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ABSTRACT

Background: The objective of the present study was to find out the predictive values of an ultrasound-based scoring
system in diagnosis of morbidly adherent placenta (MAP) for high risk group. Obstetrics and Gynecology
Department, Faculty of Medicine, South Valley University, Egypt.

Methods: 63 full term pregnant women (=37 weeks of gestation) with high risk of morbidly adherent placenta
underwent elective cesarean section. Placental assessment by 2 D ultrasound based on ultrasound scoring system in
morbidly adherent placenta, these data were recorded for further comparison with intraoperative data for degree of
placental adherence.

Results: Incidence of MAP was 7.93% (4.76% had a focal form and 3.17% had a complete form of accreta). As
regarding to scoring system, 82.5 of cases had a low risk (< 5), 9.5% had a moderate risk (6-7) and 7.93% had a high
risk (8-12) of development of morbidly adherent placenta with p value <0.0001. The sensitivity, specificity, positive
and negative predictive values of the US scoring system for morbidly adherent placenta were (92.3%, 94.1%,
87.453% and 98.2%) respectively.

Conclusions: Ultrasound based scoring system had a high predictive value (sensitivity, specificity, positive and
negative predictive values) in diagnosis of morbidly adherent placenta for pregnant women have any risk factors for
developing MAP.
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INTRODUCTION deliveries in the early years of this century.? Placenta
previa in addition to any uterine surgery represent the

The term morbidly adherent placenta includes a spectrum main risk factors for morbidly adherent placenta

of variable pathological conditions as placenta (accreta, (MAP).134

increta and percreta) that are associated with serious

maternal and fetal morbidity and sometimes are The risk of MAP increases in the presence of any uterine

associated with maternal and fetal mortalities. scars as cesarean delivery or gynecologic surgeries as
endometrial curettage, myomectomy (especially if uterine

As a result of the notably increased rate of Cesarean cavity was opened during procedure), and metroplasty (if

deliveries. The incidence of placenta accreta increased implantation was on the scarred area), advanced maternal

from about 0.8/ 1000 deliveries in 1980s to 3/ 1000 age (>35 years) and increased maternal parity. In

presence of one previous cesarean scare (CS) the risk
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increases to 3%, 40% for 3 CS and 67% for 5 CS.> About
one third to one half of all the emergency hysterectomies
occur post vaginal delivery or during cesarean delivery
are due to adhesive placental disorders.®

MAP can be classified as regarding to the depth of
infiltration inside the myometrium into:

e Placenta accreta, where there is a direct contact of
chorionic villi to myometrium with absence of
decidua basalis

e Placenta increta, where chorionic villi invade the
myometrium but not reach the serous layer

e Placenta percreta, villi invade the whole thickness of
myometrium and reach or extend beyond the serosa
layer into the surrounding structures.”

Antenatal diagnosis of morbidly adherent placenta and a
multidisciplinary team approach to care had the potential
in reduction maternal and fetal complications during
delivery, including intrapartum hemorrhage, blood
transfusion  requirement, emergency hysterectomy,
intraoperative gastrointestinal and urological injuries, and
even maternal mortalities.®

Prenatal ultrasonography (US) represents the first-line
method  for  diagnosing  antepartum  placental
abnormalities, with high sensitivity and specificity rates
reported at 85.7% and 88.6%, respectively.?

Ultrasound assessment (with grayscale in combination
with color Doppler imaging) is highly recommended as
first-line modality in MAP diagnosis.3%4

Features of grayscale u/s suggestive of MAP include:

e Loss of myometrial interface or retroplacental clear
space

e Reduced myometrial thickness

e  The presence of intra-placental lacunae.>16

After ultrasound assessment, scoring system must
integrate the features mentioned before in predicting
placental invasion of individual sonographic parameters
into a well-defined scoring system.

Previous investigators had proposed a well standardized
evaluation of women who are at risk of MAP.17:18

This study aimed to find out the predictive values of an
ultrasound-based scoring system in diagnosis of morbidly
adherent placenta for high risk pregnant women.

METHODS

This was a prospective observational study conducted on
63 full term pregnant women (> 37weeks of gestation)
with high risk of morbidly adherent placenta from those
attendants for obstetrics and gynecology department of
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Qena university hospital and underwent elective cesarean
delivery from June 2017 to May 2018.

Inclusion criteria

e Presence of any risk factors of morbidly adherent
placenta as all type’s placenta previa

Previous Cesarean delivery

Previous myomectomy

Previous curettage

History of rupture uterus

History of adherent placenta in previous pregnancy
previous metroplasty or intrauterine adhesolysis and
history of post-abortive or postpartum infection).

A written consent was required from each woman met
inclusion criteria and accepted to participate in this study
according to the medical ethics committee of south valley
university.

