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ABSTRACT

Background: To evaluate the diagnostic efficacy of High-Resolution Ultrasonography as compared to Magnetic
Resonance Imaging for the evaluation of symptomatic & non-symptomatic Temporomandibular Joint in open
and closed mouth positions.

Materials & Method: This is a prospective study 6 individual (12 joints) with click, crepitation & pain in 9 joints
& a control group of 2 normal joints of one individual were concluded in this study. One among the 6 patients
with a symptom-free joint was included in this study as a control.

Results: In the present study, 7 joints diagnosed an anterior disc displacement with reduction 28.5% revealed
displaced disc & 28.5% mildly interiorly displaced disc 42.8% were not visible in the closed position. In open
mouth view, all the reduced discs were visible.

Conclusion: The results of the current study imply that it is difficult to detect the actual disc position and a clear
anatomical relation and structure of the disc in high-resolution ultrasonography in closed mouth view in disc
disorders but open in mouth view It looks promising to detect the disc position. It's difficult to diagnose arthritic
changes of TM] in ultrasonography. However, further studies, including more patients, should be carried out to
support and make available the widespread use of ultrasonography in the diagnosis of temporomandibular
disorders and classification may be helpful for future studies.

Keywords: Temporomandibular Joint, High-Resolution Ultrasonography, Disc displacement, Magnetic
Resonance Imaging.

INTRODUCTION

Temporomandibular joints disorders is a common prevalent cause of Temporomandibular disease2®.
disorder presenting with varied symptoms and While MRI stands as the golden standard for
clinical joint dysfunction!. Temporomandibular radiographic diagnosis of TM] disorder, it is
joints (TM]) disc anterior displacement is the most expensive, time-consuming and often may require
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sedation. As patients are subjected to frequent
imaging evaluation, an alternative imaging modality
like High-Resolution Ultrasonography has proven to

be less costly, less time consuming and does not
require sedation?.

In the last 23 years, since the study by Emshoff et al.
8, comparing HR-USg to MRI imaging, intense has
grown on using this modality to evaluate
Temporomandibular joint.

MATERIALS AND METHODS

The study population consisted of 6 patients (12
joints), who reported to the O.P.D. of Dept. of OMFS,
SDCH, Chennai with pain and clicking sound in
unilateral/bilateral temporomandibular joints. One
of the six patients included in the study was
asymptomatic and served as the control.

After allocation of the 6 patients (12 joints), all the
12 joints were studied in high-resolution
Ultrasonography and MRI in 24 positions (i.e. Open
mouth position and closed mouth position).

RESULTS

In the present study 7 joints were diagnosed as
having anterior disc displacement with reduction
and out of which the ultrasonography revealed the
displaced disc in 2 joints (28.5%) in closed-mouth
position, 2 mildly anteriorly displaced disc(28.5%)
showed false-negative results in closed mouth view
and another 3 displaced discs ( 42.8%) were not
visible in closed-mouth position (Fig.1-A) may be
due to an anteromedial displacement of the disc (7).
In open mouth view, all the reduced discs were
visible over the condylar region in ultrasonography.
In all the 3 normal joints discs were visible both in
closed and open mouth view, but the anatomical
disc structure and positions were not as clear as
compared to magnetic resonance imaging (Fig.1-B).

In the present study in ultrasonography in 2
arthritic joints, the degenerated discs and eroded
condyles were not. Visible in the right side in both
closed and opened mouth positions. In the left side
only eroded condylar head was visualized in closed
mouth view, and the condylar head was faintly
visualized in open-mouth view. The magnetic
resonance imaging in these arthritic
temporomandibular joint showed eroded condylar
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head and degenerated discs without displacement,
in close & open mouth positions ((Fig.2-A & 2-B).

Fig 1a: USG Rt. Closed mouth.
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Fig 1b: USG Rt. Open mouth.

Fig 2a: MRI Rt. Closed mouth.
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Fig 2b: MRI Rt. Open mouth.
Table 1a: Ultrasonographic finding of the discs.

Patients Closed mouth Open mouth view

view
Left Right Left Right
side side side side
1 Vv Vv Vv Vv
2 NV NV Vv Vv
3 NV \'% Vv Vv
4 NV NV NV NV
5 DD DD Vv Vv
6 \'% \'% Vv Vv
V-Visualized, NV - Not Visualized, DD-Displaced Disc

Table 1b: Magnetic resonance imaging finding of the
discs.

