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ABSTRACT
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doppler indices as the fetal Middle cerebral artery and the umbilical artery
pulsatility index for their diagnostic accuracy and preserve clinically significant
IUGR at birth as the gold standard.

Methodology: This descriptive, cross-sectional study was performed at AFIRI,
PEMH Rawalpindi from March 30, 2020, to September 29, 2020, AFIRI. There
were 123 patients diagnosed with IUGR ranging in age at gestation: 31-40
weeks and ages 31 to 40 years old. Enroliment of all patients in the study was

based on inclusion criteria. A 3.5-5 MHz convex array transducer was used to
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measure doppler indices once fetal biometry was completed. During each
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examination, each series of measurements was made three times, and the
outcomes were averaged.
Results: Following a doppler ultrasonography on all patients, it was discovered
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that 60 (48.7%) were true positives and 9 (7.3%) were false positives. Of the 54
individuals who tested negative for Doppler, 7 (5.6%) were false negatives,
meaning that a clinical examination revealed fetal IUGR after birth, and 47
(38.2%) were true negatives (p=0.0001). In order to diagnose IUGR pregnancies,
the Doppler indices overall sensitivity, specificity, positive predictive value,
negative predictive value, and diagnostic accuracy were 89.55%, 83.93%,
86.96%, 87.04%, and 86.99%, respectively, for the fetal MCA and umbilical
artery pulse index.

Conclusion: According to the study findings, Doppler indices have a fairly high
diagnosis accuracy when it comes to IUGR pregnancies.
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Introduction Cerebral Artery Pulsatility Index (MCA PI) and

Umbilical Artery Pulsatility Index (UA PI) in high-risk

Intrauterine growth restriction (IUGR) occurs when a
fetus does not reach its full genetic potential, which
affects 24% of the world's population and is most
prevalent in Asia. ! Increased prenatal risks and
neurodevelopmental problems are associated with
IUGR.2 The primary reason is abnormal placentation,
which is frequently linked to decreased blood flow.?
Hazard reduction depends on early discovery. Doppler
ultrasonography is essential for assessing the Middle

pregnancies as part of fetomaternal surveillance.*
Perinatal morbidity is indicated by low MCA Pl and
elevated UA P15 Blood is redistributed to the brain in
IUGR patients, resulting in the "brain sparing effect”. ©
Antenatal care seeks early identification of IUGR fetuses
in order to facilitate timely intervention.” Because low
birth weight and newborn morbidity are correlated with
aberrant blood flow indices, Doppler velocimetry is
essential for surveillance ® Research conducted in India
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shows that UA Pl is 91% sensitive and MCA Pl is 87.5%
sensitive ° | want to evaluate the value of color Doppler
velocimetry for the diagnosis of IUGR pregnancies.
Genetic and environmental variations may prevent
studies from other countries from being broadly
applicable.

Intrauterine growth restriction (IUGR), which arises
when a fetus is unable to fulfill its genetically designed
growth potential, is a difficult issue in the field of
maternal-fetal medicine.’® Approximately 24% of
neonates worldwide suffer from IUGR, affecting 30
million babies each year.! In addition to having a
significant negative impact on public health, this illness
raises the risk of perinatal death, morbidity, and long-
term neurodevelopmental disabilities.

The main cause of IUGR is abnormal placentation, which
is frequently associated with decreased placental blood
flow that prolongs fetal hypoxia and consequently results
in inadequate growth in utero * The most frequent cause
of IUGR is clearly placental insufficiency, either as a
main phenomena or as a downstream effect of maternal
conditions like hypertension and malnutrition. Early
detection of placental insufficiency is essential for
reducing, if not completely eliminating, any potential
risks associated with it. 13

Given that IUGR is linked to poor fetomaternal
outcomes, prompt intervention depends on early
identification. * The identification of fetuses at risk is
mostly dependent on ultrasonographic (US) biometry,
namely the assessment of the estimated fetal weight
(EFW) and the Doppler ultrasonography-based detection
of aberrant vascular resistance patterns .° Assessing
blood flow patterns, Doppler velocimetry has become a
critical clinical tool for fetomaternal surveillance in high-
risk pregnancies.

The umbilical artery pulsatility index (UA PI) and the
middle cerebral artery pulsatility index (MCA PI) are two
crucial metrics in the Doppler evaluation procedure.
Normal fetal development usually shows minimal
diastolic flow in the MCA. Lower MCA PI levels, on the
other hand, are seen in IUGR instances and are linked to
vasodilatation brought on by fetal hypoxia, which results
in a phenomenon called the "brain sparing effect.”" In
order to ensure that the brain receives enough blood flow,
this adaptive mechanism redistributes blood from
peripheral and stomach veins .16

Doppler velocimetry has shown to be an effective method
for fetomaternal surveillance, particularly how well it can

diagnose IUGR, particularly in the third trimester. There
are currently few studies that have really investigated
color Doppler velocimetry's diagnostic potential in the
local population, with an emphasis on UA Pl and MCA
PI Y7 Variations in genetic makeup and environmental
factors may limit the generalizability of studies
conducted in different countries.

