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Metopism: An anatomical variant that the physician should 
take into account

Yamili Morales Vega, Adelina Rojas-Granados, Esteban Arellano-Rivera, 
Aurelia Martínez-Díazaa, Octavio Lescas Méndez,  

Manuel Angeles-Castellanos

ABSTRACT

Introduction: During childhood these sutures close, 
forming the characteristic sutures of the skull, one of these 
is the frontal suture, which joins the two frontal bones 
perfectly, simulating a single frontal bone. However, this 
suture can persist into adulthood, giving an anatomical 
variant known as metopism.

Case Report: A 19-year-old Mexican male presented 
with high-energy trauma related to a traffic accident while 
riding a motorcycle without wearing a safety helmet. A 
simple skull computed tomography (CT) was considered 
due to moderate risk factors for traumatic brain injury 
(TBI), based on the Master’s classification, progressive 
headache, presence of hematoma, facial injuries. When 
performing the simple skull tomography, persistence of 
the metopic suture was observed.

Conclusion: Metopism has generally been reported as 
a postmortem finding in population studies aimed at its 
search. This report has special attention because it was 
identified as a differential diagnosis of a skull fracture 
following a traumatic brain injury. The important finding 
that differentiates metopic suture from a fracture is the 
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presence of serrated and sclerotic edges. A persistent 
metopic suture can be easily diagnosed by an anterior-
posterior radiograph.
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INTRODUCTION

The joints of the bones at the top of the skull are 
flexible fibrous types, which is important since they 
fulfill at least two main functions during and after birth. 
At birth, during expulsion through the birth canal, these 
bones can cross one over the other, and this helps reduce 
the circumference of the head. Second, these fibrous 
joints, or sutures, slowly close at different times after 
birth allowing the skull to grow as the brain increases 
[1].

The metopic suture joins the two frontal bones 
(Figure 1), is a fibrous suture-type joint that extends 
from the nasion to the bregma, they begin to ossify at 
approximately eight weeks of gestation, until the two 
frontal bones fuse approximately two years [2], the other 
sutures (coronal, sagittal, and lambdoid) are closed much 
later. However, the metopic suture sometimes does not 
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close during childhood and continues into adulthood, as a 
joint that separates the frontal bone into two symmetrical 
halves. When the metopic suture persists into adulthood 
it is commonly known as: “metopism,” “persistent 
metopic suture,” or “middle frontal suture.” It can be 
found incompletely (partially) or completely; although 
it is rare to find this suture in adults, its presence is not 
considered pathological, it is considered a normal variant 
of cranial sutures [3, 4] (Figure 2).

The term “metopism” refers to the persistence of 
the metopic suture in adulthood, and comes from the 
Latin metŏpa and from the Greek metópē which means 
“in the middle of the face” [1]. Metopism is generally 
a clinically significant radiological finding, since in 
addition to being confused with a frontal bone fracture, 
a persistent metopic suture can be associated with other 
important anatomical variations, including frontal sinus 
anomalies [5].

The finding of a persistent metopic suture is important 
from a clinical point of view since it should be included, 
as mentioned above, in the differential diagnosis of 
suspected skull fracture, especially if there is a history 
of craniocephalic trauma. It is not a pathological entity 
but should certainly be noted as an incidental finding 
on a radiograph, the suture is best identified on an 
anteroposterior (AP) view of the skull, as it can help 
differentiate it from a vertical skull fracture [5, 6], as 
exemplified in the following clinical case.

CASE REPORT

This is a 19-year-old Mexican male, who presented 
a high-energy trauma related to a traffic accident while 
riding a motorcycle, without wearing a safety helmet. 
During the initial physical examination, an epicranial 
(subgaleal) hematoma was observed in the left parietal 
region; no crepitus was palpable during the skull 
examination.

During the neurological examination, he showed no 
motor, sensory, or cranial nerve alterations, isochoric 
pupils with preserved photomotor and consensual 
reflexes, and eye movements were normal. Evaluated with 
a Glasgow Coma Scale of 15/15 points, referring moderate 
to severe headache only. A simple skull computed 
tomography (CT) was considered due to moderate risk 
factors for traumatic brain injury (TBI), based on the 
Master’s classification, progressive headache, presence 
of hematoma, and facial injuries. When performing 
the simple skull tomography and 3D reconstruction, 
persistence of the metopic suture was observed, without 
observing any fracture trace in the bones of the skull and 
without evidence of intracranial lesions (Figure 3). The 
evolution was favorable and did not require in-hospital 
management.