Patients Closed mouth = Open mouth view

view
Left Right Left Right
side side side side
1 N N N N
2 DD DD RD RD
3 DD N RD N
4 AD AD AD AD
5 DD DD RD RD
6 AD AD RD RD

N-Normal Disc, DD-Displaced Disc, RD-Reduced Disc,
AD-Attrided Disc.

DISCUSSION

The history and physical evaluation are insufficient
for the diagnosis of TM] disorders, raising the need
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for imaging studies®12. Panoramic radiography, CT,
arthrography and MRI have been used for depicting
TM] disorders. Sonography is a law case, non-
invasive, quick, safe and widely available dynamic
technique for depicting joint soft tissue?3.

Table 2a: Comparison of disc visualization in closed
mouth USG with MRI.

MOUTH CLOSED Total
Visualized | Not
Visualized
GROUP = MRI @ Count 12 0 12
% of = 100.0% .0% 100.0%
within
GROUP
USG = Count 07 5 12
% of = 100.0% 41.7% 100.0%
within
GROUP
Total Count 19 5 24
% of | 79.2% 20.8% 100.0%
within
GROUP

Table 2b: Comparison of disc visualization in open
mouth USG with MRI.

MOUTH OPEN Total
Visualized | Not
Visualized
GROUP MRI @ Count 12 0 12
% of ' 100.0% .0% 100.0%
within
GROUP
USG @ Count 07 5 12
% of | 83.3% 16.7% 100.0%
within
GROUP
Total Count 19 5 24
% of  91.7% 8.3% 100.0%
within
GROUP

Graph 1a: Comparison of disc visualization USG
with MRI in closed mouth.

100%

100%
80%
60%
40%

20%

0%
Visualized Not Visualized

= MRI mUSG

137



Journal of Research and
Advancement in Dentistry

Graph 1b: Comparison of disc visualization USG
with MRI in open mouth.
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In closed mouth view out of 12 discs 7 discs
(58.3%) were visualized and 5 discs (41.7%) were
not visualized with a significant p-value of .012 in
comparison to magnetic resonance imaging !4 In
open mouth view out of 12 discs 10 discs (83.3%)
were visualized and 2 arthritic discs (16.7%) were
not visualized in comparison to magnetic resonance
imaging, which revealed all the disc positions
clearly. Among this one case of bilateral mild
anterior disc displacement with reduction showed
false negative value. According to studies,
ultrasonography proved to be accurate in detecting
normal disc position and the presence of
abnormalities in a disc-condyle relationship but, not
so useful for the distinction between disc
displacement with and without reduction!s. In the
present study, 7 joints were diagnosed as having
anterior disc displacement with reduction and out
of which the ultrasonography revealed the
displaced disc in 2 joints (28.5%) in closed-mouth
position, 2 mildly anteriorly displaced disc. (28.5%)
in showed. False-negative results in closed mouth
view and another 3 displaced discs (42.8%) were
not visible in closed-mouth position might be due to
an anteromedial displacement of the disc. In this
study in 3 normal joints, the disc position was
visualized in closed and open mouth position. It was
poor in detecting condylar abnormalities, as
suggested by studies underlining the poor use of
ultrasonography in evaluating bone structures in
other joints because of phenomena related to the
deflection of ultrasounds when they intercept
osseous tissues. In this study, a case of TM] arthritis
did not show the disc in the open mouth as well as
closed mouth position 16,

Ultrasonographic investigation of
temporomandibular disorders requires a lot of
experience, and the documentation is difficult, so
the responsibility for an open surgery should lie
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completely with the surgeons. One possibility would
be to perform an ultrasound investigation first, and
if there are some unclear symptoms or signs
remaining then perform a magnetic resonance
imaging investigation with a special focus on these
items?17,

CONCLUSION

The results of the current study imply that it is
difficult to detect the actual disc position and a clear
anatomical relation and structure of the disc in
high-resolution ultrasonography in closed mouth
view in disc disorders but open in mouth view It
looks promising to detect the disc position. It's
difficult to diagnose arthritic changes of TM] in
ultrasonography.

However, further studies, including more patients,
should be carried out to support and make available
the widespread use of ultrasonography in the
diagnosis of temporomandibular disorders and
classification may be helpful for future studies.

