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Abstract

The aim of the study eas to standardize the
ultrasonography (USG) protocol for TM] and masticatory
muscles (MM) examination by unifying the clinically
relevant USG parameters, determining their norms, and
considering gender differences. The study involved 63
volunteers. The selected individuals with normal dental
occlusion were divided into two groups: 26 females and
27 males. A 12L3 linear transducer with a frequency of
2.9 to 11.5 MHz (SIEMENS Acuson Juniper) was used.
The following USG parameters with clear interpretation
were studied: capsular width, condylar translation
amplitude, thickness of MM at rest and contraction,
percentage of MM thickening at contraction, the condyle
and disc position at open and closed mouth, movement
of the condyle and disc during mouth opening,
subchondral cartilage complex. No significant differences
were found between the right and left TM] and MM
parameters in both groups. A significant difference in
USG parameters was observed between males and
females, except for the amplitude of TM] condyle
translation and the percentage of MM thickening. On the
basis of the obtained results, a standardized USG protocol
for TMJ and MM was proposed, allowing a high-quality
comprehensive USG examination of TMJ and MM
structures in patients suspected of temporomandibular
disorders.

Keywords: temporomandibular joint, masticatory muscles,
temporomandibular disorders, ultrasonography, dental
occlusion.

1. INTRODUCTION

Currently, ultrasonography (USG) is one of
the most prevalent diagnostic techniques for
temporomandibularjoints (TM]) and surrounding
tissues, offering a range of advantages, including
safety, low cost, absence of absolute
contraindications, short examination duration,
wide equipment availability, psychological
patient acceptance, easy monitoring of disease
progression or long-term treatment results,
ultrasound-guided manipulations, rapid

dynamic examination, and suitability for patients
with labile psyche, children, and adolescents.
The quality of the obtained images is independent
of the presence of fixed metal structures in the
oral cavity, cranial bones, or adjacent areas, and
ultrasound findings are available immediately
after examination. It can be performed for
patients with a pacemaker or claustrophobia
[1-5]. However, this technique has certain
limitations, such as the inability to fully examine
TM] bone elements, the dependence of USG
images on topographical and anatomical
features, operator-dependent quality of
examination description, and long learning
curve of operator [4,6]. According to meta-
analysis data, some authors suggest using USG
rather for excluding temporomandibular
disorders (TMD) than for confirming them [2].
Therefore, USG can be considered a useful
technique for the rapid screening of patients
with suspected TMD.

Considering the characteristics of the
technique, USG allows the evaluation of soft
tissues, subchondral structures, and articular
cartilage [1,7].

An important parameter for establishing a
clinical diagnosis of “TM] disc displacement”
is the disc position relative to the articular
condyle during habitual occlusion and maximal
mouth opening [8-10]. According to DC/TMD
[11], anterior, posterior, medial, lateral, and
combined disc displacements are distinguished.
Authors note the difficulty of visualizing
medial disc displacement due to the limited
ultrasound penetration through bones and
other anatomical structures [6]. Additionally,
visualization of the lateral and posterior disc
displacement is challenging [1,6,9]. Some
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researchers describe an increase in the lateral
condyle-capsule distance as an indirect sign of
disc displacement [12]. However, this approach
is criticized by other authors, as anatomical
changes such as capsule thickening or effusion
are necessary for increasing this distance [13].
There is also evidence that, even in the presence
of TMD, no significant increase in lateral
condyle-capsule distance was detected [14].
The authors interpret the increase in capsular
width as the presence of an effusion [1-3,15-
17]. Authors [17] also found a significant
correlation between the capsular width and
pain intensity in the TMJ area.

USG is used to assess parameters such as the
amplitude and nature of the condylar
movement [5,6,18]. Amplitude of condylar
translation is the extent of displacement from
the articular fossa (with closed teeth) to the top
of articular eminence during maximal mouth
opening. Sonographic characterization of joint
movement involves evaluating the smoothness
and synchronicity of condylar and disc
movement. USG can detect noises during
mouth opening or closing, but the nature of
these sounds is better determined by
auscultation [5,19].