Methods: Detailed history taken, full general and
obstetric examinations, routine investigations and routine
ultrasound assessment for fetal biometrics, aminiotic
fluid assessment, placental location and grading,
exclusion of fetal malformations. Specific ultrasound
assessment of placenta using two-dimensional (2D)
grayscale imaging and color Doppler flow mapping was
used in this study.

The ultrasound examination was based on determination
of the probability for morbidly adherent placenta (Figures
1-5). All ultrasound images were reviewed and scored
according to six different criteria:

e  The number and size of placental lacunae

e Obliteration of the demarcation between the uterus
and the placenta

e Number of previous cesarean deliveries

e Placental location

e Color Doppler assessment of the placental lacunae
blood flow

e Placenta bladder and/or hypervascularity of
uteroplacental interface.%-2*

Each criterion was assigned (0, 1 or 2) points and the sum
of the points that had obtained from each criterion
yielded the final score.

According to this ultrasound-based scoring system, the
patients were classified into 3 groups: (a) low risk group
had <5 points, (b) moderate risk group had 6-7 points and
high-risk group had 8-12 points.

Intra-operative placental assessment; cesarean sections
were operated by highly experienced senior obstetrician
and multidisciplinary team with preoperative consultation
of the blood bank was conducted and six units of cross
matched and serology free packed RBCs.
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Figure 1: (a) Scoring system for morbidly adherent
placenta prediction in a patient with previous 2
cesarean section had (2 points); demarcation
obliteration (*) between placenta and uterine wall had
(2 points); (b) the size of Placental lacunae >2 cm
(arrow, 2 points); (c) placenta previa (outline of
cervix, 2 points); (d) the number of placental lacunae
equal or more than 2 cm (arrows, 2 points); (e) finally,
the hypervascularity between the placenta and
bladder wall as shown by the color Doppler evaluation
(arrows, 2 points); the previous collectively points that
obtained from each criterion yields the maximum
score of 12 points which indicating a high probability
of MAP (Tovbin et al).?

Data during surgery included; evaluation the degree of
placental invasion wither the placenta was morbidly
adherent placenta or not, and in case of MAP we had
assessed the degree of adhesion (focal or total adhesion)
and the depth of penetration or the degree of imbedding
in the uterine wall (accreta, increta and percreta).

Statistical analysis

Data were statistically analyzed by Microsoft Excel 365,
Statistical Package for Social Science (SPSS) Ver. 21 and
Minitab statistical software Ver. 17.

Data was expressed as number (%) or meantstandard
deviation (SD). Comparison between categorical data
performed using Chi square test was used in analysis and
comparison among different data. Sensitivity, specificity,
positive predictive value (PPV), negative predictive value
(NPV) and diagnostic accuracy were the standard
diagnostic indices. Significant data considered if p value
was < 0.05 and highly significant if p value < 0.01.

RESULTS

Fifty cases (79.3%) had a least one previous CS, 4 cases
(6.3%) had a previous myomectomy, 2 cases (3.2%) had
a previous endometrial curettage and one case (1.6%) had
a previous metroplasty (Table 1).
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Table 1: Patient characteristics.

Age in years

<25 13 (20.64)
25-35 44 (69.84)
>35 6 (9.52)
Parity

0-2 39 (61.90)
3-5 22 (34.92)
>5 2(3.18)
BMI (kg/m?)

<25 29(46.04)
25-29 23(36.50)
>30 11(17.46)
Gestational age in weeks

<37 27 (42.86)
>37 36 (57.14)

Previous uterine surgery
Cesarean sections

o 1 22 (34.9)
o 2-3 25 (39.6)
o >4 3(4.7)
Curretage 2(3.2)
Myomectomy 4(6.3)
Metroplasty 1(1.6)

As regard to the findings of ultrasound parameters
according to the scoring system (anterior position, non-
obliterated uteroplacental demarcation, absence of
lacunae and increased blood flow in lacunae had highly
statistically significant differences with p value <0.0001
(Table 2).

Table 2: The ultrasound parameters according to the
scoring system.

Placental location

Anterior 51 (80.95)

Posterior 8 (12.70) P <0.0002
Fundal 4 (6.35)

Uteroplacental demarcation

Obliterated 11 (17.46)

Not obliterated 52 (82.54) P<0.0001
Lacunae

Present 10 (15.87)

Absent 53(84.13) | - 0-0001
Doppler assessment

Blood flow in placental lacunae 46 (73.1)
Hypervascularity of placenta- P <0.0001

bladder and/or uteroplacental
interface
P value <0.0001 highly significant

17 (26.9)

As regarding to scoring system, 52 cases (82.5%) had a
low risk (< 5), 6 cases (9.5%) had a moderate risk (6-7)
and 5 cases (7.93%) had a high risk (8-12) of
development of morbidly adherent placenta with p value
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<0.0001(Table 3). Incidence of MAP was 7.93% (5
cases) with 3 cases (4.76% had a focal form of accreta)
and 2 cases (3.17% had a complete form of accreta).

