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ABSTRACT
Aims: At birth, infants have membranous cavities called fontanelles because the angles of the skull bones have not yet formed. 
Its size is generally accepted as an indicator of cranial development and bone maturation. Head circumference measurement is 
an important marker for predicting brain development, especially in early childhood.
Methods: Patients followed up in the pediatric outpatient clinic of Kırşehir Training and Research Hospital between January 
2020 and January 2024 were retrospectively analyzed. Anterior fontanelle width and head circumference measurements of 
babies born on the day recorded in the system were recorded.
Results: A total of 340 (M/F:188/152) patients were included in the study. There was a positive correlation between fontanel 
width and head circumference at birth, at 1 month and at 2 months (p<0.05). There was no correlation between fontanel width 
and head circumference at 3, 4, 6, 9, 12 months (p>0.05). 
Conclusion: A significant relationship was found between anterior fontanelle width and head circumference in the first months 
of life. It is considered to be taken into consideration in the follow-up of healthy children. However, further studies are needed 
in this context and our study will contribute to future studies.
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INTRODUCTION

At birth, infants have membranous cavities called fontanelles 
because the angles of the skull bones have not yet formed. The 
largest and systematically palpated anterior fontanelle (ACF) 
is diamond-shaped.1 Its dimensions and closure are evaluated 
by physical examination.2 The mean anteroposterior diameter 
is 1.5-2.5 cm closure, which begins around the 3rd month 
after birth, is commonly regarded as a marker of cranial 
growth and ossification.1-3 An increase in anterior fontanelle 
size may reflect increased intracranial pressure, osteogenesis 
imperfecta, achondroplasia, hypothyroidism or other 
skeletal system anomalies, whereas a decrease may reflect 
craniosynosis, hyperthyroidism and microcephaly.3-4 Its 
width is evaluated by palpation under the scalp in the form 
of a rhombus on physical examination.   Head circumference 
measurement is an important marker in predicting brain 
development especially in early childhood.10-11 Abnormal 
values in head circumference (microcephaly, macrocephaly) 
may be an early harbinger of many diseases including 
developmental retardation and may also be familial. 
Heritability estimates for head circumference variation 
show that approximately half of normal head circumference 
variations are familial and are most likely genetically 
determined.12

In this study, our primary objective was to investigate the 
potential correlation between fontanelle size and head 
circumference in healthy infants.

METHODS

Our study was conducted by retrospectively examining 
the follow-ups of healthy infants admitted to the Pediatric 
Outpatient Clinic of Kırşehir Training and Research Hospital 
between January 2020 and January 2024 and recording anterior 
fontanelle and head circumference data. In your outpatient 
clinic, newborn babies are typically examined at birth and 
during the first week, followed by monthly check-ups for the 
first 6 months, then every 3 months until 18 months, and finally 
every 6 months until they reach 5 years of age. Infants who 
attended regular child health follow-up were included in the 
study. The study included infants with a gestational age between 
36 and 40 weeks, normal birth weight for gestational age (AGA), 
and no prenatal, natal, or postnatal medical issues. Infants 
outside this gestational age range, with small (SGA) or large 
(LGA) birth weight for gestational age, or with chronic diseases 
or congenital anomalies, were excluded from the study. The 
study gathered and documented data from 340 robust, full-term 
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newborns who satisfied the inclusion criteria for subsequent 
analysis. Head circumference data were used, which included 
longitudinal and transverse measurements of the anterior 
fontanelle and measured using a narrow, non-stretchable tape 
passing over the supraorbital processes on the child’s forehead 
and the occiput posteriorly. Anterior fontanelle patency was 
evaluated by physical examination and fontanelle dimensions 
were calculated by dividing the sum of anteroposterior and 
transverse dimensions by 2 using the method described by 
Popich and Smith.5

The study received ethical clearance from the Ahi Evran 
University Faculty of Medicine Ethics Committee (Date: 
20.02.2024, Decision No: 2024-05/33). The research adhered to 
the ethical guidelines outlined in the Declaration of Helsinki.

Statistical Analysis

The statistical analyses for the study were carried out utilizing 
the Statistical Package for Social Sciences version 25.0 software 
for Windows (IBM SPSS Statistics for Windows, Version 25.0, 
IBM Corp., Armonk, NY, USA). The normality assumption was 
assessed using both the Kolmogorov-Smirnov and Shapiro-Wilk 
tests. The descriptive statistics of the variables were presented 
as mean±standard deviation and median (min-max). Group 
comparisons were assessed using the Kruskal-Wallis test. For 
post hoc comparisons of groups with significant differences, 
the Mann-Whitney U test, which is the post hoc test for the 
Kruskal-Wallis test, was employed. The relationships between 
variables were examined using Spearman correlation analysis 
and ANOVA. A significance level of p<0.05 was considered 
statistically significant for all analyses.

RESULTS

In the study, a total of 340 patients were enrolled, with 55.3% 
(n=188) being boys and 44.7% (n=152) girls.

