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ABSTRACT

Statement of the Problem: Various pathologic conditions can affect the thickness
of the roof of glenoid fossa (RGF). The relationship between the RGF thickness

raphy; and temporomandibular joint disorder (TMD) is not explicitly investigated. Consid-

Temporomandibular joint;
Temporomandibular joint

disorder; course and results.

ering the changes in RGF thickness, as a radiographic sign for TMD diagnosis, the
phenomenon may necessitate specific treatment and may influence the treatment

Purpose: This research was designed to examine the relationship between TMD and
RGF thickness changes compared to non-TMD group.

Materials and Method: CBCT images of 70 TMD patients (140 joints) and 70 non-
TMD individuals (140 joints) as control group were evaluated for thickness of RGF
and presence of discontinuity in RGF. The distance between superior and inferior
cortex of glenoid fossa was measured as RGF thickness. Inability to follow the
course of cortex in any given image was considered as discontinuity. T-test, Chi-
square and odds ratio (OR) were used for statistical analysis. In this study, p< 0.05
was considered meaningful.

Results: The mean thickness of RGF in our non-TMD samples was 1.12 mm. RGF
thickness was significantly increased in TMD patients compared non-TMD group
(p= 0.00). This value was also greater in males. On the other hand, TMD patient
showed a higher incidence of discontinuity in RGF, in comparison with non-TMD

patients (p=0.006).

Conclusion: the increased thickness of RGF can be considered as a sign of TMD,
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which may help in diagnosis of TMD. It seems that there is a direct relationship
between TMD and discontinuity of RGF.
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Introduction

Temporomandibular joint dysfunction (TMD) is one of
the most common causes of orofacial pain, demon-
strating variable clinical signs and symptoms such as
pain, clicking, popping, limited opening, mandibular
deviation on opening and closing, muscle tenderness,
headaches, earaches, malocclusions, neck pain and
stiffness [1]. Since TMDs are frequently categorized as
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chronic pain, therefore, it is necessary to manage them
properly, so more advanced methods for exact and
prompt diagnosis and treatment are needed [2]. Some
studies have evaluated relationship between TMD and
anatomic indices such as height and inclination of the
articular eminence, glenoid fossa shape and depth,
condyle morphology, and disk space width [3-5]. Also,
some studies have evaluated the relationship between
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thickness of RGF changes and age, gender, condyle
morphology and remaining teeth in asymptomatic pa-
tient in computed tomography (CT) or cone beam
computed tomography (CBCT) images [6-7].

The roof of glenoid fossa (RGF) is a thin plate of
temporal bone located between the temporomandibular
joint (TMJ) components and middle cranial fossa. For
the thickness of the RGF, variable values are reported
in a range of 0.2 to 0.4 mm in asymptomatic patients,
although some pathologic conditions can change it [8].
Honda et al. [6] reported the RGF thickness in normal
TMJs is not related to age or gender; however, there is
an association between thickness of the RGF and per-
foration of the disk or posterior attachment [9-10].
Increase in thickness of the RGF in symptomatic pa-
tients [11-13] and patients with osteoarthritis has been
reported [9]. Moreover, recently a case of apparent
discontinuity (as the author stated) in RGF in an
asymptomatic patient has been reported [8], but until
now, discontinuity of RGF has not been studied in
TMD patients. According to some studies, minimum
thickness of RGF might be related to some complica-
tions such as dislocation of mandibular condyle into
cranial fossa following facial trauma and intracranial
extension of tumors, therefore, these observations
highlight the need for more detailed research on the
thickness of RGF and its probable relationship with
TMD [14-15]. In case of finding a relationship be-
tween bone changes and TMD symptoms, it might be
possible to use the thickness of the RGF as an auxilia-
ry indicator for TMJ health condition.

The purpose of the current investigation was to
compare changes in the thickness of RGF between
TMD and non-TMD patients. Additionally, the preva-
lence of discontinuity in the RGF was compared be-
tween two groups.

