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Introduction

Angle defined Class II division 1 malocclusion as characterized 
by a distal relation of the lower teeth to the upper to the 
extent of more than one-half the width of one cusp and 
the maxillary incisors being protrusive.1 Class II division 1 
malocclusion, most of the times is caused by a retrognathic 
mandible.2-5 Retrognathic mandible, maxillary prognathism 
and reduced vertical skeletal jaw relationship are the most 
common characteristics of Class II division 1 malocclusion.5 

Majority of researchers, however, conclude that the mandible 
is retrognathic in relation to other cranial structures.1,2,6,12-14  
The ethnic aspect is an important characteristic in the 
morphologic variation of malocclusions.7

The purpose of the present study was to identify the 
craniofacial features in a sample of Nepalese and Chinese 
subjects with Class II division 1 malocclusion; and to compare 
between Nepalese and Chinese samples and Nepalese 
gender groups.

Materials and method

The present study was performed utilizing standardized lateral 
cephalometric radiographs of total 135 subjects comprising 
of 96 Nepalese samples (42 males, 54 females) collected from 
Department of Orthodontics, B.P. Koirala Institute of Health 
Sciences, Dharan, Nepal and 39 Chinese samples (12 males, 
27 females) collected from Department of Orthodontics, 
Dalian Medical University, Dalian, China. Written consent was 
obtained from all participants after explaining the nature and 
purpose of the radiograph. 

The criteria for inclusion of the sample were natural-born 
ethnic Nepalese and Chinese, Angle Class II division 1 
malocclusion, no craniofacial deformities, no previous 
orthodontic treatment, maxillofacial surgery or plastic surgery. 

Tracing of the lateral cephalometric radiographs was 
performed with standard manual technique using sharp 
3H pencil. All radiographs were traced and digitized by the 
principal author to minimize the error. The measurements 
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Objective: To identify the craniofacial features of Nepalese and Chinese subjects with Angle Class II division 1 malocclusion; and 
to compare between Nepalese and Chinese samples and Nepalese gender groups. 

Materials & Method: The cephalometric radiographs were obtained from 96 Nepalese (mean ages16.34 ± 5.4 years) and 39 
Chinese (mean age 17.18 ± 7.1 years) subjects with Angle Cass II division 1 malocclusion. Ten skeletal, nine dental and three soft 
tissue variables were investigated.  

Result: The craniofacial features between Nepalese and Chinese samples showed significant differences among fifteen of the 
twenty-two variables studied; whereas in comparison between gender groups, six parameters were significantly different.  

Conclusion: Both samples showed well positioned maxilla, retrusive mandible and Class II skeletal tendency. In comparison, 
maxilla was more protrusive, mandible was more retrusive and overjet was more increased in Chinese. The Nepalese showed 
more prominent nose and chin.
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Figure 1: Hard tissue and soft tissue cephalometric landmarks: 
1. Sella turcica (S); 2. Nasion (N); 3. Subspinale (A);  
4. Supramentale (B); 5. Pogonion (Pg); 6. Gnathion (Gn); 
7. Menton (Me); 8. Gonion (Go); 9. Incision superius (Is);  
10. Upper incisor apex (UIA); 11. Incision inferius (Ii); 12. Lower 
incisor apex (LIA); 16. Porion (Po); 17. Orbitale (Or); 18. Soft 
tissue nasion (N1); 19. Pronasale (Pr); 20. Subnasale (Sn);  
21, Labrale superius (Ls); 22. Labrale inferius (Li); 23. Soft-tissue 
pogonion (Pg1).

Figure 3: Soft tissue measurements: 1. Mandibular Plane 
Angle (GoGn to Sn); 2. Facial Angle (NPg-OrPo); 3. Angle of 
Convexity (NA- APg);  4. Angle of Soft tissue facial convexity 
(N1-Sn-Pg1); 5. Angle of total Soft tissue facial convexity  
(N1-Pr-Pg1); 6. A-B Plane Angle (AB-NPg).

Figure 4: Dental measurements: A. U1-NA Line: The distance 
between U1 crown and NA line; B. L1-NB Line: The distance 
between L1 crown and NB line; C. U1-APg Line: The distance 
between incisal edges of maxillary central incisor to the line 
from Point A to Pogonion.

