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ABSTRACT… Objectives: To assess the diagnostic accuracy of color Doppler ultrasound in 
antenatal diagnosis of placenta accreta taking histopathology as gold standard. Study Design: 
Prospective study. Setting: Department of Obstetrics and Gynaecology, Gambat Institute of 
Medical Sciences Gambat, Khairpur Sindh. Period: 1st December 2018 to 30th June 2019. 
Material & Methods: Women aged 20-45 years with previous history of placenta accrete and 
uterine scar were selected for the study. Informed consent was taken from women with placenta 
Previa and previous scar to undergo Doppler ultrasound. Results: A total of 115 patients 
participated in this study during one year time period. The mean age of e participants was found 
to be 33.71±5.61 years. The mean gestational age was 35.24±2.7weeks. Out of total 115 cases, 
previous cesarean section was found in 48 (41.7%) cases and previous history of placenta 
accreta was found in 9 (7.8%) cases. Sensitivity of Color Doppler ultrasound in diagnosis of 
placenta accreta was 85.7% and specificity 96.6%. Conclusion: There has always been a 
debate about the use of different modalities in detection of placenta accreta and its surgical 
management. Our study shows high sensitivity and specificity of color Doppler ultrasound in 
detection of placenta accreta. Large scale studies must be carried out on government level 
comparing the results of color Doppler and MRI and their outcomes.
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INTRODUCTION
Placenta accreta is described as abnormal 
invasion and firm attachment of placenta on 
the uterine myometrium. According to level of 
invasion it is classified into three categories 
placenta accreta, percreta, and increta. It can 
also occur due to invasion of decidual layer into 
chorionic villi. From the beginning of 1990 the 
prevalence of placental invasion is increased 
due to increased ration of caesarean section 
from 5.8% in 1970 to 32.9% in 2009.1 The risk of 
developing placenta accreta rises proportionally 
from 0.3% to 0.6%, 2.1%, 2.3%, 6.7% after 
subsequent cesarean sections respectively.2 
Placenta accreta poses a threat to life of fetus 
as well as the mother. Removal of placenta by 
traction in placenta accreta can lead to massive 

hemorrhage and it has been the most frequent 
indication for intrapartum hysterectomy.3 In 
previous studies mortality reported in mothers due 
to hemorrhage may go up to 7%.4 Thus antenatal 
detection of placenta accreta can provide benefit 
and decrease mortality. Globally, ultrasound 
and MRI imaging have been used widely as 
detection tool for placenta accreta. Diagnostic 
accuracy of ultrasound and MRI varies widely for 
placenta accreta. Findings of placenta accreta 
on ultrasound Color Doppler includes  loss of the 
usual hypoechoic retro placental myometrium, 
thinning of uterine serosa-bladder interface, 
focal exophytic mass, thickness of myometrium  
greater than 1mm, high velocity turbulent flow 
in lacunae and increased vascularity proximal 
to bladder.5 The diagnostic criteria of placenta 
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accreta on the basis of MRI includes abnormal 
uterine bulging, heterogeneous signal on T2-
weighted images, dark intraplacental bands on 
T2 weighted images,  focal interruptions in the 
myometrial wall and direct visualization of the 
invasion of pelvic structures by placental tissue.6 
Color Doppler ultrasound provides an opportunity 
for early and accurate diagnosis of placenta 
accrete with sensitivity of 86% and specificity 
of 96.8%. Over the last decade the diagnostic 
modality for placenta accreta has changed 
and combination of investigations are used for 
placental abnormalities. Recently MRI has been 
the most useful investigation for accurate location 
and morphology. It is also required for treatment 
planning, surgical treatment and encountering 
future complications.7 As placenta accreta is 
a life threatening emergency and can lead to 
infertility, it should be investigated promptly to 
prevent morbidity and mortality. Previous study 
conducted in Multan in year 2013 for diagnostic 
accuracy of color Doppler ultrasound for morbidly 
adherent placenta sensitivity and specificity was 
found to be 87.5% and 98.36 % respectively.8 In 
most of the cases, morbidly adherent placenta 
on surgical removal has been detected on 
ultrasound color Doppler. Few false negative 
placenta accreta cases are also detected which 
on cesarean section don’t have adherent placenta 
in the myometrium.9 The aim of our study is to 
assess the diagnostic accuracy of color Doppler 
ultrasound in antenatal diagnosis of placenta 
accrete taking histopathology as gold standard.”

MATERIAL & METHODS
This is a prospective study carried out at 
Gynecology and Obstetrics Department of 
Obstetrics and Gynaecology, Gambat Institute 
of Medical Sciences Gambat, Khairpur Sindh, 
from 1st December 2018 to 30th June 2019. 
Participants of the study included were pregnant 
women of gestational age between 30-38 weeks 
calculated via trimester scan. Women aged 20-
45 years with previous history of placenta accrete 
and uterine scar were selected for the study. 
Women unfit for anesthesia and no previous 
uterine scar were excluded from the study. All 
women who were registered through OPD as 
booked cases were made part of the study. 

Informed consent was taken from women with 
placenta Previa and previous scar to undergo 
Doppler ultrasound. The presence of diffuse and 
focal parenchymal placental lacunar flow, bladder-
uterine serosa interphase hyper vascularity, 
prominent sub placental venous complex, and 
loss of sub placental Doppler vascular findings 
were confirmed. Ultrasound was done by 
consultant sonologist having greater than15yrs of 
experience. Data was collected using a proforma 
which included sociodemographic information 
along with complete medical information from all 
candidates. All efforts were made by researcher 
to ensure that complete data was collected. 
Analysis was done by SPSS version 20 to evaluate 
frequency of placenta accreta detection by color 
Doppler ultrasound.”

