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Ultrasonographic Evaluation of Foetal Head
Circumference and its Correlation with
Gestational Age
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Abstract

Background: Accurate knowledge of the
Gestational Age (GA) is the key for the good
antenatal care and successful deliveries of babies.
Menstrual history can be unreliable or misleading
at many times. So, there is a need of a parameter
for supplementing the gestational age estimation
with minimal error.

Objective: To find out the role of sonographically
measured head circumference for determination of
gestational age in 2" and 3" trimester of
pregnancy.

Method: This cross sectional study was carried
out on 100 normal pregnant women with
apparently normal fetuses between 13 to 42 weeks
of gestation referred to the Department of
Radiology and Imaging, Bangabandhu Sheikh
Mujib Medical University and Dhaka Medical
College Hospital for ultrasonic evaluation of
pregnancy profile. Fetal head circumference was
measured sonographically and gestational age was
determined on the basis of BPD, FL and HC. The
parameters were corelated with gestationa age
determined on the basis of LMP. A p value of <0.05
was taken as level of significance.

Result: More than half of the study subjects were
in the age group of 21 — 25 years and mean age of
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the study subjects was 24.6+5.2 years in this study.
Maximum study subjects were housewife (65.0%)
followed by 19.0% student and 16.0% service
holder. A positive correlation was found between
the head circumference and gestational age
(r=0.991, p <0.001) which is more significant than
BPD (r=0.986, p <0.001) and FL (r = 0.989, p<
0.001).

Conclusion: Foetal head circumference can be an
additional parameter for estimation of the
gestational age as it almost corresponds with the
gestational age in second and third trimesters.

Keywords: Ultrasonography, foetal head
circumference, gestational age.

Introduction

A healthy new born is the goal of every expectant
mother and her obstetrician. Gestational age,
synonymous with menstrual age, is defined in
weeks beginning from the first day of the last
menstrual period (LMP) prior to conception.
Accurate prediction of the gestational age (GA) is
very important in the management of obstetric
patients for planning a timely and uneventful
outcome.

Clinical dating of a pregnancy is usually based on
the patient’s recollection of the first day of her last
menstrual period and on physical examination of
uterine size. Unfortunately, both these methods
are subject to imprecision, leading to inaccuracies
in gestational age assignment. Dating by last
menstrual period may be inaccurate because of
variability in length of menstrual cycle, faulty
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memory, recent exposure to oral contraceptives,
or bleeding during early pregnancy. Determining
the gestational age from the palpated dimension
of the uterus may be affected by uterine fibroids,
multiple pregnancy, and maternal body habitus.

As the clinical estimation of gestational age to
assess fetal growth is not reliable, prenatal
ultrasonography provides an opportunity to more
accurately assess fetal growth. Ultrasound
biometry of the fetus is now the gold standard for
assessing the fetal growth!. Since its introduction
in the late 1950’s ultrasonography has become a
very useful diagnostic tool in obstetrics.
Ultrasound scan currently considered to be a safe
non-invasive, accurate and cost-effective
investigation in the fetus.2? It has progressively
become an indispensable obstetric tool and plays
an important role in care of every pregnant
woman. Unlike x-rays, ionizing radiation is not
present and embryo toxic effects with such
irradiation should not be relevant.*

Biparietal diameter (BPD), head circumference
(HC), abdominal circumference (AC) and femur
length (FL) are considered reliable predictors in
the estimation of fetal age in patients whose fundal
height on abdominal examination does not
corresponding to the last menstrual period
(LMP).5:6 The purpose of this study was to
determine the GA using sonographic
measurement of the fetal head circumference (HC)
and to correlate fetal head circumference with
gestation age by using real time ultrasonogram
in Bangladeshi population.