Ultrasound can also evaluate subchondral
structures of the condyle to exclude degenerative
changes [1]. However, evaluating this
parameter is debated, due to the lower
sensitivity of USG to degenerative changes
compared to magnetic resonance imaging
(MRI) or cone-beam computed tomography
(CBCT). Nevertheless, considering its high
specificity, USG can exclude the presence of
degenerative changes in the joint, particularly
juvenile idiopathic arthritis in children [20-22].

In addition to TM]J assessment, USG can
examine the condition of masticatory muscles,
including the masseter muscle (MM) [15,23].
Muscle disorders may arise from TMDs and
vice versa [16]. Among TMD patients, 45% of
them complain of pain associated with
excessive strain in the MM [24]. To alleviate
such patients” conditions, authors suggest
using botulinum toxin A, assessing the
percentage thickening of the masseter muscle
during isometric contraction, to evaluate its
effect [25,26]. Additionally, by evaluating the

percentage thickening of the masseter muscle
during teeth clenching in normal occlusion,
authors [27] obtained an objective, rapid
technique for diagnosing post-traumatic MM
contractures, allowing the determination of the
degree of muscle damage. Other researchers
[28] found a negative correlation between the
volume of the masseter muscle and pain
sensations in cases of arthralgia.

For a practising dentist dealing with TMD
issues, the USG operator must provide a
comprehensive assessment of TM] elements
and para-articular structures.

Another challenge in USG diagnostics is the
standardization of examination protocols, as
no unified USG protocol for a comprehensive
examination of TM]J structures and masticatory
muscles was found inliterature. Standardization
requires establishing norms of USG parameters
for TMJ and masticatory muscles [13]. Authors
emphasize the need for studies involving a
significant number of healthy individuals to
improve evaluation accuracy [1]. Additionally,
it is essential to identify USG parameters with
clear interpretation and reproducibility,
independent of operator skills or experience.
According to a systematic review [29], it is
necessary to standardize the measurement
sites of masticatory muscle parameters, such
as thickness, length, and volume. The authors
[30] highlight the importance of USG assessment
of TMJ morphometric values and their
correlation with internal TM] disorders, age,
ethnicity, and gender.

The most common TM] disorder is disc
displacement (DD), constituting 41% to 55.5%
among arthrogenic TMD cases [31-33]. The
sensitivity of USG for DD, according to different
authors, ranges from 76% to 88% [1,2,16]. Age
groups at risk for DD development fall within
15-34 years, with a significant predominance
among females [34,35]. Therefore, defining
USG parameter norms for this age group is
particularly relevant.

Considering the above observations, the
objective of our study was to standardize the
USG protocol for examining TMJ and masticatory
muscles by unifying the clinically useful USG
parameters, determining their norms, and
identifying their gender-specific features.
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2. MATERIALS AND METHODS

63 volunteers participated, undergoing a
general dental examination. Fifty-three
individuals were selected in the study on
inclusion and exclusion criteria.

Inclusion criteria:

1. Age 18-34 years.
2. No history of TM] disorders.

3. Absence of TMJ complaints.

Exclusion criteria:

1. Malocclusion.

2. Detection of TM] disorders during USG
examination.

3. Presence of noises in TMJ.
4. Deviation in mouth opening trajectory.

5. Presence of musculoskeletal

disorders.

systemic

The selected individuals were divided into
two groups based on gender: 26 females (Group
1) and 27 males (Group 2). In total, 106 TM]s
were examined.

A12L3 linear transducer with a frequency of 2.9
to 11.5 MHz (SIEMENS Acuson Juniper) was used
to study the TM]J, adjacent areas, and masticatory
muscles. TM] examinations were conducted with
individuals in supine position, with the mouth
closed and open, as well as in dynamic motion
(during mouth opening and closing). To assess the
studied parameter, the transducer was positioned
in horizontal and/or frontal planes, with the final
measurement done with the transducer in a
horizontal plane. At the beginning of examination,
the operator made several fan-like movements
with the transducer, to determine the position of
the TMJ anatomical structures. The position of the
transducer and its angle of inclination were
adjusted according to the anatomical features of
each volunteer. The masticatory muscles (m.
masseter) were assessed in the buccal area.

In describing the USG images of TM] and
masticatory muscles, the following terms were
used [15]: hyperechoic for areas providing a
brighter echo signal, anechoic (no echo) for
areas without signal reflection, hypoechoic for
areas characterized by a reflection of echo

signals darker than the surrounding structures,
while the areas with the same or similar
echogenicity are called isoechoic.