Logistic regression was used to examine the relationship
between US variables found to be significantly associated
with  MAP on univariable analysis and operative
diagnosis of MAP.

All US parameters were found to be significant predictors
for MAP (Table 4). The sensitivity, specificity, positive
and negative predictive values of the US scoring system

for morbidly adherent placenta were (92.3%, 94.1%,
87.4% and 98.2% respectively).

Table 3: The US score of the cases.

Score No. (%) P-value
Low (<5) 52 (82.6)

Moderate (6-7) 6 (9.5) 0.0002
High (8-12) 5(7.9)

MeantSD 5.9+1.2

P value <0.0001 highly significant

Table 4: Logistic regression was used to examine the relationship between US variables found to be significantly
associated with morbidly adherent placenta on univariable analysis and operative diagnosis of
morbidly adherent placenta.

Presence of placental lacunae

Blood flow in the placental lacunae

Hypervascularity of placenta-bladder interface

Anterior placenta

Posterior placenta

Obliteration of the uteroplacental demarcation
P value <0.0001 highly significant

DISCUSSION

Prenatal prediction of morbidly adherent placenta
actually big challenge because most cases of MAP are
asymptomatic during pregnancy and the prenatal
diagnosis can give the multidisciplinary team the time to
set delivery plan, which will help in minimizing the
surgical complications, decrease of maternal blood loss

and decrease the time of intensive care unit admissions.2
25

In this study we had found the main findings that the
ultrasound scoring system was derived from the number
of CS, placental position and the placental lacunae
characters, obliteration of uteroplacental demarcation and
the color Doppler blood flow measures was highly
predictive of morbidly adherent placenta, allowing for
prenatal and intrapartum special management. In this
study the powerful ultrasound criteria for prediction of
morbidly adherent placenta were the number of placental
lacunae in combination with obliteration of the
uteroplacental demarcation and these results agreed with
many previous studies reports.26-3!

The actual pathophysiology of placental lacunae is not
Completely clear, in spite of a strong relationship
between lacunae spaces and invasion of placental had
been explained in many previous studies.®>** There are
two retrospective studies had proposed a standardized
evaluation of pregnant women carrying risk for
development of MAP.Y18 Gilboa et al had reported a
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1.89 0.89-3.23 0.0001
211 1.61-2.78 0.0001
1.56 0.72-2.97 0.0001
2.67 1.23-3.82 0.0002
1.34 0.75-1.77 0.0002
2.49 1.76-4.12 0.0001

study of 21 pregnant women with placenta percreta that
was identified at surgery and had proposed a scoring
system based on the ultrasound findings.” They detected
placenta percreta rate about 63.6%, however their scoring
system main goal was to detect patients with stage 3 of
morbidly adherent placenta and advised for a
prophylactic uterine artery catheterization.

Rac et al had created a equation for prediction of
placental invasion based on ultrasound parameters which
were studied in 88 pregnant women.*® In present study
the predictive values of the US scoring system for
morbidly adherent placenta (sensitivity, specificity,
positive and negative predictive values) were (92.3%,
94.1%, 87.453% and 98.2% respectively) and these
results agreed with what had been reported by Tovbin et
al.?? Logistic regression was used for examination the
relationship between the variables of U/S that had been
found to be significantly associated with MAP on
univariable analysis and the operative diagnosis of MAP;
the OR for MAP was 1.89 (95% CI: 0.89-3.23) for the
presence of placental lacunae and OR was 2.11 (95% CI:
1.61-2.78) for lacunae Doppler blood flow. As regarding
to the obliteration of the uteroplacental demarcation, the
OR was 2.49 (95% CI: 1.76-4.12). As regarding to
Hypervascularity of placenta—bladder interface, OR was
1.56 (95% CI: 0.72-2.97) and as regarding to placental
position, OR for anterior position of placenta was 2.67
(95% CI: 1.23-3.82) and for posterior placenta was 1.34
(95% CI: 0.75-1.77) and these results agreed with what
had been reported by Tovbin et al.?
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CONCLUSION

Ultrasound based scoring system had a high predictive
value (sensitivity, specificity, positive and negative
predictive values) in diagnosis of morbidly adherent
placenta for pregnant women have any risk factors for
developing MAP. Non-invasive prenatal diagnosis of
MAP can give the multidisciplinary team the time to set
the best plan for management of MAP during delivery,
that could contribute in minimizing the surgical
complications, decline incidence of intrapartum and
postpartum hemorrhage and decrease the maternal
morbidity, ICU admission and shortening the duration of
patient hospital stay. As regarding to the above
conclusions, the study recommends using prenatal
ultrasonic scoring system as a tool for diagnosis of
morbidly adherent placenta in high risk patients.
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