test. DM: Diabetes mellitus.  
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Table (2): Mean hemoglobin level between cases with radical  

and conservative treatment.  

HB (gm/dl)  
Mean±  SD  

Conservative  
Management  

Radical  
Management  

Test of  
significance  

Pre-operative  10.68±0.63  10.34±0.77  t=3.54  
p<0.001 *  

Post-operative  8.97±0.74  7.97±0.96  t=8.46  
p<0.001 *  

Difference  1.71 ±0.53  2.56±0.99  t=8.49  
p<0.001 *  

t : Student t-test.  
*Statistically significant if p<0.05.  
Hb: Haemoglobin.  

Table (3) illustrated that there was statistically  

significant relation between cases with conservative  

and radical treatment regarding ultrasound findings;  
86.4% of cases with radical treatment had placenta  

previa complete centralis versus 62.3% of cases  
with conservative treatment. Among cases with  

radical management, 8.5% have placenta previa  
major degree anterior and 5.1% placenta previa  
major degree posterior versus 26.2% and 11.5%  

of the cases with conservative management, re-
spectively (Table 3).  

Regarding type of incision and mode of delivery  

with 93.2% of cases with radical management had  
Pfannenstiel incision versus 99.5% of cases with  

conservative management. Among cases with rad-
ical management, 98.3% had upper segment deliv-
ery versus 88% of cases with conservative man-
agement. There was statistically significant between  
cases with conservative and radical treatment  

(Table 4).  

There was no statistically significant difference  

between cases with conservative and radical man-
agement regarding bilateral uterine arteryligation  
and bilateral internal iliac artery ligation. The only  

statistically significant difference between conserv-
ative and radical management was frequency of-
hemostatic sutures at placental bed, with higher  

frequency among cases with conservative man-
agement (70.7 versus 20.3 for radical management,  

respectively) (Table 5).  

There was statistically significant difference  

between cases with conservative and radical man-
agement (p<0.001). Grade 3 (percreta) was presen-
tamong cases with radical treatment only (30.5%)  

while grade 1 (accreta) was higher among cases  
with conservative management 96.9% (Table 6).  

Table (7) demonstrated that there was statisti-
cally significant higher median volume blood loss,  
packed RBCs units, fresh frozen plasma and platelet  

units with radical management than with conserv-
ative management (Table 7).  

There was statistically significant difference  

between cases with conservative and radical man-
agement regarding the following maternal compli-
cations; bladder injury, ureteric injury, major vessel  

injury, wound infection, coagulopathy, re-admission  

and ICU admission among cases with higher inci-
dence of complications among cases with radical  

management than cases with conservative manage-
ment (Table 8).  

In addition, there was statistically significant  
association between frequencies of NICU admission  

among cases with radical treatment than conserv-
ative management (22% versus 11.6%, respective-
ly) (Table 9).  

Table (3): Ultrasonography, placenta bed Doppler findings,  
final diagnosis distribution according to manage-
ment type of the studied cases.  

Ultrasonography and  
Doppler U/S  

Conservative  
Management  

Radical  
Management  

Test of  
significance  

Placenta previa  
complete centralis  

119 (62.3)  51(86.4)  

Placenta previa major  50 (26.2)  5 (8.5)  χ  2=12.15  
degree anterior  p=0.002*  

Placenta previa major  
degree posterior  

22 (11.5)  3 (5.1)  

Lacuna:  
Present  113(59.2)  56 (94.9)  χ

2
=26.31  

Absent  78 (40.8)  3 (5.1)  p=0.001 *  

Retroplacental  
hypoechoic line:  

Present  9 (4.7)  0  χ
2

=2.88  
Absent  182 (95.3)  59 (100)  p=0.09  

Retroplacenta  
lmyometrial thickness:  

Thin  146 (76.4)  24 (40.7)  χ
2

=26.49  
Lost  45 (23.6)  35 (59.3)  p<0.001 *  

Uterovesical interface:  
No  171 (89.5)  25 (42.4)  χ

2
=59.19  

Yes  20 (10.5)  34 (57.6)  p<0.001 *  

Uterovesical  
hypervascularity:  

No  79 (41.4)  3 (5.1)  χ
2

=26.91  
Yes  112 (58.6)  56 (94.9)  p<0.001 *  

Table (4): Type of incision and mode of delivery between  
conservative and radical management.  