Based on a literature review and practical
experience, the following USG parameters,
considered clinically wuseful with clear
interpretation and reproducibility, were selected
for analysis.

USG parameters with the mouth closed (in
habitual occlusion):

- Disc position relative to the condyle (Fig. 1):
Evaluation was performed in two planes. The
contour of the condyle is visualized as a
hyperechoic strip above the echo shadow of the
condyle. The disc is characterized as a hypo- or
isoechoic area above the condyle.

Fig. 1. USG image of TM] with the mouth closed.
1 - capsular width (distance between yellow crosses);
2 - subchondral cartilage complex;
3 - echo-shadow of the condyle;
4 - disc

- Capsular width above the condyle (Fig. 1):
Measurement was carried out in a horizontal
plane between the condyle (at 12 o’clock) and the
upper limit of the hypo- or anechoic area
corresponding to the TM]J disc or joint gap.

USG parameters in dynamic motion:

- Ultrasonographic characterization of
condylar movement: Evaluation of the synchrony
of the condylar and disc movement in the
horizontal plane, as well as the smoothness of
this movement.

- Condylar translation amplitude (Fig. 2):
Measurement was performed in a horizontal
plane between the point on the condylar apex
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with the mouth closed and the condylar apex
with the mouth maximally open.

Fig. 2. Condyle location with the mouth open.
Condylar translation amplitude

USG parameters with the mouth maximally
open:

- condyle position relative to the articular
eminence (Fig. 2), evaluation performed in two
planes.

- disc position relative to the condyle (Fig. 2),
evaluation performed in two planes.

The subchondral cartilage complex (SCC) of
the mandibular condyle was assessed in two
planes with the mouth closed and maximally
open. The SCC is characterized by a hyperechoic
signal on the surface of the TMJ condyle (Fig. 1).
The clarity of SCC and the uniformity of its
thickness were evaluated.

In the buccal area, the following USG
parameters of the masticatory muscles were
assessed:

- thickness of the masseter muscle at rest (Fig.
3a). Evaluation performed in the horizontal
plane. The masseter muscle is visualized as a
wide horizontal hypoechoic band. The muscle
structure is heterogeneous due to the presence
of echogenic linear inclusions. Measurement was
performed in the region of the highest muscle
thickness along its internal borders;

- thickening of the masseter muscle at
contraction in habitual occlusion (Fig. 3b).
Measurement was carried out in the horizontal
plane in the same area of the masseter muscle
where the thickness measurement at rest was
performed.

- percentage of masseter muscle thickening,
calculated using the formula ((B-A)/B)x100%,
where A is the muscle thickness at rest, and B is
the muscle thickness at contraction [27].

Fig. 3. Thickening of the masseter muscle at
contraction (a - masseter muscle at rest, b - masseter
muscle at contraction)

Statistical analysis

The mean values and standard deviations
(Mzo) of USG parameters were calculated
separately for the right and left TMJs and
masticatory muscles within each study group. If
no significant difference between the left and
right sides was observed, the USG parameter
data for the left and right sides was combined,
and M+o was calculated for each of the study
groups. Next, a comparison of USG parameters
for TMJs and masticatory muscles was made
between the study groups. The significance of
the difference between the left and right sides,
as well as between the study groups, was
determined using the Student’s t-test. If no
significant difference was found between Group
1 and Group 2, the USG parameter data for
Group 1 and Group 2 was combined, and the
overall M+o was calculated for both groups.

3. RESULTS AND DISCUSSION

No significant difference in USG parameters
between the right and left TM]Js and masticatory
muscles was found in both Group 1 (females)
and Group 2 (males) (Tables 1-2). This allowed
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the combination of right and left sides within
each group. A significant difference in USG
parameter values for TMJs and masticatory
muscles was found between males and females,
except for condylar translation amplitude and
the percentage of masseter muscle thickening

(Table 3). Therefore, the USG parameters data for
Group 1 and Group 2 were combined, and the
overall M+o values were calculated for both
condylar translation amplitude and the
percentage of masseter muscle thickening (Table
3, column “Total”).

