
ABSTRACT
AIMS
1. To study the association between skeletal malocclusions and temporomandibular joint dysfunction.
2. To study the association between skeletal malocclusions and condylar position.
3. To study the association between temporomandibular joint dysfunction and condylar position.

Methods : skeletal skeletal

skeletal

The subjects were divided into three groups for  malocclusions viz. class I  
malocclusion with or without TM dysfunction, class II malocclusion with or without TM dysfunction, 
and class III  malocclusion with or without TM dysfunction. Once the patient fulfilled the 
criteria, the presence or absence of signs of TM dysfunction were elicited from the patient.

Results: It shows the association between TM dysfunction signs and left and right condylar positions. It shows 
the association between TM dysfunction symptom and left and right condylar positions. It shows the 
association between skeletal malocclusions and TM dysfunction signs and symptom. It shows the association 
between skeletal malocclusions and left and right condylar positions. 

Conclusion : There was an association between TM dysfunction signs and left and right condylar positions. 
But, there was no association between TM dysfunction symptoms and left and right condylar positions. There 
was an association between skeletal malocclusions and TM dysfunction signs. But there was no association 
between skeletal malocclusions and TM dysfunction symptoms. There was an association between skeletal 
malocclusions and left condylar position.

CLINICAL SIGNIFICANCE : This study indicates that skeletal malocclusions and factors of condylar position 
should be seen as merely cofactors in the sense of one piece of the mosaic in the multifactorial problem of TM 
dysfunction. TM dysfunction factors that showed significant effects to various skeletal malocclusions through 
this study . This study shows clinical significance of association of various types of skeletal malocclusions to 
different condylar positions and TM dysfunction signs and symptoms. Before treating orthodontic patients, one 
should evaluate and treat the TM disorders for better prognosis.

Keywords : Temporomandibular joint dysfunction, Condylar position, skeletal malocclusions, Transcranial 
radiograph, Lateral cephalogram.

INTRODUCTION

The dental profession was generally first drawn 

i n t o  t h e  a r e a  o f  T M  d i s o r d e r s  b y  a n  

otolaryngeologist, Dr. James Costen. It was in the 

late 1940's and into the 1950's that the profession 

began to look more closely at occlusal interferences 

as the major etiologic factor in TM disorders. 

Further in the 1960's and into the 1970's, occlusion 

and later emotional stress were accepted as the 

major causative factors for TM disorders.

The malocclusion may be relevant to inducing 

functional imbalance of the musculature and 

malposition of the condyle in the TM joint, which 

are further related to the occurrence of TM 
[1]

disorders.  Both functional and morphologic 

aspects of the occlusion have been implicated as 
[2]

causative factors .

TM dysfunction is a generic term for a number of 

clinical signs and symptoms involving the 

masticatory muscles, the TM joints and associated 
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[3]
structures . Functional disturbances of the 

masticatory system in children and adolescents are 

common and seem to increase with age into 
[4]adulthood . 

MATERIAL AND METHODS

Source of Data

In recent years attention has been 

drawn to the use of electromyography, sonography 

and thermography in the diagnosis and treatment 

of TM disorders. In addition to the subjective signs 

and symptoms, TM disorders also be assessed by 

using transcranial projections to determine the 
[5]

condylar position .

The condylar position is determined by the relative 

dimension of the anterior and posterior joint spaces 

between the fossa and the condyle surface. The 

condyle is considered to be in the middle of the fossa 

(concentric) when the anterior and posterior joint 

spaces are equal. When the posterior joint space is 

narrow in comparison to the anterior joint space, 

the condyle is retruded. Conversely, when the 

posterior joint space is wider than the anterior joint 

space, the condyle is protruded. When the condyles 

were not in the middle of both fossae symmetrically, 

there was over a 90% incidence of joint noise and 

chronic or acute muscle spasm. 

Though, not many studies have been done in this 

aspect correlating TM dysfunction, condylar 

position and malocclusion, the present study was 

undertaken to know the relationship that the above 

mentioned parameters share with each other. As 

there are only few studies in this field especially 

among our Indian population, this study has been 

undertaken to determine the association between 

TM dysfunction, condylar position and skeletal 

malocclusion 

AIMS AND OBJECTIVES

1. To study the association between skeletal 

malocclusions and temporomandibular joint 

dysfunction.

2. To study the association between skeletal 

malocclusions and condylar position.