Materials and Method

This study protocol was approved by the institutional
Ethical Committee of the Shiraz Dental School. All
participants were divided into two groups of TMD and
non-TMD patients, based on Helkimo clinical dys-
function index [16], proposed by Helkimo in 1974,
Participants were clinically evaluated using Helkimo
clinical index to be categorized in two groups of non-
TMD and TMD patients. Based on the main indica-

tions, such as structural assessment of bony compo-
nents failure to respond to the previous usual treatment
for the joint and presence of clinical findings indicat-
ing a progressive pathological status in the joint [17-
19], patients were referred for CBCT examinations.
The subjects of this study consisted of CBCT images
of 70 patients (55 women and 15 men) with clinical
signs and symptoms of TMD lasting at least for two
years. The patients’ age ranged from 18 to 65 years.
The CBCT images and clinical records of another
group of 70 patients (47 women and 23 men aged 18
to 65 years) who sought treatment for purposes other
than TMD, such as paranasal sinuses examinations,
were used as control. The nature of investigation was
completely explained, and a written consent form was
taken from each of the subjects enrolled in the study.
The age and gender distribution of the patients in the
non-TMD group were similar to those of the patients
in the TMD group. Inclusion criteria for the non-TMD
group were no pain affecting the TMJ area or muscles
of mastication, no joint sounds, and no limitation of
movement or function in the TMJs (Helkimo clinical
Di=0). The exclusion criteria for the TMD and non-
TMD groups included either one or all of the follow-
ing: a positive history of temporomandibular surgery
or acute trauma, the presence of congenital abnormali-
ties, musculoskeletal or neurologic disorders, and any
systemic diseases that could affect joint morphology.
CBCT examination was performed for all of the pa-
tients using a NewTom VGi scanner (NewTom, Vero-
na, ltaly), field of view size (15x12cm), with the expo-
sure parameters set at 120 KVp, 4.8 mA, and exposure
time of 20s in the standard resolution mode (voxel size
0.3 mm). The NewTom Cone Beam 3D Imaging Sys-
tem workstation (NNT Software version 7) was used
to prepare the TMJ images. Images of the central re-
gion of the mandibular fossa in coronal sections were
used for the study measurements. Corrected frontal
section images show the lateral edge of the mandibular
fossa. The central equivalent region, defined as the
thinnest area of the glenoid fossa, was identified
through multiple slices on the monitor using a 3DX
image program for making the measurements. The
distance measurement tool, as a part of the 3DX soft
ware, was employed for measuring distances on the
3DX images. The distance between inferior and superi-
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Figure 1: Measurement of RGF(R) in corrected frontal sec-
tion, which demarcates the distance between inferior cortex
and the superior one

L

Figure 2a: Discontinuity of RGF in corrected frontal view,
b: confirmed in corrected sagittal view

or cortex of RGF was registered as the thickness of
RGF. Moreover, the discontinuity was considered for a
case only when the interruption of RGF in frontal views
was double confirmed in sagittal sections (Figures 1 and
2). The linear measurements were made two times on
the monitor by two separate investigators expert in in-
terpretation of CBCT TMJ images. The observers inde-
pendently assessed the images with a minimum interval
of 14 days. The right and left TMJ areas of each patient
were evaluated separately.

Statistical analysis was performed using SPSS soft-
ware, version 18.0 (SPSS Inc, Chicago, IL). T-test was
used to compare the thickness of the RGF in TMD and
non-TMD groups. Chi- square test was used to assess
the relationship between apparent discontinuity preva-
lence and TMD. In addition, odds ratio (OR) was calcu-
lated to determine the incidence of apparent discontinui-
ty in TMD patients.

Results

The distribution of age and gender among participants is
presented in Table 1. The correlation of thickness of
RGF and TMD is shown in Table 2. According to our
study, thickness of RGF significantly increases in TMD
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Table 1: Age and gender distribution

Group

Variable ™\ (n=70) Non-TMD (n=70) P Value
Age 32.66£1250 _ 35.67£1075 _ 0.128
F_ 55(/8.6) 47 (67.0)
cender 15 21.4) 23 (32.9) 0.128

Age was described using mean+SD and gender was described
using frequency (%)

Table 2: Comparison between RGF thickness in TMD and
non-TMD patients

RGF thickness
[mean(mm)+SD]
TMD patient (GF=140) 1.91+1.47 0.00*
Non-TMD patient (GF=140) 1.12+0.69

Data were analyzed by t-test, Significant differences: p Value
<0.05

p Value

Table 3: Comparison between RGF thickness in TMD and
non-TMD patients according to gender

RGF thickness
(mean=SD) p Value
Male Female
TMD (55 female, 15 male) 2.52+2.21 1.75+1.18 0.01
Non TMD 1.23+1.01 1.07+0.47 0.34

(47 female, 23 male)
Data were analyzed by t-test, Significant differences: p Value <0.05

Table 4: Association between TMD and apparent discon-
tinuity

Group
Apparent OR
; . TMD  Non TMD 2 p Value
discontinuity (n=140) (n=140) (95% CI)
Yes 12(8.6) 2(14)  6.47(1.45- 0,006
No 128(91.4) 138(98.6)  29.40) :

Data were analyzed by Chi-square and OR index, significant
differences: p Value<0.05
The values in the table are frequency (and %)

patients compared to non-TMD group (p< 0.05). This
value was also greater in male in non-TMD patients
(Table 3). The relationship between prevalence of ap-
parent discontinuity and TMD was also evaluated (Ta-
ble 4).

