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ABSTRACT
Objectives: We consider the difference between estimated fetal weight and birth weight through the
measurement according to the seniority of the residents in obstetrics and gynecology. In this study, we aimed
to determine the fallibility of the residents according to their seniority years. 
Methods: This research was planned as a prospective and approved by the Ethics Committee Ultrasonographic
measurements were performed with ultrasound device and the estimated fetal weight was calculated with
Hadlock 4 (BPD, HC, AC, FL) formula. Measurements were performed by the residents in the first, second,
third and fourth year of training and repeated by the same specialist for each patient. Only those who gave
birth within 48 hours of the ultrasonographic measurements were included in the study. 
Results: A total of 392 pregnant women were included in the study. Ninety-eight pregnant women were
examined by 1st year resident, 100 pregnant by 2nd year resident, 93 pregnant by 3rd year resident and 101
pregnant by 4th resident. Largest difference between the estimated fetal weight and birth weight was performed
by the fourth year resident with 125.06 ± 247.40 grams. 
Conclusions: The estimated fetal weight by ultrasonography has an important place in obstetric practice and
it may vary according to the years of seniority of the resident. For this reason, ultrasonography should be used
effectively and accurately during the training of the residents in the centers of education in obstetrics and
gynecology and it is essential that the residents learn the ultrasound examination properly and completely.
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For over 40 years, evaluation of the fetus and fetal
weight estimation by ultrasonography has become

routine in the obstetric practice [1, 2]. Fetal growth is
monitored by measurement of biometrical parameters
such as biparietal diameter (BPD), femur length (FL),
head circumference (HC) and abdomen (AC) circum-
ference [3]. Several methods are used to calculate the
estimated fetal weight(EFW) and some or all of the

parameters such as BPD, FL, HC, AC are included in
the EFW calculation [2, 4, 5]. By ultrasonographic
fetal evaluation macrosomia, intrauterine growth re-
tardation, amniotic fluid anomalies and fetal malfor-
mations can be determined. Average birth weight is an
important parameter that may cause neonatal morbid-
ity and mortality. According to fetal weight estimates,
follow-up or birth decision can be given for the fetus
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[6, 7]. In addition, the fetal weight estimation is help-
ful for the clinician in difficult cases such as macro-
somic infants and determination of the route of
delivery in terms of cephalopelvic disproportion [8].
Making the ultrasound measurements in the wrong
plane or section, maternal obesity and amount of am-
niotic fluid affect the estimated fetal weight calcula-
tion [2, 5]. 
      Fetal weight estimation, which is commonly used
in obstetric practice, requires an effective ultrasonog-
raphy. Therefore, effective and correct use of ultra-
sonography during residency training is gaining
importance. 
      Although there are studies in the literature com-
paring the estimated fetal weight with the birth weight,
there is no study comparing the differences in meas-
urement according to the seniority of the residents in
obstetrics and gynecology [2, 4, 9]. 
      In this study, considering the difference between
estimated fetal weight and birth weight, we aimed to
determine the fallibility of the residents according to
their seniority years. 

METHODS

      This research was planned as a prospective and
approved by the Ethics Committee of Bursa Yüksek
İhtisas Training and Research Hospital (Acceptance
no: 2011-KAEK-25 2018/09-26). Study included
women who gave birth in Bursa Yüksek İhtisas
Training and Research Hospital, Obstetrics and
Gynecology Clinic between 15.09.2018-15.11.2018.
All participants were informed and their consent was
obtained. Multifetal gestations and pregnancies with
fetal anomaly, systemic diseases, preeclampsia or
gestational diabetes were excluded in the study.
Ultrasonographic measurements were performed with

GE Voluson Pro 730 (USA) brand ultrasound device
and the estimated fetal weight was calculated with
Hadlock 4 [Log10 BW= 1,326–0,00326 (AC) (FL) +
0,0107 (HC) + 0,438 (AC) + 0,158 (FL)] formula.
Measurements were performed by the residents in the
first, second, third and fourth year of training and
repeated by the same specialist for each patient. Only
those who gave birth within 48 hours of the
ultrasonographic measurements were included in the
study. Measurements of birth weights of newborns
were performed within the first hour after delivery.
Maternal age, gravida, parity and body mass index
(BMI) were determined. 
      BPD measurement was performed in the midline
of the falx cerebri, in which the thalamic nuclei were
observed symmetrically on both sides of the falx, from
the outer edge of the anterior parietal bone to the inner
edge of the posterior parietal bone. In the same plan,
HC measurement was performed simultaneously. AC
measurement was performed in the transverse plane
where vertebras, portal vein and stomach were seen,
including echoes of the skin from the outer edges of
the section. FL measurement was performed after the
femoral diaphysis was clearly visualized and the distal
epiphysis and femoral head were not included in the
measurement. 

