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Abstract

The frontal sinus (FS) is an air-filled space and usually appears as two irregularly-shaped cavities 
separated from each other by a septum. The persisting metopic suture (MS) is considered to be a factor 
influencing the FS development. In this study we aimed to compare the FS dimensions in metopic 
(n = 50) and control (n = 75) cranial series and thus to assess the relation between MS persistence and 
FS pneumatization. All skulls were scanned with industrial µCT system and volumetric images were 
generated. The total FS width and the height and depth of both FS lobes were measured.  
The persistent MS was frequently co-occurred with significantly small and underdeveloped FS. The 
significant and positive correlations between the FS measurements showed that the FS pneumatization 
is a spatially-coordinated process and its progress is proportionately expressed in both vertical and 
horizontal plates of the frontal bone.
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Introduction

The frontal sinus (FS) is an air-filled space and one of the four paranasal sinuses devel-
oped as an expansion of the nasal cavities into the adjacent facial and skull bones. Since 
both lobes of the FS develop independently, they display a high degree of asymmetry 
attributed to more rapid development on one side at the expense of the other [21, 22, 
23]. Commonly the FS appears as two irregularly-shaped cavities separated from each 
other by a thin bony septum, although many variations have been reported [28, 32, 34].
Furthermore, the FS has been considered to be unique in each person since its shape 
differs significantly even in monozygotic twins. Thus, due to its uniqueness, protected 
location, and frequent radiological documentation, the FS is particularly useful for iden-
tification of unknown human remains [22, 23].
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