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ABSTRACT
AIm: The premature closure of the metopic suture results in metopic synostosis, also known as trigonocephaly. However, there is a
group of children who have only a frontal metopic ridge, obvious with inspection and fingertip palpation, without the clinical features
of trigonocephaly. This study aims to report a group of children with metopic ridge with a special emphasis on the definition and
the diagnostic features.
MaterIal and Methods: Thirty-eight children with a diagnosis of metopic ridge were followed up with clinical examinations and
photographs in the pediatric neurosurgery outpatient clinic between January 2010 and November 2015.
Results: Children were between 3 and 30 (mean=14) months of age at diagnosis. Twenty-five (65.8%) of the children were boys
and 13 (34.2%) were girls. A midline metopic ridge without fronto-orbital trigonocephalic deformity was the only diagnostic criterion.
The parents’ concern about the metopic deformity at initial diagnosis was a common feature in every case. Seven (18.4%) of the
children had a sibling with either metopic ridge (n=4) or trigonocephaly (n=3). None of the children had worsened or had received
surgery in the follow-up period.
ConclusIon: The metopic ridge is a pathology of the metopic suture and is a concern for parents in the context of craniosynostosis.
Radiological investigation and craniosynostosis surgery are unnecessary in children with a metopic ridge.This clinical entity may be
considered the mildest form of metopic synostosis.
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INTRODUCTION

T

he metopic suture is the first cranial suture to close,
and this can occur as early as three months (10,15-17).
Metopic synostosis, also known as trigonocephaly, is
a form of craniosynostosis caused by premature fusion of
the metopic suture (1-3,6,7,10-12,15). It is characterized by
narrow forehead, hypotelorism, epicanthal folds, biparietal
widening, metopic ridge, raised brows and lateral orbital
hypoplasia (3). Trigonocephaly can be mild, moderate and
severe (1,3,6,12,13,15).
In clinical practice, besides trigonocephaly, there is a group
of children with only a metopic ridge in the frontal midline,
starting from the nasofrontal suture and extending toward
the anterior fontanel, which is obvious on inspection and with
fingertip palpation. Children with a metopic ridge have no

characteristic features of either mild or severe trigonocephaly.
Children with clinical features of this simple, non-surgical,
and presumably mildest form of the spectrum of metopic
synostoses, with no clinical or radiological features of
trigonocephaly, are reported in this study with a special
emphasis on the definition and the diagnostic features.
█

MATERIAL and METHODS

Records of 38 children with metopic ridge from the author’s
pediatric neurosurgery outpatient clinic from January 2010
to November 2015 were reviewed. Initial and follow-up
outpatient examinations were done and clinical photographs
were obtained (Figures 1, 2). Radiological assessment with
computed tomography (CT) was considered diagnostically
unnecessary in this group of children and was not performed.
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pediatric neurosurgery with cranial CT and 3D-CT examinations already done.
A total of seven (18.4%) children with hereditary characteristics
had co-incidence of metopic ridge-metopic ridge (two sets of
twins) and metopic ridge-trigonocephaly (three children) in
siblings.
In all children (100%), the metopic ridge was a concern for the
parents in terms of craniosynostosis and whether the child
would worsen and would require surgery for correction.
Twenty-two (57.8%) children were followed up in the outpatient
clinic for 6 to 26 (mean=16.8±6.67) months. Seven (18.4%) of
the children have been diagnosed within the past 6 months
and are excluded from the follow-up data. Another group of
9 (23.7%) children had no follow-up evaluation. None of the
children worsened or had surgery in the follow-up period.
Figure 1: The photograph of a 9-month-old boy with a metopic
ridge obvious on inspection (arrow).

█

DISCUSSION

The metopic suture is the first cranial suture to close at the age
of three months (3,10,15-17). Weinzweig et al. mentioned that
normally only the metopic suture fuses during early childhood
and all other sutures fuse much later in life (17). The fusion
starts at the nasion, proceeds superiorly in a progressive
fashion, and concludes at the anterior fontanel (5). Vu et al.
reported that the metopic sutures completely fuse at the age
of 9 months (16).

Figure 2: The metopic ridge (arrow) in an 18-month-old boy with
no clinical sign of trigonocephaly.

