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Abstract 
 

Skeletal malocclusion affects dental and facial tissues. A complicating factor for diagnosis and treatment of skeletal class III malocclu-

sion is its multifactorial etiology. Genetics play an important role in determining the facial morphology of an individual. Prediction of a 

skeletal class III based on morphology can play an important step in orthodontic diagnosis and treatment planning. This case report fur-

ther supports the significant role of genetics in skeletal class III malocclusion. As seen in our case the skeletal class III if left untreated 

does not detiorate but rather shows a decrease in ANB ie in anterioposterior discrepancy. Hence the need for treatment should be ana-

lysed thoroughly in skeletal class III patients. 

 
Keywords: Class III malocclusion; Genetics; Multifactorial etiology; Skeletal malocclusion; Treatment need. 

 

1. Introduction 

Skeletal malocclusion may occur due to disturbance in the devel-

opment of maxillary and or mandible leading to various types of 

anomalies both dentally and skeletally. According to (Angle 

1899), class III malocclusion is defined as a condition when man-

dibular 1st molar is positioned mesially relative to the 1st molar of 

maxilla1. The prevalence of class III malocclusion varies among 

different ethnic groups with a higher frequency reported in Asian 

population2, 3,4. Sanborn recorded that in skeletal class III maloc-

clusion, 45.2% occurred due to mandibular protrusion, 33.0% due 

to maxillary retrusion, 9.5% with a combination of both and 9.5% 

with normal relationship. Etiology of class III malocclusion is 

multifactorial with genetics and environment playing a role in 

various combinations. Most true class III cases show a strong 

hereditary component as also seen in the Hapsburg family5, 6, 7. 

The pattern of inheritance in their family indicated that mandibu-

larprognathism is not a mandelian disorder but a multifactorial 

genetic disorder1. The diagnosis of true class III malocclusion can 

be made after making dental assessment by checking for class III 

malocclusion relationship and negative overjet along with func-

tional assessment by seeing no shift from CR to CO on mouth 

closure. Studying cephalometric parameters and familial pattern 

also helps in making final diagnosis.  

Treatment according to (Haitaoet al. 2013) should be undertaken 

as soon as the detection of the abnormality is made in the develop-

ing class III cases 8. According to( Dietrich 1970) the class III 

skeletal discrepancy worsened with age whereas (Guyer 1986) 

found that class III features present in different age groups of the 

sample may worsen with age, but they usually do not begin class 

III development later in life9, 10. It has been observed that un-

treated class III subjects maintained the morphological character-

istics of mandibular prognathism even after pubertal growth 

peek11.  

We present here a case report where class III skeletal features 

were seen in 11-year-old girl along with similar features in her 

elder sister and mother who was initially unaware of their condi-

tion. This study showed that class III inheritance has a strong ge-

netic influence and no treatment undertaken did not worsen their 

class III features. 

2. Case report 

A girl 11years 7months of age came to the Department of Ortho-

dontics and Dentofacial Orthopedics, HPGDC Shimla, with the 

chief complaint of irregular placement of upper /lower front teeth. 

The extraoral examination revealed a deficiency in a maxillary 

region, protruding chin making the profile concave. On intraoral 

examination she had been full complement of teeth. The molar 

relationships with both sides were developing class III with man-

dibular molar being 2 mm ahead of mesiobuccal cusp tips of max-

illary molar. The overjet was reduced to 1mm. The mouth closure 

from CR to CO showed no shift of mandible (Fig 1). 

The lateral cephalogram showed pt. A within normal range but pt. 

B was increased. The SNA was 810 and SNB was 830, hence ANB 

came out to be -20The Wits appraisal was -2mm (Fig 2). 

OPG revealed presence of 3rd molars (Fig 3). All these findings 

led to concluding that it was a true class III case. 

She was accompanied by her mother who gave consent for being 

examined .She was 42 years of age.On extra oral examination, a 

concave profile was also seen in her with more of protruding chin 

and a normal maxilla. Intraorally she had full complement of teeth 

with molars in class I relationship with reduced overjet(Fig 4) . 
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Fig. 1: Extraoral & Intraoral Photographs of the Patent. 

 

 
Fig. 2: lateral Cephalogram of the Patient. 

 

 
Fig. 3: OPG of the Patient. 

 

The lateral cephalogram revealed increased SNB 840 but a normal 

SNA of 850. The ANB was 10and Wits appraisal was 0mm (Fig 

5).  

The OPG showed mandibular right 3rd molar fully erupted (Fig 

6).She was asked to bring her husband and other daughter also to 
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the department to find a possible genetic link for class III maloc-

clusion. 

 

 

 
Fig. 4: Extraoral & Intraoral Photographs of the Mother of Patient. 

 

 
Fig. 5: Lateral Cephalogram of the Mother of Patient. 

 

 
Fig. 6: OPG of the Mother of Patient. 