RESULTS
A total of 115 patients were enrolled in this study 
during one year time period. The mean age of 
enrolled participants was found to be 33.71±5.61 
years (20 to 45 years). The mean gestational age 
was 35.24±2.7weeks (Upto 39 weeks). Out of 
total 115 cases, previous cesarean section was 
found in 48 (41.7%) cases as shown in Table-I and 
previous history of placenta accreta was found in 
9 (7.8%) cases. Placenta accreta was diagnosed 
on Color Doppler Ultrasound in 48.7% (n=56) 
cases, whereas placenta accreta was diagnosed 
by histopathology in 52.2% (n=60) of women as 
shown in Table-I.

Sensitivity of Color Doppler ultrasound in 
diagnosis of placenta accreta was 85.7%, 
specificity 96.6%, positive predictive value 96% 
and negative predictive value: 87.7% (Table-II). 
Diagnostic accuracy of color Doppler ultrasound 
in different parameters (Table-III).”

Variable Frequency Percent
Cesarean Section
Yes 48 41.7%
No 67 58.3%
History of Placenta Accreta
Yes 9 7.8%
No 106 92.2%
Investigation for Diagnosis of Placenta Accreta
Color Doppler 56 48.7%
Histopathology 60 52.2%

Table-I. Different variable
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Histopathology
Yes No Total

Color Doppler 
Ultrasound

Yes 48 2 50
No 8 57 65

Total 56 59 115
Table-II. Diagnostic accuracy of color Doppler 

Ultrasound

Sensitivity: 85.7%
Specificity: 96.6%
Positive predictive value: 96%
Negative predictive value: 87.7%

Parameters Sensitivity Specificity PPV NPV
Age
<35 years 88.2% 93.9% 93.8% 88.6%
≥35 years 81.8% 100% 100% 86.7%
Gestational age
<35 years 100% 96.2% 95% 100%
≥35 years 74.2% 97% 95.8% 80%
History of cesarean section
Yes 93.3% 90% 94% 100%
No 71.4% 100% 100% 83%
History of placenta accrete
Yes 100% 90% 66.7% 60%
No 84.6% 100% 100% 87.1%

Table-III. Diagnostic accuracy of Color Doppler 
Ultrasound in different parameters

PPV-Positive predictive value, NPV-Negative 
predictive value

DISCUSSION
Color Doppler ultrasound has been the most 
frequently used investigation by gynecologist 
in identifying the location of placenta. It is a low 
cost and easily available modality but the results 
are experienced based. In contrast to MRI which 
is expensive and cannot be made available 
throughout the country. The need for diagnostic 
accuracy of color Doppler thus raises a question 
whether it is beneficial in the timely management 
of patients.10 Previous study in Multan, the ratio of 
morbidly adherent placenta was found in 11.59% 
of patients with color Doppler ultrasound. During 
antenatal checkups the sensitivity and specificity 
of color Doppler was found to be 87.5% and 
98.36%, with positive predictive value of 98.36%.8 

Other researches have also shown that the 
diagnostic accuracy of color Doppler ultrasound 
ranges from 82.4% and 100%, and 91.2% 
specificity between 92% and 96.8%.11 In our 
study the sensitivity of total 115 participants was 
85.7% and a specificity of 96.6%. The sensitivity 
of color Doppler ultrasound varies according to 
the age of pregnant female as in our study after 
stratification according to age >35 years and <35 
years old women. In women aged <35years the 
sensitivity is 88.2% and in women aged >35 years 
the sensitivity has dropped down to 81.8%. In 
contrast to the specificity this ranges from 93.9% 
to 100% in different age groups. The expected 
prevalence of using color Doppler in detection of 
morbidly adherent placenta is found to be 82%.12 
The lower anterior segment of uterus is the most 
common location for placenta accreta and it color 
Doppler is easier to identify due to its superficial 
location with bladder interface. In some studies 
it has been used to differentiate placenta accreta 
from placenta percreta.13 The risk of placenta 
accreta increases with rising number of lacunae, 
as all cases of placenta accreta have minimum 
four lacunae. After 15 weeks of gestation lacunae 
are present so that it can be detected by color 
Doppler.14 Placenta accreta has been detected 
by turbulent blood flow in placental lacunae and 
was almost present in every case.  Previous study 
showed that color Doppler ultrasound sensitivity 
was 83%, its specificity was 95% as compared 
to sensitivity and specificity of MRI which is 82% 
and 88% respectively.” Color Doppler has been 
found to have high sensitivity and specificity 
for detection of morbidly adherent placenta, 
so this modality is recommended for use in 
management. It is more cost effective and easily 
accessible modality for use by gynecologist.15 
The investigation of choice for placenta accreta 
has always remained a question as the sensitivity 
varies widely over different studies. The sensitivity 
of color Doppler ultrasound varies from 33% to 
100% depending in the expertise of sonologist 
and reporting.16 In developed countries MRI with 
gadolinium staining has been used to improve 
outcomes of the baby and mother. A large scale 
study and few case series have been pointing 
towards the utilization of MRI in management of 
placenta accrete.17
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CONCLUSION
There has always been a debate about the use 
of different modalities in detection of placenta 
accreta and its surgical management. Our study 
shows high sensitivity and specificity of color 
Doppler ultrasound in diagnosing placenta 
accreta. Large scale studies must be carried out 
on government level comparing the results of 
color Doppler and MRI and their outcomes.
Copyright© 08 Sep, 2020.
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