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Abstract  
The gonial angle plays a crucial role in craniofacial morphology and directly affects 
mandibular positioning and growth patterns, and overall mandibular shape. This study 
aims to analyze the relationship between the gonial angle and skeletal class II division 1 
malocclusion, emphasizing its impact on skeletal discrepancy between the maxilla and the 

mandible, both horizontally and vertically. A total of 116 lateral cephalographs 56 males 
and 60 females of Libyan White Ancient population patients diagnosed with skeletal class 
II division 1, were analyzed using Dr.Ceph software (Fytik Co.) Eighteen skeletal 
measurements were assessed, with focus on the gonial angle (Ar-Go-Me) and correlation 
with ANB, SNB, and mandibular plane angle(SN-MP). Statistical analysis was done using 
SPSS 12.0 software (Lead Technology Co.). The measurement of the study sample was 
compared with the normal values of the Libyan population, including Pearson correlation 
analysis and t-tests to determine the significance of gonial angle effects. The results showed 
a significantly larger gonial angle observed in patients with class II Div1 malocclusion 
compared to normal cephalometric values for Libyans (p<0.01). The gonial angle 
demonstrates a positive correlation with ANB (r=0.287, p-0.002) and mandibular plane 
angle (r=0.352, p<0.001), and a negative correlation with SNB 9r=-0.297, p=0.001). These 
findings suggest that the increased gonial angle is associated with mandibular retrusion, 
steeper mandibular plane, clockwise (downward) rotation of the mandible, and increased 
lower facial height leading to a more pronounced class II skeletal relationship. 
Keywords: Cephalometrics, Gonial Angle. Class II Malocclusion, Mandibular Rotations. 

Received: 15/02/25 
Accepted: 11/04/25 

Published: 19/04/25 
 
 
Copyright © Khalij-
Libya Journal (KJDMR) 
2025. Open Access. 
Some rights reserved. 
This work is available 
under the CC BY-NC-SA 
3.0 IGO license. 
 

  

Introduction 
Skeletal class II malocclusion is primarily characterized by a discrepancy between the maxilla and the 

mandible, which can be due to mandibular retrusion, maxillary protrusion, or a combination of both [1,2 [. 

The gonial angle (Ar-GO-Me) is a critical cephalometric measurement that influences mandibular growth 

direction and rotation, playing a key role in the development of skeletal class II malocclusions [3,4]. A larger 

gonial angle is associated with a more vertical growth pattern and an increased tendency for mandibular 

retrusion. 
The purpose of this study is to investigate the influence of the gonial angle on skeletal class II division 1 

malocclusion and its correlation with important cephalometric measurements in Libyan patients, comparing 

them with normal values for the Libyan population [5[. Understanding this relationship will help 

orthodontists refine their treatment plan, particularly for cases requiring mandibular advancement or 

orthopedic corrections. 
 

Methods 

The study was conducted at Althager Orthodontic Center, Misrata, Libya, and included 116 lateral 

cephalometric radiographs of patients diagnosed with skeletal class II division 1 malocclusion (ANB≥4). The 
sample consists of 56 males (mean age18.2±5.2 yrs.) and 60 females (mean age 19,4±5.6yrs). The inclusion 

criteria include: patients of the white Libyan ancient population, diagnosis of skeletal class II division 1 

malocclusion (ANB angle ≥4). Radiographs were taken by the author using Strato X 2000(Villa Medical 

Systems- Italy) with teeth in centric occlusion. Digital cephalometric analysis was performed using Dr. Ceph 

software (Fytik Co. USA), measuring the gonial angle (mandibular growth direction and rotation Ar-GO-Me), 

ANB (sagittal skeletal discrepancy), SNB (Mandibular position relative to the cranial base, Mandibular plane 
angle (SN-MP growth pattern assessment) Fig 1, 2. 

