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Abstract:

OBJECTIVE: To our knowledge, no study has compared the facial and dental morphology of adult
Latin and Japanese populations. The purpose of this study was to assess differences in the facial
and dental morphology between adult Spanish and Japanese women with Class | malocclusion
using lateral cephalograms.

MATERIALS AND METHODS: The lateral cephalograms of 33 adult Spanish and 33 adult Japanese
women were traced and digitized by a single investigator. All patients satisfied the following criteria:
female sex; age 18-35 years; skeletal Class | malocclusion (ANB angle, 2°-5°; angle Class |
malocclusion; arch length discrepancy, -10 to + 10 mm; overjet, 1-5 mm; overbite, 1-5 mm);
absence of congenital anomalies, significant facial asymmetry, or congenitally missing teeth, with
the exception of the third molars; significant temporomandibular joint problems; severe crowding;
and no history of orthodontic treatment.

RESULTS: Eleven and six angular measurements for the skeletal and dental hard tissues,
respectively, were computed in accordance with previous studies. The results showed that Japanese
women had significant maxillary and mandibular protrusion, clockwise mandibular rotation, greater
labial tipping of incisors, and a smaller interincisal angle compared with Spanish women.

CONCLUSION: At the time of orthodontic treatment planning, it is important to consider the facial and
dental morphological characteristics of individual ethnic groups to achieve satisfactory outcomes and
retention. The findings of this study provide valuable information that will aid in orthodontic treatment
planning for adult Spanish and Japanese women.
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Introduction

Internationalization has recently
progressed, and various racial or ethnic
groups now live in different metropolitan
areas worldwide. Because of the coexistence
of different ethnicities, craniofacial
surgeons and other medical professionals
need to recognize the facial and dental
morphological characteristics of individual
ethnic groups to analyze and correct
disfigurements and anomalies in the
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head and face regions.'? In the field of
orthodontics, facial balance and harmony
are essential to achieve successful retention
after orthodontic treatment and following
a single standard for facial esthetics, while
making orthodontic diagnoses and planning
treatments for patients from various ethnic
backgrounds may not be appropriate.

Lateral cephalograms have been used for the
analysis of craniofacial structures in the field
of orthodontics for several years. Numerous
studies have shown differences in the
dentofacial morphology among different
ethnic groups, and many cephalometric
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standards have been established for different ethnicities.
Therefore, before orthodontic treatment planning, it is
important to consider the norms for the ethnic group to
which the patient belongs.?*

Several studies have compared the lateral cephalograms
of adult Caucasian and Mongoloid patients and have
shown that the direction of facial growth is more vertical
and the dentition is more protrusive in the Japanese
than in Caucasians.[*'71%?!l However, the Caucasian and
Mongoloid populations are subdivided into several
ethnicities, and to the best of our knowledge, no study
has performed comparative cephalometric analyses for
adult Spanish and Japanese populations.

From the above perspectives, we conducted this study
to assess differences in facial and dental morphological
characteristics between adult Spanish and Japanese women
with Class I malocclusion using lateral cephalograms.

Materials and Methods

Subjects

The lateral cephalograms of 33 adult Spanish women
and 33 adult Japanese women with Class I malocclusion
were randomly selected from the Orthodontics
Master, University of Barcelona, Spain, and the
Department of Orthodontics, Tokyo Medical and Dental
University, Japan, respectively. All patients satisfied
the following criteria: female sex; age, 18-35 years;
skeletal Class I malocclusion (ANB angle, 2°-5°; angle
Class I malocclusion; arch length discrepancy, —10 mm
to +10 mm; overjet, 1-5 mm; overbite, 1-5 mm); absence
of congenital anomalies, significant facial asymmetry,
or congenitally missing teeth, with the exception of the
third molars; absence of severe crowding; and absence
of significant temporomandibular joint problems.['”!¥!

