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Abstract:
Background

Sonographic fetal weight estimation is an important component of antenatal care. It was found to be more
reliable method to establish fetal weight at term and more consistent in various period of gestations.

Aim of study

to compare clinical and sonographic methods for assessment of fetal weight regarding sensitivity,

specificity and accuracy.

Subjects and Methods

The study recruited 100 women scheduled for delivery from ante-natal care clinic with 38 weeks or more of
gestation. Fetal weight was assed clinically and by ultrasound. Both techniques were compared and

analyzed.
Results

Ultrasound assessment of fetal weight showed better performance than the clinical method regarding
absolute errors and error percentages. Ultrasound assessment showed better sensitivity and specificity in
detecting fetal weight > 3500 gm. Moreover, it showed less bias on Bland—Altman plot analysis.

Conclusions

Ultrasound assessment of fetal weight is safe, reliable and sensitive method of fetal weight estimation.
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Introduction

The estimation of the fetal weight is of major interest in many situations
when the route of delivery has to be determined including breech
presentations, diabetes and suspected macrosomia. In fact, delivery of a
macrosomic fetus can be linked with significant maternal and perinatal
morbidity. Detection of the macrosomic fetus prior to delivery could
have a significant impact on reducing that morbidit [1-3].

On the other hand, in imminent preterm birth at the limit of
viability between 23(0/7) and 26(0/7) weeks of gestation, it is crucial to
determine fetal weight to help manage expected complications.
Moreover, estimation of fetal weight proved to be useful in prediction
of future events including childhood obesity [4-6].

Clinical estimation and ultrasonographic fetal weight
estimation are the 2 methods commonly used to predict fetal weight.
Clinical estimation of fetal weight is a routine practice in the delivery
room.
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It has an important role in the assessment and planning of the delivery
progress, it allows the clinician to predict possible complications such
as macrosomia and plan for obstetric interventions where needed [7-9].

For sonographic assessment of fetal weight, many formulas
are used. However, they differ in accuracy. In addition, accuracy differs
according to the day of weight estimation. However, it should be noted
that high maternal weight, height, body mass index, multiparity, older
maternal age, diabetes, and fetal male sex were associated with
underestimation of sonographic assessment of fetal weight [10-12].

In a recent study, comparison between clinical and
sonographic methods showed significantly better sensitivity, specificity
and accuracy of sonographic methods when compared with clinical
tools. However, in another study no significant differences were found
between clinical and sonographic methods for assessment of fetal
weight during labor [13-15].
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Aim
The present study aims to compare clinical and sonographic methods

for assessment of fetal weight regarding sensitivity, specificity and
accuracy.

Methodology

The present study is a prospective comparative study. It was conducted
at Ain Shams University Maternity Hospital after obtaining informed
consent from all participants. One hundred pregnant woman scheduled
for delivery from ante-natal care clinic were recruited for the study.
They were selected according to the following inclusion criteria:
Singleton pregnancy, gestational age after 38 weeks, normal amniotic
index and BMI less than 30 kg/m2. Exclusion criteria included twin
pregnancy, gestational age before 38weeks of gestation, abnormal
amniotic index, obesity and congenital malformations.Participants
included in following study were subjected to careful history taking, full
clinical and obstetrical examination.Clinical assessment of fetal weight
was achieved by single practitioner (senior resident), by measuring
length from mid-point of upper edge of symphesis pupis to the highest
fundal point to give fundal height [FH] in centimeter then measuring
abdominal girth [AG] by measuring women waist in centimeter then
calculate fetal Weight in grams by (FH xAG).Sonographic assessment
of fetal weight was achieved by two dimensional ultrasound and single
sonographer by measuring biparietal diameter (BPD), head

circumference (HC), abdominal circumference (AC) and femur length
(FL) then fetal weight was calculated using Hadlock formula where
fetal weight = (logl0 2D estimate = 1.5115 + 0.0436 [abdominal
circumference] + 0.1517 [femur length] — 0.00321 [abdominal
circumference x femur length] + 0.0006923 [biparietal diameter x head
circumference]). Women were delivered within 3 days, the neonate was
weighted, then the clinical and sonographic weight were compared to
the actual weight.Data were collected, tabulated, then analyzed using
IBMO© SPSS© Statistics version 22. Normally distributed numerical
data were presented as mean and SD, and skewed data as median and
interquartile range. Qualitative data were presented as number and
percentage. Comparison of normally distributed numerical data were
done using the unpaired Student t test. Categorical data were compared
using the chi-squared test or Fisher’s exact test, when appropriate.
Correlation analysis was performed using Pearson’s correlation
coefficient. Accuracy of fetal weight estimation was examined by
calculating the absolute error (EFW - BW) and error percentage using
the formula (EFW - BW / BW) x 100.

