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ABSTRACT

Introduction: Comparison of fetal weight by ultrasound with actual birth weight is significant for clinical management as it is 
very closely linked with the survival and well-being of a fetus. Sonographic fetal weight estimation is an essential component 
of antenatal care. Hence, ultrasonography has become a vital tool in modern obstetrics practice. However, the reliability of the 
result depends a lot on the quality of the machine and the skill of the sonographer. Actual birth weights are measured with a 
scale corrected for zero error before use.

Methods: This is a retrospective study in which clients under regular follow-up were sent from the Gynaecology and Obstetrics 
department, undergoing routine antenatal ultrasound to assess fetal well-being. Considering ultrasound at term (37-41 weeks), 
the data were retrieved, and a comparison was made between fetal weight by ultrasound and actual birth weight.

Results: Women, 214 in number, who delivered in Patan Academy of Health Sciences were enrolled in this study. The mean 
estimated fetal weight was 2995.11(± SD 383.42) grams, and the mean of actual birth weight was 3033.15 (± SD 501.47) grams.  
The correlation coefficient between fetal weight estimated by USG and actual birth weight was 0.907 (p < 0.001), indicating a 
strong positive linear correlation. 

Conclusion: Ultrasonography is an essential tool for estimating fetal weight before delivery in term pregnancies, with no 
significant difference from actual birth weight.
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METHODS 
This is a retrospective observational study done in the Department of 
Radiology and Imaging, and Gynaecology & Obstetrics of Patan Hospital, 
Patan Academy of Health Sciences, Lagankhel, for a period of 3 years, 
from 2017 to 2020. The data were collected from the compiled medical 
record files of Patan Hospital. All the pregnant women who delivered 
and had an actual birth weight record in the Gynecology and Obstetrics 
department of PAHS, along with a routine fetal well-being scan done 
within the past 1 week, within the department of radiology at the PAHS. 

Transabdominal ultrasound (USG) at term pregnancy (37-41weeks) was 
carried out by Philips (Affinity 50G) machine with the help of a curvilinear 
probe (2-5 MHZ).  Obstetrical parameters biparietal diameter (BPD), 
head circumference (HC), femur length (FL) & abdominal circumference 
(AC) were calculated using the Hadlock formula,5,10 which was preset 
in the machine itself. BPD was taken on an axial plane that traverses 
the thalami and cavum septum pellucidum with the intersection of the 
calipers placed on the outer border of the upper and lower parietal 
bones. HC is the measurement of an ellipse, which is drawn around the 
outside of the calvarium.  FL was traced with the transducer aligned 
along the long axis of bone, perpendicular to the shaft, where the ends 
of the bones are blunt and not pointed, and measured from the blunt 
end of the proximal femoral epiphysis to the blunt end of the distal 
femoral epiphysis. AC was traced in a transverse section through the 
upper abdomen, demonstrating fetal stomach, umbilical vein and portal 
sinus as landmarks such that heart, kidneys and umbilical cord insertion 
site are noted included on the same plane, with the calipers placed on 
the outer skin surface. The interval between last term USG and delivery 
was 1-6 days.5  Calculation of fetal weight was assessed using software 
installed in the ultrasound machine. Singleton pregnancies and women 
who did ANC including ultrasound, and delivered at Patan Hospital were 
included in the study.  Twin/Multiple pregnancies and elderly gravida, 
age >40 years, were excluded. Actual birth weight was measured 
using a calibrated scale soon after delivery, with the scale zeroed 
before each reading. The collected data was compiled from the record 
section, then entered in a spreadsheet and stored in a computer. This 
data was analyzed using IBM SPSS software and the descriptive results 
were presented in numerical value and percentage for the categorical 

INTRODUCTION
Accurate estimation of intrapartum fetal weight is very important for 
clinical management, as it is closely linked to the survival and well-
being of the fetus. Among the available intrapartum fetal weight 
estimation methods, ultrasound-based estimation is the readily available 
and widely practiced technique and is superior to clinical methods.1–4 
However, no single ultrasound-based model is equally applicable across 
all populations. Sonographic fetal weight estimation is an important 
component of antenatal care, as it was found to be a more reliable method 
to establish fetal weight at term and more consistent in various periods 
of gestation, predominantly using the Hadlock formula, which is shown 
by multiple studies, including  a systematic review article.1,5–7  Actual 
birth weight is measured with a weighing scale, which is corrected for 
zero error before use in the pediatric unit by the pediatrician.8,9  Fetal 
weight is a determinant of pregnancy outcome and infant mortality, and 
for diagnosing intrauterine growth restriction (IUGR) and macrosomic 
fetuses.8 Ultrasound machines have become a vital tool in modern 
obstetrics practice. However, the reliability of the result depends a 
lot on the quality of the machine and the skill of the sonographer. Our 
study aimed to correlate the association of estimated fetal weight by 
ultrasonography and measured actual birth weight.
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 Table 1: Frequency distribution of the study variables

Category N(%)

Age Group

18–25 75 (35.0%)

26–35 130 (60.8%)

36–42 9 (4.2%)

Gravida

1 112 (52.3%)

2 77 (36.0%)

3 20 (9.3%)

4 4 (1.9%)

5 1 (0.5%)

Parity

0 136 (63.6%)

1 64 (29.9%)

2 12 (5.6%)

3 2 (1.0%)

Past history of abortion

0 178 (83.1%)

1 31 (14.5%)

2 3 (1.4%)

3 1 (0.5%)

6 1 (0.5%)