CONFLICTS OF INTEREST

The authors declare they have no potential conflict
of interests regarding this article.

REFERENCES

1. Comtantim A.L, Three-Dimensional versus two-
dimensional sonography of the temporomandibular
joint is comparison to MRI : European Journal of
Radiology 2007;61:235-244.

2. Emshoff R. Jank S, Bertram S, Rudisch A, Bodner
G. Disk displacement of the temporomandibular
joint: sonography versus MR imaging, AJR Am ]
Roentgenol 2002; 178: 1557-1562.

3. Takafumi H, Jusuke I, Jun-ichi K, Kazuhiro Y. The
accuracy of sonography for evaluation of internal
derangement of the temporomandibular joint in
asymptomatic elementary school children
comparison with MR and CT. AJNR Am ]
Neuroradiol 2001;22:728-734.

4. Koh Kj, List T. Petersson A, Rohlin M. Relationship
between clinical and magnetic resonance imaging
diagnoses and findings in degenerative and
inflammatory tempormandibular joint diseases: a
systematic literature review. ] Orofac Pain
2009;23:123-139.

138



Journal of Research and
Advancement in Dentistry

5. Landes CA, Sader R. Sonographic evaluation of the
ranges of condylar translation and of
temproromandibular joint space as well as first
comparison with symptomatic joints. ]
Craniomaxillofac Surg 2007; 35:374-381.

6. Vilanova ]C, Barcelo ], Puig ], Remollo S, Nicolau C,
Bru C. Diagnostic imaging: magnetic resonance
imaging, computed tomography and ultrasound.
Semin Ultrasound CT MR 2007; 28: 184-191.

7. Hechler Bh. Et al ; Ultrasound versus magnetic
resonance imaging of the temporomandibular joint
is juvenile idiopathic arthritis; a systematic review,
Int. Journal Maxillofac Surg, 2017.

8. Emshoff R, Bertsang S, Rudison A, Labmer R. The
diagnostic value of ultrasonography to determine
the temporomandibular joint disk position. Oral
Surg, Oral Med, Oral Pathol, Oral Radiol, Endod
84;1997 : 688-96.

9. Tognini F, Manfredini D, Bosco D, Melchiorre M.
Comparison of ultrasonography and magnetic
resonance imaging in the evaluation of
temporomandibular joint disc displacement. ] Oral
Rehabil 2005; 32: 248-253.

10. Byhatti SM, Ramamurthy BR, Mubeen M,
Agnihothri PG. Assessment of diagnostic accuracy of
high-resolution ultrasonography in determination
of temporomandibular joint internal derangement,
Indian ] Dent Res 2010; 21:189-194.

11. Jank S, Emshoff R, Norer B. Diagnostic quality of
dynamic high-resolution ultrasonography of the

Samal SK et al.

TM]: a pilot study. Int ] Oral Maxillofac Surg 2005;
34:132-137.

12. Styles C, Whyte A. MRI in the assessment of
Internal derangement and pain within the
temporomandibular joint: a pictorial essay. Br ] Oral
Maxillofac Surg 2002; 40:220-228.

13. Petr T. Methods of imaging in the diagnosis of
temporomandibular joint disorders. Biomed Pap
Med Fac Univ Palacky Olomouc Czech Repub 2007;
151: 133-136.

14. Chalkoo AH, Ahmad MB, Naikoo FA, Magnetic
resonance imaging & ultrasonography in the
diagnosis of temporomandibular joint internal
derangements : A comparative study. J. Indian Acad
Oral Med Radiol 27; 2015:198-202.

15. EL-Melegy DW et al. Magnetic resonance
imaging versus musculoskeletal ultrasound in the
evaluation of temporomandibular joint in
rheumatoid arthritis patients. = The Egyptians
Rheumatologist (2017)

16. Aiken A, Bouloun G, Mudgins P. MR imaging of
the temporomandibular joint. Maga Reson imaging
Clin N. Am 20;2012:397-412.

17. H. Sale, F. Bryndehl, and A. Isberg,
“temporomandibular joint in symptomatic and
symptomatic now patient volunteer’s; a prospective
15-years follow-up clinical & MR imaging study,”
Radiology, vol.267, No.1, pp.183-194, 2013.

139