Statistical analysis was done using SPSS 12.0 software, with Pearson correlation and independent t-tests 

applied to examine the relationship between gonial angle and other cephalometric parameters. 
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Figure 1. Gonial angle (Ar-Go-Me), the ANB and SNB angles 

 
Figure 2. The mandibular plane angle 

 

Results 

The mean gonial angle in class II division 1 patients was significantly larger than the normal Libyan 

cephalometric values (p<0.01), Table 1 and Bar Chart 1. The findings indicate that there is a strong negative 
correlation between ANB and SNB (r=-0.309, p=0.001) (Table 2). A larger gonial angle correlates positively 

with ANB (r=0.278, p=0.002), increasing the severity of the class II skeletal relationship. A negative 

correlation exists between the gonial angle and SNB (r=0.297, p<0.001), Tables 3,4, suggesting that as the 

gonial angle increases, mandibular retrusion becomes more pronounced. A strong correlation was found 

between the gonial angle and the mandibular plane angle (r=0.352, p<0.001), Table 5, confirming that a 
large gonial angle is linked to a vertical mandibular growth pattern and clockwise rotation. Table 6 shows 

the correlation between SNB and both the gonial and the mandibular plane angles. 

 

Table 1: Mean cephalometric values in class II patients vs. normal values 

Measurement 
Class II Patients 

(Mean ± SD) 

Normal Values 

(Mean ± SD) 
p-Value 

Ar-G0-Me 146.28±7.56 121.55±6.8 <0.001 

ANB angle 6.1± 1.3 2.0± 1.5  >0.001 

SNB angle 74.3± 3.2 78.0± 2.5  >0.01 

Mandibular plane 
angle (SN-MP) 

38.4± 4.7 32.0± 3.8  >0.01 

 

Table 2: Pearson correlation between ANB to SNB 

Pearson correlation  Pearson Correlation ( r ) Significance (2-tailed) 

ANB/SNB -0.309** 0.001 
** Correlation is significant at the 0.01 level. 
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Table 3: The Pearson correlation between articular angle and ANB angle 

Pearson 

correlation  

ANB 

Ar-Go-Me r=0.278 
** Correlation is significant at the 0.002 level. 

 

Table 4: The Pearson correlation between articular angle and mandibular plane angle 

Pearson correlation  SNB 

Ar-G0-Me r=0.297 
**Correlation is significant at the 0.002 level. 

 

Table 5: The Pearson correlation between articular angle and mandibular plane angle 

Pearson correlation SN-MP 

S-Ar=Go -0.352** 
** Correlation is significant at the 0.001 level. 

 

Table 6: The Pearson Correlation ( r ) of SNB and other measurements 

Pearson correlation  Pearson Correlation Significance (2-tailed) 

Ar-Go-Me -0.300 0.001 

SN-MP -0.447** 0.000 
** Correlation is significant at the 0.01 level. 

 

 
Bar chart 1: Class II patients vs. normal values 

Discussion 

The gonial angle is a crucial determinant of mandibular morphology and growth direction ]6[. A large gonial 

angle is associated with a more backward rotated mandible, leading to mandibular deficiency and a 

worsening of the Class II skeletal relationship [7,8]. Several studies have reported similar findings, 

highlighting the role of the gonial angle in contributing to retrognathic mandibles in Class II patients [9-11]. 
Increased gonial angles are also associated with high-angle facial patterns and reduced chin prominence, 

further exacerbating the Class II profile [12,13]. Patients with an excessive gonial angle often present with a 

steep mandibular plane, leading to increased anterior facial height and an unfavorable occlusal plane 

inclination [14-16]. 

These skeletal characteristics are important considerations in treatment planning. Orthopedic interventions, 

such as functional appliances in growing patients, can help redirect mandibular growth and counteract 
excessive gonial angle development [17-19]. In non-growing patients, orthognathic surgery or camouflaging 

orthodontic techniques may be required to manage these skeletal discrepancies effectively [20-23]. 

 

Conclusion 

This study confirms that an increased gonial angle significantly contributes to the severity of skeletal Class 
II Division I malocclusion. The strong correlation between the gonial angle and mandibular retrusion 

highlights its importance in cephalometric analysis and treatment planning. Future studies should include 
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longitudinal data to evaluate the effects of orthopedic interventions on gonial angle modulation. 

Understanding the role of the gonial angle in Class II malocclusion can aid in refining treatment approaches, 
ensuring better functional and aesthetic outcomes for patients.  
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