Cephalometric analyses

Alllateral cephalograms were obtained with the teeth in
maximum intercuspation using a cephalostat orientated
in the Frankfort horizontal plane. All films were traced
by the same investigator. In accordance with previous
studies,718211 11 angular measurements were computed
for skeletal hard tissue analyses (facial angle, angle of
convexity, A-B plane, mandibular plane angle, Y-axis
angle, FH-SN, SNA angle, SNB angle, ANB angle, gonial
angle, and ramus plane angle to FH) [Figure 1] and 6
angular measurements were computed for dental hard
tissue analyses [interincisal angle, L1 to mandibular
plane, Frankfort-mandibular incisor angle (FMIA), U1 to
FH, U1 to SN plane, and occlusal plane to FH] [Figure 2].

Reliability
Twenty randomly selected lateral cephalograms were
digitized twice within an interval of a few weeks by the

Figure 1: Skeletal cephalometric measurements: 1. facial angle; 2. convexity angle;
3. A-B plane; 4. mandibular plane angle; 5. Y-axis angle; 6. FH-SN; 7. SNA angle;
8. SNB angle; 9. ANB angle; 10. gonial angle; 11. ramus plane angle to FH

same investigator. Error differences in the identification
of landmarks for the angular measurements were
assessed by deriving the coefficient of reliability in
accordance with previous studies.[71821:22]

Statistical analysis

All statistical analyses were performed using StatView
version 5.0 (SAS Institute, Cary, NC, USA). Parameters
were compared between the two groups using
Mann-Whitney U-test. A P value <0.05, <0.01, or < 0.001
was considered to be statistically significant.

Results

We found significant differences in 13 variables between
the Spanish and Japanese women [Tables 1 and 2].

Skeletal variables

The angle between the Frankfort horizontal plane and
SN plane was significantly larger in the Spanish than
in the Japanese (P < 0.001). Furthermore, the Japanese
exhibited a significantly (P < 0.01) smaller facial angle,
which represented a less prominent chin. The “Ramus
pl. to FH” angle and “Y-axis” were significantly larger in
the Japanese than in the Spanish. This signifies that the
mandible exhibited clockwise rotation in the Japanese.
Even though we selected patients with skeletal Class I
malocclusion with a fixed range for the ANB angle, there
were significant (P < 0.01) differences in both the SNA and
SNB angles. These differences indicated that the Japanese
had significantly protruded upper and lower jaws relative
to the cranial base. This finding was consistent with the
significant (P < 0.01) difference in the “angle of convexity.”

Dentoalveolar variables
Compared with the Spanish, the Japanese exhibited
protruded maxillary incisors, as indicated by the
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Figure 2: Dental cephalometric measurements: 1. interincisal angle; 2. U1 to FH;
3. U1 to SN plane; 4. the Frankfort-mandibular incisor angle; 5. L1 to mandibular plane;
6. occlusal plane to FH

significantly larger “U1 to FH” and “U1 to SN” angles
(P < 0.001). With regard to the mandibular incisors,
the “L1 to mandibular plane” angle was significantly
larger (P < 0.001) in the Japanese than in the Spanish,
while the FMIA was significantly larger (P < 0.001)
in the Spanish than in the Japanese. These findings
indicated that the mandibular incisors in the Japanese
were protruded compared with those in the Spanish.
As a result, the interincisal angle was significantly
smaller (P < 0.001) in the Japanese than in the Spanish.

Discussion

In this study, we assessed differences in facial and dental
morphological characteristics between adult Spanish
and Japanese women with Class I malocclusion using
lateral cephalograms. According to previous studies, %!
a sample size of >21 subjects per group is theoretically
necessary, and we selected 33 subjects each for the
Spanish and Japanese groups in this study. Furthermore,
because the mean ANB angle for Japanese patients with
normal occlusion was reported to range from 2° to 5°,
the Japanese patients in this study can be considered
representative of the Japanese population with a normal
skeletal relationship.[718212423]

The skeletal analyses in this study showed that the
Japanese exhibit more downward facial growth
compared with the Spanish, as suggested by the facial
angle values. This is consistent with the results of previous
studies comparing the morphological characteristics of
adult Japanese and Caucasian patients.[®?'! Moreover,
we found no difference in the gonial angle between
the Japanese and Spanish women, whereas the former
exhibited a larger “Ramus pl. to FH” angle than the latter.
This indicated that the mandible in the Japanese was
rotated clockwise compared with that in the Spanish.