Reliability of clinical and sonographic methods of fetal weigh
was determined using receiver operator characteristic (ROC) where area
under the curve (AUC) sensitivity, specificity were determined. Bland-
Altman plot analysis was used to detect agreement between
investigations.

Results
Basic data of 100 women included in the study are shown in table-1.
( , Range 19.0-32.0
Age (years
el Mean + SD 25.7+4.0
_ Range 60.0 - 82.0
Weight (Kg) Mean + SD 722+51
Range 15-172
Height (m) Mean + SD 1.62 £ 0.05
Range 22.8-29.9
BMI (Kg/i} Mean + SD 27.3+16
<25 11 (11.0 %)
>25-<30 89 (89.0 %)
_ Range 267 - 298
Gestational age (days) Mean + SD 2746+57
Range 0-3
Mean + SD 15+11
0 21 (21.0 %)
Parit
1y 1 36 (36.0 %)
2 19 (19.0 %)
3 24 (24.0 %)
_ Vaginal 43 (43.0 %)
Mode of delivery
Cesarean Section 57 (57.0 %)
Clinically estimated Range 2784.0 - 4485.0
fetal weight (gm) Mean + SD 3545.0 £+ 456.9
US estimated fetal Range 2369.0 - 4349.0
weight (gm) Mean + SD 3397.7 + 487.7

Table-1 Basic data in the studied women (n=100)
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The studied women had an age of 25.7 + 4.0 years, a BMI of

27.3+1.6 Kg/m % gestational age of 274.6 + 5.7 days and a parity of

1.5 + 1.1 deliveries. Vaginal delivery was the mode of delivery in 43
women while 57 women were delivered by CS. Clinical fetal weight
estimation in the studied women ranged from 2784.0 - 4485.0 grams
with a mean + SD of 3545.0 + 456.9 grams. Ultrasound fetal weight
estimation ranged from 2369.0 - 4349.0 grams with a mean + SD of
3397.7 + 487.7 grams.

Comparison between clinical and ultrasound fetal weight estimates and
the actual birth weight revealed that both estimates are significantly
higher the actual birth weight. In addition, it was shown that clinical
estimate is significantly higher ultrasound estimate. Comparing clinical
and ultrasound methods showed significantly higher mean absolute
error and mean error percentages in the clinical method. Comparison
between clinical and ultrasound methods regarding absolute mean error
at different gestational ages showed significantly higher absolute mean
error in the clinical method at different gestational ages. Comparison
between clinical and ultrasound methods regarding error percentages
showed significantly higher frequency of high error percentages rates in
the clinical methods when compared with the ultrasound methods
(Table-2).

Clinical Ultrasound P
Mean absolute 495.6 £ 296.9 £ 308.0 0.0001*
error (gm) 317.5
Mean error 16.3+11.1 9.9+111 0.0001*
percentages (%)
Absolute mean error at different gestational ages
e  38weeks 4101 190.6 £ 151.7 0.004*
(n=23) 256.3
e 39weeks 526.9 + 337.5£350.9 0.002*
(n=41) 342.0
e 40 weeks 486.6 + 284.4 £285.9 0.007*
(n=30) 300.0
o 41 weeks 400.7 = 240.0 £295.2 0.028*
(n=6) 299.9
Error percentages
¢« <59 25 48 0.001*
e 5-10% 7 21 0.004*
e 10-15% 16 10 0.21
e 15-20% 19 1 0.0001*
e 20-25% 15 5 0.018*
e >25% 18 15 0.57

