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ABSTRACT
Aim: The objective of this study was to evaluate the craniofacial features of untreated Class III and Class I malocclusions in 

Malay male subjects. 
Method: A 50 Malay male subjects who were elected between 8 to 27 years old. The cephalograms were selected from the 

archive at the School of Dental Sciences, Universiti Sains Malaysia. This study composed of 35 untreated Class III malocclusion 
and 15 untreated Class I malocclusion Malay male subjects.

Result: The results showed gonial angle and ramus plane to SN were larger in Class III malocclusion than in Class I maloc-
clusion subjects whereas A-B to palatal plane distance was more significant in Class I malocclusion and significantly different 
from Class III malocclusion. No significant difference between Class III and I malocclusion for the rest of the variables.

Conclusion: The study concluded that Class III malocclusion Malay male subjects have high angle skeletal characteristics 
while the anteroposterior relationship suggests that Malay males with Class III malocclusion have a relatively retrusive maxilla 
compared to mandible.
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INTRODUCTION

Class III malocclusion is considered a common clinical problem in 
Asia, and it is reported that the prevalence of Class III malocclusion is 
12.0% in the Chinese population, 13.0% in Japanese, and 0.8% to 6.0% 
in Europeans (Miyajima et al., 1997). In South Korea, 40-50% of the 
orthodontic subjects seek treatment to correct Class III malocclusion 
(Monn et al., 2005). For this reason, the knowledge of craniofacial fea-
tures of Class III malocclusion is essential for treatment planning and 
prediction of treatment outcome. Many studies have been done to inves-
tigate the craniofacial features of Class III malocclusion (Ngan et al., 
2005, El Batouti et al., 1994, Tollaro et al., 1994, Guyer et al., 1986, 
Attalla et al., 2018; El-Bakary et al., 2014). They found that Class III 
malocclusion subjects had a shorter posterior cranial base, shorter length 
of the maxilla, protruded mandible, and obtuse gonial angle compared 
with Class I malocclusion in Caucasian subjects. Chang (1992) found 
that the mandible length was significantly greater than the Class I mal-
occlusion group, and the maxilla was slightly backward and shorter in 
length. The mandibular incisors were also tipped lingually to compen-
sate for the intermaxillary skeletal discrepancy, and the maxillary inci-
sors were tipped lingually by retroclined-incisors.

The Class III malocclusion craniofacial differences were also 
reported between populations. Singh (2000) reported that the morpholo-
gy of the mandible in Class III malocclusion subjects differed in Korean 
from the European-American. The author reported that the Korean and 
European-American mandibular configuration differed statistically by 
using finite-element morphometry. Ishii et al. (2002) supported this by a 

study involving Japanese and British Caucasian females with Class III 
malocclusion and demonstrated that there are significant differences 
between the two racial groups. 

Since Class III malocclusion craniofacial features differed between 
population and from Class I malocclusion group (standard). Thus, popu-
lation-specific characteristics need to be studied. So far, no study has 
been published on the craniofacial features of the Malay male sample. 
The purpose of this study was to evaluate the craniofacial features of 
untreated Class III and Class I malocclusions in Malay male subjects.

MATERIALS  AND  METHODS

A comparative retrospective record review was conducted to inves-
tigate the craniofacial features of 50 Malay male subjects who were 
aged 8 to 27 years old. The cephalograms were selected from the 
archive at the School of Dental Sciences, Universiti Sains Malaysia. 
This study composed of 35 untreated Class III malocclusion and 15 
untreated Class I malocclusion Malay male subjects. All lateral cephalo-
grams belong to Malay, with good image quality revealing sharp land-
marks were included. Class I and Class III malocclusions were deter-
mined based on their incisor classification (British Standards Institutes, 
1983) and Angle classification. Subjects with craniofacial anomalies, 
history of orthodontic and orthognathic treatment, and history of facial 
trauma were excluded from the study. Ethical approval was obtained 
from the Human Research and Ethics Committee of Universiti Sains 
Malaysia. 
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Data collection procedure 
Twenty variables, angular (degrees) and linear (millimeters) mea-

surements, related to both craniofacial skeletal tissues and dental, were 
measured according to Tahmina et al. (2000). All linear measurements 
were corrected for magnification distortion by multiplying with 1.1 
(Gendex, Germany). All cephalograms were recorded so that the opera-
tor was blinded from knowing the type of malocclusions.