Conservative  
Management  

Radical  
Management  

Type of incision:  
Pfannenstiel incision  190 (99.5)  55 (93.2)  
Midline sub-umbilical  1 (0.5)  4 (6.8)  

Mode of delivery:  
Lower  23 (12.0)  1 (1.7)  
Upper  168 (88)  58 (98.3)  



Bladder injury 12 (6.3) 29 (49.2)  

Ureteric injury 1 (0.5) 9 (15.3)  

Major vessel injury  
Intestinal injury  
Broad ligament ligation  
Re-exploration  

Wound infection  

Coagulopathy  

Re-admission  

ICU admission  

1 (0.5)  
1 (0.5)  
1 (0.5)  
0 (0.0)  

2 (1.0)  

3 (1.6)  

3 (1.6)  

16 (8.4)  

3 (5.1)  
1 (1.7)  
0 (0.0)  
2 (3.4)  

5 (8.5)  

20 (33.9)  

5 (8.5)  

56 (94.9)  
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Table (5): Surgical injury distribution among studied cases  

according to type of management.  

Conservative Radical Test of  
Management Management significance  

Bilateral uterine  151 (79.1)  41 (69.5)  χ
2

=2.32  
artery ligation  p=0.128  

Bilateral internal iliac  156 (81.7)  44 (74.6)  χ
2

=1 .42  
artery ligation  p=0.233  

Conservative:  
- Hemostatic sutures at  135 (70.7)  12 (20.3)  χ

2
=47.16  

placental bed p<0.001*  
- Resection isthmosutures 1 (0.5)  0  FET  

p=1.0  
- Resection of Lower  15 (7.9)  1 (1.7)  χ

2
=2.85  

uterine segment  p=0.091  

Table (6): Intra-operative placental grading distribution ac-
cording to type of management.  

Conservative  
Management  

Radical Test of  
Management significance  

Intra-operative grading  
according to FIGO:  

G1 (accreta)  185 (96.9)  8 (13.6)  
2

=179.31  χ  
G2 (increta)  6 (3.1)  33(55.9)  p<0.001*  
G3 (percreta)  0  18 (30.5)  

Table (7): Blood transfusion distribution according to man-
agement type of the studied cases.  

Conservative Radical Test of  
Management 

 

Management 
 significance  

Volume blood loss  4 (3-6)  6 (4-10)  Z=9.73  
Median (range)  p<0.001*  

Blood transfusion:  
Packed RBCs units  6 (4-8)  8 (5-13)  Z=8.6  
Median (range)  p<0.001*  
Fresh frozen plasma  2 (1-4)  3 (2-7)  Z=7.08  
Median (range)  p<0.001*  
Platelet units  2 (1-4)  3 (2-11)  Z=4.45  
Median (range)  p<0.001*  

Table (8): Maternal complications distribution among studied  

cases according to type of management.  

Maternal Conservative 
 

Radical Test of  
complications Management 

 

Management 
 significance  

χ
2

=60.42,  
p<0.001*  

χ
2

=25.47,  
p<0.001*  

FET, p=0.042*  
FET, p=0.417  
FET, p=1.0  
FET, p=0.06  

χ
2

=9.14  
p=0.003*  

χ
2

=56.39  
p<0.001*  

χ
2

=6.94  
p=0.008*  

χ
2

=164.62  
p<0.001*  

ICU: Intensive Care Unit.  

Table (9): Fetal outcome distribution among studied cases  

according to type of management.  

Conservative  
Management  

Radical  
Management  

Test of  
significance  

Gender of baby:  
Male  103 (53.9)  27 (45.8)  MC  
Female  86 (45)  31 (52.5)  p=0.531  
Twins  1 (0.5)  1 (1.7)  

NICU admission:  
–ve  167 (88.4)  46 (78.0)  χ

2
=4.01  

+ve  22 (11.6)  13 (22.0)  p=0.045*  

APGAR score (<7):  
At 1 minute  166 (87.8)  46 (78.0)  χ

2
=3.53  

At 5 minute  23 (12.2)  13 (22.0)  p=0.06  

Respiratory morbidity:  
–ve  164 (86.8)  46 (78)  χ

2
=2.69  

+ve  25 (13.2)  13 (22)  p=0.101  

Mortality of baby:  
No  188 (98.4)  58 (98.3)  FET  
Yes  3 (1.6)  1 (1.7)  p=1.0  

NICU: Neonatal Intensive Care Unit.  