Table-2: Comparison between clinical and ultrasound methods regarding
mean absolute error and mean error percentages, absolute mean error at
different gestational ages and error percentages

Correlation analysis between clinically estimated fetal weight
and the clinical data showed significantly direct correlation between
Clinical EFW and gestational age, ultrasound EFW and actual BW.
Also, correlation analysis between clinically estimated fetal weight and
the clinical data showed significantly direct correlation between Clinical
EFW and gestational age, ultrasound EFW and actual BW (Table-3)
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Clinical EFW Ultrasonic EFW

r p r p
Maternal age -0.05 0.62 -0.14 0.14
Maternal BMI 0.06 0.53 0.13 0.2
Parity -0.02 0.82 -0.02 0.78
GA 0.27 0.007* 0.36 0.0001
Ultrasound 0.58 | 0.0001* 0.58 0.0001*
EFW
Actual BW 0.49 | 0.0001* 0.69 0.0001*

Table-3 Correlation between clinical and ultrasound EFW and the clinical
data

Value of clinical and ultrasound EFW determination in
predicting actual fetal weight > 3500 gm is shown in table-4 and fig. 1.
Ultrasound EFW had higher AUC and better sensitivity.

Clinical EFW Ultrasound EFW
Cut-off 3811 3550
AUC 0.76 0.85
P 0.0001 0.0001
Sensitivity 66.7 % 80.0 %
Specificit 82.9% 81.4%

Table-4 Value of clinical and ultrasound EFW determination in predicting
actual fetal weight > 3500 gm

ROC Curve
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Diagonal segments are produced by ties.

Fig. (1) ROC analysis for predicting actual fetal weight > 3500 gm by
clinical and ultrasound methods
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Bland-Altman plot analysis for agreement between clinical and
ultrasound EFW is shown in fig. 2 and 3 respectively. While both plots
shows that most differences lie within the higher and lower confidence
intervals, the bias is notably lower in the ultrasound plot.
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Fig. (2) Bland—Altman plot for clinical EFW- actual birth weight
agreement.
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Fig. (3) Bland-Altman plot for ultrasound EFW- actual birthweight
agreement.
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Discussion

Perinatal mortality and morbidity remains a chief health
issue strongly corelated with fetal growth pattern, an issue of research
interest showing that fetal growth issues is correlated to the risk of
common non communicable diseases in adulthood.

Fetal weight assessment is one of the most vital aspects of antenatal
care. At full term, fetal weight evaluation is an important factor for the
clinical decision about the mode of delivery and the timing of induction
Additionally, estimated fetal weight (EFW) and fetal biometry are
complementary measures used to screen for fetal growth disturbances.

Sonographic fetal weight estimation is an important component of
antenatal care. However, although numerous methods were developed
to compute the sonographic fetal weight estimation from fetal
parameters, a high random error features most of them, undermining the
accuracy of the sonographic fetal weight estimation and probably
influencing clinical decision making concerning follow up of gestation
and delivery [1-5]. On the other hand, ultrasound was found to be more
reliable method to establish fetal weight at term and more consistent in
various period of gestations. Clinical method can be reliably used to
screen large babies in centers where ultrasound has limited availability
[7-9].

The current research study aimed to compare and contrast clinical and
sonographic methods for assessment of fetal weight regarding
sensitivity, specificity and accuracy. The study recruited 100 women
scheduled for delivery from ante-natal care clinic with 38 weeks or
more of gestation. Fetal weight was assed clinically and by ultrasound.
Both techniques were compared and analyzed. In the current study,
comparison between clinical and ultrasound fetal weight estimates and
the actual birth weight revealed that both estimates are significantly
higher the actual birth weight. In addition, it was shown that clinical
estimate is significantly higher than ultrasound estimate. This is in
harmony with the study of on 200 term pregnant women. They used
three formulae for the estimation of fetal weight at term; the Hadlock
formula for the USG method, and two different formulas for clinical
methods, maternal  symphysis-fundal height and abdominal
circumference at the level of umbilicus. The authors concluded that all
three methods statistically overestimated birth weight for the high and
normal birth weight groups. However, in a previous research study
performed comparing the accuracy of clinical and sonographic methods
of predicting fetal weights at term, clinical fetal weight estimation was
significantly higher actual weight while ultrasound assessment was
significantly lower actual weight [10-13].

