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ABSTRACT

The bregma is a bony landmark on the skull that develops during
embryology as the anterior fontanelle in afoetus or neonate. The bregma
is the point where the frontal bone and the two parietal bones meet, at
the intersection of the coronal and sagittal sutures. During infancy, the
bregma is membranous and is known as the anterior fontanelle. The
anterior fontanelle closes between four and 26 months after birth,
typically around 18 months. The bregma is a craniometric point used for
anthropological or radiological skull measurements. It's also a landmark
in stereotaxic work. The present study conducted to find out the
morphometric analysis of bregma. The present study conducted with 52
adult dry skull. We identified36 skulls as male and sides 16 skulls as
female. We have observed bregma of all the skulls carefully to find out
the sutura bones and taken measurement between bregma and lambda
and noted. The measurements were carried out by Vernier callipers scale.
The results were recorded, analyzed and expressed in MeantSD. We
measured the length between bregma and lambda, the mean
bregma-lambda length was found to be 114.06+10.62mm, in case of
males it was found 118.74+7.94mm and in case of females it was
109.1249.44mm. The range was found in total 101-128mm, in case of
males the range was 103-130mm and in case of female it was
100-121mm. In a single skull we found sutural bone at bregma. Bregma
is the spot where three cranial plates, the frontal bone and the two
parietal bones meet. Bregma is the intersection of the two sutures, the
coronal suture and the sagittal suture. The present study findings may be
helpful to pediatricians and neurologists.
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INTRODUCTION

MATERIALS AND METHODS

Fontanelles are a regular feature of infant
development in which two segments of bone remain
separated, leaving an area of fiborous membrane or a
soft spot that acts to accommodate growth of the
brain without compression by the skull. Of the six
fontanelles in the human skull, the anterior fontanelle,
located between the frontal and parietal bones, serves
as an important anatomical diagnostic tool in the
assessment of impairments of the skull and brain and
allows access to the brain and ventricles in the infant.
The anterior or frontal fontanelle is the diamond-
shaped soft membranous gap at the junction of the
coronal and sagittal sutures. It persists until
approximately 18-24 months after birth, after which it
is known as the bregma. The precise timing of the
anterior fontanelle closure is quite variable and the
research literature shows cases of closure from 6
months that may represent a normal variation in
healthy babies although early or late closure of a
fontanelle is associated with various pathologies. The
fontanelle normally measures between 0.6-3.6 cm. The
size of the anterior fontanelle tends to vary predictably
with age, peaking around 2 months. It is the largest of
the fontanelles and is the main sonographic window
for performing cranial ultrasound™?. Wormian bones
occur as small, accessory bones within the cranial
sutures and fontanelles. The skull itself is composed of
several flat bones that fuse together after birth. These
sites of fusion are the bony sutures in which wormians
most commonly occur. Historically, the term
“wormian” was coined by Thomas Bartholin in honor
of the Dutch anatomist Olaus Wormius. Etiologically,
they are believed to arise from abnormal ossification
centers within the cranium, which are thought to form
in addition to those that are normally present during
cranial development, giving rise to supernumerary
bones within the skull. Wormian bones can be
considered an abnormal anatomical variant, although
they occur more frequently in certain bone dysplasia
conditions including ontogenesis imperfect, rickets,
cleidocranial dysostosis and pycnodysostosis. Clinically,
some pathological and diagnostic value has been
attributed to wormian bones. One recent study
suggested that their presence within the paediatric
population could clarify the origins of unexplained
bone fractures, helping to distinguish between
conditions associated with warman bones such as
ontogenesis im perfect and other causes such as
physical abuse. Their presence could also help in
diagnosing more hidden disorders that would
otherwise go unnoticed®. The sent study was
conducted to find the sutural bone at bregma and
morphometric analysis of bregma.

The present study conducted with 52 adult dry skull,
from department of anatomy, forensic medicine and
DrVRKWomen’s Medical College Aziznagar Moinabad.
We identified36skulls as male and sides 16skulls as
female. We have observed bregma of all the skulls
carefully to find out the sutural bones and taken
measurement between bregma and lambda and noted.
The damaged skulls were excluded, the skulls which
were present with clear suture only selected for the
study. The measurements were carried out by Vernier
callipers scale. The results were recorded, analyzed
and expressed in MeanzSD.

