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Abstract: We aimed to present a combined surgical procedure in

conservative treatment of placenta accreta based on surgical outcomes

in our cohort of patients. The study was designed as a prospective cohort

series study. The setting involved two education and research hospitals

in Turkey. This study included 12 patients with placenta accreta who

were prenatally diagnosed and managed.

We offered the patients the choice of conservative or nonconserva-

tive treatment. We then offered 2 choices for patients who had preferred

conservative treatment, leaving the placenta in situ as is the classical

procedure, or our surgical procedure. One patient preferred nonconser-

vative treatment, the others opted for our procedure.

We evaluated demographic and obstetric characteristics of patients,

sonographic and operative parameters of patients, and surgical out-

comes.

We operated on 11 patients using this surgical procedure that we

have developed for placenta accreta cases. We found that there was no

need for hysterectomy in any patient, and we preserved the uterus for all

of these patients. No patient presented any septic complication or

secondary vaginal bleeding.

Our surgical procedure seems to be effective and useful in the

conservative treatment of placenta accreta.

(Medicine 94(7):e529)

Abbreviation: MRI = magnetic resonance imaging.

INTRODUCTION
l Aydogmus, MD, and Servet Gencdal, MD

which occurs in the absence of decidua basalis and the fibrinoid
layer of Nitabuch.1 Placental invasion abnormalities are classi-
fied according to the depth of penetration by the chorionic villi
as placenta accreta, -increta, and -percreta.2 Placenta accreta is
considered a severe pregnancy complication that may be associ-
ated with massive and potentially life-threatening intrapartum
and postpartum hemorrhage.3 It is caused by a defect in decidua
basalis resulting in an abnormally invasive placental implan-
tation. This disruption is often related to previous uterine scars,
including cesarean sections and prior uterine curettage. Other
risk factors associated with placenta accreta are multiparity,
placenta previa, prior intrauterine infections, elevated maternal
serum a-fetoprotein, and maternal age >35 years.4 It has
become the leading cause of emergent hysterectomy. Maternal
morbidity had been reported to occur in up to 60% and mortality
in up to 7% of women with placenta accreta. In addition, the
incidence of perinatal complications is also increased, mainly
due to preterm birth fetuses.5 Women with placenta accreta are
usually delivered by cesarean section. It is better to perform the
surgery under elective, controlled conditions rather than
urgently with inadequate preparation in an emergency. In
addition, regardless of the management option taken, the pre-
vention of complications ideally requires a multidisciplinary
team approach.6 Conservative, uterine-sparing approaches for
the management of placenta accreta have been described to both
reduce the morbidity of peripartum hysterectomy as well as to
allow for future fertility. In this study, we report a comprehen-
sive surgical procedure and results in the conservative manage-
ment of placenta accreta, with 11 cases operated in our clinic.

STUDY POPULATION
This prospective, surgical case-series study included 12

consecutive patients with placenta accreta who were prenatally
diagnosed at the Department of Gynecology and Obstetrics of
Seyhan Research and Training Hospital (Adana, Turkey) and
the Department of Gynecology and Obstetrics of Katip Celebi
University, Ataturk Education and Research Hospital (Izmir,
Turkey) from 2010 to 2014. Operations were performed by the
same author in both hospitals. The study was in adherence with
the tenets of the Helsinki Declaration, and informed consent
was obtained from all participants prior to surgery.

MATERIAL AND METHODS
We have used the term ‘‘abnormal placentation’’ for all

types of abnormal invasive placenta. Gestational age was
calculated from the first day of the last menstrual period or
estimated by the first obstetrical ultrasound examination.
was diagnosed by the presence of one
asound or magnetic resonance imaging
anual removal of placenta being partially
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or totally impossible with no cleavage plane between part or
whole of the placenta and uterus. In this 4-year period, we have
encountered 16 cases of abnormal placentation. Twelve patients
were diagnosed prenatally, and 4 patients were diagnosed in the
intrapartum or postpartum period. We have offered conserva-
tive treatment or postpartum hysterectomy for the prenatally
diagnosed patients. One patient preferred hysterectomy because
of her completed fertility. For pregnant women who have a
strong desire to preserve their future fertility, we have offered
2 alternative conservative treatment modalities. The first one
involves leaving the placenta in situ and follow up as in the
classical procedure; the second involves performing our surgi-
cal procedure. Because our study is designed from retrospective
case series in 2 different medical centers, we did not have an
ethics committee approval. We have informed the patients
about complications and potential adverse effects of both
treatments, and another team has taken their informed consent.
No patient preferred leaving the placenta in situ, and 11 patients
preferred our technique.