The discrepancy between different studies may be attributed
to different body mass indexes of the studied women. The study of
highlighted the value of BMI in modulating the sonographically
assessed fetal weight where increased BMI was associated with
increased estimates of ultrasound fetal weight assessment [15].

In addition, it was found that comparing clinical and
ultrasound methods showed significantly higher mean absolute error
and mean error percentages in the clinical method. Furthermore, we
noted that comparison between clinical and ultrasound methods
regarding absolute mean error at different gestational ages showed
significantly higher absolute mean error in the clinical method at
different gestational ages. Moreover, comparison between clinical and
ultrasound methods regarding error percentages showed significantly
higher frequency of high error percentages rates in the clinical methods
when compared with the ultrasound methods.17

This is in accordance with a prior research performed which
compared the accuracy of clinical and ultrasound methods of fetal
weight estimation in 200 consecutive term pregnancies. They noted that
ultrasound assessment had significantly lower absolute errors and error
percentages as compared to clinical methods [10].
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Likewise, another research study similarly performed
compared the accuracy of sonographic versus clinical methods of fetal
weight estimation in 200 term women. The study found significantly
lower mean percentage error and mean absolute percentage error with
ultrasonic fetal assessments in babies weighing less than 4 kg [4].

More recently a group of researchers, performed a cross
sectional study over a period of 6 months. All singleton term mothers
with cephalic presentation and intact membranes with ultrasound
examination done within a week were included in the study. The study
found significantly lower mean error, absolute error and error
percentages in the ultrasonic weight assessment versus clinical fetal
weight assessment as contrasted to the actual weight of the studied
babies [7-8].

Correlation analysis between clinically estimated fetal weight
and the clinical data showed significantly direct correlation between
Clinical EFW and gestational age, ultrasound EFW and actual BW
likewise, These findings are in accordance with the a fore mentioned
previous research.

Moreover, the study of by a research group evaluated the
accuracy of fetal weight prediction by ultrasonography in 145 cases and
found a significant, yet low, linear relationship between birth weight
and estimated fetal weigh

Importantly, it was shown that ultrasound EFW had higher
AUC and better sensitivity and specificity for the estimation of fetal
weight > 3500 gm. The reliable sensitivity and specificity of ultrasound
fetal weight estimation was also reported by the study who compared
the accuracy of ultrasound, clinical and maternal estimates of fetal
weight in 246 parous women with singleton, term pregnancies. In their
work, ultrasound assessment of fetal weight was comparable to clinical
methods.

In addition, reported that the sensitivity and specificity
of clinical method and ultrasonographic method for identifying fetal
birth weight above 3500 gm was 69.23; 65.67% and 46.15; 80.60%,
respectively. Moreover, the study of in their work, they compare the
accuracy of abdominal palpation with that of ultrasound performed by
different examiners to estimate fetal weight. The authors showed that
ultrasound notably dominated the clinical methods in the accurate
assessment of fetal weight.

Bland-Altman plot analysis showed that most differences lie
within the higher and lower confidence intervals, the bias is notably
lower in the ultrasound plot. This is in agreement with the study of. In
their work, they proposed to sonographically estimate fetal weight at
term in a convenience sample of 282 women and to compare estimated
with actual birth weights to  determine the validity
of estimated fetal weights. The study found that Bland and Altman plot
analysis showed strong agreement between EFWSs and ABWSs because it
was only in very few instances that differences between the two fell
outside the 95% limit of agreement.

Also, in aprior study involving 500 singleton
gestations, sonographic assesments were performed.
Estimated fetal weights have been calculated and compared with the
corresponding birth weights. According to Bland-Altman analysis, bias
was -85.06 g (95% limits of agreement: -663.33 to 494.21) indicating
good agreement between actual and ultrasound fetal assessments.

Conclusions

Sonographic evaluation of fetal weight displayed superiority than the
clinical approach as regards absolute errors and error percentages.
Sonographic examination additionally revealed better statistical
sensitivity and specificity in detection of fetal weight > 3500 gm.
Moreover, it showed less bias on Bland—Altman plot analysis.
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