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ABSTRACT

Objective: To evaluate the diagnostic accuracy of Magnetic Resonance Imaging in diagnosis of morbidly adherent
placenta, comparing with surgical findings.

Study Design: Comparative study.

Place and Duration of Study: This study was conducted at the Radiology Department of Nishtar Medical Teaching
Hospital from Jan, 2019 to Jan. 2020.

Materials and Methods: Total 77 patients with clinical suspicion of morbidly adherent placenta having age
between 18-38 years were included. Patients with history of more than one cesarean section, antepartum hemorrhage
and contra-indications to magnetic resonance imaging were excluded. All the patients were under went MRI pelvis
with 1.5 Tesla MRI Achiva scanning system using multiplanner multi-echo imaging. MRI findings were recorded
as positive and negative for placenta accreta. MRI findings were correlated with operative findings. Using SPSS-18,
data was analyzed and diagnostic accuracy, positive predictive value, negative predictive value, sensitivity and
specificity were calculated.

Results: 77 patients were included in study according to inclusion criteria. Patients mean age was 26.95+4.05 years.
MRI was true positive for 25 and false positive for 3 patients. True negatives were 19 and false negative were only 3
patients. Diagnostic accuracy, positive predictive value (PPV), negative predictive value (NPV), sensitivity and
specificity of MRI were 87.01%, 88.37%, 85.29 %, 88.37%, and 85.29% respectively.

Conclusion: MRI is a new non-invasive diagnostic modality with significantly high accuracy in diagnosis of morbid
adherence of placenta.
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INTRODUCTION

Prevalence of morbid adherence of placenta has

Morbid adherence of placenta occurs due to a defect in
decidua basalis resulting in abnormal invasion of
placental tissue into uterus. Morbid adherence is
classified as placenta accrete (reaching myometrium),
placenta increta (into myometrium) and placenta
percreta (through myometrium).* Risk factors of morbid
adherence of placenta includes Placenta Previa,
increasing number of deliveries by previous C-sections
and higher maternal age at deliveries. 2
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increased to 69% in developed countries due to delay in
child bearing and increased in trends of C-Sections. ®
The frequency of morbid adherence of placenta in the
presence of Placenta Previa increases from 24% after
one C-Section to 67% after four or more C-sections. *
Very important complication of morbid adherence of
placenta is massive hemorrhage at the time of delivery,
S0 accurate antenatal diagnosis of morbid adherence has
significant impact on morbidity and mortality that
needs early preparation of surgical team for a
complicated delivery. Accurate antenatal diagnosis is
also essential for appropriate counseling and surgical
planning.®

Definite diagnosis depends on the visualization of
chorionic villi embedded in the myometrium with
absent decidua. Radiologically ultrasonography and
MRI are the diagnostic tests for evaluation of morbid
adherence of placenta. Traditionally ultrasound is used
as a screening tool for patients with risk factors, but
definite diagnosis is made with histopathology. ®

MR imaging is indicated when placenta is implanted
posteriorly or when sonographic findings are equivocal.
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MR imaging can better define areas of abnormal
implantation, degree of invasion and ultimately can
change surgical management planning and should be
used routinely. ’

Rationale of our study was to determine the diagnostic
accuracy of MRI in morbid adherence of placenta but
also these particular patients can be provided with an
accurate diagnostic modality for screening of placenta
accreta which will help the surgeons to make accurate
management steps to decrease the maternal morbidity
and mortality.

MATERIALS AND METHODS

Study was conducted at Radiology Department of
Nishtar Medical Teaching Hospital, Punjab, Pakistan
including 77 patients from Jan, 2019 to Jan, 2020.
Patients mean age, gestational age & parity were
collected. Patients with history of more than one
cesarean section, antepartum hemorrhage and contra-
indications to magnetic resonance imaging were
excluded. MRI pelvis of all patients was done with 1.5
Tesla MRI Achiva scanning system using multiplanner
multi-echo imaging. MRI findings were recorded as
positive and negative for placenta accreta. MRI findings
were correlated with surgical findings. Using SPSS-20,
data was analyzed and diagnostic accuracy, positive
predictive value, negative predictive value, sensitivity
and specificity were calculated.

Effect modifier like age, gestational age, BMI and
parity were controlled by stratification. Chi-square test
was applied post stratification and p-value <0.05 was
considered as significant.

RESULTS

Total 77 patients fulfilling inclusion criteria were
included. Patients mean age was 26.95+ 4.05 years with
range of 18-38 years. Mean gestational age was 37.57 +
1.85 weeks. Mean parity was 3.75+0.87. Mean BMI
was 29.55 + 2.15.

MRI

Figure No. 1: |
Intraplacental bands suggestive of Placenta Accreta.

showing Hypo-intense

MRI was true positive for 25 and false positive for 3
patients. True negatives were 19 and false negative
were only 3 patients.

Diagnostic accuracy, positive predictive value (PPV),
negative predictive value (NPV), sensitivity and
specificity of MRI were 87.01%, 88.37%, 85.29 %,
88.37%, and 85.29% respectively.

Post stratification association of outcome with age,
gestational age, BMI and parity were calculated using
chi square test considered p<0.05 as significant. The
results showed significant association with gender, age
and duration of gestation.

