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Abstract

Background: Determining the exact gestational age can prevent many complications and unpleasant consequences of pregnancy
such as fetal growth retardation, premature birth and prenatal mortality.
Objectives: This study aimed to measure fetal anterior-posterior thigh diameter, as a new method for determining gestational age,
and to compare it with routine ultrasound parameters (biparietal diameter, femur length).
Methods: In this study, 105 pregnant women with gestational age 18 - 28 weeks who presented to Kermanshah Imam Reza Hospital
were recruited. Gestational age was determined based on last menstrual period (LMP). Then, ultrasound was performed to measure
gestational age with anterior-posterior thigh diameter and other routine parameters (biparietal diameter, femur length). Finally,
the results were evaluated with KS and Spearman’s correlation coefficient in SPSS version 22. Significance level was set as 0.05.
Results: A significant correlation existed between estimation of gestational age based on ultrasound parameters and LMP, and be-
tween anterior-posterior thigh diameter and routine ultrasound parameters (P < 0.05). Hence, anterior-posterior thigh diameter
is as good as biparietal diameter and femur length for estimation of gestational age.
Conclusions: According to the results, using anterior-posterior thigh diameter can be a reliable method in estimation of gestational
age in the second trimester in addition to routine parameters.
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1. Background

Ultrasound is currently used to determine gestational
age by measuring different values such as gestational sac
diameter, fetal crown-rump length (CRL), fetal biparietal
diameter (BPD), femoral length (FL), abdominal circum-
ference (AC), length of other fetal long bones such as the
arm, fetal transverse cerebellar diameter (TCD) and fetal
foot length (1-3). The exact estimation of gestational age de-
pends on the correct measurement of the above diameters
(2, 3). Also, variations in fetal measurement results by dif-
ferent individuals will increase with gestational age, and
earlier measurements determine gestational age more ac-
curately (2, 3). Many studies have been conducted in this
field in different countries, and various measurements and
tables have been developed to determine fetal age based on
measuring different diameters (4, 5). Textbooks emphasize
that fetal growth is influenced by genetic factors, which in
turn are affected by ethnic and geographic differences, and
this is more significant in the third trimester (3, 6).

It is noteworthy that the mean gestational sac diame-

ter and CRL are used to determine gestational age in the
first trimester measuring, and parameters such as BPD, FL,
AC, TCD, and head circumference (HC) can be used in the
second and third trimesters. The measurement of these pa-
rameters, however, has some features and drawbacks (7).
In the third trimester, the accuracy of determining gesta-
tional age with BPD and FL is reduced and the specific fe-
tal conditions, such as improper positions or some fetal
anomalies make it difficult to determine gestational age
using the above diameters (8).

2. Objectives

Since no study in Iran and only one study in the world
(9) has investigated the gestational age determination
through measurement of anterior-posterior thigh diam-
eters (APTD), this study aimed to determine gestational
age by measuring APTD and investigate the relationship
between this parameter and other routine ultrasound pa-
rameters in determining gestational age.
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3. Methods

In this cross-sectional correlation analysis, 105 preg-
nant mothers with a gestational age of 18 to 28 weeks pre-
senting to Imam Reza Hospital in Kermanshah, Iran for
performing an ultrasound were selected through conve-
nience sampling if they were willing to participate in the
study. The inclusion criteria were having regular men-
strual cycles and knowing the exact date of the first day
of the last menstrual period (LMP); not having diabetes,
hypertension, or a history of medication use; singleton
pregnancy, no fetal anomaly, and no history of intrauterine
growth retardation. Gestational age was determined us-
ing the first day of the last menstrual period by the project
assistant. The project executor who was blinded to sub-
jects’ LMP determined gestational age by measuring APTD
at the widest part of the thigh from anterior to posterior
skin along with routine ultrasound parameters (BPD and
FL) using a Siemens G40 ultrasound device and Canucks
5 - 5.3 MHz probe. In estimating gestational age based on
APTD, each millimeter of APTD size was considered as one
week of gestation (Figure 1). Collected data were analyzed
using SPSS-22 software. The KS test was used to determine
the normality of measurements. Spearman correlation co-
efficient was then used for correlation analysis based on KS
test. The significance level of the tests was considered 0.05.

4. Results

A total of 105 pregnant women aged 15 - 43 years (26.59
± 6.93) with a gestational age of 18 - 28 weeks (22.46± 3.19)
participated in this study (Table 1).

Table 1. Descriptive Characteristics of Pregnant Women’s Gestational Age Based on
Routine Ultrasound Parameters

Variable Size, millimeters Mean ± SD

BPD 40 - 71 52.92 ± 9.48

FL 27 - 55 39.8 ± 2.67

APTD 18 - 28 22.3 ± 28.1

Abbreviations: APTD, anterior-posterior thigh diameters; BPD, fetal biparietal
diameter; FL, femoral length.

The findings of this study and Spearman’s test showed
a significant direct relationship between gestational age
estimation based on routine ultrasound parameters (BPD,
FL, APTD) and LMP (P < 0.05) (Table 2). Also, Spearman’s
correlation coefficient showed a significant direct relation-
ship between gestational age determination by measuring
APTD and gestational age estimation by BPD and FL (P <
0.05) (Table 3 and Figure 2). Hence, based on the findings
of this study, in addition to BPD and FL, APTD can be used
for determining gestational age in the second trimester.