One prenatally diagnosed patient was admitted in the 23rd
week of pregnancy with vaginal bleeding, and was operated on
using our conservative procedure. The other 10 patients were
operated electively, having been diagnosed previously, and
were being monitored for abnormal placentation. Elective
patients were monitored more frequently during the pregnancy,
and betamethasone was given to every patient at about the 31st
to 32nd weeks of pregnancy to encourage fetal pulmonary
maturity. Delivery was planned at about 35th to 36th weeks
of pregnancy. Four nonprenatally diagnosed patients were
admitted in emergency situations because of vaginal hemor-
rhage or a prolonged third stage of labor without previous
diagnosis of abnormal placentation. Hysterectomy had to be
performed on these patients. Those patients who had opted for
conservative treatment underwent a complete ultrasonographi-
cal examination before surgery and placental borders were
detected. Placental Doppler ultrasonography was performed
for placentation. We performed MRI for 4 elective patients
because they had a posterior-located placenta. Ages, gravidity,
parity, dilatation and curettage history, and cesarean delivery
history were noted. Placental localization and the presence of
placenta previa were noted. Total blood counting, cross match-
ing, and preparation of blood products were performed before
the surgery. All patients underwent our surgical procedure, and
hysterectomy was not required for any patient. Operation time
for every patient was noted. Records of intraoperative and
postoperative complications, number of required blood transfu-
sion products, hospitalization time, and histopathology reports
were also obtained. The b-human chorionic gonadotropin (hcG)
levels at 6 weeks and 6 months after surgery were evaluated.
Statistical analysis was performed by MedCalc statistical soft-
ware (MedCalc Software, Ostend, Belgium).

SURGICAL PROCEDURE
Placental borders and mapping were detected carefully by

ultrasonography and Doppler ultrasonography (placental map-
ping). In posterior-located placentas, we used MRI as additional
imaging. According to the mapping, in a subset of patients we
entered the abdomen by Pfannenstiel incision; in another subset
we entered the abdomen by infraumbilical midline incision.
Baby was delivered prior to surgically entering the placenta.
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Uterus is incised away from the placenta, according to the plan
we described by placental mapping. Type of uterine incisions is
determined after placental mapping. Placental borders have
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been identified, and incisions were made far away from pla-
centa. J-shaped, vertical and upper transverse incisions were
used. Then umbilical vein was catheterized. Ten units of diluted
oxytocin and 100 to 200 cc, 378C of heated saline were infused
from here, and then the cord was clamped together with
catheter. The bilateral hypogastric arteries and utero-ovarian
anastomosis branches were ligated. The clamped cord was
released and hydrodissection was performed by heated saline
at 378C. If placenta was not sufficiently dissected from the
uterus, placental curettage or excision was performed. Then we
sutured the placental bed with squarely shaped suturing. After
hemostasis is secured, a balloon of 3-ways 20F Foley catheter
(Galena Saglik Urunleri, Istanbul, Turkey) was inflated by 80 cc
saline and placed into the intrauterine cavity. Then free part of
the catheter was tracked through the vaginal way, and the
uterine incision was closed. After half an hour of observation
for vaginal bleeding, the operation was terminated. (See supple-
mental video, http://links.lww.com/MD/A211, which demon-
strates a short sample of an operation.)

RESULTS
In this 4-year period, among 22,543 deliveries only

16 patients met the diagnostic criteria of placenta accreta
(0.71/1000). In our conservative treatment group, the patients’
mean age was 31.5� 3.2 years, and their mean body mass index
was 28.2� 2.1. All cases except 1 were multiparous. One patient
had had 3 cesarean sections, 5 patients had 2 cesarean sections,
and 4 patients had 1 cesarean section. One patient was primi-
gravid, and she had no uterine curettage history. Two patients had
a history of spontaneous abortion, and 4 patients had a history of
induced abortion of the pregnancy (Table 1). The placenta was
posteriorly located at 4 patients (36%) and anterior localized
at 7 patients (64%). Six patients had placenta previa totalis,
and in 5 patients placenta was located away from internal cervical
os. Vascular lacunae with turbulent flow were noted (Figures 1
and 2). Placental invasion of the myometrium was observed in
MRI (Figure 3). Mean gestational age was 35.2� 4.1 weeks. The
mean operation time was 110� 20 minutes. Median 4 (2–7) units
of erythrocyte suspensions and median 2 (0–4) units of fresh
frozen plasma were transfused intraoperatively and postopera-
tively (Table 2). In 1 patient, a postoperative wound infection
developed. Postoperative febrile reactions developed in
2 patients. One of these was caused by wound infection, and
the other was due to atelectasis. The mean hospitalization time
was 4.2� 0.4 days. b-hCG measurements were negative for all
patients in postoperative 6th week and 6th month.