Figure 1: A skull of a 16-week gestation product is shown where 
the metopic articulation cartilage that joins the frontal bones 
(F). The asterisk indicates the anterior fontanel (bregma), and 
the arrow indicates the future metopic suture. (Image is taken 
from human biological material, property of DIMBH-UNAM)

Figure 2: An adult skull is shown where the persistence of the 
metopic suture is observed. (A) Anterior view and (B) superior 
view. The asterisk indicates the anterior fontanel (bregma), and 
the arrow indicates the future metopic suture. (Image is taken 
from human biological material, property of DIMBH-UNAM)

Figure 3: Computed axial tomography (CT) image of the skull 
and 3D reconstruction, where the persistence of the metopic 
suture is observed. (A) Anterior view and (B) Left oblique view. 
The asterisk indicates the anterior fontanel (bregma), and the 
arrow indicates the future metopic suture.
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DISCUSSION

Metopism has generally been reported as a postmortem 
finding in population studies aimed at its search. This 
report has special attention because it was identified as 
a differential diagnosis of a skull fracture following a 
TBI. The persistence of the metopic suture can lead the 
treating doctor to make a diagnostic error, since, if it is 
not known or kept in mind, the probable existence of this 
anatomical variant can be misinterpreted as a medial 
frontal fracture, in patients with craniocerebral trauma. 
However, in the radiographic image, the characteristic 
serrated edges of the suture are generally observed, which 
allows the distinction to be made and helps the radiologist 
and neurosurgeon to make the differential diagnosis [7].

On some occasions, the radiological image may show 
a suspicion of a linear fracture, so meticulous imaging 
examinations should be performed, including, if possible, 
CT or three-dimensional magnetic resonance imaging 
(MRI) to ensure the correct diagnosis, without forgetting 
the complete neurological examination [7]. This is 
important because such a misdiagnosis can lead to wrong 
therapies and unnecessary surgical interventions.

On the other hand, it is known that metopism can 
coexist with some other clinical situations, such as cleft 
lip and/or palate, frontal sinus variation, cretinism, as 
well as the presence of multiple wormian bones in the 
skull [8]. It has also been suggested that metopism may be 
related to abnormal growth of skull bones, hydrocephalus 
and genetic factors. The incidence of metopism has been 
reported in 5% of Asians, 9% of European Caucasians, 
and 1% of blacks. There are no reports in the Latin 
population, only the report of two studies in the Brazilian 
population, in the first one they studied metopism in 400 
adult skulls, finding that only 2.75% of the skulls showed 
this characteristic, of which 36.3% correspond to women 
and 63.6% to men [9]. In the second work they studied a 
sample of 71 skulls, reporting the presence of metopism 
in 7.04% of cases, of which 80% corresponded to women 
and only 20% to men [10].

On the other hand, we know that normal craniofacial 
development depends on the precise contribution of tissue 
derived from neural crest cells and paraxial mesoderm, 
together with a regulation controlled by specific genes. 
Failure at any level of control could result in premature 
closure of sutures (craniosynostosis) or delayed suture 
closure, known as metopism [11–13].

At least four different genes have been found to be 
associated with this condition, such as fibroblast growth 
factor receptors (FGFRs), transcription factors for MSX2 
and TWIST, fibrillin-1, and Sox9.

Sox9 corresponds to one of the main regulators of 
chondrogenesis, and a marked presence has been observed 
during the initiation of suture closure. Experimentally, 
depletion of Sox9 by haploinsufficiency in neural crest 
cell-derived tissues has resulted in delayed frontal suture 
closure. These results demonstrate a unique development 
of the sutural complex and the role of Sox9 as an essential 

contributor to the timely and adequate closure of the 
suture between the frontal bones [13].

CONCLUSION

Although metopism is not classified as a pathology, 
knowledge of its presence has clinical importance, since 
as we mentioned previously it can be confused with a 
traumatic vertical cranial fracture in radiological images. 
The important finding that differentiates metopic suture 
from a fracture is the presence of serrated and sclerotic 
edges. A persistent metopic suture can be easily diagnosed 
by an anterior-posterior radiograph. Although simple 
radiography is sufficient to diagnose this anatomical 
variation, an imaging study with 3D reconstruction is 
always recommended.
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