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Age-related changes and sex dependent differences of dimensions
of temporomandibular joint in multislice computed tomography
in asymptomatic subjects

Multislice computed tomography (MSCT) is a recognized imaging modality in patients with
temporomandibular joint (TMIJ) pathologies. It allows proper visualisation of bone component of
TMIJ as well as surrounding structures, which in some cases may produce problems in evaluation
of TMJ (4).

The aim of the study was to evaluate gender differences in measurements of TMJ
structures in male and female asymptomatic population, as well as to establish age-
-related changes of these parameters in asymptomatic population.

MATERIAL AND METHODS

150 examinations of patients (72 male and 78 female) of mean age 46.7 £ 17.5 ys (range
17-75) were studied retrospectively. In all subjects the CT examination was performed for TMJ -
unrelated reasons which made inclusion of temporomandibular joints necessary. All the ents
included into the study presented no symptoms related to dysfunction of TMJ. The CT
examinations were performed in centric occlusion, using 8-row LightSpeed Ultra scanner (GE
Medical Systems) with 120 kV and 160 mA. In each examination 1 m thick axial slices were
obtained. Original scans were postprocessed by means of multiplanar reformations with dedicated
Advantage Workstation (GE Medical Systems). For the assessment of temporomandibular bone
structures we applied the measurements applied recently by Vitral et al. (11, 12). The
measurements performed in axial plane (Fig. 1) were: Hp: the largest anteroposterior diameter of
the condylar processes of the mandible, Hy: the largest mediolateral diameter of the condylar
processes of the mandible, Hy,,: the angle between the long axis of the mandibular condylar
processes and the midsagittal plane (Fig. 1b). R-L.: anteroposterior difference of projections of
condylar processes’ geometric centers on the midsagittal plane. The projection of the center of the
right process was considered the 0 point, e.g. anterior position of right condyle was presented as
positive, and posterior as negative values (Fig. 1c).
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DISCUSSION

Computed tomography is a recognized imaging modality of temporal bone and temporomadi-
bular joint. According to Kah! et al. (6) it shows excellent agreement with surgical findings in TMJ
surgery, and sagittal projections are particularly useful for examination of joint space. condyle-
fossa relationship and depth and anterior angulation of the mandibular fossa.

We found no significant differences between right and left TMJs, which corresponds to
results of Blaschke (1), who found a mild correlation of individual joint relationships between the
sides in asymptomatic patients.

Some measurements of TMJ showed age-related significant differences between the youngest
and older patients groups. The results of the smallest p value — Hy, Js and Jp were found to show
weak significant correlation with the age of the subjects.

We found no significant age-related differences between the oldest patients group and the
remaining ones. Toure et al. (10) found significant radiographic signs as osteophytes, geodes and
joint narrowing in almost half of their elderly patients group. However, in their study the group
included subjects >75 years only, with mean age of 91.8+4.7 years. According to weak negative
correlation of superior joint space in our group, possibly the joint space in the older group would
be narrower than in younger groups.

However, nonconcentric position of mandibular condyle was reported in patients with
malocclusion (3. 12); Blaschke (1) described this asymmetry as feature of normal TMJ, which
corresponds to our results, where the anterior joint space in the whole group was significantly (p <
0.001) smaller than the posterior one with 2.15 mm vs. 2.58 mmm, respectively.

For the measurement of the condylar angulation, the values were 70.13° in females, and
68.31° in males. Christiansen et al. (2) found values of 66.1 and 64.6 respectively. Raustia (8)
suggested values ranging from 58 to 90 to be considered as normal. Significantly wider condylar
process and superior and posterior joint spaces found in male subjects, as well as significant
differences of TMJ measurements in young patients should be considered while evaluating the
bone structures of TMJ with MSCT.

REFERENCES

1. Blaschke D.D.,Blaschke T.J.: Normal TMJ bony relationships in centric occlusion.
J. Dent. Res., 60, 2, 98, 1981.

2. Christiansen E.L. etal.: Computed tomography of the normal temporomandibular joint.
Scand. J. Dent. Res., 95, 499, 1987.

3. Cohlmia J.T. et al.: Tomographic assessment of temporomandibular joints in patients
with malocclusion. Angle Orthod., 66, 27, 1996.

