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Background: Growing evidence suggests that cesarean scar 
pregnancy (CSP) and morbidly adherent placenta (MAP) may 
represent a continuum of the same disease.
Objectives: To investigate and compare the prior risk factors 
in women with either CSP or MAP.
methods: The study included 33 women diagnosed with 
CSP in our department between 2006 and 2014. For each 
CSP case, two pregnant patients with MAP were matched for 
hospitalization date from delivery ward records, constituting 
the control group. 
results: In both groups, maternal age, parity, and previous 
early and late abortions were similar. The rate of conception 
by assisted reproductive technologies was 9% in both groups. 
Although the number of previous cesarean sections was 
statistically different between CSP and MAP (2.0 ± 1.0 vs. 
1.0 ± 1.0, respectively, P = 0.006), the leading indication of 
previous cesarean section was breech presentation in both 
groups (28.1% and 27.8%, respectively, P > 0.05).
conclusions: CSP and MAP share similar prior risk factors. Due 
to high morbidity in both diseases, further research is needed 
toward reducing the known etiological factors contributing to 
the growing number of both complications.
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aBstract:

KeY wOrds:

t he increased prevalence of cesarean section (CS) in the 
Western world has been associated with an increase in mor-

bidly adherent placenta (MAP) in subsequent pregnancies [1,2]. 
Pathological implantation in a previous cesarean scar resulting 
in a cesarean scar pregnancy (CSP) is another iatrogenic com-
plication of a previous cesarean delivery [3-8].

The rate of MAP (placenta accreta, increta and percreta) has 
gradually increased from 1 in 30,000 deliveries in the 1930s to 
1 in 2000–3000 deliveries in the last decade [1,5]. Likewise, the 
rate of CSP is currently estimated at 1 in 800–2500 women with 
a previous cesarean delivery [5].

Multiple cesarean deliveries have been suggested as a strong 
risk factor for CSP [9-12,13]. Our finding that 50% of women 

presenting with CSP had undergone at least two cesarean deliv-
eries was similar to previous reports [3,12]. Placenta previa and 
previous uterine surgery represent the major risk factors for 
MAP [1]. The women at risk for CSP appear to be those with a 
history of placental pathology, ectopic pregnancy, multiple cesar-
ean sections, and cesarean breech delivery [3,4,13]. Growing 
evidence suggests that CSP and MAP are not separate entities 
but may represent a continuum of the same condition [8,9]. 

We aimed to investigate and compare the prior risk factors 
in women with either CSP or MAP and to provide further 
proof for the hypothesis that these two conditions could share 
similar prior risk factors that may contribute to a single iat-
rogenic complication. To the best of our knowledge no other 
work has addressed this issue.

PatIents and metHOds
We performed a computerized database search for cases with 
CSP that had been diagnosed in our department during the 
years 2006–2014. The study cohort consisted of 33 women 
with a diagnosis of CSP during the study period. All fulfilled 
the sonographic criteria for CSP diagnosis and some took part 
in our previous study on this subject [3,4,10,11,13]. The sono-
graphic criteria for a CSP diagnosis are: (i) an empty uterus, (ii) 
an empty cervical canal, (iii) the gestational sac being located 
in the anterior part of the isthmic portion of the uterus with a 
diminished myometrial layer between the bladder and the sac, 
and (iv) a discontinuity in the anterior wall of the uterus demon-
strated on a sagittal view of the uterus when the direction of the 
ultrasound beam runs through the amniotic sac [3,4,10,11,13].

The medical records of all identified cases were retrospec-
tively reviewed, and data regarding demographics, obstetric 
and gynecologic history were collected. For each of these cases, 
two consecutive cases with surgically confirmed MAP were 
retrieved from the department’s computerized database (con-
trol group). We chose one MAP patient who was diagnosed and 
treated prior to each CSP case and one MAP case immediately 
following the same CSP case. 

Statistical analysis was performed in the statistical labora-
tory at Tel Aviv University using SPSS software (SPSS Inc., 
version 15, Chicago, IL, USA). Continuous variables are pre-
sented as the mean ± standard deviation or as median (range). 