RESULTS AND DISCUSSIONS

We measured the length between bregma and lambda,
the mean bregma-lambda length was found to be
114.06+£10.62 mm, in case of males it was found
118.74+x7.94mm and in case of females it was
109.1249.44mm. The range was found in total 101-
128mm, in case of males the range was 103-130mm
and in case of female it was 100-121mm. In a single
skull we found sutural bone at bregma (Fig. 1).

Fig. 1: Sutural Bone at Bregma

Anterior fontanelle is the largest, prominent and most
important fontanelle, which is used for clinical
evaluation. It is mainly characterized by its size and
shape variation and is possibly influenced by gender,
race and genetics. Understanding the variation of
anterior fontanelle is used for recognition of different
medical disorders and abnormal skeletal
morphogenesis'®. According to Duc G and Largo!”
study size and closure of the anterior fontanel from
birth to 24 months of age and their relationships to
growth parameters, bone age and gestational age are
reported in 111 term and 128 preterm infants. Great
variability of both fontanel size and age when fontanel
closed was observed. There were no significant
differences in size and age at closure of the anterior
fontanel between term and preterm infants or
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between the sexes. At ages beyond term, fontanel size
was negatively correlated with weight and length.,
however, only a few correlations reached statistical
significance. No significant relationships were noted
between anterior fontanel size and head
circumference or bone age. Age at closure of the
anterior fontanel was also not significantly related to
any of the growth parameters or bone age. The
traditional definition of wormian bones is small bones
that are often found within the sutures and fontanelles
of the skull. Some instances are often considered to be
a simple anatomical variant. Previous studies
concluded that around 8%-15% of the population has
at least one wormian bone. In patients with significant
pathologies, there are least ten wormian bones larger
than around 6 mmx4 mm arranged in a mosaic-type
pattern. The skull itself is composed of several flat
bones that fuse together after birth. These sites of
fusion are the bony sutures in which wormian bones
most commonly occur. Wormian bones are more
commonly seen in patients with several types of bone
dysplasia. In present study we found the length
between bregma and lambda, the mean bregma
-lambda length was found to be 114.06+10.62mm, in
case of males it was found 118.74+7.94mm and in case
of females it was 109.12+9.44mm. The range was
found in total 101-128mm, in case of males the range
was 103-130mm and in case of female it was
100-121mm. In a single skull we found sutural bone at
bregma. The study by Keen® with 50 skulls, they
reported Bregma-lambda length was 126.5 mm with a
range of 112-136 having standard deviation of 6.7mm.
B M Margretts® conducted study with 70 skulls found
the mean of 128.39 mm with a range of 114-144 mm
having standard deviation 6.76mm. The study of Hong
wei Song"™ with sample size 30 found mean to be
124.Amm having standard deviation of 9.8 mm.
Deshmukh™ study with 40 skulls, reported the
distance between begma and lambda was
125+7.96mm, with 108-135mm. In present study we
found in a skull sutural bone at bregma. Studies have
shown that the presence of sutural bones may be
associated with other cranial and central nervous
system abnormalities™**. There are no previous
studies about the presence of a sutural bone at the
bregma but there are some case reports™*®. The
presence of the sutural bone at the bregma may be
because of appearance of an abnormal ossification
centreinthe fibrous membrane at the anterior median
fontanelle of foetal life.

CONCLUSION
The bregma, also known as the anterior fontanelle in
newborns, is examined during a baby's check-up. A

soft, flat fontanelle that's >3.5cm across is normal. A
sunken fontanelle may indicate dehydration, while a
bulging or tense fontanelle may indicate raised intra
cranial pressure. The distance between the bregma
and the basion, or the midpoint of the foramen
magnum, is called cranial height. This measurement is
linked to general growth and can be used to assess the
health of a deceased person. Cleidocranial dysostosis,
in this birth defect, the anterior fontanelle doesn't
close to form the bregma. The knowledge of sutural
bones helpful for the surgeons to arrive at an early
diagnosis and timely management of disorders
associated with it. The knowledge of sutural bones in
the skull is also helpful to pediatricians and
radiologists.
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