This is why the current study aims to evaluate the
usefulness of color Doppler velocimetry in the diagnosis
of IUGR in the context of our local population, with a
focus on UA Pl and MCA PI. We want to improve our
understanding of the diagnostic accuracy and usefulness
of these indicators in predicting severe perinatal
outcomes associated with IUGR by comparing Doppler
findings with clinical outcomes, specifically utilizing
clinical IUGR at birth as the gold standard. The work not
only contributes to the existing body of information but
also addresses the need for insights into IUGR diagnosis
and treatment in improving post-natal outcome.

Methodology

The AFIRI, PEMH Rawalpindi carried out this
descriptive (cross-sectional) validation study. Between
March 30, 2020, and September 29, 2020, the research
was conducted. The WHO sample size calculator was
used to calculate the sample size using the following
statistics: sensitivity of 0.875, specificity of 0.469,
confidence level of 95%, absolute precision for
sensitivity of 10%, absolute precision for specificity of
5%, and prevalence of 24.9%. Our computation yielded a
sample size of 123. The non-probability, consecutive
sampling approach was used to carry out this sampling.

All women between the ages of 31 and 40 who are
singleton pregnant, with a fetus between the ages of 31
and 40 weeks gestation, and who have a clinically
suspected intrauterine development impairment (defined
as estimated fetal weight <10th percentile for gestation)
are eligible for inclusion. All preghant women who are
fewer than 31 weeks along by LMP or with congenital
fetal defects or metabolic disorders in the past
pregnancies, or several gestations are excluded. The
patients who were part of the trial gave their written
informed consent. An advance clearance from the
institutional ethical committee was requested. Enrollment
of all patients in the trial was based on inclusion and
exclusion criteria. On a standardized proforma, pertinent
clinical and patient demographic data was gathered. All
patients who satisfied the inclusion criteria underwent
Doppler ultrasonography after a thorough clinical history
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and US biometry. First, doppler velocimetry was
conducted using a 3.5-5 MHz convex array transducer,

after fetal biometry. When using an umbilical artery
Doppler, observe the cord and then choose a free loop
that is not too near the placental or fetal cord insertion.
Estimates should be made until a reasonable waveform is
obtained without the fetal breathing or moving. The
Pulsatility Index (P1) was measured in order to determine
whether end-diastolic frequencies were present or absent.
For MCA Doppler US, a transverse picture of the fetal
head at the level of the sphenoid bones was obtained. In
the near field, the internal carotid artery should be
insonated around 1 cm distal to the MCA. Every
measurement sequence was taken three times during each
examination, and the average of the data was computed.

Data were recorded and analyzed using the Statistical
Package for the Social Sciences (SPSS, version) for
Windows. Qualitative data were expressed as frequency
and percentage, whereas quantitative parameters (age)
were presented as mean + standard deviation. The
manipulation of effect modifiers was made possible by
stratification. The formulas were used to obtain the
positive predictive value (PPV), negative predictive value
(NPV), specificity, and sensitivity.

Results

The mean gestational age was 37.91 £ 1.88 weeks, with a
range of 31 to 40 weeks. Table I shows that 112 patients
(91%) had ages ranging from 36 to 40 weeks.

Table I: Patient distribution based on gestational age.

Gestational Age (weeks) No. of patients %
31-35 11 8.94
36-40 112 91.06
Total 123 100

Doppler ultrasonography was performed on each patient,
and the results indicated that 60 were true positives and
09 were false positives. As seen in Table Il, of the 54
Doppler negative patients, 07 (False negative) patients
developed IUGR at delivery, while 47 (TN) patients had
no IUGR at birth (p=0.0001).

Using the umbilical artery and fetal MCA Pulsatility
Index, the Doppler velocimetry's overall sensitivity,
specificity, positive predictive value, negative predictive

value, and diagnostic accuracy were 89.55%, 83.93%,
86.96%, 87.04%, and 86.99%, respectively, in diagnosing
IUGR pregnancies.