Discussion  

In our study, there was statistically significant  

association between ages of females, gravidity,  

parity, number of previous deliveries, surgical  
history, gestational age and number of previous  

deliveries and type of MAP management. Mean  

age of the studied cases was higher among cases  

with radical group (33.31) versus (30.32) among  

conservative treatment group. This came in con-
sistence to Elkhateeb in Egypt [6]  who recorded  
that the mean age in radical group was 34.1 while  
conservative group was 33.2. However, Kutuket  
al., [7]  found that the primary demographic data  
did not differ between treatment groups. Median  

gravidity, parity, number of previous deliveries  
and median number of previous CSs were higher  

among cases with radical treatment than conserv-
ative treatment; these findings were in agreement  

with Elkhateeb [6] . In contrast, mean age and parity  
appears to be similar as in many other studies  
(Shabab and Naqvi) with a minor difference, and  

does not appear to influence directly on the maternal  
outcome as in our study [8] . While gestational age  
was lower among radical management than con-
servative (36.54 versus 36.92, respectively). Sim-
ilarly, Elkhateeb [6]  reported that gestational age  

was lower among radical group (36.4) versus 37.1  

in conservative group.  

The results of the current study confirm that  
old age, multiparty, placenta previa, andprevious  

uterine surgeries were significant risk factors for  

placenta accreta, which supports previous literature  

results [9,10] . In the current study, there was statis-
tically significant higher mean Hb level among  
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cases with conservative treatment pre-operative  

(10.68gm/dl) and post-operative (8.97gm/dl) than  
radical treatment pre-operative (10.34gm/dl) and  

post-operative (7.97gm/dl). In contrast, mean dif-
ference of hemoglobin level pre and post-operative  
indicate statistically significant higher value among  
cases with radical treatment (2.56) than conserva-
tive (1.7). Kutuk et al., [7]  recorded in their study  
slightly higher mean Hb level among cases with  
conservative treatment pre-operative (12gm/dl)  

and post-operative (10.0gm/dl) than radical treat-
ment pre-operative (11.9gm/dl) and post-operative  
(10.1gm/dl). In contrast, mean difference of Hb  

level pre and post-operative indicate statistically  

significant higher value among cases with conserv-
ative treatment (2.0) than radical (1.7).  

Regarding ultrasound findings, among cases  

with radical treatment 86.4% have placenta previa  
complete centralis versus 62.3% of cases with  
conservative treatment. Among cases with radical  

management, 8.5% have Placenta previa major  
degree anterior and 5.1% Placenta previa major  

degree posterior versus 26.2% and 11.5% of the  

cases with conservative management, respectively.  

Concerning type of incision and mode of deliv-
ery, there was statistically significant relation  

between types of MAP management and type of  

incision and mode of delivery, 93.2% of cases with  
radical management have Pfannenstiel incision  
versus 99.5% of cases with conservative manage-
ment. Among cases with radical management,  

98.3% had upper segment delivery versus 88% of  

cases with conservative management.  

As regard surgical injury distribution among  
studied cases according to type of management,  

there was no statistically significant difference  

between cases with conservative and radical man-
agement. Where 76.8% of the studied cases have  

bilateral uterine artery ligation, 80.0% bilateral  
internal iliac artery ligation, 58.8% hemostatic  
sutures at placental bed, 23.6% CS hysterectomy,  
6.4% resection of lower uterine segment and 0.4%  
resection isthmosutures. Biler et al., [11]  in their  
study population, 78% women were managed con-
servatively. The placenta was removed after deliv-
ery in all these patients. According to the degree  

of bleeding, uterine compression sutures, bilateral  

uterine artery ligation, bilateral hypogastric artery  

ligation were used and if needed, two or more  

techniques were performed. Due to hemodynamic  

instability, four patients underwent hysterectomy  
during cesarean section and four underwent hys-
terectomy during early re-operation. Among pa-
tients treated conservatively, two experienced  

wound infection, three experienced renal tract  

injury and two admitted ICU.  

While in other study, Nasrullah et al., [12]  re-
ported that majority of patients (74%) underwent  

caesarean hysterectomy without trial removal of  

the placenta. Placental removal was performed in  

(26%) of patients all having focal adherence of  

placenta.  

Previous studies had reported varying results  
on rate of hysterectomy and other morbidities with  

conservative approach with one study from France,  

Bretelle et al., [13]  reported hysterectomy rate of  
19.3% and another from the UK, Fitzpatrick et al.,  
[14]  reporting a rate of 65.6%. A number of smaller  

studies and case reports had also reported on the  

safety of conservative management as Russo et  

al., [15] .  