Table 2. Correlation Coefficient and Determination of the Relationship Between
Gestational Age Estimation Based on Routine Ultrasound Parameters and LMP

Gestational Age Parameter LMP

Correlation Coefficient P Value

BPD 0.991 < 0.001

FL 0.991 < 0.001

APTD 0.992 < 0.001

Abbreviations: APTD, anterior-posterior thigh diameters; BPD, fetal biparietal
diameter; FL, femoral length; LMP, last menstrual period.

Table 3 . Correlation Coefficient and Determination of the Relationship Between
Gestational Age Estimation Based on BPD and FL Routine Ultrasound Parameters and
APTD

Variables APTD

Correlation Coefficient P Value

BPD 0.998 < 0.001

FL 0.997 < 0.001

Abbreviations: APTD, anterior-posterior thigh diameters; BPD, fetal biparietal
diameter; FL, femoral length.

5. Discussion

The present study investigated compliance of APTD
with routine parameters of BPD and FL in estimating gesta-
tional age in 105 pregnant women aged 15 - 43 years (26.59
±6.93) with a gestational age of 18 - 28 weeks (22.46± 3.19).
Our results showed that determining gestational age by
routine ultrasound parameters (BPD, FL) and APTD has a
significant direct relationship with LMP. Also, gestational
age estimation by APTD measurement had a significant
direct relationship with gestational age estimation by FL
measurement.

Selecting the appropriate ultrasound parameter is nec-
essary for accurate estimation of gestational age for pre-
natal care. Ultrasound, on the other hand, runs the risk
of observer error, so embryonic indices, different measure-
ment methods, and local problems may reduce the accu-
racy of gestational age estimation (10-12). This, as a result,
has encouraged researchers to assess current ultrasound
parameters and offer new parameters (13). New and reli-
able methods for fetal biometry can be very useful in re-
ducing overall fetal biometry errors and increasing reli-
ability of determining gestational age (14). Selecting the
most accurate biometric parameter depends on the time
and purpose of measurement. For instance, BPD has the
highest correlation with gestational age among other rou-
tine ultrasound parameters in the second trimester. Also,
FL is the best parameter in the evaluation of skeletal/joint
dysplasia (15). A study determining the gestational age of
pregnant women in the second and third trimesters using
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Figure 1. APTD measurement
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Figure 2. Distribution of gestational age by measuring APTD and estimating gestational age by A, FL; B, BPD

routine ultrasound parameters of BPD and FL and physi-
cal examination of fundal height (FH), found that the es-
timated gestational age using the routine ultrasound pa-
rameters was more accurate and faster than physical ex-
amination (16). The results of a review of past studies un-
til 2013 showed that the estimation of gestational age in
the second or third trimester using ultrasound should use
a combination of parameters (BPD, HC, AC, and FL) rather
than a single parameter (17).

In line with this study, Farshchian et al. examined 160

pregnant women with a gestational age of 15 - 40 weeks,
and found that FL and BPD parameters had the highest
correlation coefficient (0.976, 0.857, respectively) with LMP
in gestational age estimation (18). Also, another study by
Farshchian et al. reported the correlation coefficient of FL
with LMP in determining gestational age as 0.973 and cor-
relation coefficient of BPD with LMP in determining gesta-
tional age as 0.976 (19). This was in line with the results of
studies by Saheb Ghalam et al. (8).

APTD was examined only once in 2006 by Al-Kubaisi In
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line with the present study, they found that APTD measure-
ment is a reliable method for assessing fetal age in normal
pregnancy and may be useful when other parameters are
unable to predict gestational age (20). Ultrasound in the
first trimester has a high accuracy of about 3 - 5 days. How-
ever, it is not possible to examine fetal dimensions at this
period (21). Therefore, gestational age estimation is usually
done in the second and third trimesters. However, gesta-
tional age estimation in the second and third trimesters is
less accurate (22). In gestational age estimation based on
APTD, each millimeter is considered one gestational week.
APTD cannot be used after gestational age of 28 weeks be-
cause of an estimation error due to high fetal growth. APTD
may also be used as an indicator of fetal biometric disor-
ders like IUGR, and to empower physicians to better man-
age pregnancy. The significant correlation between APTD
and LMP indicates that APTD is a reliable method, espe-
cially in cases where other fetal parameters cannot accu-
rately predict gestational age.

Finally, it can be concluded that APTD has a significant
direct relationship with other routine parameters such as
BPD and FL in estimating gestational age in normal preg-
nancies. Therefore, using APTD along with other routine
ultrasound parameters can be a reliable method.

One of the limitations of gestational age determina-
tion with APTD measurement is that it is less accurate in
the third trimester of pregnancy due to increased fetal size
and position of fetal lower limbs (which are bent) as well as
a decrease in amniotic fluid volume, which is why current
studies are performed in the second trimester.

5.1. Conclusions

According to the results of this study, APTD appears to
have a significant direct relationship with other routine
parameters such as BPD and FL in estimating gestational
age in normal pregnancies. Therefore, APTD is reliable and
can be used along with other routine ultrasound parame-
ters.

5.2. Recommendations

Colleagues are recommended to conduct a similar
study with a larger sample size.
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