Figure 2: Skeletal measurements: 1. SNA Angle; 2. SNB 
Angle; 3. ANB Angle; 4. Z Angle; 5. Y-axis (SGn-FH);  6. Cant 
of occlusal plane (OP-FH); 7. Occlusal Plane Angle (OP-SN);          
8. Mandibular Plane Angle (GoMe-FH); 9. U1 to NA Angle; 
10. L1 to NB Angle; 11. Inter-incisal (U1 to L1) Angle; 12. L1 to 
Occlusal Plane (L1-OP) Angle; 13. L1 to Mandibular Plane  
(L1-GoMe) Angle.

were obtained for ten skeletal, nine dental and three soft tissue parameters. The related landmarks and measurements are 
shown in Figure 1- 4. All statistical calculations were performed using Microsoft Office Excel 2003 and SPSS version 17.0 software 
program. Descriptive statistics and independent student t-test were carried out on the data for comparison between Nepalese 
and Chinese samples and between the genders. Results were considered to be statistically significant when p ≤ 0.05.
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Result

The mean age of the sample was 16.34 ± 5.4 years for Nepalese and 17.18 ± 7.1 years for Chinese subjects. Comparison of 
craniofacial features on cephalometric, dental and soft tissue parameters between Nepalese and Chinese sample is presented 
in Table 1. Craniofacial features and difference between Nepalese male and female subjects is presented in Table 2.

Table 1: Comparison of craniofacial parameters between Nepalese and Chinese subjects with Class II division 1 malocclusion

Parameters
Nepalese (N = 96) Chinese (N =39)

t-value p-value
Mean SD Mean SD

Skeletal

Facial Angle 84.85 4.30 82.30 3.70 3.235 0.002*

Angle of Convexity 6.90 7.83 12.61 5.56 - 4.140 0.000*

A-B Plane Angle -8.75 4.13 -10.14 3.30 1.865 0.064

MP Angle (GoMe-FH) 24.94 7.86 31.73 6.97 - 4.688 0.000*

Y-axis 61.37 5.21 66.96 4.42 - 5.878 0.000*

SNA Angle 81.22 4.30 80.88 3.25 0.450 0.653

SNB Angle 76.52 4.00 74.71 3.29 2.489 0.014*

ANB Angle 4.75 2.95 6.16 2.18 - 2.702 0.008*

MP Angle (GoGn-SN) 29.13 8.21 35.88 6.65 - 4.559 0.000*

Occlusal Plane Angle 16.41 6.13 22.84 4.85 - 5.840 0.000*

Dental

Cant of Occlusal Plane 9.33 5.69 15.46 4.97 - 5.874 0.000*

Inter-incisal Angle 112.65 10.55 116.29 11.96 - 1.745 0.083

L1 to Occlusal Plane Angle 65.78 7.75 66.46 8.61 - 0.447 0.655

L1 to Mandibular Plane Angle 98.00 8.95 96.82 7.41 0.727 0.469

U1-A Pg Line (mm) 11.39 2.78 11.10 3.04 0.540 0.590

U1-NA Angle 35.77 9.99 26.55 8.09 5.117 0.000*

U1-NA Linear (mm) 9.38 3.58 6.73 2.96 4.092 0.000*

L1-NB Angle 27.02 7.78 30.76 7.56 - 2.557 0.012*

L1-NB Linear (mm) 7.02 2.76 9.46 2.91 - 4.580 0.000*

Soft tissue

N1-Sn-Pg1 21.21 6.29 20.35 5.77 0.736 0.463

N1-Pr-Pg1 49.43 5.45 44.30 5.00 5.052 0.000*

Z Angle 66.16 7.00 63.41 6.48 2.117 0.036*

* Statistically significant at p ≤ 0.05

DISCUSSION

The present study found that, Nepalese subjects possessed slightly higher Sella-Nasion-Point A (SNA) angle than Chinese, however 
not statistically significant. It suggests well positioned maxilla in relation to cranial base, corroborating to previous studies.2,4,15-17 The 
sagittal position of the mandible (SNB) was retracted in relation to the cranial base in both samples, which is in agreement with 
other researchers.1,2,6,8,11-14,20,21 Contrarily, Adams in 198122 reported orthognathic position of the mandible. In the present study, 
mean SNB value was 74.71o degree for Chinese and 76.52o for Nepalese; where as another study on Chinese18 found SNB value of 
77o. The SNB value for Brazilian subjects17 was reported as 75.39o. There are relevant data that accept the variations in the position 
of mandible as inherent characteristic.2,10,19

Mean Point A-Nasion-Point B (ANB) angle in Chinese sample was 6.16o, which was 1.4o greater than the Nepalese. Another study18 
on Chinese also found similar ANB value of 6o. It indicates that, Chinese have more of Class II skeletal tendency than the Nepalese. 
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Table 2: Comparison of craniofacial parameters between Nepalese male and female subjects with Class II division 1 malocclusion

