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ABSTRACT 
 

Background: Our ability to diagnose morbidly adherent placenta has changed over the last decade. 
Ultrasound (USG), magnetic resonance imaging (MRI) or a combination of these modalities are now-a-
days utilized depending on the availability of expertise and equipment. Ultrasound imaging is popular 
due to its low cost and accessibility and widely used for the screening of placental location and 
potential abnormal development.  
Methods: A total of 69 booked gravid females in third trimester (diagnosed on early ultrasound) having 
diagnosed placenta previa on ultrasound in current pregnancy were selected. Primigravida females 
and women having pregnancies complicated by hypertension, diabetes mellitus and cardiac disease 
were excluded. All the subjects were underwent colour Doppler USG and the presence or absence of 
morbidly adherent placenta previa was noted. Colour Doppler ultrasonography findings were correlated 
with operative findings (taking as gold standard).  
Results: Mean age was 27.78±2.65 years. USG detected the morbidly adherent placenta in 8(11.59%) 
women. In USG positive patients, 07 were True Positive and 01 was False Positive. Among 61, USG 
negative patients, 01 was False Negative where as 60 were True Negative (p=1.000). Sensitivity, 
specificity, positive predictive value, negative predictive value and diagnostic accuracy of color Doppler 
ultrasound in antenatal diagnosis of MAP was calculated as 87.5%, 98.36 %, 87.5%, 98.36% and 
97.10% respectively.  
Conclusion: This study concluded a higher diagnostic accuracy of color Doppler ultrasound for 
antenatal diagnosis of morbidly adherent placenta in gravid females having placenta previa.  
Keywords: Placenta accreta, non-invasive, imaging modality, sensitivity.  

 

INTRODUCTION 
 

Morbidly adherent placenta (MAP) is defined as 
abnormal placental adherence, either in whole or in 
part of the placenta to the underlying uterine wall

1
.
 

Morbid adherent placents is rare complication of 
placentation but has life and fertility threatening 
complications and includes placenta accreta, 
percreta and increta

2
.
 
It is found to be the third most 

frequent indication for emergency obstetrical 
hysterectomy next to uterine rupture and atony in 
Pakistan

3
. 

Over the past three decades, incidence of MAP 
has increased drastically

4
. The frequency of 

abnormal placentation is increasing day by day 
especially in women with placenta previa which is 
increased to 10-fold

5
. Placenta percreta constitutes 

around 5% of MAP increta constitutes 15% and 
accreta about 80%

5
.
 
The most well known risk factors 

for MAP are placenta previa and previous 
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cesarean delivery

6,7
.  According to American College 

of Obstetricians & Gynecologists, incidence of MAP 
is 1 in 2500 deliveries. Recent reports suggest a 
frequency between 1 per 2500 deliveries and 1 per 
1100 deliveries.

1 
Associated maternal mortality 

reportedly as high as 10%. 
Our ability to diagnose morbidly adherent 

placenta has changed over the last decade. 
Ultrasound (USG), magnetic resonance imaging 
(MRI) or a combination of these modalities are now-
a-days utilized depending on the availability of 
expertise and equipment. Ultrasound is readily 
available, has low cost with no radiation hazards and 
is the investigation of choice for placental location, 
abnormalities and its variants. Now a days, placental 
MRI is used to describe its morphological pattern and 
its topographical information which is useful for 
diagnosis of placental abnormalities and for its 
surgical management

8
. 

Considering the MAP a life threatening and 
fertility problem, I had conducted this study to 
determine the diagnostic accuracy of color Doppler 
ultrasound in antenatal diagnosis of morbidly 
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adherent placenta. This would help us in 
understanding the role of this modality for early 
diagnosis and thereafter timely management of 
patients.  
 