The fontanelle width was larger in boys than in girls, but there was 
no difference between the sexes in head circumference (Table 1). In 
the study conducted by the user, a positive correlation was observed 

Table 1. Distribution of cases according to fontanel and head 
circumference width

Average Standard deviation p

Fontanel width (cm) 155.9043 (Male) 22.14395 >0.05

148.5526 (Female) 24.76801

Head circumference 313.8989 (Male) 8.86593

312.0066 (Female) 7.92556

Table 2. Relationship between fontanel and head circumference of the 
cases according to months

Fontanel/head circumference ratio by months p

FC0/BC0 181.469 a .002

FC1/BC1 173.508 a .015

FC2/BC2 181.743 a .036

FC3/BC3 49.147 a .969

FC4/BC4 359.113 a .141

FC6/BC6 159.823 a .146

FC9/BC9 102.826 a .439

FC12/BC12 222.561 a .088

FC Total/BC total 17924.154 a .854
a: R Squared=.049 (Adjusted R Squared=.037), FP: Fontanel diameter, WC: Head circumference

between fontanelle width and head circumference at birth, at 1 
month, and at 2 months (p<0.02, p<0.15, p<0.36) (Table 2). In the 
study, there was no correlation found between fontanelle width and 
head circumference at 3, 4, 6, 9, and 12 months. (p>0.96, p>0.141, 
p>0.141, p>146, p>0.439, p>0.88) (Table 2). Additionally, in the 
user’s study, there was no correlation observed between fontanelle 
width and head circumference when all the evaluated months were 
combined and analyzed together. (p>0.85) (Table 2).

DISCUSSION 

Since an abnormal fontanelle in infants may indicate serious 
problems, evaluation of the fontanelle is part of the routine 
physical examination. 

There are various studies showing the anterior fontanel (ACF) 
dimensions in infants. Boran P. et al.11 used the Popich method to 
determine the size of the ACF in 321 healthy term infants from 
birth to 24 months and created percentage charts. In this study, 
they reported the mean fontanel closure time as 9.7±5.0 months. 

In a study conducted by Neyzi et al.12 in our country, the 
difference between the head circumferences of boys and girls 
was 0.4 cm at birth and 1.3 cm at 12 months and 24 months . 
In our study, although head circumference was larger in boys 
than in girls, no significant difference was found (Table 1).

It has been observed that there is a difference between 
anterior fontanel dimensions and races.13

When the time of fontanel closure was examined in studies, 
it was found that fontanelles were still open at the age of 2 
years.14-15 The common result of these studies was that 
fontanel dimensions increased between 0-2 months and 
reached the highest value in the 2nd month and then 
gradually decreased.18-19 In our research, fontanel dimensions 
were found to be larger in the first two months compared to 
the other months. In one study, the anterior fontanel width 
was found to be significantly larger in male newborns than in 
female newborns.24 In addition, fontanel width was found to 
be larger in boys than in girls. No other study has been found 
to investigate whether there is a relationship between head 
circumference and fontanel width. In our study, a significant 
relationship was identified between fontanelle width and head 
circumference during the first two months of life. However, 
no correlation was found in the other months of follow-up. 
When we analyzed whether there was a relationship between 
head circumference and fontanel width in all the months 
followed up, no significant result was found. In a recent study, 
birth weight and head circumference were found to be risk 
factors for anterior fontanelle width.25

Duc and Largo4 also found that the percentage of closed 
fontanelles was higher in boys than in girls, although not 
statistically significant. Similar findings regarding the higher 
percentage of closed fontanelles in boys compared to girls, 
without statistical significance, have been documented in 
other studies as well.1-4,10,13,22

About half of the normal variation in head size may have 
a familial component. Weaver and Christian did not 
find a significant maternal effect on the child’s head size. 
However, they observed that mothers of children diagnosed 
with microcephaly also had microcephaly, while fathers 
of children with macrocephaly also had macrocephaly.20 
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Maternal nutrition has been found to have an effect on head 
circumference.23

In patients with an abnormal fontanelle, ultrasonography 
(US), CT and magnetic resonance imaging (MR) can be 
used to evaluate ventricular dimensions and subarachnoid 
distance widths, and to exclude space-occupying lesions 
and many other pathologies. However, US is preferred in 
patients with an open fontanelle because of the disadvantages 
of CT including radiation exposure and MR including cost 
and sedation.3-6,16,17,21 Fontanelle abnormalities constitute 
a significant portion of patients referred to radiology for 
transfontanel US. It is important to know the normal 
distribution in order to detect abnormal fontanelle and to 
refer the patient for imaging to exclude pathologies that may 
cause this abnormality. In addition, head circumference 
follow-up is extremely important for the early diagnosis of 
future pathologies.

CONCLUSION

Regular follow-up of fontanelle opening and head 
circumference is extremely important in the follow-up of 
healthy children. There is no previous study investigating the 
relationship between fontanel width and head circumference. 
Our study is the first in this sense. In our research, a 
significant relationship was identified between fontanelle 
width and head circumference during the first two months 
of life. However, further studies are needed to reinforce this 
finding.
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