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ABSTRACT

Background: Antenatal diagnosis of placenta accreta spectrum
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color Doppler ultrasonography examined that the sonographic
diagnostic sensitivity in etecting the placenta accreta was 87.0% and
specificity was 93.0%. Conclusion: Doppler ultrasound has
diagnostic efficacy and clinical utility in prediction of the diagnosis
of placenta accreta spectrum.

INTRODUCTION

Placenta accreta is defined as abnormal trophoblast invasion of part or all of the placenta into
the myometrium of the uterine wall. Placenta accrete spectrum, formerly known as morbidly adherent
placenta, refers to the range of pathologic adherence of the placenta, including placenta increta,
placenta percreta, and placenta accrete. (1). Prenatal detection of PAS is a key goal in obstetric care,
since it can substantially reduce maternal mortality and serious morbidity (2).
In literature, cesarean delivery is associated with an increased risk of placenta praevia in subsequent
pregnancies. This risk rises as the number of prior caesarean sections increases and the estimated
incidence of placenta praevia at term Assisted reproductive technology and maternal smoking increase
the risk of placenta previa.(3). Qualified ultrasound screening for PAS should be widely available,
focusing on risk factors and placental position on ultrasound. Referral pathways to PAS specialized
centers should be set up to ensure prompt assessment and confirmation of a high-risk PAS situation.
Trained providers should assess these pregnant women. All efforts should be made to start the
topographical classification of PAS antenatally and assist in the surgical planning, which must be
carried out in the specialized referral center to manage PAS (4).

MATERIALS AND METHODS
This prospective observational study was conducted at the department of obstetrics and gynecology,
Aswan university hospital. The study included 120 cases diagnosed as placenta previa (after 28 weeks
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of gestation) with previous uterine surgery.Women with placenta previa found eligible for the study
underwent trans-abdominal and transvaginal ultrasound by using the VVoluson® S8 ultrasound machine
(GE Healthcare, Chicago, Illinois, USA) and the whole placenta was scanned in a systematic fashion
using color Doppler ultrasound for all cases. The diagnosis of placenta accreta was regarded as
positive when any two of these color Doppler criteria is present:(1) Diffuse or focal lacunar flow
pattern. (2) Hypervascularity of the uterine—bladder interface with abnormal blood vessels linking the
placenta to the bladder. (3) Markedly dilated vessels over the peripheral subplacental region with
turbulent flow typified by high velocity (peak systolic velocity >20 cm/s) and low resistance
waveform.(4) Cervical hypervascularity.The final diagnosis of accreta clearly be established according

to the patient’s birth and intraoperative clinical conditions.
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Statistical analysis:

Data were verified, coded by the researcher and analysed using IBM-SPSS 24.0 . Descriptive statistics:
Means, standard errors, medians and percentages were calculated. Test of significances: Chi
square/Monte Carlo exact test was used to compare the difference in distribution of frequencies among
different groups. Test of normality, Shapiro-Wilk / Kolmogorov Smirnoff was used to test the
normality of continuous variables. For continuous variables with more than two categories; ANOVA
test was calculated to test the mean differences of the data that follow normal distribution and
independent sample Kruskal-Wallis was used to compare the median difference between groups that
don’t follow normal distribution, post-hoc test was calculated using Bonferroni corrections. ROC
curve was depicted to explore the diagnostic performance of placenta accrete scoring system for
placenta accreta prediction, analyzed as area under the curve (AUC), standard error (SE) and 95% ClI.
Validity statistics (sensitivity, specificity, positive and negative predictive value -PPV & NPV-) were
calculated. A p-value equals or less than 0.05 was considered significant.

RESULTS:

Table (1). Previous Uterine Surgery of the Study group

Parameter n = 120(%o)

Types of Previous Surgery D&C 17 (14.2%)
CS 82 (68.3%)
D&C+CS 21 (17.5%)

Previous CS Median (IQR) 2(0-7)
No 17 (14.2%)
One 23 (19.1%)
Two 41 (34.2%)
>3 39 (32.5%)

DandC Median (IQR) 0(0-3)

None 82 (68.3%0)
One 23 (19.2%)
>2 15 (12.5%0)
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able (2). Sonographic findings of the Color Doppler US

Parameter (n=120) Trans-' Trans-vaginal P.Value
abdominal

Diffuse or focal lacunar flow pattern 40 (33.3%) 42 (35.0%)

Hypervascularity of serosa bladder interface 44 (36.7%) 47 (39.2%)

Markedly dilated vessels over peripheral =0.94*

sub-placental zone

41 (34.2%)

41 (34.2%)

Cervical hypervascularity

34 (28.3%)

38 (31.7%)

Initial diagnosis:
Focal accreta
Total accrera

30 cases
11 cases

41 (34.2%)

Table 2 shows that 47 (39.2%) of cases had hypervascularity of the uterine—bladder interface was the
most common finding, 42 (35.0%) of cases had diffuse or focal lacunar flow pattern, 41 (34.2%) of
cases had markedly dilated vessels over the peripheral subplacental region, while 38 (31.7%) of cases
had cervical hypervascularity, 80 (65.8%) of cases was initially diagnosed as no placenta accreta while
41 (34.2%) of cases were initially diagnosed as placenta accrete, 30 cases as focal accrete and 11 cases
as total accreta.