MATERIALS AND METHODS 
 

This descriptive, cross sectional study was done from 
April 2013 to November 2013, on 69 booked gravid 
females in third trimester (diagnosed on early 
ultrasound) having diagnosed placenta previa on 
ultrasound in current pregnancy, who were referred 
by clinician to the radiology department of Nishtar 
Hospital, Multan were selected for the study. 
Primigravida females and women having pregnancies 
complicated by hypertension, diabetes mellitus and 
cardiac disease were excluded from the study. After 
taking informed consent and relevant history from all 
cases, all the subjects were underwent colour 
Doppler USG by the consultant sonologist having 3 
years post fellowship experience and the findings 
were later on be confirmed on caesarean section by 
consultant gynaecologist having more than 3 years 
post fellowship experience. The diagnosis of morbidly 
adherent placenta previa was made by Doppler 
ultrasound as presence of anyone of these i.e. 
complete loss of retroplacental sonolucent zone, 
Thinning or disruption of hyperechoic uterine serosa-
bladder interface with abnormal blood vessels linking 
the placenta to the bladder, Sonolucent vascular 
lakes with turbulent flow, Markedly dilated vessels 
over the peripheral sub-placental region. Each 
woman was undergone operation in the concerning 
ward. Colour Doppler ultrasonography findings were 
correlated with operative findings (taking as gold 
standard). The collected data was analyzed through 
computer software SPSS 20.0. Mean and standard 
deviation was calculated for quantitative variables. 
Frequency and percentage was calculated for 
qualitative variables. 2×2 contingency table was used 
to calculate sensitivity, specificity, positive predictive 
value, negative predictive value and diagnostic 
accuracy of color Doppler ultrasound in antenatal 
diagnosis of morbidly adherent placenta in gravid 
females having placenta previa.  
 

RESULTS 
 

Age range in this study was from 18-35 years with 
mean age of 27.78+2.65 years. Majority of the 
patients 59.42% were between 18 to 30 years of age 
(Table I). Distribution of the patients according to 
their parity was recorded, 33(47.83%) between 1-3 
and 36(52.17%) had >3 paras. All the patients were 
subjected to colour Doppler ultrasonography. USG 
detected the morbidly adherent placenta in 

8(11.59%) women. Operative findings confirmed 
morbidly adherent placenta in 8(11.59%) cases 
where as 61(88.41%) women revealed no morbidly 
adherent placenta. In USG positive patients, 07 (True 
Positive) had morbidly adherent placenta and 01 
(False Positive) had no morbidly adherent placenta 
on operation. Among 61, USG negative patients, 01 
(False Negative) had morbidly adherent placenta on 
operation where as 60 (True Negative) had no 
morbidly adherent placenta on operation (p=1.000) 
as shown in Table II. Diagnostic accuracy of color 
Doppler ultrasound in antenatal diagnosis of MAP in 
gravid females having placenta previa was calculated 
as 87.5%, 98.36 %, 87.5%, 98.36% and 97.10% as 
sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy rate 
respectively (Fig. 1). 
 
Fig. 1: Diagnostic accuracy of color Doppler ultrasound in 
antenatal diagnosis of morbidly adherent placenta in gravid 
females having placenta previa. 

 
Table I: Age distribution of the patients 

Age(in years) n %age 

18-30 41 59.42 

31-35 28 40.58 

Total 69 100 

Mean+SD: 27.78+2.65 
 
Table-II: Summary of Results. 

 +Ve results 
on USG 

-Ve result 
on USG 

+ve on operative findings 07 (TP)* 01 (FN)*** 

-ve on operative findings 01 (FP)** 60 (TN)**** 
*-TP=True positive **-FP=False positive ***-FN=False negative 
****-TN=True negative 

80

85

90

95

100

87.5%

98.36%

87.5%

98.36%
97.10%



Diagnostic Accuracy of Color Doppler Ultrasound in Antenatal Diagnosis of Morbidly Adherent Placenta  

 

480   P J M H S  Vol. 10, NO. 2, APR – JUN  2016 

DISCUSSION 
 

The introduction of obstetric ultrasound with color 
Doppler in modern obstetrics helped in the early 
detection and management of adherent placenta. 
With such achievement these low cost modalities 
might replace the MRI completely for the diagnosis of 
morbidly adherent placenta. The need to conduct this 
study was that the MAP is a life threatening problem 
and diagnostic accuracy of color Doppler ultrasound 
may be useful which may help us in understanding 
the role of this modality for early diagnosis and 
thereafter timely management of patients

10
. 

In this study, 41(59.42%) were between 18-30 
years, 28(40.58%) were between 31-35 years, 
mean+sd was calculated as 27.78+2.65 years, 
33(47.83%) between 1-3 and 36(52.17%) had >3 
paras, frequency of morbidly adherent placenta (on 
per operative findings) reveals in 8(11.59%), and 
diagnostic accuracy of color Doppler ultrasound in 
antenatal diagnosis of MAP in gravid females having 
placenta previa was calculated as 87.5%, 98.36%, 
87.5%, 98.36% and 97.10% as sensitivity, specificity, 
positive predictive value, negative predictive value 
and accuracy rate respectively. 

