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INTRODUCTION 

Coronoid process enlargement was discovered 
firstly by Langenbeck in 1953. (1) This pathology 
is rare and its etiology had not explained clearly 
uptill now and it is defined as abnormal triangular 
elongation of the coronoid process which consists 

of normal bone architecture. (2)   Although a number 
of theories had been proposed such as: 1) increased 
temporalis activity which may occurs due to 
temporomandibular joint affection, 2) endocrinal 
stimulus initiated at puberty, 3) trauma may be 
proposed as a reason for coronoid hyperplasia, 
although this seems to be less important. Also a 
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ABSTRACT

Purpose: the aim of this study was to define the role of coronoid condylar index (CCI) in 
diagnosis of elongated coronoid process. 

Patients and Methods: Eight patients with unilateral coronoid hyperplasia were included in this 
study, six patients were males and two patients were females, their ages ranged from 19-28years 
with a mean of 23.5 years. All patients were evaluated both clinically (through detection of range 
of mouth opening, range of mandibular deviation towards the affected side, presence of palpable 
crepitation or audible grating in the TMJ and finally vision of movement of the coronoid process 
in the infratemporal fossa during mouth opening ) and radiographically (from the lateral projection 
three dimensional computerized tomography of the lower jaw). 

Results: regarding to the mouth opening, the mean of mouth opening for all patients was 
25.3 mm. the mean of deviation of the mandible towards the affected side was 3.5mm. Palpable 
crepitation and audible grating of the temporomandibular joint had been detected only in three 
cases. Vision of the coronoid process movement in the infratemporal fossa had been detected only 
in four cases, particularly during mouth opening. Radiographic evaluation revealed, the mean of the 
coronoid condylar index (CCI) to all the examined patients was 1.22mm. 

Conclusion: The CCI is considered as simple and rapid method for determination of any 
discrepancy in both coronoid and condylar processes of the lower jaw. 
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syndromic relationship may exist in trismus-Pseudo 
camptodactyly syndrome. (3)

It was found that, the coronoid process 
hyperplasia most commonly affects the young 
males more than females.(3) 

Coronoid process hyperplasia may occurs uni-
laterally but in most patients it occurs bilaterally. (4)

The elongated coronoid process may leads to 
occurrence of painless mechanical restriction of the 
mouth opening, which occurs due to impingement of 
the elongated coronoid process against the posterior 
surface of the body of the zygomatic bone and the 
medial surface of the zygomatic arch. (5)

Coronoid hyperplasia may be observed in many 
conditions such as oral submucous fibrosis and 
temporomandibular joint ankylosis. Also coronoid 
hyperplasia may occur as an isolated condition. (6)

The use of preoperative panographic examination 
and computed tomography are considered as golden 
tools to reach to the correct diagnosis. (7)

 The radiographic image given by panographic 
examination often shows the degree of coronoid 
process enlargement, while the computed axial 
tomography demonstrates its relationship with the 
zygomatic arch.(8)

Aim of the study

The purpose of this study was to define the role 
of the coronoid-condylar index (CCI) in diagnosis 
of the elongated coronoid process.

MATERIALS AND METHODS

This study was conducted on eight patients, (six 
males and two females) who sought treatment at 
the Department of Oral and Maxillofacial Surgery, 
Faculty of Dentistry, Tanta University.    

All patients who were included in this study were 
suffering from limitation in mouth opening range 
due to presence of unilateral coronoid hyperplasia. 

The age of the patients ranged from 19-28 years 
with a mean of 23.5 years.

An approval of the trust ethical committee was 
obtained, together with a written informed consent 
from all patients. All cases were diagnosed on the 
basis of both clinical and radiographic findings as 
follow:

I: clinical examination:

Clinical examination of all included patients was 
achieved through determination of:

1.	 The range of mouth opening (in mm).

2.	 Range of deviation of the mandible towards 
the affected side on the maximum opening, 
according to Stegenga et. al (1993) . (9)    

3.	 Presence of palpable crepitation.

4.	 Presence of audible grating.

5.	 Presence of visible movement of the enlarged 
coronoid process in the infratemporal fossa, 
particularly during mouth opening.   

II: Radiographic examination:

The performed clinical diagnosis of enlarged 
coronoid process was verified by performing 
axial, coronal and three dimensional computerized 
tomograms in order to evaluate properly the 
geometry of the ramus of the lower Jaw and to 
accurately visualize the relation between the osseous 
structures, such as the zygomatic bone and the 
coronoid process. Also C.T. scanning with an open 
mouth can prove the exact location of impingement.

Determination of the height of the coronoid 
process and condylar process:

From the lateral projection three dimensional 
computerized tomograms of the lower jaw, 
the following lines and points can be actually 
determined Fig (I):

1-	 Line tangent to the mandibular angle and lower 
margin of the mandible in the mental region. (A)
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2-	 Line tangent to the apexes of the coronoid 
process and condyle (B).

3-	 Line tangent to the outline of the mandibular 
angle and the posterior part of the head of the 
condyle. (R).

So, the following points can be determined:

(D). is the point of line (B) with the apex of the 
coronoid process.

(E). is the point of line (B) with the apex of the 
head of the condyle. 

(G). is the point of intersection of both lines (A) 
and (R).

After that, the length of coronoid height (GD) 
and condylar height (GE) was measured.

From the following mathematical formula, the 
degree of coronoid elongation can be determined.

