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Abstract

Three dimensional measurement of maxillary sinus in

craniofacial disease patients using computed tomography

Seung Yong Song

Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Yong Oock Kim)

The maxillary sinus occupies the largest spatial volume among
various structures of a face. Its function includes sound resonation,
regulation of air humidity and temperature, shock absorption, and
reduction of skull weight. In the past, maxillary sinuses were
measured by dry skull and X-rays. But recent advances of
computed tomography (CT) technology enabled more efficient and
convenient study of maxillary sinus. The author investigated the
volume, height, width and depth of maxillary sinuses using CT in
patients with craniofacial diseases.

Forty craniofacial disease patients diagnosed at Severance

Hospital of Yonsei University Health System in Seoul, Korea from
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2001 to 2008 were investigated. All patients showed midface
hypoplasia. The CT of 44 people as a control group (88 maxillary
sinuses) showed no abnormalities. Among various craniofacial
diseases, eight Crouzon disease patients (16 maxillary sinuses)
were included as the most severe midface hypoplasia. The
secondary class Il malocclusion patients after cleft palate surgery
patients (20 maxillary sinuses) were included as the moderate
midface hypoplasia. Finally, affected side maxillary sinus (22
maxillary sinuses) of hemifacial microsomia was included as the
mild midface hypoplasia. The volume, height, width and depth of
three patient groups were measured and compared to that of the
control group.

Maxillary sinus volumes of Crouzon disease patients were
significantly reduced compared to the control group (p<0.001). In
hemifacial microsomia, maxillary sinus volumes of the affected
sides showed no differences compared to the non-affected sides
or the control group. Crouzon disease showed significant
reductions in height (p<0.01), width (p<0.001) and depth (p<0.01)
and width showed highest correlation coefficient with the
maxillary sinus volume (r=0.90). Secondary class III malocclusion
patients showed significant reduction in depth (p<0.05) and height
showed highest correlation coefficient with the maxillary sinus
volume. In hemifacial microsomia, height and width showed
highest correlation coefficient with the maxillary sinus volume.

Clinically diagnosed midface hypoplasia was closely related with
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reduced maxillary sinus volume. In Crouzon disease, height, depth
and width were significantly reduced and width was the main
determinant of volume. In secondary class III malocclusion after
cleft palate surgery, depth was significantly reduced and height
was the main determinant of volume. In hemifacial microsomia,
both height and width were the main determinants of maxillary

sinus volume.

Key Words : maxillary sinus, measurements, volume,
Crouzon, secondary class III malocclusion, hemifacial

microsomia
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