Variables 
Linear measurements (Figure 1) 
1. S-N plane: The line passes through nasion point and sella point 

to determine the length of anterior cranial base.
2. S-Ba plane: The line passes through sella point and basion point 

to determine the length of posterior cranial base.
3. PTM-A/ palatal plane: The horizontal distance of anteroposteri-

or length of the maxilla registered on the palatal plane by drawing per-
pendicular lines from points A and PTM on onto the palatal plane.

4. Ar-Go: The distance between Ar point and Go point to measure 
the length of mandibular ramus.

5. Ar-Me: The distance between Ar point and Me point to measure 
the length of mandible.

6. Go-Me: The distance between Go point and Me point to measure 
the length of mandibular corpus.

7. Lower anterior facial height: The perpendicular distance 
between Me point and palatal plane.

8. Upper anterior facial height: The perpendicular distance 
between N point and palatal plane. 

9. Upper posterior facial height: The perpendicular distance 
between S point and palatal plane.

10. Lower posterior facial height: The perpendicular distance 
between Go point and palatal plane 

11 .A-B/ palatal plane: Measure the anteroposterior jaws disharmo-
ny related to each other by drawing perpendicular lines from points A 
and B on the maxilla and mandible respectively onto the palatal plane 
then the horizontal distance registered onto the palatal plane was mea-
sured.

Angular measurements (Figure 2)
12. N-S-Ba angle: The angle which is formed between S-N plane 

and S-Ba plane to determine the angle relationship between anterior cra-
nial base and posterior cranial base which called Saddle angle.

13. Palatal plane to S-N plane angle: The angle between palatal 
plane and S-N plane to determine the inclination palatal plane relative to 
the anterior cranial base.

14. Gonial angle: Angle between the ramus plane relative and man-
dibular plane to determine the divergence of mandibular base.

15. Ramus plane to S-N plane angle: The angle between the ramus 
plane to S-N plane to determine the inclination of the ramus plane rela-
tive to anterior cranial base.

16. N-A-Pog: Facial convexity is the angle which measure the 
extent of protrusion or retrusion of the lower jaw. The angle of convexi-
ty is formed by the intersection of line N-point to point A-pogonion.

17. Mandibular plan to S-N plane: The angle between the man-
dibular plane and S-N plane to determine the divergence of the mandib-
ular plane relative to S-N plane. 

18. S-N-Pog angle: The angle between the S-N plane to Pog point 
to determine the chin prominence relative to the anterior cranial base

19. Maxillary incisor to palatal plane: The angle between the 
upper incisor and palatal plane to determine angular relationship 
between the upper incisor and palatal plane.

20. Mandibular incisor to mandibular plane: The angle between 
the lower incisor and mandibular plane to determine angular relation-
ship between the lower incisor and mandibular plane

Statistical analysis 
Statistical analyses were calculated using SPSS v. 12.0.1. As the age 

is significantly difference between the subjects (P < 0.001), hence, 
ANCOVA test was used to compare the craniofacial differences while 
age was controlled. The significant level was set at 0.05.

RESULTS

Table 1 shows that gonial angle and ramus plane to SN were larger 
in Class III malocclusion than in Class I malocclusion subjects whereas 
A-B to palatal plane distance was larger in Class I malocclusion and sig-
nificantly different from Class III malocclusion. No significant differ-
ence between Class III and I malocclusion for the rest of variables. 

DISCUSSION

According to the results of this study, Class III malocclusion sub-
jects presented with an obtuse gonial angle when compared with Class I 

Figure 1

Figure 2
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malocclusion subjects. Interestingly the size of the mandible, which was 
denoted by Ar-Go and Go-Me, showed no significant differences 
between the two groups, although the shape of the mandible (gonial 
angle) was significantly different. Ngan et al. (2005), El Batouti et al. 
(1994), Tollaro et al. (1994), Martone et al. (1992), and Guyer et al. 
(1986) described this characteristic as a feature of Class III malocclu-
sion. Moreover, Class III malocclusion demonstrated a larger angle 
between the ramus plane to the SN plane, which indicated the rotation 
of the mandible backward and downward. This finding is similar to data 
gathered by Tahmina et al. (2000), who described the craniofacial fea-
tures of Class III malocclusion. 

Class III malocclusion subjects were characterized by the posterior-

ly positioned maxilla. The results from this study show that A-B to pala-
tal plane distance was larger in Class I malocclusion subjects and 
showed that point A is in front of point B in Class I malocclusion sub-
jects while in Class III malocclusion subjects point B was anteriorly 
positioned relative to point A which indicated by the negative value of 
the variable. This is in accordance with Chang et al. (1992), Williams 
and Anderson (1986), who had demonstrated that the retruded maxilla 
was an etiologic factor in Class III malocclusion in the Chinese and 
Danish population respectively.