These findings are supported by other studies 
who reported that colour Doppler US has a sensitivity 
of between 82.4% and 100%, and 91.2% specificity 
between 92% and 96.8%.

11
 The expected prevalence 

of ultrasonography in detecting MAP was 82%. 
Warshak CR

12
 and Wong HS

13
 observed that anterior 

lower uterine segment is most common site for 
placenta accreta and due to its superficial location 
Color doppler ultrasound is useful in demonstrating 
placental blood flow into the bladder interface. 

 Calì G and others
14

 determined the diagnostic 
accuracy of color Doppler in patients with morbidly 
adherent placenta (MAP), and defines the criterion to  
distinguish placenta accreta from placenta percreta.  

First described by Finberg and Williams in 1992, 
placental lacunae have been the most predictive US 
finding for PA

15,16,17
. Intraplacental lacunae are 

parallel linear vascular channels of varying size and 
shape. They are found in the placental parenchyma, 
extending from placental parenchyma into the 
myometrium creating a “moth-eaten” or “Swiss 
cheese” placental appearance.  

According to the literature, presence of placental 
lacunae are very important for the diagnosis of PA , 
especially when the placental lacunae are visualized 
after 15 weeks  and it has sensitivity  78%-93% and 
specificity of 78.6%

 16,17
 . Risk of PA increases with 

increasing numbers of lacunae. All cases of PA in 
one study had at least four placental lacunae

16
.
 
Case 

reports on PA shows turbulent flow in placental  
 

lacunae on color Doppler imaging findings
16

. Twickler 
et al

18
 mapped color flow in placental lacunae in pts 

with PA. He took 20 cases of PA to see whether 
turbulent flow is present in placental lacunae. By 
using this technique, he concluded that turbulent flow 
is present in all cases of PA was unable to report 
combined sensitivity and specificity of color Doppler 
flow and gray-scale imaging.  

However, Doppler ultrasound accurately 
predicted placenta accreta i.e abnormal attachment 
of the placenta to the myometrium in 76.2% of cases 
for Doppler ultrasound and MRI in 66.7% of cases 
(difference not significant)

19
. In the literature, a mixed 

performance is observed. The sensitivity of Doppler 
ultrasound is variable ranges from 85 to 100% and its 
specificity from 35 to 96%, depending on the 
study

20,21
. 

Three recently published systematic review have 
shown the diagnostic accuracy of ultrasound for the 
diagnosis of invasive placentation

21
, the use of 

MRI
22

 and a comparison of ultrasound and MRI.
23

 
D’Antonio et al

21,22 
published meta-analyses for 

diagnosis of invasive placentation with  sensitivity of 
90.7% and specificity of 96.9% for ultrasound and 
sensitivity of 94.4% and specificity of 84% for MRI. 
Meng et al

23
 showed that ultrasound sensitivity was 

83%, its specificity was 95% and diagnostic odds 
ratio(DOR) was 63.41 compared with 82% , 88% and 
22.9% respectively, for MRI. These meta-analyses 
showed good accuracy of ultrasound and MRI in the 
diagnosis of invasive placentation. 

Color Doppler ultrasound imaging is popular 
because it is cheap, readily available, easily  
accessible and widely used for the screening of 
placenta location and placental abnormalities . Color 
Doppler ultrasound has high sensitivity and specificity 
for diagnosis of morbidly adherent placenta 
especially when specific defined criteria are used for 
the diagnosis.

24
 However, the results of the study in 

support with other studies reveal that diagnostic 
accuracy of color Doppler ultrasound in antenatal 
diagnosis of morbidly adherent placenta in gravid 
females having placenta previa is significantly higher 
and this modality may be used further for in-time 
management. 
 

CONCLUSION 
 

This study concluded a higher diagnostic accuracy of 
color Doppler ultrasound for antenatal diagnosis of 
morbidly adherent placenta in gravid females having 
placenta previa. It is recommended that especially 
high risk patients must be screened in their antenatal 
period for diagnosis of the morbidity so that proper 
treatment protocols may be followed. 
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