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Objective: Understanding the similarities and differences in the anatomy of the male and female face is important for the
surgeon doing facial reconstructive procedures. The current study aims to evaluate the average normal value of upper facial
height from the skull of donated cadavers of males and females for maxillary osteotomy in conjunction with orthodontics.

Materials and Methods: A total of 196 adult dry human skulls (100 males and 96 females) were obtained from donated
cadavers in the Department of Anatomy, Faculty of Medicine, Khon Kaen University, Thailand. The length of upper facial
height, nasion (n) to prosthion (pr) or n-pr, was measured and the mean length vis-a-vis males and females was assessed using
SPSS version 17.

Results: The respective mean upper facial height (n-pr) in males in females was 68.6 and 65.84 mm. The mean length of upper
facial height in males was 2.76 mm higher than in females.

Conclusion: Upper facial height measurement in the current study was clinically significant. The data can be used in
orthognathic surgery in conjunction with orthodontics for males and females in Thailand.
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Figure 1. Frontal view (A) and lateral view (B) of the
skull (n = nasion, pr = prosthion).

Understanding the male versus the female face
is important for the surgeon who will conduct facial
reconstructive procedures like maxillary osteotomy in
conjunction with orthodontics(1). The current study
aimed to evaluate the average value of upper facial
height of Thai males and females from the skulls of
donated cadavers.

Materials and Methods
A total of 196 adult dry human skulls (100

males and 96 females), ranging between 33 and 104
years of age at decease, were obtained from the Human
Skeleton Research Center, Faculty of Medicine, Khon
Kaen University, Thailand. The length of upper facial
height (Figure 1, n-pr) was measured using a digital
Vernier caliper. The nasion (n) was the point of
intersection between the fronto-nasal suture and

midsagittal plane, and the prosthion (pr) the most
anterior point in the midline on the alveolar process of
the maxilla (Figure 1). All measurements were done in
triplicate so the data represented a mean + standard
deviation. The data were analyzed using the student
t-test and p-values less than 0.05 were accepted as
statistically significant. Analyses were performed using
SPSS version 17.0. The study was reviewed and
approved by the Human Ethics Committee (HE#561135).
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N Mean (mm) SD (mm) Mean 95% CI p-value
difference
(mm)

Males 100 68.62 7.73 2.78 0.76, 4.81 0.007
Females 96 65.84 6.59

Table 1. Comparison of upper facial height (n-pr) between males and females

Results
The respective mean upper facial height (n-

pr) among the 100 male skulls vs. 96 female skulls was
68.62+7.73 vs. 65.84+6.59 mm. The mean difference in
length of upper facial height among males over against
the females was 2.78 mm higher (p-value = 0.007,
95% CI = 0.76, 4.81) (Table 1).

Discussion
The face is commonly considered a key feature

in determination of attractiveness(2). The study of the
normal range and anatomical variation of craniofacial
skeleton can be used in maxillary osteotomy in
conjunction with orthodontics(3). Both skeletal and
dental relationships contribute to the smile components,
with a statistically significant difference between
males and females(4). The facial aspects of the cranium
have been described with respect to their clinical
significant(5,6).

The height of the skull is usually measured
from the basion to the bregma, and the proportion of
height to length (height x100)/length constitutes
the vertical or height index. The length of the face may
be measured from the ophryon or nasion to the chin.
The skull of the adult female is typically lighter and
smaller, the contour of the face more rounded, the facial
bones smoother, and the maxilla and mandible and their
contained teeth smaller(7). In the current study, the mean
difference in length of the upper facial height was 2.78
mm higher among the males.

The bones of male skull are much heavier than
the female skull with prominent supercillary arches and
glabella, eversion of the angle of the mandible, and a
large mastoid process(8). A cephalometric study
revealed a significant difference in the ratio of the
anterior facial height to posterior facial height between
males and females(9). In the current study, the mean
length of upper and lower facial height among males
was 2.78 mm higher than females.

Identification of standard landmarks from
anthropometrics-the study of the human face and facial
proportion(9)-is a component of facial analysis. The

geometric measurement of established, landmarked
points is one of the most important elements in the
analysis and planning of reconstruction of the vertical
and horizontal components of the facial and craniofacial
skeleton.

Detailed facial analysis is an important method
evaluation of orthognathic surgical patient(10,11).
Diagnostic tools, such as cephalometry, is used for
treatment planning of patients with craniofacial
deformities, and in orthognathic surgery for the re-
arrangement of the maxilla-mandibular complex,
secondary to congenital malformations and acquired
deformities(12). In orthodontic treatment, postero-
anterior cephalometry is useful in patients with facial
asymmetry, dento-alveolar asymmetries, dental and
skeletal cross-bites and mandibular discrepancies. The
3-dimensional computer-generated measurements
typically produce more correct landmarks and various
combinations of cephalogram projections compared
with direct and CT measurements(13).

The geometric measurement of established
points and landmarks in the current study can be used
in the analysis and planning of reconstruction of the
vertical component of the facial and craniofacial
skeleton among both male and female northeast Thais.

Limitations of the study
The samples at the Human Skeletal Research

Center have been uncompleted totally; therefore, the
sample sizes were limited.

Conclusion
Upper facial height measurement in the current

study was clinically significant. The data can be used
for planning orthognathic surgery and orthodontic
approaches among ethnic Thais, both males and
females.

What is already known on this topic?
The geometric measurement of established

points and landmarks are used in the analysis and
planning for reconstruction of the vertical component
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of the facial and craniofacial skeleton.

What this study adds?
This study reported upper facial height among

Thais. Facial analysis remains one of the most important
elements for evaluation of orthognathic surgical
patients.
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