Since the characteristics of Class III malocclusion differed between 
males and females (Baccetti et al., 2005), therefore, future study will 
include Malay female subjects.

Table 1 Measurements of Class III and Class I malocclusions Malay male group
Variables Class III Adj.  Class I Adj. Mean Difference F Statistic (df) P valueb

 Meana(95% CI) Meana(95% CI) (95% CI)

S-N  62.18 61.66 -0.52 0.33 (1,147) 0.561
 (60.86, 63.50) (60.51, 62.81) (-2.28, 1.24)
S-Ba 41.04 42.76 1.72 6.33 (1,147) 0.513
 (40.02, 42.05) (41.88, 43.65) (0.37, 3.08)
Ptm-A palatal  45.15 47.59 2.44 3.25 (1,47) 0.177
plane (43.65, 46.64) (45.31, 49.88) (-0.28, 5.17)
Ar-Go 44.39 45.33 0.93 0.21 (1,47) 0.219
 (42.18, 46.60) (41.95, 48.71) (-3.09, 4.97)
Ar-Me 103.81 102.91 -0.90 0.09 (1,47) 0.756
 (100.62,107.00) (98.04, 107.78) (-6.72, 4.92)
Go-Me 70.45 70.05 -0.39 0.04 (1,47) 0.842
 (68.26, 72.63) (66.71, 73.39) (-4.38, 3.59)
Lower anterior  63.49 63.11 -0.38 0.03 (1.47) 0.858
facial height  (61.15, 65.84) (53.53, 66.69) (-4.66, 3.90)
Upper anterior  47.73 49.86 2.12 1.83 (1.47) 0.182
facial height (46.01, 49.46) (47.22, 52.50) (-1.03, 5.27)
Upper posterior  41.79 42.24 0.45 0.122 (1.47) 0.729
facial height (40.35, 43.22) (40.05, 44.44) (-2.17, 3.08)
Lower posterior  33.53 32.99 -0.53 0.06 (1.47) 0.808
facial height (31.13, 35.92) (29.33, 36.66) (-4.91, 3.84)
A-B/palatal  -2.55 1.85 4.40 11.35 (1.47) 0.002
plane (-3.99, -1.11) (-0.34, 4.05) (1.77, 7.03)
N-S-Ba 127.00 127.23 0.23 0.06 (1,147) 0.807
 (125.60,128.39) (126.01,128.45) (-1.63, 2.09)
palatal plane to  6.62 7.86 1.23 1.88 (1,47) 0.176
SN plane (5.63, 7.62) (6.35, 9.38) (-0.57, 3.04)
Gonial angle  127.88 123.81 -4.06 6.96 (1,47) 0.011
 (126.18,129.57) (121.22,126.40) (-7.16, -0.96)

a   Age was controlled  
b   ANCOVA test

Variables Class III Adj.  Class I Adj.  Mean Difference F Statistic (df) P valueb

 Meana(95% CI) Meana(95% CI) (95% CI)

Ramus plane to  95.75 90.62 -5.12 10.22 (1,47) 0.002
SN plane angle (93.99, 97.52) (87.93, 93.32) (-8.35, -1.90)
N-A-Pog 8.82 7.10 -1.72 2.63 (1.47) 0.111
 (7.65, 9.99) (5.32, 8.89) (-3.85, 0.41)
Mandibular  31.53 30.92 -0.609 0.145 (1,47) 0.705
plane to  SN  (29.76, 33.29) (28.22, 33.61) (-3.83, 2.61)
plane
SN-Pog angle 85.61 83.24 -2.36 2.83 (1,47) 0.099
 (84.06, 87.15) (80.88, 85.61) (-5.19, 0.46)
Max Inc. to  117.01 116.76 -0.24 0.00 (1.47) 0.931
Platal plane (113.92,120.10) (112.04,121.49) (-5.89, 5.40)
Mand Inc to  90.67 90.33 -0.33 0.02 (1.47) 0.881
mandibular (88.21, 93.12) (86.57, 94.09) (-4.82, 4.15)

a   Age was controlled  
b   ANCOVA test
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CONCLUSION

The Class III malocclusion Malay male subjects have high angle 
skeletal characteristics while the anteroposterior relationship suggests 
that Malay males with Class III malocclusion have a relatively retrusive 
maxilla compared to the mandible.
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