Statistical Analysis 
      Statistical analysis of the data was done by SPSS
software version 19.0 (Statistical Program for Social
Sciences, Chicago, IL, USA). Mean +/- standard
deviation values were used in descriptive statistics of
the data. Distribution of the variables was checked by
Kolmogorov-Smirnov test. In the comparison of the
groups, Student normals t test was used when the data
shows normal distribution, whereas Mann Whitneyy
U test was used when the data were not normally
distributed. p < 0.05 was statistically significant. 
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RESULTS

      A total of 392 pregnant women were included in
the study. Ninety-eight pregnant women were
examined by 1st year resident, 100 pregnant by 2nd year
resident, 93 pregnant by 3rd year resident and 101
pregnant by 4th year resident. Demographic data of
patients are given in Table 1. Mean age of the patients
was 26.98 ± 5.86. Estimated weights of the fetuses and
birth weights and the difference between these two
values are shown in Table 2. Mean difference between
estimated fetal weight and birth weight was calculated

as 64 ± 215.99 grams. Table 3 shows the measurement
differences of the residents according to their seniority.
Largest difference between the estimated fetal weight
and birth weight was performed by the fourth year
resident with 125.06 ± 247.40 grams. When the
measurements were compared, we determined that the
difference between the values of the 2nd year resident
and the fourth year resident (p = 0.007) and the
difference between the values of the 3rd year and the
fourth year resident (p = 0.006) were statistically
significant (see Table 4).  

DISCUSSION

      Estimated fetal weight is determined automatically
by ultrasound device after the measurement of BPD,
HC, AC and FL parameters based on various formulas
[3]. There may be a difference between the estimated
fetal weight and actual birth weight. This may be due
to fetal and maternal reasons, and may differ according

to the clinician who applied ultrasonography [1, 2, 9,
10]. In our study, we determined the actual birth
weights of newborns and the estimated fetal weight
measured by ultrasonography by residents in obstetrics
and gynecology,  and compared the differences
between them according to the seniority of the
residents. 
      In a study by Özçam et al. [2], it was evaluated the



Eur Res J 2020;6(4):319-325 Error level of ultrasonographic fetal weight estimation

322 The European Research Journal   Volume 6   Issue 4   July 2020

"
"

!

!

!"#$*&R(&S%+."-06%5&%4&J*0,/3&2044*-*51*6&#*3J**5&,-%9.6&

<*50%-&,-%9.6&#@&@*"-6& 8*"5;&
<3"52"-3&
2*=0"30%5&

!&="$9*& MNO&1%5402*51*&053*-="$&4%-&
"=*-",*&

P%J*-&$0+03& Q..*-&$0+03&

%0:!F43?!?4/154B0!!!$B5!F43?!?4/154B0! &-)%%!+!"-)$"! -)&#! E"-)-,! %"-)"-!

! ! !!"0:!F43?!?4/154B0! &"),&!+!"-),#! -)'#! E$,)#%! %"&)'$!

! ! !!'0:!F43?!?4/154B0! E',),%!+!"-)%(! -)(*! E%$,),-! "$)$*!

$B5!F43?!?4/154B0!!%0:!F43?!?4/154B0! E&-)%%!+!"-)$"! -)&#! E%"-)"-! "-)-,!

! ! !!"0:!F43?!?4/154B0! E")("!+!"-)('! %)-! E,,)("! *')#-!

! ! !!'0:!F43?!?4/154B0! #,)*$!+!"-)-%! -)--,I! E%,,)'%! E%*)$'!

"0:!F43?!?4/154B0!!!%0:!F43?!?4/154B0! E&"),&!+!"-),#! -)'#! E%"&)'$! $,)#%!

! ! !!$B5!F43?!?4/154B0! E")("!+!"-)('! %)-! E*')#-! ,,)((!

! ! !!'0:!F43?!?4/154B0! E%-%)'(!+!"-)&,! -)--(I! E%*$)&'! E$-)"#!

'0:!F43?!?4/154B0!!!%0:!F43?!?4/154B0! ',),%!+!"-)%(! -)(*,! E"$)$*! %$,),-!

! ! !!$B5!F43?!?4/154B0! #,)*$!+!"-)-%! -)--,I! %*)$'! %,,)'%!

! ! !!"0:!F43?!?4/154B0! %-%)'(!+!"-)&,! -)--(I! $-)"#! %*$)&'!

I!!J!-)-&!
!

"
"

!

!

!"#$*&N(&C-*20130%56&%4&"$$&-*602*536&"11%-205,&3%&D8E&%4&."30*53&

& 5& 8*"5&;&<3"52"-3&
2*=0"30%5&

MNO&1%5402*51*&053*-="$&4%-&
"=*-",*&

8050+9+& 8":0+9+&

P%J*-&P0+03& Q..*-&P0+03&
KH?237! (-! "")-*!+!$$&)-*! E$&)-(! #%)$$! E'&-! &$&!
LM4?8419:0! %,(! ,%)$-!+!$$*)%,! ",)$&! %-&)%'! E(&-! (,-!
LD4/4!! %&(! (*)-'!+!%#,)#%! "(),'! ##)"'! E#--! *"(!
GHN732!! "#$! (')%%!+!$%&)##! '$)((! *&)&(! E#--! *"(!
!