Original articles

 169

IMAJ • VOL 19 • march 2017

Frequencies are presented as percentages. For comparison of 
continuous variables, the Mann-Whitney rank test and the 
Student t-test were used. The chi-square test was used to assess 
frequencies. Double-tailed P value < 0.05 was considered statis-
tically significant. The study was approved by the Institutional 
Review Board. 

results
A total of 99 women were enrolled in the current study: 33 
women with a CSP and 66 women with MAP. The charac-
teristics of CSP and MAP patients are presented in Table 1. 
There were no differences in age, parity, mode of conception, 
or previous early and late abortions between the two groups. 
However, there was a significant difference in gravidity in 
women with CSP compared to women with MAP (6 ± 3.8 
vs. 5 ± 2.6 respectively, P = 0.029) [Table 1]. 

Although the number of previous cesarean sections were 
statistically different in women with CSP versus MAP (2.0 ± 
1.0 vs. 1.0 ± 1.0 respectively, P = 0.006), the leading indication 
for previous cesarean section was breech presentation in 28.1% 

and 27.8% respectively (P > 0.05). Furthermore, the duration 
of hospitalization in the current pregnancy was significantly 
longer in women with MAP compared to CSP (6.1 ± 3.5 vs. 2.2 
± 1.1 days, P < 0.001) [Table 1]. There was no difference in type 
of previous CS uterine incision between the groups. Finally, the 
time interval from the previous CS to the current complication 
was similar in both groups.

dIscussIOn
The main finding of the present study was that the demo-
graphic, obstetric and gynecologic history of women with 
CSP and those with MAP was similar. There were similar 
assisted reproductive technology rates for conception in both 
groups. Finally, our study further reinforces the theory that 
there is a common underlying causal relationship between 
CSP and MAP [2].

We previously described the methods for treatment of 
SCP [3,4]. The treatment methods are as follows: conservative 
follow-up, transcervical aspiration of the gestation sac under 
ultrasound guidance, intra-amniotic methotrexate (MTX) 
injection, and surgical removal of the ectopic pregnancy, with 
or without hysterectomy after removal of the pregnancy.

The high rate of CS due to breech presentation and the 
subsequent occurrence of CSP and MAP is another intriguing 
association that we encountered in our study. This association 
might not be coincidental [5]. Another remarkable finding in 
our study was a similar time interval from a previous CS to 
the current complication (CSP or MAP). Our findings showed 
that many of these operations are currently elective procedures 
performed in a non-developed lower uterine segment, so that 
the healing process following the surgery might facilitate 
implantation of the blastocyst within the scar. We propose that 
the increasing number of cesarean sections for various indi-
cations [12] together with changes of the surgical technique 
[3,4] and its indications [3,4] might contribute to the increase 
in cesarean scar implantation. These possibilities need to be 
further explored.

Interestingly, we found a similar rate of women with 
previous corporeal uterine incision between the two entities. 
Whether any specific surgical technique such as single- or 
double-layer closure of the incision can prevent CSP or MAP 
is still an open question. There are numerous articles devoted 
to the different incision closure techniques. Most are sum-
marized in a Cochrane Database report reviewing 30 stud-
ies [12]. None of them, however, was designed to address 
whether the type of surgical technique can influence the 
occurrence of CSP or MAP.

Rosen [13] reviewed the subject of the CSP and placenta 
accreta, discussing some of the theories behind their patho-
physiology. In vitro work demonstrated the role of a low oxygen 
tension, which seems to be an important prerequisite for the 

Table 1. Characteristics of the cesarean scar pregnancy and morbidly 
adherent placenta groups 

cesarean  
scar 
pregnancy 
(n=33)

morbidly 
adherent 
placenta 
(n=66)

P 
value

Age (yr), mean ± SD 36.3 ± 4.7 34.8 ± 3.8 NS

mode of conception (%)
Spontaneous
Assisted reproductive technologies

90.9% 
9.1%

90.1%
9.4%

NS

Obstetric history
Gravidity (mean ± SD)
Parity (mean ± SD)
Previous CS (mean ± SD)

6 ± 3.8
3 ± 1.3
2 ± 1.0

5 ± 2.6
2 ± 1.7
1 ± 1.0

0.029
NS
0.006

Previous cs indication (%)
Elective CS
Emergent CS
Breech presentation

50.0
21.9
28.1

59.3
13.0
27.7

NS

Previous low segment transverse uterine 
incision (%)