Table 1. Mean values (M*o) of USG parameters for the left and right TMJs in Groups 1 and 2

Group 1 (Females) Group 2 (Males)
Left TM]J | Right TM] p-value Left TM]J | Right TM] p-value
Caps“l;rm“"dths' 0.92+0.23 | 0.98+0.23 p>0.05 1.09+0.23 | 1.13+0.20 p>0.05
Condylar
translation 14.16+1.68 | 13.75%+1.35 p>0.05 13.95+£1.92 | 14.53+2.54 p>0.05
amplitude, mm

Table 2. Mean values (M*o) of USG parameters for the left and right masticatory muscles in Groups 1 and 2

Group 1 (Females)

Group 2 (Males)

Left Right Left Right
p-value p-value
masseter masseter masseter masseter
Thickness of
masseter muscle | 9.65+1.30 9.53+1.42 p>0.05 11.33+1.44 | 11.43+1.39 p>0.05
at rest, mm
Thickness of
masseter muscle | 15 o011 7a | 195441 80 p>0.05 | 1556+2.01 | 15.60+1.88 | p>0.05
at contraction,
mm
Masseter muscle
thickening at 26.26+5.49 | 24.40+5.28 p>0.05 27.04+5.17 | 26.63+3.88 p>0.05
contraction, %

Table 3. Gender differences in USG parameters of TMJs and masticatory muscles (Mto)

Group 1 Group 2
(Females) (Males) p-value Total
Capsular widths, mm 0.95+0.23 1.11+0.22 p<0.05
C;’r‘r‘l‘li}l’llzf C{Za‘r‘rfrlr‘:t“’“ 13.95+1.52 14.2442.25 p>0.05 14.10+1.92
Thickness of masseter 9.59+1.35 11.38+1.40 p<0.05
muscle at rest, mm
Thickness of masseter 12.76+1.79 15.58+1.93 p<0.05
muscle at contraction, mm
Masseter muscle
thickening at contraction, % 25.33+5.41 26.83+4.53 p>0.05 26.11+5.01

In all volunteers, during habitual occlusion, the
posterior band of the disc was positioned above
the condyle. During maximal mouth opening, the
mandibular condyle was consistently located

under the top of the articular eminence, coinciding
with the disc in all cases. The movement of the
mandibular condyle in all observed cases was
smooth and synchronous with the disc.
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The subchondral cartilage complex in USG
images in all participants was clear and of

uniform thickness.

Based on the literature review and our results,
a USG examination protocol for TM]s and MMs
is proposed (Table 4).

Table 4. Ultrasound Examination Protocol for TMJs and MMs

Ultrasound Examination Protocol for Temporomandibular Joints and Masticatory Muscles

Examination No:
Patient’s Name:
DOB:
Examination Date:

Left TM]

In habitual occlusion:

Disc position relative to the condyle
Capsular width above the condyle, mm
In dynamic motion:

USG nature of the condylar movement

Condylar translation amplitude, mm

At maximum mouth opening:

Position of the condyle and disc relative to the
condyle

Subchondral cartilage complex of the mandibular
condyle

Thickness of the masseter muscle at rest, mm
Thickness of the masseter muscle at contraction,
mm

Percentage of masseter muscle thickening
during maximum contraction, %

Reference range:
above the condyle
0.9-1.3 mm for males, 0.7-1.2 mm for females

smooth synchronous movement of the mandibular
condyle and disc without TM] noises
12.2-16.0 mm

mandibular condyle positioned under the top of the
articular eminence, coinciding with the disc

clear and uniform thickness
10.0-12.8 mm for males, 8.2-10.9 mm for females

13.7-17.5 mm for males, 11.0-14.6 mm for females
21-31%

Right TMJ

In habitual occlusion:

Disc position relative to the condyle
Capsular width above the condyle, mm
In dynamic motion:

USG nature of the condylar movement

Condylar translation amplitude, mm

At maximum mouth opening:

Position of the condyle and disc relative to the
condyle

Subchondral cartilage complex of the mandibular
condyle

Thickness of the masseter muscle at rest, mm
Thickness of the masseter muscle at contraction,
mm