Table No. 1: Diagnostic Accuracy of MRI in
Evaluation of Morbidely Adherent Placenta Taking
Surgical Findings as Gold Standard (n=77)

MRI Operative Findings Total
Findings Positive Negative
Positive True positive | False positive a+b
(a) (b) 43(55.84%)
38 (49.35%) 5 (6.49%)
Negative | False negative | True negative c+d
(c) (d) 34
5 (6.49%) 29 (37.66%) (44.15%)
a+c b+d
Toal | 43 55.8406) | 34 (4a.160%) | /7 (100%0)

Accuracy = True +ve +True -ve / (True +ve+ True —ve/ False
+ve+False -ve) x 100 = 87.01%

PPV = True +ve / (True +ve + False +ve) x 100 =88.37%
NPV = True -ve / (True —ve +False -ve) x 100 = 85.29%
Sensitivity = True +ve / (True +ve + False -ve) x 100 =
88.37%

Specificity =True -ve / (True -ve + False +ve) x 100
=85.29%.

DISCUSSION

Placenta is responsible for the nutritive, respiratory and
excretory functions of the fetus in pregnancy. Morbid
adherence of placenta (MAP) increases the morbidity
and mortality of both mother and fetus due to severe
postpartum hemorrhage with possible multi-organ
failure. ®

One third to one half of all emergency hysterectomies
are performed due to morbid adherence of placenta.
Previous C-section deliveries increases the risk to 3%
for first delivery to 40% and 65% for the third and fifth
deliveries respectively. Placenta Previa is another major
risk factor of morbid adherence. °

Antenatal sonography is the first line investigation for
diagnosis of morbid adherence of placenta (MAP) with
high sensitivity and specificity reaching upto85.9% and
88.4% respectively. However posterior placement of
placenta is difficult to evaluate by ultrasound, where
magnetic Resonance Imaging (MRI) is consider the
preferred diagnostic modality. Specific signs of
abnormal placental implantation are reported in
literature. °

We have conducted this study to determine the
diagnostic accuracy of MRI in cases of morbid
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adherence of placenta considering operative findings as
gold standard.

In our study, age range was 18-38 years with mean age
of 26.95+4.05 years. Majority of patients were between
29-38 years of age. In MRI positive patients,25 were
true positive while three were false positive. Among 22
MRI negative patients, 19 were true negative and three
were false negative. Overall sensitivity, specificity,
positive predictive value, negative predictive value and
diagnostic accuracy of MRI in diagnosing morbidly
adhering placenta, taking intra-operative findings as
gold standard was 88.37%,85.29%,88.37%,85.29% and
87.01% respectively.

According to Berkley EM et al has found the sensitivity
and specificity of MRI in diagnosing morbid adherence
of placenta is 84.14% and 80.34% respectively,
however Warshak CR et al has shown the sensitivity
and specificity of 88.45% and 100% respectively. **
Many signs have been demonstrated in literature
regarding morbid adherence of placenta, using the
clinical evidence at the time of C-Section as reference
standard. A recent study of 28 patients using the clinical
findings as the reference standard that an association of
characteristic signs strongly indicates placental invasion
by MRI. *?

Three meta-analysis have considered the accuracy of
ultrasound  in  diagnosing  invasive  placental
implantation, the use of MRI and the comparison of
ultrasound and MRI. According to D 'Antonio et al the
sensitivity and specificity of ultrasound and MRI were
90.72%, 96.90% and 94.40%, 84.40% respectively.
These meta-analyses showed good accuracy of
ultrasound and MRI in the diagnosis of placental
invasion.®

According to Lim et al abnormal implantation was
correctly identified by MRI in seven out of nine
patients with two false positive and placenta accreta in
three out of four patients (one false negative).” Toe et al
found that the most useful MRI findings for the
diagnosis of placenta accreta were heterogeneous
signals with in the placental tissue and dark
intraplacental bands on T2W imaging.

Accurate diagnosis of morbid adherence in antenatal
period is very important to reduced maternal morbidity
and mortality. Sonography has an important role in the
diagnosis of placenta accreta in which placental lacunae
is the highly sensitive sonographic sign with 93%
sensitivity that is conformed with Color Doppler
Ultrasound. 341

MRI is important to differentiate placenta accreta,
increta and percreta. According to Teo THet MRI has
reported sensitivity and specificity of 90% and 99%
respectively. ' In a study by Elhawary TM et al
30.7% patient were for positive and 69.3% were
negative for placenta accreta on MRI. He concluded the
sensitivity, specificity, positive predictive value,

negative predictive value of MRI as 88.8%, 86.8%,
66.6% and 96.2% respectively.

One of the limitations of this study is that it was
conducted with small sample size and in urban
environment therefore, the results might not be
generalized to larger populations. Further, it could have
been better if other related risk variables could be
included in the study.

CONCLUSION

Our results have demonstrated that MRI is a highly
sensitive and accurate modality in diagnosing morbid
adherence of placenta that has not only dramatically
improved our ability of diagnosing morbid adherence,
but also improves patient care taking proper pre-
operative measures. So being non-invasive and a highly
sensitive tool of investigation, we should consider as a
primary tool for accurate identification of morbid
adherence of placenta to reduce maternal morbidity and
mortality.
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