3. To  s t u dy  t h e  a s s o c i a t i o n  b e t w e e n  

temporomandibular joint dysfunction and 

condylar position.

The present study evaluated 80 subjects having 

skeletal malocclusions from the Department of 

Orthodontics, College of Dental Sciences and 

Davangere. The subjects were divided into four 

groups for skeletal malocclusions, viz class I 

malocclusion with or without TM dysfunction, 

skeletal class II malocclusion with or without TM 

dysfunction and class III malocclusion with or 

without TM dysfunction.

Criteria for Patient Selection

1. Patients having Skeletal class I, class II and 

class III malocclusions with or without TM 

dysfunction.

2. Patients should be aged between 15 and 25 

years.

3. Patients must belong to local Davangere 

population.

List of Armamentarium

1. Instruments used for screening: Mouth, 

mirror, explorer, straight, probe, tweezer, 

kidney, tray, gloves, mouth mask.

2. Instruments used for tracing radiographs. 

Transparent cellulose acetate sheet, light box, 

lead pencil, measuring scale—protractor, 

eraser.

3. Radiographic  equipment :  Advanced 

panoramic and cephalometric equipment.

4. Radiographic films: Standard 8 × 10" Kodak T-

mat TME gold, lateral radiographic head film, 

standard 6 × 12" Kodak T-mat TME gold, 

transcranial radiographic head film.

Methods

By considering the above-mentioned inclusion 

criteria, the subjects were selected for our study. 

Once the patient fulfilled the criteria, the presence 
10or absence of signs of TM dysfunction  were elicited 

from the patient.

The clinical signs of TM dysfunction were scored 

as follows

1. Maximal mouth opening (0  40 mm, 1 = 30 to 

39 mm, 2  30 mm).

2. Mandibular deflection during opening 

movement (0  2 mm, 1 = 2 to 5 mm, 2  5 mm).

3. Impaired TM joint function [(clicking, locking, 
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luxation); (0 = no impairment, 1 = palpable 
clicking, 2 = evidently clicking, locking, 
luxation)].

4. TM joint pain (0 = no pain, 1 = palpable pain, 2 
= palpebral reflex).

5. Muscle pain (0 = no pain, 1 = palpable pain, 2 = 
palpebral reflex). The sum of the scores 
(points) form the basis of grouping by grade 
of dysfunction, where 0 = no dysfunction, I = 
mild dysfunction (1-4 points), II = moderate 
dysfunction (5-9 points), III = severe 
dysfunction (>9 points).

The patient was asked for the presence or absence 
of symptom of TM dysfunction, i.e. headache.

A lateral cephalogram and a transcranial 
9radiograph  of each patient were taken in the 

department of oral medicine and radiology.

PROFORMA

11
Signs and Symptom  of TM Dysfunction

1. Maximal mouth opening: (0  40 mm, 1 = 30 to 
39 mm, 2  30 mm).

2. Mandibular deflection during opening 
movement: (0  2 mm, 1 = 2 to 5 mm, 2  5 mm).

3. Impaired TM Joint function (clicking, locking, 
luxation): (0 = no impairment, 1 = palpable 
clicking, 2 = evident clicking, locking, luxation).

4. TM Joint pain: (0 = no pain, 1 = palpable pain, 2 
= palpebral reflex).

5. Muscle pain: (0 = no pain, 1 = palpable pain, 2 = 
palpebral reflex).

Grades of TM Dysfunction

0 = no dysfunction, 1 = mild dysfunction (1-4 
points), 2 = moderate dysfunction (5-9 points), 3 = 
severe dysfunction (>9 points).

Types of Malocclusion

Skeletal malocclusions: Class I/class II class III.

Position of Condyle

1. Left condyle: Anterior/concentric/posterior 

2. Right condyle: Anterior/concentric/posterior

RESULTS

The present study was conducted to know the 
association between TM dysfunction, condylar 
position and skeletal malocclusions. Among 80 
patients, who visited the department of 
orthodontics and dentofacial orthopedics

STATISTICAL ANALYSIS

Descriptive data are present as number and 
percentages for each of the categories. Chi-square 
test was used to find any significant difference 
between the groups. A-P value of less than 0.05 was 
considered for statistical significance.