Table (3). Relationship between Findings of Color Doppler US and operative diagnosis of
placenta accreta:

Color Doppler Operative diagnosis of PPV

Parameter - placenta accreta
US findings (n=46)

Diffuse or focal lacunar flow pattern 43 37 (80.4%) 86.0%

i 0,
Hypervascularlty of serosa bladder 49 45 (97.8%) 91.8%
interface

i 0,
Ma_rkedly dilated vessels over 43 36 (78.3%) 83.7%
peripheral sub-placental zone
Cervical hypervascularity 39 28 (60.9%) 71.8%
Initial diagnosis: Placenta Accreta 41 40 (87.0%) 97.6%

Table 3 shows that the PPV for findings of the 2D color Doppler US and operative diagnosis of
placenta accrete was 97.6%, the highest PPV for findings of the 2D color Doppler US was for
hypervascularity of serosa bladder interface 91.8%, the lowest PPV for cervical hypervascularity
71.8%

Table (4). Diagnostic criteria of Color Doppler US Data for diagnosis of placenta accreta,
analyzed as area under the curve (95% CI)

AUC* 95% Cl+ P-value***
1- Diffuse or focal lacunar flow pattern 0.883 0.811 - 0.956 <0001
2- Hypervascularity of bladder interface 0.983 0.955 - 1.000 <0001
3- Markedly dilated vessels 0.885 0.811 - 0.959 < 0.001
4- Cervical hypervascularity 0.773 0.679 - 0.876 < 0.001
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Figure (1). ROC curve for diagnosis of Placenta Accreta (by 2D Color Doppler US)

DISCUSSION:

PAS is one of the most dangerous conditions of the pregnancy as it is significantly associated with
maternal morbidity and mortality (5). Maternal and neonatal outcomes are generally improved

when diagnosis is made before delivery, and the woman is managed by a multidisciplinary team with
expertise in the condition (6).

In this study, the cases with a history of previous CS, 23 (19.1%) cases with previous one CS, 41
(34.2%) cases with previous two CS, and 39 (32.5%) cases with previous three or more CS. According
to history of D and C, 82 (68.3%) cases without history of previous D and C, 23 (19.2%) cases with
previous one D and C and 15 (12.5%) cases with previous two or more D and C.

In the current study the color Doppler ultrasonography examined that the sonographic diagnostic
sensitivity in detecting the placenta accreta was 87.0% and Kamankash et al., 2020 97.7%, Hussein et
al., 2019 84.06% and Pilloni et al., 2016 81.1% (7,8,9) .

While the most prominent 2D color Doppler ultrasonography sign was hypervascularity of serosa
bladder interface with sensitivity 97.8% and this following Kamankash et al., 2020 84.06%, Cali et
al., 2013 90%, and against Hussein et al., 2019 as the sonolucent vascular lakes with turbulent flow
had the highest sensitivity (84.06%) (7,10,8).

The hypervascularity of serosa bladder interface with the highest NPV of 98.7% and this against
Kamankash et al., 2020, Hussein et al., 2019, and Shih et al., 2009 as the sonolucent vascular lakes
with turbulent flow had the highest NPV (100%, 83.5%, and 75% respectively) (7,9,11).

The present work showed that as regards 2D color Doppler ultrasonography, cervical hypervascularity
should not be used as a single diagnostic criterion as had the lowest sensitivity, accuracy, PPV, and
NPV but should be combined with other criteria with greater PPV as low PPV for cervical
hypervascularity was detected. Kamankash et al., 2020 also cervical hypervascularity had the lowest
NPV 61.3% (7).

As regards the current study found that vascularity of uterine serosa-bladder wall interface had the
highest PPV 91.8 % this was in accordance with the study of Hussein et al., 2019, Pilloni et al., 2016
(86.0%, and 100% respectively) but this finding was against Kamankash et al., 2020, and the study of
Shih et al., 2009 showed that sonolucent vascular lakes with turbulent flow had the highest PPV of
91% (8,10,7,11).
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~ CONCLUSION
Doppler ultrasound has diagnostic efficacy and clinical utility in prediction of the diagnosis of placenta
accreta spectrum.
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