DISCUSSION
The incidence of placenta accreta approximates about 1 in

1000 deliveries and, has increased 10-fold in the last 50 years,
primarily because of the rise in cesarean section rates.7 In view of
the fact that the indications for cesarean delivery seem to be
steadily expanding, including cesarean delivery on maternal
request, the incidence of placenta accreta is likely to continue
to increase as the risk increases with the number of previous
cesarean sections.6 Myometrial trauma and scarring resulting
from repeated dilatation and curettage or other corrective
surgeries also contribute to the risk of developing abnormal
placental adherence.8,9

In our study, 10 of the 11 patients had a previous history of
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cesarean delivery. Also, 5 of them had a history of previous
uterine curettage. Only 1 patient was primigravid, and she had
no uterine curettage history. The risk of developing placenta
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TABLE 1. Demographic and Obstetric Characteristics of Patients

Patient Age BMI Gravidity Parity Abortion D&C C/S

1 35 28.2 5 2 0 2 2
2 27 30.7 2 1 0 0 1
3 32 29 4 3 0 0 1
4 30 31.6 4 3 0 0 3
5 28 25.7 3 2 0 0 2
6 34 25.6 3 2 0 0 2
7 37 30.1 5 2 1 1 2
8 34 28.5 4 2 0 1 2
9 32 25.3 3 1 0 1 1
10 30 27.5 4 1 2 0 1

dila
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accreta increases with the number of previous cesarean deliv-
eries. Up to 88% of the women with placenta accreta have
concomitant placenta previa.9–11 Six of our patients had con-
comitant placenta previa (55%). In 7 patients (64%), placenta
was located in anterior uterus, on the previous uterine scar
(P¼ 0.02). In our cohort of patients, we had no placenta
percreta cases. Placenta accreta should be suspected in women
who have both a placenta previa, particularly anterior, and a
history of cesarean or other uterine surgery. Patients at risk of
abnormal placentation should be assessed antenatally by ultra-
sonography, with or without adjunct MRI if indicated.12 Second
and third trimester gray-scale sonographic characteristics
include loss of continuity of the uterine wall, multiple vascular
lacunae within the placenta, lack of hypoechoic border between
the placenta and the myometrium, bulging of placental site into
the bladder, and increased vasculature evident on color Doppler
sonography in placenta.9,13 Multiple vascular lacunae and
turbulent flow were observed in Doppler sonography, but in
our cases we did not observe any invasion of bladder. If
ultrasound findings are not considered definitive or the placenta
is located on the posterior wall, MRI can be performed using
gadolinium contrast agent intravenously.9,13

11 28 28.1 1

BMI¼ body mass index, C/S¼ caesarean section, D&C¼ voluntary
The most important factor affecting the outcome is prenatal
diagnosis. It gives the opportunity to make a delivery plan that
properly anticipates the expected blood loss and other potential

FIGURE 1. Lacunar vascular areas in placenta.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
complications of delivery. In addition, it gives the opportunity for
electively timing the procedure, because the prevention of com-
plications ideally requires the presence of a multidisciplinary
surgical team, which is associated with improved outcomes.14 A
number of reports have shown that outcomes are worse and
morbidity is higher in women who deliver in an emergency or
in an unplanned fashion.15 There is a great benefit of planned as
opposed to emergency peripartum hysterectomy. In mothers with
placenta previa and a suspected placenta accreta who required
peripartum hysterectomy, a scheduled delivery has been associ-
ated with shorter operative times and lower frequency of transfu-
sions, complications, and intensive care unit admissions.16 When
the condition is not diagnosed antenatally, the most imminent and
evident hint at diagnosis is profuse postpartum hemorrhage and
placental retention after the second stage of labor is
completed. Accordingly, the timing of delivery may have a
crucial impact on maternal and perinatal outcome. O’Brien
et al17 reported that after 35 weeks, 93% of patients with placenta
accreta experience hemorrhage necessitating delivery. We
planned delivery at the 35th to 36th weeks of pregnancy for
our elective patients. We provided betamethasone treatment at
about the 31st to 32nd week to encourage fetal pulmonary

0 0 0 0

tation and curettage.
maturity. In these patients, we did not observe any neonatal
morbidity. None of the patients required admission to neonatal
intensive care unit.