Observations from Table - 1

Table 1 Shows the association between TM 
dysfunction signs and left & right condylar 
positions. 
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TABLE – 1 : ASSOCIATION BETWEEN TEMPEROMANDIBULAR JOINT DYSFUNCTION (TMD) SIGNS AND 
LEFT & RIGHT CONDYLAR POSITIONS

TMD 

signs

 

 
No. of 

cases
 

Left condylar position  
No. of 

cases
 

Right condylar  position

Anterior  Concentric  Posterior  Anterior  Concentric Posterior

n (%)
 

n (%)
 

n (%)
 

n (%)
 

n (%) n (%)

Grade 0

 
47

 
10 (21.3)

 
25 (53.2)

 
12 (25.5)

 
47

 
8 (17)

 
28 (59.6) 11 (23.4)

Grade 1

 

24

 

6 (25)

 

8 (33.3)

 

10 (41.7)

 

24

 

9 (37.5)

 

6 (25) 9 (37.5)

Grade 2

 

9

 

4 (44.4)

 

0

 

5 (55.6)

 

9

 

4 (44.4)

 

2 (22.2) 3 (33.4)

Grade 3

 

0

 

0

 

0

 

0

 

0

 

0

 

0 0

Total 80 20 (25) 33 (41.3) 27 (33.7) 80 21 (26.3) 36 (45) 23 (28.7)

2 2 X = 6.85,  P < 0.05  S                    X = 10.21,  P < 0.01  S
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Among the 80 subjects, Grade-0 TM dysfunction 
signs were present in 47 subjects for both the left 
and right condyles. In these 47 subjects, the left 
condyle was anteriorly placed in 10 cases, 
concentrically in 25, and posteriorly in 12 cases. 
The right condyle was anteriorly placed in 8 cases, 
concentrically in 28, and posteriorly in 11 cases. 

24 subjects showed grade-1 TM dysfunction signs 
in both the left and right condyles. Further more the 
left condyle was anteriorly placed in 6 cases, 
concentrically in 8, and posteriorly in 10 cases. The 
right condyle was anteriorly placed in 9 cases, 
concentrically in 6 and posteriorly in 9 cases. 

9 subjects showed grade-2 TM dysfunction signs in 
both the left and right condyles. The left condyle 
was anteriorly placed in 4, and posteriorly placed in 
5 cases. In these 9 cases the concentric placement of 
the left condyle was not present. The right condyle 
was anteriorly placed in 4 cases, concentrically in 2 

and posteriorly placed in 3 cases. 

Among the 80 subjects evaluated, grade-3 TM 
dysfunction signs were absent, in both the left and 
right condyles. 

Considering the relationship between TM 
dysfunction signs and the left condyle, a statistically 
significant relation was found between them (P < 
0.05). As for the association between TM 
dysfunction signs and the right condyle. Statistically 
significant association was also found between 
them (P < 0.01). 

Observations from Table – 2 

Table 2 : Shows the association between TM 
dysfunction symptom and left and right condylar 
positions. Among 80 subjects TM dysfunction 
symptom viz, headache was present in 5 cases. In 
these 5 cases, the left condyle was anteriorly placed 
in 2 cases and posteriorly placed in 3 cases. As for 
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TABLE – 2 : ASSSOCIATION BETWEEN TMD SYMPTOM AND LEFT & RIGHT CONDYLAR POSITIONS

T
M

D
 s

y
m

p
to

m

No. of 

cases 

Left condylar position  
No. of 

cases  

Right condylar position

Anterior  Concentric  Posterior  Anterior  Concentric Posterior 

n (%)
 

n (%)
 

n (%)
 

n (%)
 

n (%)
 

n (%)

Headache 

present
 

5
 

2 (40)
 

0
 

3 (60)
 
5

 
1 (20)

 
2 (40)

 
2 (40)

Headache 

absent

 

75

 
18 (24)

 
33 (44)

 
24 (32)

 
75

 
20 (26.7)

 
34 (45.3)

 
21 (28)

Total

 

80

 

20 (25)

 

33 (41.3)

 

27 (33.7)

 

80

 

21  (26.3)

 

36 (45)

 

23  (28.7)

the right condyle, among the 5 cases with the 
presence of headache, the right condyle was 
anteriorly placed in 1, concentrically in 2 and 
posteriorly in 2 cases. 

Among the 75 subject with the absence of headache, 
the left condyle was anteriorly placed in 18 cases, 
concentrically in 33 and posteriorly placed in 24 
cases. The right condyle was anteriorly placed in 20 
cases, concentrically in 34 and posteriorly in 21 
cases. 

