> Objective: To evaluate the incidence and risk
factors of the temporomandibular joint disorders
(TMD) in the patients suffering from maxillofacial injury without condylar fractures.
Methods: sixty patients without condylar
fractures were recruited from Feb 2014 to Nov
2015 in the department of stomatology, Lishui
people’s hospital. The incidence of TMD was
recorded at 1, 3, 6, 9 and 12 months after injury
through MRI examination. The risk factors for TMD
were evaluated by logistic regression analysis.
Results: the TMD incidence rates were 25.0%,
30.0%, 35.0%, 41.7% and 48.3% at 1, 3, 6, 9
and 12 months after injury with no statistical
difference between male and female (P>0.05).
Logistic regression indicated that disorder of
occlusal relationship (OR=1.84,95%CI:1.36-2.78)
and hemi-mastication (OR=1.56, 95% CI:1.232.24) were independent risk factors for the
development of TMD.
Conclusion: there was a high incidence of
temporomandibular joint disorders in the
patients suffering from maxillo-facial injury
without condylar fractures. The disorder of
occlusal relationship and hemi-mastication were
independent risk factors for the development of
post-injury TMD. <
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ringing, mouth opening difficulty, and ankylosis over time, which
severely affect their quality of life [1-3]. TMD is an umbrella term
covering pain and dysfunction of the muscles of mastication (the
muscles that move the jaw) and the temporomandibular joints (the
joints which connect the mandible to the skull). The most important
feature is pain, followed by restricted mandibular movement. At
present, scholars in China have rarely evaluated TMD and studied its
epidemiological data in patients without traumatic condylar fractures caused by accidents [4].
In the present work, we conducted an observation study of patients
suffering from maxillofacial injuries treated in our hospital over
the recent 2 years. Through CT and MRI examinations of the temporomandibular joint, we evaluated the incidence and relevant risk
factors in patients with TMD but without traumatic condylar fractures. The purpose of this study was to provide some information for
investigating the progression, evolution, prevention, diagnosis, and
treatment of TMD.

Material and Methods

Maxillofacial region suffers from injury particularly
in patients with knocked jawbone. In the absence of
condylar fractures, the injury of the temporomandibular joint is easily overlooked. Without timely and
effective treatment, patients often suffer from temporomandibular joint disorders (TMDs), such as joint
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Patients
From February 2014 to November 2015, the Stomatology Department
of Lishui People’s Hospital received 60 patients with maxillofacial
trauma but without condylar fractures. Patients who satisfied the
following criteria were included: age of 18 years or older; presence
39

Factors

Variable

Assignment

TMD

Y

Negative, Y=0; Positive, Y=1

Age

X1

≤40 year, X1=0; 40 year, X1=1

Gender

X2

Male, X2=0; Female, X2=1

Disorder of occlusal
relationship

X3

Negative, X3=0; Positive, X3=1

Open mouth habit

X4

Negative, X4=0; Positive, X4=1

Hemi-mastication

X5

Negative, X5=0; Positive, X5=1

bruxism

X6

Negative, X6=0; Positive, X6=1

Mental factors

X7

Negative, X7=0; Positive, X7=1

History of orthodontic

X8

Negative, X8=0; Positive, X8=1

Table 1. The value of independent variables and dependent variables in the
Logistic regression equation.

of evident maxillofacial trauma; lack of condyle fracture, as determined through CT or MRI examination; and signature of informed
consent for voluntary joining of the clinical study. The exclusion
criteria are as follows: age less than 18 years; unobvious trauma;
presence of condyle fracture and oral and maxillofacial deformity.

Data Collection
Data were collected through consultation, clinical examinations (evaluation of soreness or soreness of joints, joint snapping, and jaw dyskinesia), and physical examinations (assessment of joint acoustics,
dyscinesia, pain, joint, and muscles). Clinical examinations included
evaluation of mandibular edge movement (maximal opening, maximal
forward extension, and maximal lateral movement); joint dysfunction;
pain in jaw movement; pain in masticatory muscles (chewing muscle
palpation involves deep and shallow chewing muscles, medial pterygoid muscles, lateral pterygoid muscles, anterior, middle and posterior temporalis); and joint pain (joint palpation involves extra-joint
and posterior joint).
Follow-up
Post-traumatic patients were followed-up through telephone
appointment and MRI and clinical examinations in January, March,
June, September, and December. After the appointment, TMJ
Helkimo index evaluation and MRI examination were conducted to
determine whether or not patients suffer from TMD.
Diagnostic criteria
The diagnostic criteria for TMD include the Helkimo index [5, 6] ,
the anamnestic dysfunction index (Ai) for MRI imaging of temporomandibular joint, and the clinical dysfunction index (Di) [7, 8].
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Statistical analysis
Data were analyzed using the SPSS17.0 statistical
software. Measurement data were expressed with x ± s
and the comparison between groups was made based on
the t-test of the sample mean. The enumeration data
were expressed with a relative number, and the comparison between groups was made based on the χ2 test.
The parameters with significant difference analyzed by
t-test or χ2 test were further included in the logistic
regression equation to screen the independent factors
relevant to risk factor for TMD. P value <0.05 was considered as statistical significant.