93.1 96.2 NS

Previous corporeal uterine incision (%) 6.9 3.8 NS

Previous FMA (%) 6.1 1.5 NS

Previous SMA (%) 3.0 0 NS

Previous FIA (%) 3.0 1.5 NS

Previous SIA (%) 3.0 0 NS

Duration of hospitalization in the current 
pregnancy (days), mean ± SD

2.2 ± 1.1 6.1 ± 3.5 < 0.01

Time interval from previous CS to primary 
event diagnosis (yr), mean ± SD

3.6 ± 3.3 3.8 ± 2.02 NS

FMA = first-trimester missed abortion, FIA = first-trimester induced 
abortion, SMA = second-trimester missed abortion, SIA = second-trimester 
induced abortion, CS = cesarean section



Original articles

170 

IMAJ • VOL 19 • march 2017

reported previously. Those authors [25] also recommended 
that for IVF pregnancies in patients with a history of a cesar-
ean delivery, embryos should be transferred more than 4 cm 
from the cervix to avoid either cesarean scar pregnancy or 
cervical pregnancy. Our management of subsequent preg-
nancies mirrored the process described in the literature [4,5] 
and included early sonography to confirm the intrauterine 
pregnancy location as well as sonography to monitor fetal 
growth and exclude abnormal placentation.

In conclusion, CSP and MAP share similar prior risk fac-
tors and provide further proof for the hypothesis that these 
two conditions may represent a continuum of the same dis-
ease. Findings regarding the risk factors might contribute to 
prevention and early diagnosis of the disease. Therefore, the 
recommendation that clinicians raise the possibility of CSP/
MAP with the sonographer by providing a history of cesarean 
delivery on the referral letter is particularly important. Further 
studies and more investment should be directed toward reduc-
ing the known etiological factors that may contribute to the 
rapidly growing number of both CSP and MAP.
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T cell function declines with age. What does T cell aging look 
like at the molecular level? To understand the transcriptional 
programs that regulate T cell differentiation and aging, Mosko- 
witz and co-authors generated genome-wide maps of chromatin 
accessibility in CD8+ T cells from young and old individuals. 
In naive CD8+ T cells in the elderly, promoters that recruit 
nuclear respiratory factor 1 (NRF1), which controls expression 

of mitochondrial proteins, were less accessible. Thus, loss of 
NRF1 binding could contribute to lower metabolic activity in 
aged T cells. The transcriptional circuits uncovered by this 
study set the stage for designing approaches to modulate T 
cell function in the elderly.

Sci Immunol 2017; 2: eaag0192
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Defining the tree rings of T cells

Normal human skin is colonized by a variety of normally harm- 
less bacteria. However, one such bacterium, Staphylococcus 
aureus, can aggravate symptoms of atopic dermatitis. Nakatsuji 
et al. reported that other strains of Staphylococcus residing on 
the skin of healthy individuals produce an antimicrobial peptide 
that can inhibit S. aureus growth. Colonization of pigskin or 
mouse skin with these protective commensals reduced S.  

aureus replication. Furthermore, autologous bacterial trans- 
plant in a small number of atopic dermatitis patients drastically 
reduced S. aureus skin burden. This commensal skin transplant 
has already been approved by the U.S. Food and Drug Admin- 
istration, and a clinical trial is underway.

Sci Transl Med 2017; 9: eaah4680
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Bacterial battles on your skin

Aneurysms are the abnormal enlargement of arteries and 
can lead to death if the artery wall bursts. Oller and team 
studied patients with Marfan syndrome, an inherited genetic 
condition in which individuals are prone to cardiac aneurysms. 
They discovered lower levels of ADAMTS1 in the heart tissue 
of Marfan syndrome patients compared with that of organ 
transplant donors. Genetic inactivation of ADAMTS1 in mice 

resulted in a Marfan syndrome-like disease, which included low 
blood pressure, aortic dilation, and aneurysm development. 
These effects were driven by enhanced activity of nitric oxide, 
and treatment with a nitric oxide inhibitor reduced blood vessel 
size and reversed the clinical signs of aneurysm formation.

Nat Med 2017; 10.1038/nm.4266 

Eitan Israeli

capsule

Targeting nitric oxide to treat aneurysm