Coronoid condylar index CCI =
GD (coronoid height)
GE (condylar height)

Normally, the value of the (CCI) was 1.04 
according to Houston (1983). (10) The value above 
1.15 points to presence of coronoid hyperplasia. The 
values of (CCI) between 1.04 to 1.15 may indicate 
presence of pathology in the coronoid process.

RESULTS

The results for all 8 patients, who were included 
in this study, were shown in the following table. 
(Table1)

Fig. (I): Lateral projection three dimension computerized 
tomogram showing elongated coronoid process, lines 
and points that can be used for determination of CCI. 
Case no 5.

Table (1): Showing all the obtained clinical and radiographic examination results for all patients, according 
to the used clinical and radiographic parameters for evaluation 

Case 
no

Maximum 
range of mouth 
opening (mm)

Range of deviation 
of mandible toward 
affected side (mm)

Presence 
of palpable 
crepitation

Presence 
of audible 

grating

Vision of coronoid 
process movement in 
infra temporal fossa 

on opening

DG  Ratio
DE

1 26 4 present present Visible 1.20

2 24 3 present present Visible 1.36

3 27 5 present Not present Not Visible 1.19

4 23 Not present Not present Not present Visible 1.24

5 26 5 Not present Not present Not Visible 1.22

6 24 5 Not present Not present Not Visible 1.23

7 28 6 Not present Not present Not Visible 1.18

8 25 Not present Not present Present Visible 1.21
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The obtained clinical results showed the 
following: 

1.	 The range of mouth opening: 
The mean of mouth opening for all patients equal 

25.3mm, ranging from 23 to 28 mm.

2.	 The range of deviation of the mandible towards 
the affected side:

The mean of deviation of the mandible towards 
the affected side according to Stegenga et. al (1993) 
was 3.5 mm, ranging from 0mm to 6mm.

3.	 Presence of palpable crepitation:-

Palpable crepitation had been detected only in 
three cases (case no., 1,2 and 3).

4.	 Presence of audible grating:
Audible grating had been detected only in three 

cases (case no., 1,2 and 8).

5.	 Vision of coronoid process movement in the 
infratemporal fossa on opening:

This had been recorded only in four cases (case 
no., 1,2,4 and 8).

The obtained radiographic results showed the 
following:

·	 The ratio between heights of coronoid process to 
the condylar process i.e. The coronoid condylar 
index (CCI):

The mean of the CCI to all examined patients 
was 1.22mm, ranging from 1.18 mm to 1.36mm.

DISCUSSION

Today, unilateral coronoid hyperplasia is 
considered as one of many pathologies that can 
affects considerably on mouth opening with its 
sequeleas such as causing impaired mastication, 
disturbances of both mandibular and facial growth 
and poor oral hygiene. This agreed with Wang et. 
al (2016), who reported that, unsatisfactory mouth 
opening may be encountered in some patients with 
TMJ ankylosis, even when the condylar lesion has 
been managed properly. (11)

In this study, it had been noted that the coronoid 
process hyperplasia alone led to occurrence 
of restriction in mouth opening (ranging from 
23-28mm). This result agreed with Ilguy et. 
al (2014),who reported that, coronoid process 
hyperplasia alone may lead to occurrence of 
restricted mouth opening in patients without 
temporomandibular joint ankylosis. (12)

In this study, six patients were males and only 
two patients were females, with an age ranging from 
19-28. This agreed with Mcloughlin et. al (1995), 
who found that, there is male preponderance and 
post pubertal onset, with the peak age of occurrence 
in the third decade of life with an average of 24.9 
years of age. (3)

In the present study, deviation of the mandible 
towards the affected side had been detected in six 
patients. This result agreed with Brandt (1943), 
who reported, occurrence of marked deviation of the 
jaw towards the affected side in cases of unilateral 
coronoid hyperplasia. (13)

According to the current study, presence of 
palpable crepitation and audible grating of the 
temporomandibular joint (TMJ) had been detected 
only in three cases. This is in acceptance with the 
result of Yura et. al (2009),who reported presence of 
some less frequent symptoms such as crepitation or 
clicking of the temporomandibulal joint in patients 
with coronoid process hyperplasia. (14)

In this study, vision of the movement of the 
coronoid process in the infratemporal fossa had been 
detected only in four cases during mouth opening. 
This agreed with the result of Rowe (1963), who 
reported that, visible movement of the elongated 
coronoid process in the infratemporal fossa can 
be detected during mouth opening particularly in 
advanced cases. (15)

Radiographically, from the computed 
tomographic examination for both the height of 
the coronoid and condylar processes i.e. coronoid 
condylar index (CCI), it had been detected that, the 
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mean value was 1.22 mm. This result concide with 
Stopa et. al (2013), who reported that, if coronoid 
hyperplasia is present, this proportion may reaches 
to 1.25 but in normal patients without coronoid 
hyperplasia, this proportion was close to 1.0mm. (16)

According to the results of this study computed 
tomogram is considered as a good diagnostic tool 
for determination accurately the height of coronoid 
and condylar processes. This finding was in contrast 
with Melek et. al (2017), who reported that, cone 
beam computerized tomogram (CBCT) is superior 
over the other imaging modalities in determination 
of bone morphology. (17)

CONCLUSION

From the obtained results of this study, we can 
conclude that, CCI is considered as simple and 
rapid method for determination of any discrepancy 
in both coronoid and condylar processes of the 
lower jaw, based on the lateral projection of three 
dimensional computed tomography.
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