FIGURE 2. Wide lacunar areas by power Doppler sonography.
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Conservative, uterine-preserving approaches for the man-
agement of placenta accreta have been described to both reduce
the morbidity of peripartum hysterectomy as well as allow for
future fertility.18,19 A number of different approaches including
uterine artery embolization, methotrexate therapy, hemostatic
sutures, pelvic devascularization, and balloon tamponade have
been described, with varying rates of success.20 One large series
study reported a success rate of 78%, with a rate of maternal
morbidity of 6%.19 In that study, which included 167 women
from 25 hospitals in France, 78% retained their uterus, 11%
required a hysterectomy within 24 hours of delivery because of
hemorrhage, and 11% underwent hysterectomy within 3 months
of delivery because of complications; 6% experienced severe

FIGURE 3. Invasive placenta in coronal section MRI. MRI¼mag-
netic resonance imaging.
morbidity, including sepsis, vesicouterine fistula, and/or uterine
necrosis.19,21 Role of adjuvant methotrexate in cases of con-
servative management is uncertain. No large-scale studies have

TABLE 2. Sonographic and Operative Parameters of Patients

Patient Gestational Age Placenta Location Placenta

1 36 Posterior No
2 37 Posterior PP
3 37 Anterior PP
4 36 Anterior PP
5 38 Posterior No
6 38 Anterior No
7 36 Anterior No
8 36 Anterior PP
9 25 Anterior No
10 23 Anterior PP
11 35 Posterior PP

ERT¼ number of transfused erythrocyte suspension units, FFP¼ numbe
hemoglobin rate, PPT¼ placenta previa totalis, Pre-op Hgb¼ preoperative

4 | www.md-journal.com
compared methotrexate use against no use of methotrexate in
the treatment of placenta accreta, and at the present time, there
are no convincing data either way.22 In selective cases, the
placement of a balloon catheter was performed concurrently
with conservative management, with the intent of avoiding
hysterectomy and thereby preserving fertility.19

Postoperative complications reported with the established
conservative approach include severe postpartum hemorrhage,
postoperative disseminated intravascular coagulopathy, and
infection resistant to antimicrobial therapy that may require
laparotomy and hysterectomy.23 Thus far, the results of using
preoperative prophylactic internal iliac artery catheterization as
an adjuvant treatment to hysterectomy or in cases of conserva-
tive management are equivocal, and are largely limited by the
small sample size of the studies. So, there is as yet no effective
conservative treatment of placenta accreta, and hysterectomy is
the preferred solution for these patients. Therefore, a new
conservative treatment approach is required for women who
have strong desire for preserving their future fertility.

In this study, we have reported a series of 11 patients who
we have treated conservatively with our surgical procedure that
we believe has not been reported in literature. There was no
need of hysterectomy at intraoperative or postoperative stage.
We have dissected placenta from the uterine wall by hydro-
dissection. Postoperatively, we did not observe hemorrhage,
infection, or require a secondary operation. We did not encoun-
ter any serious complications. As we described the approach
here, hypoperfusion of uterus by ligation of both the utero-
ovarian anastomosis and hypogastric arteries may create time
for a coagulation cascade in uterine vessels. Incision of the
uterus was performed away from the placenta according to
placental mapping. We have not made an incision into the
placenta, and with this technique we avoided initiation of gross
hemorrhage. Infusion of hot saline combined with oxytocin may
produce a vasoconstriction of vessels in the placental bed, and
can help in dissecting the placenta from the uterus. Hydrodis-
section technique is recently being used successfully in ophthal-
mic, neural, and laparoscopic surgery. We think that the role of
pressurized saline is mechanical, and it generates a mass effect
for dissection of placenta from the uterine wall. As a result of all
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these actions, perfusion of the uterus decreased, and with
vasoconstriction in the placental bed, we could more easily
dissect the placenta from the placental bed. Although we needed

Previa Preop Hgb Postop Hgb ERT FFP

ne 12.2 8.7 7 3
T 11.4 12.2 3 2
T 10.4 10.4 6 2
T 11.4 8.6 4 4
ne 11.2 9.9 4 4
ne 13.1 10.5 3 3
ne 11.7 9.8 4 2
T 12.1 10.9 3 1
ne 12.5 9.3 2 1
T 9.3 12.1 4 2
T 9.8 10.3 2 0

r of transfused fresh frozen plasma units, Post-op Hgb¼Postoperative
hemoglobin rate.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



massive transfusions (�4 units erythrocyte suspension) for
6 patients, we could control bleeding and did not need hyster-
ectomy.

CONCLUSION
Placenta accreta is becoming a more common compli-

cation of pregnancy. Prenatal diagnosis is important in optimiz-
ing the counseling, treatment, and outcome of women with
placenta accreta. Surgical treatment for placenta accreta is
commonly performed as hysterectomy. However, conservative
management should be the preferred approach especially for
pregnant women who want to retain their future fertility. In this
study, we have presented a comprehensive approach to con-
servative treatment for placenta accreta cases. Our surgical
procedure is effective and useful in the conservative manage-
ment of patients with placenta accreta, and it can be used as an
alternative conservative treatment protocol if it can be sup-
ported by larger randomized controlled trials.
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