Statistical significance was not found for the 
association between TM dysfunction symptom and 

left condylar position (P = 0.15) and also no 
statistical significance was found between the TM 
dysfunction symptoms and the right condylar 
position (P = 0.84).

Observations from Table – 3

Table-3 shows the association between skeletal 
malocclusions and TM dysfunction signs and 
symptom. Among 80 subjects 49 subjects with the 
skeletal class I, headache was present in 1 case, 
absent in 48 cases. 

Grade-0 was present in 39 cases, grade-1 in 8 cases, 

2 2 X = 3.77,  P = 0.15  NS               X = 0.34,  P = 0.84  NS
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grade-2 in 2 cases. In these 49 cases, the grade-3 
was not present. Among 23 subjects with skeletal 
class-II, headache was present in 4 cases, absent in 
19 cases. Grade-0 was present in 5 cases, grade-1 in 
11 cases, grade-2 in 7 cases and grade-3 was not 
present. 

In the 8 subjects with the skeletal class III, headache 
was not present. Grade-0 was present in 3 cases, 
grade-1 in 5 cases. In these subjects grade-2 and 
grade-3 TM dysfunction signs were not present. 

Statistical significance was found for the 
association between skeletal malocclusions and TM 
dysfunction symptom (P<0.05). As for the 
association between skeletal malocclusions and TM 
dysfunction signs. Statistically significant 
association was also found between them (P<0.01). 

Observations from Table – 4

Table-4 shows the association between skeletal 
malocclusions and left & right condylar positions. 

Among 80 subjects, showing 49 subjects with the 
skeletal class-I, the left condyle was placed 
anteriorly in 12 cases, concentrically in 20 cases 
and posteriorly in 17 cases. The right condyle was 
placed anteriorly in 12 cases, concentrically in 22 
cases and posteriorly in 15 cases. 

Among the 23 subjects with the skeletal class II, the 
left condyle was placed anteriorly in 5 cases, 
concentrically in 8 cases and posteriorly in 10 cases. 
The right condyle was placed anteriorly in 4 cases, 
concentrically in 12 cases and posteriorly in 7 cases. 

In the 8 subjects with the skeletal class III, the left 
condyle was placed anteriorly in 3 cases, 
concentrically in 5 cases. The right condyle was 
placed anteriorly in 5 cases, concentrically in 2 
cases and posteriorly in 1 case. 

Considering the relationship between skeletal 
malocclusions and left and right condylar positions, 
a statistically significant relation was not found 
between skeletal malocclusions and left condylar 

TABLE – 3 : ASSOCIATION OF SKELETAL MALOCCLUSIONS AND SYMPTOM & SIGNS OF TMD 

Sk. 

Cl.  

No. of 

Cases  

Symptom
 

Signs of TMD 

Head ache present 

 n (%)
 

Head ache absent 

n (%)
 

Grade -0  Grade -1  Grade -2 Grade -3

I

 

49

 

1 (2.1)

 

48 (97.9)

 

39 (79.6)

 

8 (16.3)

 

2 (4.1) 0

II

 

23

 

4 (17.4)

 

19 (82.6)

 

5 (21.7)

 

11 (47.8)

 

7 (30.4) 0

III

 

8

 

0

 

8 (100)

 

3 (37.5)

 

5 (62.5)

 

0

 

0

Total

 

80

 

5 (6.3)

 

75(93.8)

 

47 (58.7)

 

24 (30.0)

 

9 (11.3) 0

 

2 2
X = 6.89,     P < 0.5 S          X  = 28.6,         P < 0.001 HS  

Sk. Cl.
 

No.of cases
 

Left condylar positions  Right condylar positions

A 
 n (%)

 

C
 n (%)

 

P
 n (%)

 

A
 n (%)

 

C
n (%)

P
n (%)

I

 
49

 
12 (24.5)

 
20 (40.8)

 
17 (34.7)

 
12 (24.5)

 
22 (44.9) 15 (30.6)

II

 

23

 

5 (21.7)

 

8 (34.8)

 

10 (43.5)

 

4 (17.4)

 

12 (52.1) 7 (30.5)

III

 

8

 

3 (37.5)

 

5 (62.5)

 

0

 

5 (62.5)

 

2 (25.0) 1 (12.5)

Total

 

80

 

20 (25)

 

33 (41.3)

 

27 (33.7)

 

21 (26.3)

 

36 (45.0)

 

23 (28.7)

 

 

TABLE – 4: ASSOCIATION OF SKELETAL MALOCCLUSIONS AND LEFT AND RIGHT CONDYLAR POSITIONS

2 2X  = 5.07,    P = 0.28, NS                     X  = 6.54, P = 0.16, NS 
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position (P=0.28) and also no statistical 
significance was found between the skeletal 
malocclusions and right condylar position 
(P=0.16).