Results
Incidence of TMD.
Sixty patients were followed-up for 1 year after injury.
The incidence rates of TMD at 1, 3, 6, 9 and 12 months
were 25.0%, 30.0%, 35.0%, 41.7% and 48.3%, respectively. No significant difference in the incidence was
found between male and female patients (P < 0.05,
Figure 1).
Relevant factor for temporomandibular joint
disorders
Single factor chi-square analysis showed that open
mouth habit (P<0.05), hemi- mastication (P<0.05) and
bruxism (P<0.05), (Table 2) were correlated with the
development of TMD.
Independent risk factors for TMD
Logistic regression test showed that occlusion disorder
(OR=1.84, 95%CI: 1.36-2.78) and hemi-mastication
(OR=1.56, 95%CI:1.23-2.24) are independent risk factors for the development of TMD

Discussion
TMD frequently occurs in oral and maxillofacial regions
and has an incidence rate of about 25% in general
population [3]. TMD is often associated with occlusion
disorders, headache, neck pain, hearing loss, or even
facial deformities, which severely affect the quality of
life of patients[1, 9]. An epidemiology study reported
that the incidence rate of TMD in the Chinese population is 21.2%-40% [10], which is close to the worldwide
incidence rate.
The pathogenesis of TMD includes autoimmunity,
trauma, infection, developmental disorder, and tumor.
Among patients with injured mandibular jaws, 1/3 of
them suffer from delayed temporomandibular joint
disorders [11]. Factors, such as occlusal relation
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Figure 1. Incidence of TMD during 12 months post-injury.
TMD
(n=29)

Factors

Non-TMD
(n=31)

Gender

P
>0.05

Male

17

19

Female

12

12

Age (year)

42.3±11.2

44.1±12.6

≤40

12

13

>40

17

18

Disorder of occlusal relationship

>0.05

<0.05

Positive

6

0

Negative

23

31

Open mouth habit

<0.05

Positive

9

1

Negative

20

30

Hemi-mastication

<0.05

Positive

12

3

Negative

17

28

Bruxism

<0.05

Positive

7

1

Negative

22

30

Mental factors

>0.05

Positive

4

0

Negative

25

31

History of orthodontic

>0.05

Positive

3

1

Negative

26

30

Table 2. Potential risk factors for temporomandibular joint disorders after oral
and maxillofacial trauma.
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Male
Female

and airway abnormalities, play a critical role in the
pathogenesis of TMD [12, 13]. Traumas associated
with the temporomandibular joint area are not usually
characterized by condylar fractures but include injury
of ligaments, articular cartilage, articular discs and
associated bones, and masticatory muscles. They may
lead to changes in the biochemical environment of the
joint and to the occurrence of oxidative stress and free
radicals; as a result, a series of aseptic inflammation
occurs, thereby changing the original normal structure
of the joint and causing functional changes [14]. Animal model experiments have shown that traumatic TMD
is mainly characterized by pathological changes, such
as osteoarthritis, followed by local micro-fractures
and bone dysplasia [4]. As a scientific, effective, and
noninvasive examination method, MRI is widely used in
preoperative diagnosis and postoperative evaluation
of TMD. Compared with CT, MRI can more clearly shows
the shape and location of ligaments, cartilages, and
discs in the temporomandibular joint area. MRI contrast
of bilateral TMJ area can reveal subtle changes in the
anatomical structures within this area after trauma.
Considering these advantages of MRI, we applied it for
routine examination of TMJ area to obtain imaging and
determine the progression of TMD.
After searching the databases, we did not find any study
reporting the incidence and risk factors of TMD without
condylar fractures. In the present work, we have studied
the incidence and risk factors of TMD without condylar
fractures and we report herein epidemiological data
and related independent risk factors of TMD for the first
time in China. The incidence of TMD without condylar
fractures after trauma is high, and the incidence rate
gradually increases with increasing follow-up time.
However, no significant difference was found between
male and female patients. Moreover, the incidence
of TMD was high in traumatic patients who suffered
from bite disorders and unilateral mastication. Hence,
traumas, occlusal disorders, and unilateral mastication are independent risk factors for TMD. Patients with
these characteristics should promptly remove their poor
health habits to reduce the risk of TMD. Medical workers
should also focus on post-traumatic patients without
condyle fractures to effectively reduce the incidence
of TMD. ‡
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