Percentage of masseter muscle thickening
during maximum contraction, %

reference range:
above the condyle
0.9-1.3 mm for males, 0.7-1.2 mm for females

smooth synchronous movement of the mandibular
condyle and disc without TM] noises
12.2-16.0 mm

mandibular condyle positioned under the top of the
articular eminence, coinciding with the disc

clear and uniform thickness
10.0-12.8 mm for males, 8.2-10.9 mm for females

13.7-17.5 mm for males, 11.0-14.6 mm for females
21-31%

USG specialist opinion
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In the daily practice of prosthetic dentistry,
patients with TM] and MM disorders are
increasingly encountered [36]. Timely diagnosis
of TMDs is particularly crucial for patients
undergoing total prosthetic rehabilitation based
on natural teeth and/or implants. Untimely
detection of TMD often leads to exacerbation of
its course during or immediately after prosthetic
treatment, resulting in complications in the
patient-dentist relationship. Therefore, it is
extremely important to involve modern, prompt,
available, and sufficiently informative radio-
diagnostic techniques in TMD. Despite MRI and
CBCT being considered the gold standard for
TMD diagnosis, USG plays a significant role due
to its numerous advantages [4].

During USG examination of TM] and MM,
various parameters are assessed, which, for the
sake of discussion, can be categorized into those
with unambiguous interpretation and those
causing controversies. Based on the analysis of
scientific literature, as well as our own experience,
USG parameters withunambiguousinterpretation
were selected, and their normative evaluation
was provided based on the examination of 53
volunteers aged 18-34 years.

According to our study, the capsular width on
USG images ranges from 0.9 to 1.3 mm for males
and 0.7 to 1.2 mm for females. Literature reports
a normative range for capsular width varying
from 0.2 mm to 2.0 mm [14,15]. This wide range
is attributed to the use of different examination
techniques, devices, and reference points for
measurement by different authors [3,6,15,16,23].
Moreover, gender differences are often not taken
into account in these studies, which impacts
measurement outcomes. Our calculations
indicate a significant difference between males
and females (p<0.05).

In the clinic, the course of chronic osteoarthritis
can be suspected when a decreased capsular
width is detected, while an increased width
suggests the presence of intra-articular effusion.
In particular, the study [3] has assessed the
sensitivity and specificity of USG compared to
MRI for detecting joint effusion by determining
capsular width. The authors identified two
critical values, namely 2.0 mm (sensitivity 55.9%,
specificity 94.7%) and 1.75 mm (sensitivity 67.6%,
specificity 82.4%). If the capsular width was

higher than the critical value, then the diagnosis
of joint effusion was established. The critical
value of 1.75 mm is approximately 50% higher
than our calculated mean norm. Therefore, a
difference in US capsular width between right
and left joints exceeding 50% could reasonably
indicate effusion, especially when aligned with
clinical signs. When effusion is suspected in both
TM]Js, USG results should be compared with the
upper limit of the norm.

Regarding the calculation of condylar
translation amplitude, our data showed no
significant difference between males and females
(13.95£1.52 for females, 14.24+2.25 for males,
p>0.05). Also, other researchers did not indicate
gender differences in this parameter and
calculated it for both sexes combined. Authors
[37] found that the condylar translation amplitude
on USG images in the same group of individuals,
assessed by the 1 of the 2 USG operators, was
14.0£2.9 mm and 13.84+2.6 mm by the other USG
operator, aligning with our results (14.10+1.92
mm). Other authors provide a broader range of
normal condylar translation, which is 12.7+3.2
mm for Engel Class I [38].