effect of parity, maternal body mass index, weight gain
during pregnancy, stage of delivery and amniotic fluid
content on estimated fetal weight by ultrasonography.
In this retrospective study of 100 pregnant women, it
was determined that the parameters such as gender of
the fetus, maternal parity, stage of delivery,
preconceptional BMI, weight gain during pregnancy
were not statistically significant in estimated fetal
weight (p < 0.05). In addition, it was found that
ultrasonographic estimation of fetal weight was

closely correlated with actual birth weight in pregnant
women with oligohydramnios and / or perfused
amniotic membranes [2]. In our study, we found that
the difference between ultrasonographic fetal weight
estimation and actual birth weight decreased with the
increase of seniority years of the residents. As an
exception, as a result of the measurements made by
the 4th year resident, we found that the estimated fetal
weight increased and the difference between
ultrasonographic measurements and the actual birth
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weight was enlarged. When the measurement were
compared, we determined that the difference between
the values of the 2nd year resident and the fourth year
resident (p = 0.007) and the difference between the
values of the 3rd year and the fourth year resident (p =
0.006) were statistically significant. 
      In our study, we used Hadlock 4 formula in fetal
weight estimation. In the literature, there are studies
about how accurate the various formulas predict the
fetal birth weight. In a study by Blue et al. [9], they
compared the Hadlock method with the racial / ethnic
standard method of the Unice Kennedy Shriver
National Institute of Child Health and Human
Development. In the study, 1,514 pregnant women
were evaluated and the Hadlock method was found to
be superior to the racial/ethnic standart method of
Unice Kennedy Shriver's National Health and Human
Development method [9]. In a study conducted by
Energin [5], 2-dimensional and 3D ultrasound
measurements, and the accuracy of the estimated fetal
weight (EFW) formulas used in these measurements
were evaluated. In this study, 165 pregnant women
were evaluated using the Hadlock I (BPD, AC, FL),
Hadlock II (BPD, HC, AC, FL), Shepard (BPD, AC)
formulas to determine EFW in 2-dimensional (2D)
ultrasonography. In 3D ultrasonography, Lee I (TVol),
Lee II (TVol, AC) and Lee III (TVol, AC, BPD)
formulas were used for EFW measurements. No
significant difference was found between the
measurements performed with Lee I, Hadlock II,
Hadlock I and newborn birth weights. They found a
statistically significant difference between newborn

birth weights and measurements performed with Lee
II, Lee III and Shephard formulas. As a result of the
study, it was clinically possible to use 3D
ultrasonography in the calculation of EFW [10]. 
      In another study by Blue et al. [9], Hadlock
formula was compared with new methods in the
estimation of fetal weight. In this study, Intergrowth-
21st (INTG) and Salomon technique were compared
with the Hadlock formula, and they found that the
Hadlock formula was more successful in the
determination of small for gestational age (SGA)
fetuses. 
      In a different study, Pretscher et al. [1], evaluated
the success of sonographic measurements in
predicting poor outcomes of pregnancy. However, the
results of the study showed that such a prediction is
not possible with ultrasonographic measurements [1].
In our study, we calculated the estimated fetal weight
using the Hadlock formula and BPD, HC, AC, FL
parameters. We found the mean difference between the
estimated fetal weight and the actual newborn birth
weight as 64 ± 215.99 grams. 
      In a study of 165 pregnant women, Energin [5]
evaluated the factors affecting the estimated fetal
weight measured by ultrasonography. Results of the
study showed that gravida, parity, sex of the fetus,
presence of meconium in amniotic fluid and fetal
presentation did not have any effect on fetal weight.
In addition, the study also reported that maternal
obesity had no effect on fetal weight [5]. In contrast,
another study by Özen et al. [6] found that maternal
obesity had a negative effect on fetal weight
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estimation. In our study, we found that the margin of
error in obese patients was higher than patients with
normal weight. The comparison of the groups
according to the difference between the estimated fetal
weight was not statistically significant. 
      In our study, we evaluated the difference between
the estimated fetal weight and the actual newborn birth
weight according to the seniority of the residents in
obstetrics and gynecology. A similar study was not
found in the literature. We found that the difference
between ultrasonographic fetal weight estimation and
actual birth weight decreased with the increase of
seniority years of the residents. As an exception, as a
result of the measurements made by the 4th year
resident, we found that the estimated fetal weight
increased and the difference between ultrasonographic
measurements and the actual birth weight was
enlarged. Possible reason for that, is the decrease in
the error margin of the measurements with the increase
of the experience of the residents. Increase in the error
of the 4th year resident may be related to the fact that
the residents in their last year oftenly providing the
coordination and organization, and the patient's first
examination including ultrasound measurements is
made by the residents in 1st or 2nd year. 
      In our study, it was also shown that with the
increase in BMI in patients, estimated fetal weight
averages increased and high BMI had a negative effect
on EFW. Fact that the data were not found statistically
significant in this study may be due to the low number
of cases (see Tables 5 and 6). 

CONCLUSION

      In conclusion, the estimated fetal weight by 2D or
3D ultrasonography has an important place in obstetric
practice and it may vary according to the years of
seniority of the rezidents. For this reason,
ultrasonography should be used effectively and
accurately during the training of the residents in the
centers of education in obstetrics and gynecology and
it is essential that the residents learn the ultrasound
examination properly and completely. 
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