Past history of bleeding

No 108 (50.5%)

Yes 106 (49.5%)

Past history of abdominal pain

No 8 (3.7%)

Yes 206 (96.3%)

Fetal weight- estimated(USG)

<2.0 kg 3 (1.4%)

2.0–2.5 kg 14 (6.5%)

2.6–3.0 kg 81 (37.9%)

>3.0 kg 116 (54.2%)

Fetal weight-measured (ABW)

<2.0 kg 4 (1.9%)

2.0–2.5 kg 18 (8.4%)

2.6–3.0 kg 60 (28.0%)

>3.0 kg 132 (61.7%)

Table 2: Descriptive analysis of fetal weight with estimated fetal weight 

Variable Mean ± SD

(grams)

Min Max T test p-value

Estimated fetal 
weight

2995.11 ± 
383.42

 1535  4200 0.882 0.379

Actual birth 
weight

 3033.15 ± 
501.47

  
1500

 4900

The concordance coefficient, Kendall’s ICC2 coefficient value, was 
0.932, and the p-value was<0.001, meaning that there was excellent 
agreement between the estimated birth weight from USG and the 
directly measured birth weight at the time of the birth. The study by 
Rabia Razak et al13 found out that there is a positive correlation between 

variables and mean and standard deviation for the normally distributed 
numerical variables. Independent samples t-test, Pearson’s correlation 
coefficient and Intra-class correlation coefficient were used to assess the 
relationship and agreement between estimated and actual birth weights.

RESULTS
In this study, the number of women who had both ANC and delivery was 
214, and thus the final sample size was 214.

Most of the participants, 130 (60.75%), were in the age group 26-35 
years. There were 112(52.3%) primigravidae.  Amongst the multigravida 
females, 77(36%) were in 2nd gravida, 20(9.3%) were in 3rd gravida, 
4(1.9%) were 4th gravida and 1(0.5%) had gravida 9.

While considering the parity, most of them, 136(63.6%) were nulliparous, 
64 (29.9%) had a single previous child, 12(5.6%) had previously had 2 
children, and 2(1%) had already given birth to 3 children.

The estimated fetal weight by ultrasound in the <2.0 kg group was 3 
(1.4%), in the 2.0-2.5 kg group, there were 14 (6.5%), in the 2.6-3.0kg 
group, there were 81 cases (37.9%), and in the>3 kg group, there were 
116 (54.2%) cases.

There were 4 (1.9%) neonates with measured actual birth weight in < 2.0 
kg group, 18 (8.4 %) in 2-2.5 kg group, 60 (28%) in 2.6-3 kg group, and 
the majority 132(61.7 %) neonates with measured actual birth weight 
in>3kg group as shown below (Table 1).

There was no significant difference on the mean fetal weight obtained 
from USG and direct birth weight measurement with ( t value of 0.882 
and p-value of 0.379) using Independent samples t-test as shown below 
on (Table 2). 

This study shows a high degree of positive linear correlation between the 
USG estimated and actual birth weight measured fetuses with Pearson’s 
correlation coefficient (r of 0.907 and p-value of < 0.001) as shown in 
(Table 3). 

The agreement coefficient for two random observations obtained from 
ICC2 was 0.932, and the P-value < 0.001, suggesting excellent agreement 
between the estimated birth weight from USG and directly measured 
birth weight at the time of the birth.

DISCUSSION 

A total of 214 pregnant women under < 40 years were enrolled, 
with a maximum of 130 women in the age group 26-35 years, which 
corresponded to the mean maternal age of 30.77 in the study carried out 
by Chisolum Ogechukwu Okafor et al.8 

Pearson’s correlation r  with a value of .907 and p-value of <0.001 
was obtained, meaning that there is a high degree of positive linear 
correlation (association)between estimated and actual fetal weight. This 
result is highly significant statistically, as the p-value is less than 0.001. 
This is comparable to the study carried by El Helali A et al.11 Pearson’s 
correlation coefficient of 0.778 in the study carried out by Johannes 
Stubert et.al,12 also correlated well with actual birth weight, similar to our 
research.

The mean birth weight was 3033.15, which is comparable to values 
reported from Nepal and Bangladesh and lower than those reported from 
Lagos, Nigeria.8 This difference could be linked to the gestational age 
at scanning and the genetic and racial variations. We found the mean 
estimated fetal weight by ultrasonography (UEFW) was 2995.11 g with 
minimum and maximum UEFW being 1535 and 4200 g, respectively, 
which were higher than the values compared to the study carried by 
Rabia Razak et al,13 where the UEFW was 2227.77 g with minimum and 
maximum UEFW being 1465 and 3177.40 g, respectively. We had a mean 
measured actual birth weight (ABW) of 3033.15 g with a minimum and 
maximum ABW values of     1500 and 4900 g, respectively, which also 
showed higher values than in the study carried by Rabia Razak et al,13 
which showed that ABW of the patients was 2284 g with a minimum and 
maximum values of 1400 and 3400 g, respectively. 
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that AI based algorithms should be evaluated appropriately before 
introducing into the clinical practice.19

The limitations of this study were not including the average daily 
weight gain of the fetuses examined days prior to delivery, a limited 
sample size, and the exclusion of postdated pregnancy. Also, we did 
not include the variability in skin-to-uterus distance in our study, which 
had a direct correlation with sonographic accuracy.20

CONCLUSION
Ultrasonography is an essential tool for estimating fetal weight before 
delivery in term pregnancies, and it correlates well with the babies’ 
actual birth weight.
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