 

The father of the patient did not reveal any class III features 

whereas the elder daughter , 16 years of age showed similar con-

cave profile The protrusion of her chin was very prominent , about 

which she was getting conscious recently. Intraorally the molars 

were in class III relationship (Fig 7). 

The lateral cephalogram also showed a skeletal class III pattern 

with normal maxilla and prognathic mandible with cephalometric 

readings of SNA as 790 and SNB as 810 making ANB of -20. The 

Wits appraisal was -2 mm (Fig 8).  

The OPG showed the presence of all 3rd molars (Fig 9). 
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Fig. 7: Extraoral & Intraoral Photographs of the Sister of Patient. 

 

 
Fig. 8: Lateral Cephalogram of the Sister of Patient. 

 

 
Fig. 9: OPG of the Sister of Patient. 

 

The aim of this case report was to enhance the role of genetics in 

skeletalclassIII malocclusion and to review the need for treatment 

in these patients. 

3. Discussion 

Skeletal malocclusion occurs due to aberrations in maxillary and 

mandibular growth during fetal development accentuated by in-

trinsic and extrinsic factors. True class III is one such skeletal 

malocclusion, which may be due to maxillary growth deficiency, 

or mandibular prognathism or various combinations of above two 

bringing about changes in the positioning, alignment and health of 

primary and or permanent dentition. The prevalence of class III 

malocclusion due to ethnicity ranges over from1% to 10%, sex 

and age12. 

Etiology of class III malocclusion is due to interaction of various 

environmental and genetic factors. (Jacobson et al.1974) studied 

that growth and size of mandible are affected by heredityalso he-

redity also by (McGuigan 1966) in the study on Hapsburg family 

13, 14. Family 13, 14. Are some environmental factors like en-

larged tonsil, mouth breathing habit, posture, trauma and disease, 

pharyngeal dimensions dimensions, may also contribute to class 

III malocclusion 1. 

According to (Harris & Johnson 1991) heritability of craniofacial 

features is higher in comparison to that of dental features15. The 

inheritance pattern in Hapsburg jaw shows class III being a multi-

factorial genetic disorder1. (Sthohmayer 1937and Woff 1993) 
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supported the inheritance of phenotypic features in mandibular 

prognathism16, 17. (prognathism16, 17. 1961) reported it reported 

in mandibular prognathism 31% of the sample had their father 

affected, in 18% their mother was affected as is seen in our case 

and in 40% cases both the parents were affected18. 

The heritability of craniofacial features is also seen in siblings as 

shown in studies of (Horowitz et al 1960 and Fernex 1967) with 

the transmission seen more from mothers to sons than from moth-

ers to daughters whereas in our case inheritance has been shown 

from mother to her two daughters19, 20. Human studies support 

an autosomal dominant mode of inheritance in two studies of class 

III phenotype21, 22.( Dietrich 1970) reported that discrepancy 

worsened with age whereas (Rakosi 1981 and Schilli 1981) con-

cluded that with increasing age the skeletal class III decreased 

from 18% to 3% 9, 23.(Mitani 23.(Mitani 1993)also reported that 

morphological characteristics of mandibular prognathism seen 

before pubertal growth peak did not fundamentally change show-

ing that the skeletal features have not worsened with age 24. As 

can be seen in our case where the patient is 11 years of age pre-

sents with true skeletal class III features. Her elder sister 16 years 

of age who had not undergone any treatment also had skeletal 

class III features with almost similar hard tissue readings. Howev-

er, her mother at the age of 42 years showed a decrease if not in-

crease in class III skeletal features. She had never undergone any 

orthodontic treatment and was unaware of any such skeletal mal-

occlusion. It can be seen that class III cases if left untreated do not 

further deteorate but rather an improvement is seen with growing 

age, further masking the skeletal deformity. 

The improved Annotation of genetic and physical maps offer great 

future potential for identifying genes associated with this trait. 

Class III cases are difficult to diagnose and treat due to its etiolog-

ical diversity. Inspite of many treatment options, some patients fail 

to show an improvement while some show relapse whereas others 

not receiving any treatment showed no further deterioration of 

skeletal deformity. Within the dentofacial complex, a compensato-

ry mechanism exists, which tries to preserve a proportional and 

harmonious facial pattern. As seen in our case the skeletal class III 

if left untreated does not detiorate but rather shows a decrease in 

ANB ieanterioposterior discrepancy. Hence the need for treatment 

should be analysed thoroughly in skeletal class III patients. 

4. Conclusion 

By knowing the role of genetics in skeletal class III malocclusion, 

we have better understanding regarding its pathophysiology, ena-

bling us for better therapeutic approach. Hence by including the 

parents and siblings of affected child with class III malocclusion a 

better correlation and analysis can be made leading to better prog-

nosis of the case. More studies should be promoted to identify 

etiological risk factors in order to assist in better diagnosis and 

management. in spite of many treatment options some patients not 

receiving any treatment showed no further deterioration of skeletal 

deformity 
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