4. Danforth R.A. et al.: Corrected TMJ tomography: effectiveness of alternatives to SMV
tracing. Am.J. Orthod. Dentofac. Orthop., 100, 547, 1991.

5. Incesu L. etal.: Relationship of condylar position to disc position and morphology. Eur. J.
Radiol., 51, 269, 2004.

6. Kahl B. et al.: Temporomandibular joint. Morphology in children after treatment of
condylar fractures with functional appliance therapy: a follow-up study using spiral computed
tomography. Dentomaxillofac. Radiol., 24, 37, 1995.

7. Major P.W. et al.: Tomographic assessment of temporomandibular joint osseous articular
surface contour and spatial relationships associated with disc displacement and disc length.
Am. J. Orthod. Dentofac. Orthop., 121, 2, 152, 2002.

8 Raustia AM.Pyhtinen J.: Computed tomography of the masticatory system: review.
Comput. Med. Imaging. Graph., 12, 97, 1998.

9. Stamm T. etal. On the three-dimensional physiological position of the temporoman-dibular
joint. J. Orofac. Orthop., 65, 280, 2004.



Age-related changes and sex dependent differences of dimensions of temporomandibular... 419

10. Toure G. et al. Anatomical modifications of the temporomandibular joint during ageing.
Surg. Radiol. Anat., 27, 51, 2005

11. Vitral R.W.F. et al.: Computed tomography evaluation of temporomandibular joint
alterations in paticnts with Class II Division 1 subdivision malocclusions: Condyle-fossa
relationship. Am. J. Orth. and Dentofac. Orth., 126, 1, 48, 2002.

12. Vitral R.W.F,Telles C.S.: Computed tomography evaluation of temporomandibular
joint alterations in Class II Division 1 subdivision patients: Condylar symmetry. Am. J. Orth.
and Dentofac. Orth., 121, 4, 369, 2002.

SUMMARY

The paper presents research on parameters of the temporomandibular joint (TMJ) measured
with multislice computed tomography (MSCT) in 150 asymptomatic subjects. The aim of the
study was to evaluate differences of the parameters in different age and gender groups. The results
of the study show a significantly larger condylar head in male subjects, with its transverse
diameter of 20.35+2.49 mm, as compared to 19.01+2.03 mm in females. Male subjects presented
significantly wider superior (2.47+0.74 mm) and posterior joint space (3.05%£1.62 mm). Weak
positive correlation of the mediolateral dimension of mandibular head with the age was found as
well as weak negative correlation of superior and posterior joint space with the age of the subjects.
Significant differences of TMJ measurements for age-related groups were found in youngest group
only, where mediolateral dimension of the mandibular condyle and depth of joint cavity were
significantly smaller, and superior and posterior joint space significantly wider as compared to
older age groups.

Réznice wymiaréw stawu skroniowo-zuchwowego zwiazane z wiekiem i plcig
w grupie pacjentéw bezobjawowych badanych w wielorzgdowej tomografii komputerowej

W pracy zaprezentowane sa wyniki pomiaréw stawu skroniowo-zuchwowego w tomografii
komputerowej u oséb bez objawdéw dysfunkcji stawu. Celem pracy byla ocena réznic tych
pomiaréw zwiazanych z wiekiem i plcia, co moze by¢ przydatne w diagnostyce patologii tego
stawu. W grupie mezczyzn stwierdzono statystycznie istotne réznice pomiaréw wymiaru poprze-
cznego glowy zuchwy oraz szerokosci gornej i tylnej czgsci szpary stawowej. Stwierdzono staba
dodatnia korelacj¢ migdzy wymiarem poprzecznym glowy zuchwy oraz staba ujemna korelacje
wartosci szerokosci gornej i tylnej czgsci szpary stawowej z wiekiem badanych. W najmlodszej
grupie wiekowej stwierdzono istotnie mniejsze warto$ci wymiaru poprzecznego glowy zuchwy
i glebokosci stawu skroniowo-zuchwowego w poréwnaniu z grupami starszymi. Wartosci szero-
kosci gbrnej i tylnej czgsci szpary stawowej byly w grupie najmiodszej istotnie szersze w poré-
wnaniu z grupami starszymi.