Discussion

Doppler blood flow velocity waveform analysis is
suggested by recent studies as a cutting-edge technique
for IUGR prenatal diagnosis. As opposed to clinical and
ultrasonography assessments, which frequently identify
IUGR after the fact, Doppler investigations provide early
identification, allowing for prompt delivery and
minimizing fetal damage. Color Doppler ultrasonography
evaluates blood flow indirectly and offers direct
information on vascular resistance .*8

My study assessed the diagnostic accuracy of Doppler
velocimetry, namely the fetal MCA and the umbilical
artery Pulsatility Index, in order to diagnosis TUGR
pregnancies. The results showed high values of
specificity (83.93%), sensitivity (89.55%), negative
predictive value (87.04%), positive predictive value
(86.96%), and total diagnostic accuracy (86.99%).
According to a different Indian study, the sensitivity of
MCA PI was 87.5%, whereas the sensitivity of umbilical
artery Pl was 91%. It was discovered that the UA PI had
84.6% specificity and the MCA PI had 46% .*°

Predicting IUGR outcomes showed a sensitivity of 44%
and a specificity of 61.5% in a trial with a similar design,
according to Mehdi et al. The positive and negative
predictive values were 83% and 20%, respectively.? The
inclusion of grayscale-proven IUGR cases may have
contributed to the poor negative predictive value and
greater prevalence. However, Abdelhai et al. found that
the combined umbilical artery indices had a sensitivity of
94%, indicating a noticeably higher sensitivity.?! They
did not, however, outline the requirements for the
umbilical artery combined indices. According to Lakhkar
et al., there was PPV, 81.8% specificity, and 44.4%
sensitivity.

Kale et al. discovered that their prediction of substantial
negative outcomes in pregnancies older than 30 weeks
had a sensitivity of 44.4%, specificity of 81.8%, PPV of
80%, and NPV of 47.3% using severe preeclampsia and
IUGR.?22 They found that UA RI had the following

Table 11: Doppler velocimetry comparison with birth clinical results.

Positive result on birth Negative result on birth p-value
Positive result on Doppler velocimetry 60 (TP)* 09 (FP)** 0.0001
Negative result on Doppler velocimetry 07 (FN)*** 47 (TN)**>**

*-TP= True Positive **-FP=False positive ***-FN= False Negative ****-TN=True Negative

Sensitivity: 89.55%, Specificity: 83.93%, PPV: 86.96%, NPV: 87.04%, Diagnostic Accuracy: 86.99 %
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qualities: sensitivity of 58%, specificity of 71.7%, PPV of
35%, and NPV of 86.8%. It also showed a 56.8%
diagnostic accuracy for major adverse outcomes and
44.4% sensitivity, 81.8% specificity, 80% PPV, and
47.3% NPV for mild adverse outcomes. UA RI was
found by Hassan et al. to be 100% sensitive but only 44%
specific at a cut-off of 0.64; with a higher cut-off of 0.81,
it was 28% sensitive and 100% specific 2

According to one study, if pulsatility ratio was less than
1.08, it might predict unfavorable perinatal outcomes in
IUGR with 68% sensitivity, 98.4% specificity, 94.4%
PPV, 88.8% NPV, and 90% diagnostic accuracy (). The
same ratio was used in another investigation, which
revealed 95.6% diagnostic accuracy, 94.3% NPV, 100%
specificity, 100% PPV, and 83.3% sensitivity. For
predicting FGR, Melamed et al. found 47% sensitivity
and 91% specificity.?® Ismail et al. reported that the
cerebral umbilical Doppler ratio outperformed individual
artery readings, with a 70% diagnostic accuracy for
predicting small for gestational age infants and a 90%
accuracy for poor perinatal outcomes .26

Doppler was reported by Madhu et al. to be 95% accurate
in predicting fetal growth retardation, neonatal mortality,
and preeclampsia.?’ Yoon et al. found that in
preeclampsia patients, aberrant Doppler umbilical artery
waveform strongly predicts unfavorable perinatal
outcomes. Pregnancy-induced hypertension and/or IUGR
in high-risk pregnancies were well predicted by
pathological Doppler velocimetry of the uterine and
uteroplacental circulation, with a 58.3% chance of illness
presentation later in pregnancy. It was demonstrated that
using more than one Doppler parameter increased
efficiency.

Fetuses with umbilical artery reversed flow had a higher
rate of neonatal mortality, according to Contag et al.
Furthermore, there was a greater prevalence of perinatal
morbidity and mortality in fetuses with low birth weight,
absent or reversed ductus venosus flow, and idiopathic
growth restriction.® Sruti et al. found that abnormal
venous Doppler waveforms in preterm IUGR fetuses with
ARED flow were strongly associated with poorer fetal
and postnatal outcomes prior to 32 weeks of gestation .°
Vesna et al.'s study indicates that expectant treatment
does not reduce long-term morbidity and is linked to
greater perinatal loss in IUGR cases with umbilical
Doppler AEDF/REDF. The study looked at children with
aberrant umbilical artery Doppler ultrasounds in terms of
short- and long-term morbidity and mortality .3

Conclusion

According to this study, Doppler velocimetry—more
specifically, the fetal MCA and umbilical artery
Pulsatility Index measurements—is a highly reliable
method of detecting IUGR pregnancies. In order for both
the mother and the fetus to reduce perinatal mortality and
morbidity, it therefore recommends using them to detect
IUGR early and take prompt preventive treatment.
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