Methods:

This cross sectional study was carried out on 100
normal pregnant women with apparently normal
fetuses between 13 to 42 weeks of gestation
referred to the Department of Radiology and
Imaging, Bangabandhu Sheikh Mujib Medical
University and Dhaka Medical College Hospital
for ultrasonic evaluation of pregnancy profile.
Pregnant woman with known diabetes,
hypertension, multiple pregnancy, oligo or
polyhydramnions, intrauterine growth
retardation, unreliable LMP were excluded from
this study. Only single tone fetus with complete
visualization of fetal head circumference were
included. At first all subjects were evaluatied by
detailed history and clinical examination with
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special emphasis on obstetrics. Feta head
circumference was measured sonographically and
gestational age was determined on the basis of
BPD, FL and HC. The parameters were corelated
with gestationa age determined on the basis of
LMP. Measure of dispersion and the test of
significance (Pearson’s correlation co-efficient test)
were performed to detect statistical significance
of the study. P value of <0.05 was taken as level of
significance.

Results:

Table-I
Age distribution of the subjects (n=100)

Agein  Frequency Percentage Mean+SE
years (n) (%)

18-20 12 12

21-25 54 54 24.6+5.2
26-30 19 19

31-35 15 15

More than half of the study subjects were in the
age group of 21 — 25 years and mean age of the
study subjects was 24.6+5.2 years.

Table-II
Occupation distribution of subjects (n=100)
Occupation Number of Percentage
subjects %
House wife 65 65.0
Student 19 19.0
Service Holder 16 16.0

Maximum study subjects were housewife (65.0%)
followed by 19.0% student and 16.0% service
holder.

Table-II1
Relationship of foetal HC, BPD and FL with
gestational age (n=100)

Pearson’s P

correlation value
coefficient (r)

Foetal head circumference (HC) 0.991 <0.001
Foetal biparietal diameter (BPD) 0.986 <0.001
Foetal femoral length (FL) 0.989 <0.001
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A strong positive correlation was found between
foetal head circumference and gestational age.
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Figure 1: Relationship of mean foetal head
circumference with gestational age
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Figure 2: Relationship of mean foetal biparietal
diameter with gestational age
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Figure 3: Relationship of mean foetal femoral
length with gestational age
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Discussion:

It is important to determine the gestational age
and the expected date of delivery in a more
accurate manner which would eventually
determine the management, with regards to mode
of delivery either in the form of planned induction
of labour or for caesarean section.

In a study, Hadlock et al.” revealed head
circumference as a useful parameter in predicting
menstrual age estimating fetal weight and
detecting intrauterine growth retardation. In
another study, Hadlock et al.8 defined the
boundaries of the cephalic index at which the head
circumference is consistently more accurate than
the BPD in establishing gestational age.

More than half of the study subjects were in the
age group of 21 — 25 years and mean age of the
study subjects was 24.65.2 years in this study.
Maximum study subjects were housewife (65.0%)
followed by 19.0% student and 16.0% service
holder.

In this study positive correlation was found
between the head circumference and gestational
age (r=0.991, p <0.001) which is more significant
than BPD (r=0.986, p <0.001) and FL (r = 0.989,
p<0.001).

In a study, Doubilet and Greens? estimated
gestational age based on biparietal diameter alone
was compared with three approaches to age
prediction that consider head shape: area-
corrected biparietal diameter, circumference-
corrected biparietal diameter, and head
circumference. They concluded that head shape
was more precise than biparietal diameter alone.
Law and Merare!® concluded that the head
circumference is a more accurate index of the age
of the fetus and its growth potential. Head
Circumference may have an advantage over BPD
in situations where head shape is significantly
altered.!!

In second trimester corrected biparietal diameter
and head circumference more accurate predictors
of gestational age than were biparietal diameter
femoral lengths and abdominal circumference. In
3rd trimester, the corrected biparietal diameter
head circumference and femoral length were best
predictors, significantly better than biparital
diameter and abdominal circumference.!2
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Chervenak et al.l? revealed that head
circumference was the best predictor of gestational
age than BPD, abdominal circumference and
femur length.

Conclusion:

Foetal head circumference is well related to
gestational age. If head circumference is measured
accurately with high resolution ultrasound
scanner it can be used reliably as an additional
parameter at 2°¢ and 3'4 trimester of pregnancy
in conjuction with other established parameters
or when other method fails to contribute to assess
the gestational age.
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