Discussion

CBCT is a reliable and accurate modality to find TMJ
bone changes. Likewise, due to high exposure, multi-
detector CT is better not to be applied to TMJ diagnosis
[8]. Previous researches evaluated bone changes in con-
dyle and articular eminence in TMD patients [3-5].
Thus, the current research focused on glenoid fossa
changes. Some researchers studied the relationship be-
tween glenoid fossa changes and age, remaining tooth,
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condyle type and morphology, which most of them
were done in asymptomatic patients and a few studies
evaluated these items in patients with TMD symptoms
[11-13]. In addition, the prevalence of discontinuity in
RGF, was compared between TMD and non-TMD cases.

Ejima et al. [7] reported that condyle morphological
changes in coronal aspect and showed no influence on
thickness of RGF; though they reported condyle osteo-
arthritis changes (morphology in sagittal aspect) in-
creased the thickness of RGF. Since we study all types
of TMD patients including osteoarthritic, it can be ac-
cepted that the increase in thickness of RGF is not re-
stricted to osteoarthritic patients. Evidently, for achiev-
ing more reliable results, further evaluations with larger
sample sizes are needed.

Matsumoto et al. [13] measured minimum thickness
of RGF by using CBCT, in osteoarthritic patients who
showed joint effusion and disk displacement in MRI
examinations. They concluded that increasing of thick-
ness of RGF is significant only in patients with joint
effusion. While, Tsuruta et al. [12] stated that thickness
increase is related to erosive changes.

Some other studies also reported thickness increase
in case of TMD symptoms or osteoarthritis in RGF [11,
13] .This increase in thickness may be in response to the
increased mechanical stress applied to the TMJ, which
led to compose compensated bone in RGF, to help
maintain consistency [7].

Despite that in most TMD patients, the thickness of
RGF has increased; significantly, higher prevalence of
discontinuity of RGF was detected in TMD patients.
This is the novel part of our study, which has not been
reported before. We believe that discontinuity in the
RGF should promote physicians to evaluate patients for
TMD sign and symptoms. Thus, finding a relationship
between discontinuity prevalence increase and TMD
symptoms is useful to diagnose of the disease, in time.
This phenomenon may also necessitate treatment that is
more sophisticated.

It must be mentioned that, observing discontinuity in
CBCT studies may result from larger voxel size (0.3),
since bone thickness lower than this, or non-ossified
bone is invisible. In our study, CBCT data voxel size is
0.3mm. Thus, similar to Alorainy et al. [8] case study,
using the term “apparent discontinuity” is more reason-
able. They reported a case of discontinuity in RGF in

study of CBCT in an asymptomatic person, but the MRI
findings confirmed a thin bone layer in RGF of the indi-
viduals. In our research, the prevalence of discontinuity
was studied in both groups.

Clinical significance of very thin RGF is not com-
pletely known, but the risk of condyle displacement into
cranial fossa in case of trauma should be considered,
although the displacement into middle cranial fossa is
rare [14, 20-21]. The factors that increase the risk of
displacement into cranial fossa include round condyle,
increased pneumatization of the temporal bone, and lack
of posterior dentition [14, 21]. It must be considered that
infection can spread into the cranial fossa through the
glenoid fossa subsequent to ear infections. In addition,
malignant otitis externa might spread to the TMJ via
penetration of the infection through the capsule of the
joint, or as osteomyelitis of the skull base involving the
glenoid fossa [22-23].

Indeed, further investigations with larger sample
size are needed to confirm or refute the results of the
present investigation. It would also be a good idea to do
more studies in TMD patients with discontinuity of the
RGF by MRI imaging. This study was subjected to
some limitations such as limited number of cases, and
lack of recognizing the patient based on duration and
severity of the disease.

Conclusion

According to the results of this study, the thickness of
the RGF increases in TMD patients significantly. TMD
patients also show a meaningful higher incidence of
apparent discontinuity in RGF in CBCT images.
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