Computed tomography and three-dimensional CT (3D-CT)
examinations were evaluated in the study only in referred
children who had already had CT and 3D-CT scans done.
█

RESULTS

The study included thirty-eight children between 3 and 30
(mean=14; med=12) months of age at the time of diagnosis.
Twenty-five (65.8%) of the children were boys; 13 (34.2%)
were girls.
In all children, the only diagnostic criterion was an obvious
metopic ridge on inspection and fingertip palpation, with no
clinical and radiological features of trigonocephaly (Figures 3
A-D).
In the study group, no radiological assessment was needed
for diagnosis, differential diagnosis, or follow-up assessment.
At initial examination, 10 (26.3%) children were referred to
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In the three-dimensional sonographic description of normal
fetal frontal bones and the metopic suture, Faro et al. reported
the presence of a progressive radial bone expansion in the
second trimester, and the closure of the metopic suture
starting from the glabella and moving toward the anterior
fontanel in the third trimester (5). Similarly, in the threedimensional sonographic description of an abnormal metopic
suture in second and third trimester fetuses, Chaoui et al.
reported pathological changes in the metopic suture of
11 fetuses at 17 to 32 weeks. In fetuses with an abnormal
metopic suture, there was an associated midline abnormality
such as holoprosencephaly, abnormal corpus callosum, or
Dandy-Walker malformation (4).
Premature fusion of the metopic suture results in a form of
craniosynostosis, metopic synostosis also known as trigonocephaly, with narrow forehead, hypotelorism, epicanthal folds,
biparietal widening, metopic ridge, raised brows, and lateral
orbital hypoplasia, and a shortening of the anterior cranial
fossa (1-3,6,7,10-12,15). Goodrich and Hall reported that the
metopic suture is a common site of sutural synostosis but not
at all necessarily site for surgery (6).
According to Hopper et al., metopic ridging is a variant of the
normal sutural development of the metopic suture (9). Birgfeld
et al. reported that the physiological closure of the metopic
suture is often associated with a palpable ridge and is often
confused with the ridging associated with premature closure
(3). We do not know what makes the metopic suture unique in
terms of ridging. The ridging does not occur in other closing
sutures, and it does not occur in every child.
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In the relevant literature, there is no conclusive definition
of clinical entities of metopic suture pathologies. To our
knowledge, Goodrich and Hall’s report is the first description
of the metopic ridge, a thickened suture. They reported that
the metopic synostosis in its mildest form is a familial and
inherited facial morphology without clinical significance (6).
Additionally Goodrich and Hall stated that metopic synostosis
and trigonocephaly are not equivalent clinical entities,
referring to metopic synostosis simply as a prominent ridging
of the metopic suture without other features of trigonocephaly
(6). Metopic synostosis is therefore limited to a mostly nonsurgical metopic ridge, while trigonocephaly describes all
surgical forms of metopic synostoses. Moreover, metopic
synostosis refers to a suture pathology, but trigonocephaly is
a clinical entity (6). Similarly, Aryan et al. reported that in mild
forms of metopic synostosis, there is only prominent ridging
of the metopic suture, whereas severe cases have frontal

narrowing and hypotelorism (1). A palpable metopic ridge was
defined by Shimoji et al. as the most important physical sign
in a series of mild trigonocephalic patients (13). According to
Hopper et al., pathological synostosis must be distinguished
from metopic ridging, which is a variant of normal development
of the metopic suture with no other features of trigonocephaly
(9). Tubbs et al. used the term simple metopic ridging without
trigonocephaly, reporting their observations on the possible
association with Chiari I malformation (14). Van der Meulen
mentioned that the primordia of trigonocephaly can be
seen in children with a metopic ridge due to increased bone
deposition along the suture, with an unknown etiology and no
other clinical or radiological features (15). We are in agreement
with van der Meulen because we also think that the metopic
ridge is a simple and a mildest form of the spectrum of metopic
synostoses or trigonocephaly.
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Figure 3: A-C) Three-dimensional computed tomography (3D-CT) scan of a 12-month-old girl with a metopic ridge. Note the prominent
midfrontal ridging along the metopic suture between the nasofrontal suture and the anterior fontanel. D) The photograph of the child
showing the metopic ridge with no frontal and orbital features of trigonocephaly.
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All children with a metopic ridge in this series had metopic
ridging only between the nasofrontal suture and the anterior
fontanel. Children with metopic ridging and bilateral orbital
deformities resulting in any triangular frontal head shape are
diagnosed with metopic synostosis in a mild form, which is
clinically a mild trigonocephaly. Children in this group are not
considered for surgery and are beyond the scope of this study.
The metopic ridge as seen in the children in our study is a very
simple pathology resulting in only a very simple bony ridging
along the metopic suture. No patient in this study had either
triangular head shape or orbital or other characteristic features
of trigonocephaly. Oi and Matsumoto described the frontal
angle as the angle between two lines drawn bilaterally through
the pterion and nasion. A trigonocephaly is classified as being
severe, moderate, or mild based on a frontal angle of less
than 89°, between 90° and 95°, and between 96° and 103°,
respectively. Normal children present a frontal angle of 104° or
more (12). In our study, we did not use angle measurements
in CT scans because we basically had no rationale to perform
an investigation with ionizing radiation in this group of patients
with a known diagnosis.

