
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 04, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1458 

Determination of Gonian Angle by Analytical Method 
Gaurav Sharma1 Dr Jagjit Singh Randhawa2 Dr Parveen Kalra3 Shagun Sharma4 

1M. Tech. Student 2Assistant Professor 3Professor 4Ph.D. Scholar 
1,2,3,4Department of Production & Industrial Engineering 

1,2,3,4Centre of Excellence, Industrial & Product Design PEC University of Technology, Chandigarh 

India

Abstract— Mandible angle is the most important angle of the 

craniofacial complex. It is important for the diagnosis of 

craniofacial disorders. Overall facial profile depends upon the 

mandible angle and its deviation towards outward. Due to any 

cause if a part of mandible is removed or damaged it is very 

difficult to reconstruct it. In this study total 5 STL files of 

mandible were selected randomly. Mandible angle and 

mandible tilt angle were determined by analytically using 

matrix transformations. 
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I. INTRODUCTION 

Mandible is the word derived from the Latin word mandibular 

means “lower jaw” [3]. In craniofacial complex it is the 

largest, strongest, and lowest bone. In craniofacial complex it 

is the only bone which can perform separate movements. It is 

the key structure for aesthetic and functional point of view 

[1]. 

Mandible angle also called as gonian angle. 

Chewing, facial expressions, defining the feature and shape 

of the lower face, speech, and airway stability as it supports 

the tongue base were the main function of mandible [3]. Due 

to complex structure and shape of mandible careful surgical 

planning has to be done to get predictable outcomes. Doctors 

depend upon their experience and visualisation capability to 

reconstruct mandible during maxillofacial surgery. To 

maintain original structure during mandible reconstruction is 

difficult. 

Information about vertical parameters and facial 

skeleton symmetry were gathered from the mandible angle 

and mandible tilt angle [1]. Small deviation in mandible angle 

and mandible tilt angle will cause many oral and aesthetic 

related problems. To increases the efficiency of maxillofacial 

surgery mandible angle and mandible tilt angle should be 

known before the surgery so that preoperative surgeries can 

be performed and customised cutting guides will be designed. 

Mandibular fractures include interpersonal violence 

(IPV), sports related injuries, motor vehicle accidents 

(MVAs), and fall. Reports have shown that mandibular 

fractures due to MVAs and IPV more than 75%, work related 

7%, due to fall 7%, sports related 4%, and remainder due to 

miscellaneous activities[5]. 

Most prone sites of mandibular fractures are listed 

as, Mandible angle (30%), condyle (23%), symphysis (22%), 

Body (18%), Ramus (2%) and coronoid process (1%) [5]. 

The current study focus on determining gonian angle 

and gonian tilt angle of the randomly selected STL files using 

analytical approach. Matrix transformation is used to 

determine the angles by defining points and proper planes on 

the images. 

II. RECENT STUDIES 

Kim et al. had done 3D CT analysis of all individual using 

multi-slice scanner (MSCT). Help of MSCT data 3D model 

was created using Aquarius iNtuition software and then 

cephalometric analysis was done. 3D CT imaging was used 

for measurement of angles. The View box software was used 

for identifying the hard tissue landmarks [2]. 

Shahabi et al. used 2H pencil for selected 

radiographs and traced them on cellulose acetate sheet. 

Cephalometric landmarks were located and marked. 

Cephalometric protractor and callipers were used for drawing 

line and measuring angles. In panoramic radiographs angle 

was measured by drawing two tangents from inferior border 

of mandible and posterior borders of condyle and ramus [9]. 

Bhullar et al.  Measured the mandible angle by 

drawing tangents from lower border of ramus and condyle. In 

lateral cephalograms mean of gonian angles in superimposed 

projections was calculated [1]. 

Srineerja et al. calculated mandible angles by 

putting protractor with the base of mandible and scale of 

protractor towards posterior border of ramus. In OPGs 

mandible angle was determined by drawing lines tangent to 

base mandible and posterior border of ramus. Intersection of 

lines form the mandible angle and it is measured with 

protractor using same procedure [3]. 

Rautia et al.   Asked the patients about the age of 

their present dentures and the time for which they had been 

totally edentulous before prosthetic treatment. Panoramic 

radiographs taken before prosthetic treatment were used for 

measuring the mandible angle. The right mandible angle was 

statistically significantly smaller than the left one. The size of 

the mandible angle did not depend upon age of the patients, 

edentulous period or alveolar ridge resorption [4]. 

Tsai et al. used a computer assisted mandible 

reconstruction planning (CAMRP) program was used to 

calculate cutting length, number of fibula pieces, and angles. 

Designing of jigs and fixtures for mandible cutting and 

arrangement of fibula segments were done using above 

information [13]. 

III. MATERIALS AND METHOD 

The study consists of 5 STL files of mandible picked 

randomly from site www.thingiverse.com. Gonian angle was 

determined by analytical method using matrix 

transformations. Points and planes were defined on images 

than transformations were used. Flow chart of methodology 

was shown below. 

After loading STL file and extracting the region of 

interest manually we define the points and gather the point’s 

coordinates in MATLAB. To calculate the angle we use the 

transformation matrix. 
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Fig. 1: Showing the working methodology 
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For calculating the angle, 

θ = tan-1(Px/Py) 

After calculating angle of one mandible this method 

applied to other mandibles for determining angles of other 

mandibles. 

IV. RESULTS 

A. Goninan Angles 

Results of Analytical method using matrix transformations, 

Angle of mandible 1 was 128.3°, mandible 2 was 125.54°, 

mandible 3 was 124.41°, mandible 4 was 128.71°, mandible 

5 was 129.9°. 

 

 

 
Fig. 2: Showing gonian angles of 5 mandibles 

B. Gonian Tilt Angles 

Results of Analytical method using matrix transformations, 

Tilt angle of mandible 1 was 14.02°, mandible 2 was 22.49°, 

mandible 3 was 10.97°, mandible 4 was 8.36°, mandible 5 

was 23.9°. 

 

 

 
Fig. 3: Showing gonian tilt angle of 5 mandibles 

V. DISCUSSION 

Mandible is the key structure for Aesthetic and functional 

point of view [2]. Due to the uneven structure and curvature 

of mandible it is important to measure the mandible angle and 

mandible tilt angle before performing a surgery. 

Due to irregular curvature of mandible it is not easy 

to locate the exact points on the mandible. Relationship 

between the soft tissues and bony structures should be 

analysed because shape below bony structure and above the 

soft tissues may change with every single individual. 

Human errors were there in analytical approach and 

to calculate angles through analytical approach was a tedious 

job. Lot of calculation was required. 
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VI. CONCLUSION 

Maxillofacial surgery required high precision. Knowing the 

exact angles before surgery it is easy to reconstruct mandible 

to high accuracy and also we can perform a preoperative 

surgery, easily design cutting guides and splint for mandible 

and easy to put wiring and plates to tighten or adjusting the 

mandible to proper shape and place. Analytical method may 

be subjected to some human errors so other approaches were 

also be tried to cross check the results. 
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