DISCUSSION 

Dysfunction is one of the most common functional 
disorders of the TM joint. Usually it presents as a 
disruption of the normal condyle disk movement, 
with the production of joint sounds. This 
dysfunction of the TM joint is always directly related 
to jaw movement. Since the condylar position and 
different types of malocclusion are contributing 
factors to the opening, closing and various other 
movements of the jaw, so the present study was 
undertaken to determine the association between 
TM dysfunction, condylar position and Skeletal 
malocclusions among Davangere population in 
Karnataka, a state situated in the southern part of 
India. In addition to this, the relationship that these 
parameters share to each other is not known 
especially among Indian population. 

The age group selected for our study was 15-25 
years. Since 11-15 years is a relatively “calm” period 
for reported symptoms of TM dysfunction. 

[6] According to Riolo ML et al, as age advances the 
signs and symptoms of TM dysfunction aggravate 
progressively. 

The radiographic projections that have been used in 
our study were one of the most accepted ones. The 
different skeletal malocclusions were evaluated 
using lateral cephalometric radiograph and the 

[12]condylar position in the glenoid fossa was  
determined using transcranial radiographs. 
Previous studies have shown that for the 
assessment of condylar position, transcranial 

[5]radiographs  are comparatively better than other 
projections. The signs of TM dysfunction have been 
graded as 0, 1, 2 and 3 according to the criteria used 

[3]by Thilander B et al. 

Considering the association between TM 
dysfunction signs and the left & right condylar 
position, we found a statistically significant 
association between both of them. When the 
condyle was concentrically placed, the signs of TM 
dysfunction were more. This finding of ours is in 
concurrence with other reported previous studies, 

wherein they observed a similar relation to exist. 
[7] According to Weinberg LA condylar displacement 

also contributes to TM joint dysfunction-pain, 
depending on its direction.

As for the relationship between the TM dysfunction 
symptom and the position of the left and right 
condyle were evaluated, we did not find any 
statistically significant association between them. 
Among 80 patients, the absence of TM dysfunction 
symptom was seen in 75 patients. Hence, the 
majority of the patients were symptom less. 

Considering the association between skeletal 
[13]malocclusions and TM dysfunction signs,  we 

found a statistically significant association between 
both of them. Among skeletal malocclusions, 
skeletal class II shows more signs of TM 
dysfunction, (i.e. grade-I and grade-2) than skeletal 
class-I and class-III. 

When the associat ion between skeleta l  
malocclusions and TM dysfunction symptom were 
considered, we found a statistically significant 
correlation to exist between them. Among 80 
patients, the absence of TM dysfunction symptom 
were seen in 75 patients. Hence, the majority of the 
patients were symptom less. 

As for the relationship between the skeletal 
malocclusions and the position of the left and right 
condyle were evaluated, we did not find any 
statistically significant association between them. 

B U J O DB U J O D
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Further research needs to be done, on similar lines, 
using probably a larger sample size, so that a more 
definite causative reason for TM dysfunction can be 
established. 

SUMMARY AND CONCLUSION

This study was conducted to investigate the 
association between malocclusion and TM 
dysfunction; malocclusion and condylar position; 
and TM dysfunction and condylar position. 

80 subjects between 15-25 years of age visiting 
Department of orthodontics, College of Dental 
Sciences Davangere, having skeletal malocclusions 

[14, 15]
with or without TM dysfunction  were selected 
for the study. Lateral cephalograms were taken, TM 
dysfunction was evaluated by history and clinical 
signs and symptoms, and condylar position was 
estimated from transcranial view radiographs. 

Following conclusions were made from the 
present study

1. There was an association between TM 
dysfunction signs and left and right condylar 
positions. But there was no association 
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between TM dysfunction symptoms and left 
and right condylar positions. 

2. There was an association between skeletal 
malocclusions and signs & symptom of TM 
dysfunction.

3.  There was no association between skeletal 
malocclusions and left & right condylar 
positions.
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