The only statistically significant difference  
between conservative and radical management in  
terms of surgical intervention was the frequency  
of hemostatic sutures at the placental bed, which  

was higher in patients with conservative manage-
ment 70.7% vs. 20.3% for radical management,  

respectively. Intra-operative grade distribution ac-
cording to type of management. Grade 3 was  

present among cases with radical treatment only  

(30.5%), grade 2 (55.9%) managed radically while  
grade 1 was higher among cases with conservative  
management 96.9%. In previous study [16]  came  
in agreement with our study, cesarean hysterectomy  

was started in most of the cases of placenta increta  

and percerta. Conservative measures such as uterine  
artery ligation, tamponade and haemostatic sutures  

on the placental bed managed localized cases of  

placenta accreta. Failure of these measures led to  

cesarean hysterectomy. Internal artery ligation and  

bladder repair were performed as and when re-
quired. While the management of choice in placenta  
accretawas hysterectomy in most of the cases in  

the study by Yasmeen et al., [17] .  

Concerning blood loss, there was statistically  
significant higher median volume blood loss,  
packed RBCs units, fresh frozen plasma and platelet  
units with radical management than with conserv-
ative management.The conservative group had a  

lower median volume of blood loss (4 units vs. 6  
units in the radical group) and required more blood  

transfusions (6 packed RBCs units, 2 fresh frozen  
plasma units, and 2 platelet units) than the radical  

managed group (8 packed RBCs units, 3 fresh  
frozen plasma units and 3 platelet units) ( p<0.001).  
Similarly, Kutuk et al., recorded that total estimated  

blood loss, units of fresh frozen plasma used, and  
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units of packed red blood cells transfused differed  

significantly between groups (all p≤0.00 1) [7] .  

Concerning maternal complications among  

studied cases according to type of management,  

there were higher incidence of complications among  

cases with radical management than cases with  

conservative management. In the current study,  

bladder injury represented 49.2% in radical man-
aged group while in conservative managed group  

there were only 6.3% of cases of bladder injuries.  
Our results were higher than Elkhateeb [6]  who  
demonstrated that there were 29.2% of cases of  

bladder injuries in the surgical managed group, it  

was relatively high number but it occurred inciden-
tally during trial to dissect bladder downward to  

remove placental tissue adherent to anterior uterine  

wall and/or posterior bladder wall but no cases in  
the conservative group. In the study by Abdel  
Khalek et al., [7]  at Menoufia Hospital 29.5% of  
cases had bladder injury. In another study by Pri-
Paz et al. [19] , there were 45.8% of cases with  
bladder injury. These differences were owing to  

lateral dissection of bladder from lateral to medial  
at Menoufia Hospital. Matsuzaki et al., [20]  con-
cluded that urologic complication occurred in 72%  

of cesarean hysterectomies during placenta accreta  

management. These urologic complications include  
bladder lacerations (44%), urethral resection (6%),  

and other injuries.  

Our study showed that 94.9% of patients in  
radical group were admitted to the ICU postoper-
ative care. This proportion showed highly signifi-
cant difference when compared with the results of  

Abdel Khalek et al., [18] , where 11.1 % only were  
admitted to the ICU of the cesarean hysterectomies'  

cases. This difference between studies could be  

explained by demographic factors of the patients  

and difference in number of study population.  
Vinograd et al., [21]  reported that 0.4% of patient  
with MAP had surgical wound infection.  

There was statistically significant association  
between frequencies of NICU admission among  

neonates of cases with radical treatment than con-
servative management (22% versus 11.6%, respec-
tively). In comparison with a retrospective study  

done by Asicioglu et al., [22] , to investigate patient  
characteristics and fetal and maternal outcomes of  

placenta previa and accreta (in the 5-year period  

from 2005 to 2010); the perinatal outcomes for 46  
patients who had placenta accreta were as follows:  

19.5% NICU admission and 4.3% neonatal mortal-
ity.  

Conclusion:  According to our study, conserva-
tive management in G1 (placenta accreta) is the  

recommended management option, well-planned  
cesarean hysterectomy in G3 (placenta percreta)  

is the only management option. While G2 (placenta  
increta) can be managed either radically or con-
servatively according to bleeding degree and bleed-
ing control.  

Recommendations:  The present results should  
be confirmed with further randomized prospective  

trials and meta-analyses. Definitive histopathologic  

demonstration of the degree of placental invasion  

in conservatively treated cases is needed.  
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