vs. metopic craniosynostosis (3). However, in our study,
we had no clinical difficulties and no need for radiological
assessment for the differential diagnosis of metopic ridge and
metopic synostosis. It is clinically obvious that the metopic
ridge is different from mild trigonocephaly and all forms of
metopic synostosis in which there is a metopic prominence
that makes the forehead triangular, and other cranio-orbital
characteristics of trigonocephaly. Birgfeld et al. reported that
children with metopic synostosis present to clinic earlier than
children with a metopic ridge (mean 7.7 to 10 months of age)
(3). Our study did not compare metopic synostosis and the
metopic ridge, but we found that the mean age of children that
presented to our clinic with a metopic ridge was 14 months.

In our study, parents of all children with a metopic ridge were
concerned with the deformity in the context of craniosynostosis, and this was the mainstay of the first clinical assessment
in the outpatient clinic. The concern was whether or not the
child is a craniosynostosis patient and will require surgery for
correction of the craniosynostosis. Almost all of the children
were referred to pediatric neurosurgery with a likely diagnosis
of craniosynostosis, and all of the parents needed to be convinced that the metopic ridge was not actually a surgical pathology and consequently their child would not need surgery.

The metopic ridge raises parent’s concerns in terms of surgery,
similar to those of severe craniosynostoses. The parents need
to be convinced that their child does not need surgery for
craniosynostosis. More importantly, children with a metopic
ridge do not need unnecessary radiological examinations for
diagnosis or differential diagnosis.

In our study of metopic ridge, the majority of the children were
boys (65.8%), suggesting that the metopic ridge is basically
a part of metopic synostoses. Heuzé et al. reported that the
male to female ratio is about 3:1 in metopic synostosis (8). Our
results are in agreement with this ratio.
The results of this study suggest the likelihood of hereditary
characteristics and co-incidence of metopic ridge-metopic
ridge and metopic ridge-trigonocephaly in twins or siblings,
as it has been encountered in 18.4% of cases.
Our present report is, to our knowledge, the second diagnostic
assessment of children with metopic ridge. In 2013, Birgfeld
et al. reported a study of children with conservative cases of
metopic ridge and metopic synostosis that needed surgery,
stressing the clinical and radiological differential diagnosis
between the two entities. They excluded children with mild
trigonocephaly considered too mild for surgery by surgeons
and families. To our knowledge, Birgfeld et al.’s study is
the first, and it actually consists of a clinical photographic
assessment of a group of children to make a differential
diagnosis of the metopic ridge and metopic craniosynostosis
(3). Birgfeld et al. found that differentiating metopic ridging
and metopic suture craniosynostosis (trigonocephaly) is
challenging and needs clinical and radiological assessment,
such as a CT scan, which can be helpful in identifying
trigonocephalic characteristics for diagnosing metopic ridge
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CONCLUSION

While the metopic ridge is considered a result of the
physiological process of metopic suture closure, in some
children with no other known clinical or radiological features
of trigonocephaly, it is actually a clinical entity in the context
of craniosynostosis.

Presumably, the metopic ridge is the mildest form of metopic
synostoses. Further multicenter study of the metopic ridge
with a larger number of children and longer term follow-up is
required for more detailed diagnostic and clinical evaluation.
█
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