Parameters
Male (N = 42) Female  (N =54)

t-value p-value
Mean SD Mean SD

Skeletal

Facial Angle 85.14 3.79 84.63 4.69 0.577 0.565

Angle of Convexity 8.28 8.71 5.83 6.97 1.532 0.129

A-B Plane Angle -9.91 4.56 -7.85 3.55 - 2.494 0.014*

MP Angle (GoMe-FH) 23.14 7.77 26.35 7.71 - 2.015 0.047*

Y-axis 61.15 4.39 61.54 5.81 - 0.363 0.717

SNA Angle 82.30 4.46 80.38 4.01 2.214 0.029*

SNB Angle 77.04 4.63 76.11 3.42 1.138 0.258

ANB Angle 5.35 3.35 4.27 2.54 1.793 0.076

MP Angle (GoGn-SN) 27.11 8.69 30.70 7.52 - 2.163 0.033*

Occlusal Plane Angle 16.59 7.50 16.27 4.88 0.250 0.803

Dental

Cant of Occlusal Plane 9.80 5.42 8.96 5.90 0.721 0.472

Inter-incisal Angle 112.88 11.19 112.48 10.14 0.183 0.855

L1 to Occlusal Plane Angle 66.42 8.04 65.27 7.55 0.720 0.474

L1 to Mandibular Plane Angle 99.50 9.31 96.83 8.57 1.456 0.149

U1-A Pg Linear (mm) 11.64 2.42 11.20 3.04 0.765 0.446

U1-NA Angle 34.88 10.81 36.46 9.34 - 0.768 0.444

U1-NA Linear (mm) 9.30 3.65 9.44 3.55 - 0.182 0.856

L1-NB Angle 26.97 8.12 27.05 7.58 - 0.049 0.961

L1-NB Linear (mm) 7.23 2.86 6.85 2.70 0.677 0.500

Soft tissue

N1-Sn-Pg1 23.28 5.99 19.61 6.09 2.953 0.004*

N1-Pr-Pg1 51.15 5.49 48.07 5.07 2.844 0.005*

Z Angle 64.90 6.97 67.14 6.92 - 1.570 0.120

* Statistically significant at p ≤ 0.05

The maxillary incisor to Nasion-Point A plane (U1 to NA) 
angular and linear measurements were greater in Nepalese 
by 9.22o and 2.65 mm respectively, which suggest more 
axial inclination and forward placement of upper incisor 
teeth in Nepalese. Contrarily, Mandibular incisor to Nasion-
Point B plane (L1 to NB) angular and linear measurements 
were greater in Chinese by 3.74o and 2.44 mm respectively, 
suggesting more axial inclination and forward placement 
of lower incisor teeth in Chinese. In the present study, mean 
value of L1 to mandibular plane angle was 96.82o ± 7.42 in 
Chinese, which was nearly same (96.6 ± 7.0 degree) as in a 
similar study.18 

Gender variation exerts little or no effect on skeletal and 
dental components of Class II malocclusion;9 this statement 
has been supported by the present study. Nepalese male 
subjects showed larger SNA angle and larger negative value 
in A-B plane angle suggesting of more protrusive maxilla and 
more retropositioned mandible. The mean values of GoMe-FH, 

The Mandibular Plane Angles; (GoMe-FH) and GoGn-SN were 
6.78o and 6.74o larger respectively in Chinese. The GoGn-SN 
mean value was 35.88o ± 6.65 in Chinese which is nearly same 
as another study18 with 36.7o ± 6.4 value. The Chinese sample 
showed lower mean value of facial angle, suggesting more of 
a retrusive chin. The mean value of Y-axis growth and Cant of 
occlusal plane were higher in Chinese, suggesting downward 
and rearward chin position. The present study suggests Class II 
facial pattern in both samples but more prominent in Chinese. 
Both groups showed greater occlusal plane angle, suggesting 
vertically growing face and skeletal open bite; in Chinese 
occlusal plane angle was 6.45o more, suggesting of long face. 

The total soft tissue facial convexity was 5.11o greater and 
Z angle was larger in Nepalese sample; suggest more 
prominent nose and larger chin respectively. Angle of 
convexity was positive in both samples but lesser in Nepalese 
sample, suggesting less prominence of maxillary denture base 
in Nepalese. 
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GoGn-SN and non significant Z-angle were higher in Nepalese 
females, suggest longer and less convex facial profile. The 
angle of soft tissue facial convexity and total soft tissue facial 
convexity were higher in Nepalese males; suggesting that 
females have relatively straighter facial profile.

Conclusion

Both Nepalese and Chinese samples showed Class II skeletal 
pattern, longer anterior face with well positioned maxilla. 
Nepalese subjects showed protruded maxillary incisors, more 
prominent nose and chin. Chinese subjects showed more 
retrusive mandible, skeletal open bite, protruded mandibular 
incisors, and increased overjet. Nepalese male samples 
showed more prominent maxilla, retruded mandible and 
prominent nose than females. 

Nepalese samples have distinct cephalometric features, 
which should be used as a reference in the orthodontic 
treatment of Nepalese patients. However, this study cannot 
represent the skeletal norms as a whole; further studies with 
larger sample would give the overall scenario.
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