Table 1: Comparison of skeletal variables between
Spanish and Japanese adult women

Variables (degrees) Spanish Japanese Significance
Facial angle 88.6+3.4 86.5+3.0 >
Angle of convexity 5.8+3.6 8.3+2.8 >
A-B plane -6.6+1.9 -5.5+1.8 *
Mandibular plane 24.7+5.9 27.0+5.2 NS
Y-axis 59.8+3.8 63.2+3.4 e
FH-SN 11.2+2.3 8.0+3.1 o
SNA 80.2+3.4 82.6+3.4 **
SNB 76.5+3.6 78.6+3.0 **
ANB 3.7+1.1 4.0+1.0 NS
Gonial angle 122.7+7 1 120.5+6.0 NS
Ramus pl. to FH 82.0+4.9 86.5+5.0 i

Means and standard deviations are shown. NS — Not significant. *P<0.05,
**P<0.01, ***P<0.001

Table 2: Comparison of dentoalveolar variables
between Spanish and Japanese adult women

Variables (degrees) Spanish Japanese  Significance
Interincisal angle 133.0+9.2 117.7+10.1 i
L1 to mandibular plane 91.2+7.2 97.8+6.5 i
FMIA 64.0+7.7 55.2+6.0 i
U1 toFH 111.0+5.5 117.5+6.7 o
U1 to SN 99.8+6.5 109.5+6.8 e
Occlusal pl. to FH 7.1+3.7 8.8+4.0 NS

Means and standard deviations are shown. NS — Not significant. ***P<0.001

With regard to dental relationship, the maxillary and
mandibular incisors showed significant labial tipping
in the Japanese compared with those in the Spanish.
As aresult of this protrusion, the interincisal angle was
significantly smaller in the Japanese than in the Spanish.

In the field of orthodontics, the ideal FMIA is 65° for
adult Caucasian patients, and it has been shown that
the FMIA for the Japanese is 57°, which is smaller
than that for Caucasians.”?¢! Therefore, the standard
FMIA for the Caucasian population should not be
applied to other ethnic groups. For instance, the
average FMIA for adult Egyptian and Saudi women
is 59° and 54°, respectively.l'"”#7] With regard to the
Frankfort-mandibular plane angle (FMA), Japanese
women showed significantly larger values when
compared with Egyptian women, but not when
compared with Saudi women."”¥1 According to previous
studies,**! the FMA angle is smaller for Caucasian
women than for Japanese women; however, we found
no significant differences between Japanese and Spanish
women [Table 1].

The presence of differences in the need and demand
for orthodontic treatment among ethnicities is an
interesting topic. For instance, the motivation to seek
orthodontic treatment differs between ethnic groups
in the United States. Among Asians, Koreans tend
to seek orthodontic treatment for Class I and Class 1I
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malocclusions and deep bite more frequently than
the Japanese, while they seek treatment for Class III
malocclusion and open bite less frequently than the
Japanese.”! These findings suggest the importance of
awareness regarding differences in the perception of
malocclusion between different ethnic groups, even if
they belong to neighboring countries.

Conclusion

We determined differences in the dental and facial
morphology between adult Spanish and Japanese
women with Class I malocclusion in this study. Such
morphological differences should be considered at the
time of orthodontic treatment planning for patients from
various ethnic groups to achieve satisfactory treatment
outcomes and retention. Further studies on the dental
and facial morphological differences among other ethnic
groups will increase the knowledge base for this topic
and lead to advances in the field of orthodontics in the
future.
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