According to our study, the thickness of the
masseter muscle at rest ranges from 8.2 to 10.9
mm and 10.0 to 12.8 mm for females and males,
respectively, and during contraction, the
thickness is 11.0-14.6 mm for females and 13.7-
17.5 mm for males (p<0.05). There was no
significant difference between males and females
(p>0.05) when calculating the percentage of MM
thickening (total value 21-31%). These results
align with the existing literature [15], particularly
a study where the masseter muscle thickness at
rest in USG examinations of volunteers aged
18-55 was 8.67+1.74 mm and 12.22+2.1 mm
during contraction, with a corresponding
percentage increase of 29%. However, gender
was not taken into account in that study. Other
researchers [23] also reported similar significant
gender-dependent differences in muscle
thickness at rest and during contraction. For
females, the thickness at rest ranged from 8.1 mm
to 8.5 mm and from 10.5 mm to 10.9 mm during
contraction. For males, the thickness at rest
ranged from 9.0 mm to 10.0 mm and from 12.4
mm to 13.3 mm during contraction. At the same
time, the percentage of MM thickening was
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33+25% and did not significantly differ between
males and females. Another study [24] found
MM thickness at rest to be 17.16+2.33 mm in
males and 11.21£2.47 mm in females.
Discrepancies among these findings can be
attributed to variations in measurement reference
points, age groups, and ethnic differences.
Moreover, the thickness of the masseter muscle
was found to correlate with bite types [39-41]. In
particular, some authors [39] indicate that an
increase in the severity of mandibular
prognathism was associated with a decrease in
muscle thickness. An indirect confirmation of
this dependency is the increase in the thickness
of the masseter muscle after orthognathic surgery
in patients with Class 3 malocclusion [41]. A
direct relationship between the thickness of the
masseter muscle and different vertical facial
patterns was found, with thicker muscles in
individuals with short faces and vice versa [40].

As for the relationship between the disc and
condyle, both closed and open-mouth positions
showed consistent data across authors,
corroborating our findings. During closed mouth
position, ultrasound imaging revealed the disc
positioned above the condyle while, during
mouth opening, it was located between the
condyle and the articular eminence. At the same
time, the movement of the disc and condyle was
synchronous and smooth [6,8,42]. The condylar
surface, or in other words, the SCC, observed in
ultrasound images, normally displayed a clear
contour with uniform thickness without erosions
or other signs of destruction [4,21].

Various ultrasound protocols for TMJ and
masseter muscle examination are described in
the literature. In the Friedman et al. [6] protocol,
joint structures were examined, namely the
position of the disc, the condyle, and the presence
of condylar changes, but the masticatory muscles
were not taken into account. In the protocol of
Erturk et al. [15], capsular width, disc and
condyle position and movement, and MM
thickness were assessed, but the SCC changes
and condylar translation were not studied. Other
protocols are related only to separate USG
parameters [3,14,24,25].

The urgent need for a unified clinical protocol
for the ultrasonographic examination of the TM]
and MM prompted us to standardize the

aforementioned USG parameters and develop a
comprehensive protocol for daily clinical practice.
All parameters specified in the protocol have a
clear interpretation and defined norms. The
protocol presented in the paper standardizes the
USG examination of TMJ and MM, consequently
minimizing operator’s experience’s impact on
the examination results.

As of today, this protocol is actively utilized
in our daily practice and proves to be particularly
valuable in the comprehensive diagnosis of
various TMDs, including disc displacements and
inflammatory-degenerative TM] conditions.

4. CONCLUSIONS

The calculated average values of USG
parameters” norms for both males and females,
along with the presented standardized protocol,
allow for a high-quality comprehensive USG
examination of TMJ] and MM structures in
patients suspected of TMDs.

References

1. Klatkiewicz T, Gawriotek K, Pobudek Radzikowska
M, Czajka-Jakubowska A. Ultrasonography in the
Diagnosis of Temporomandibular Disorders: A
Meta-Analysis. Med Sci Monit. 2018; 24:812-7.

2. Almeida FT, Pacheco-Pereira C, Flores-Mir C, Le
LH, Jaremko JL, Major PW. Diagnostic ultrasound
assessment of temporomandibular joints: a
systematic review and meta-analysis.
Dentomaxillofac Radiol. 2019; 48(2):20180144.

3. Talmaceanu D, Lenghel LM, Csutak C, Bolog N,
Leucuta DC, Rotar H, Tig I, Buduru S. Diagnostic
Value of High-Resolution Ultrasound for the
Evaluation of Capsular Widthin Temporomandibular
Joint Effusion. Life (Basel). 2022; 2(4):477.

4. lagnocco A. Imaging the joint in osteoarthritis: a
place for ultrasound? Best Pract Res Clin Rheumatol.
2010;24(1):27-38.

5. Mykhailevych MY, Telishevska OD, Telishevska
UD, Slobodian RV. Value of ultrasonography
method in the diagnosis of temporomandibular
disorders and patient management monitoring.
Case report. Wiad Lek. 2022;75(4 pt 1):900-6.

6. Friedman SN, Grushka M, Beituni HK, Rehman M,
Bressler HB, Friedman L. Advanced Ultrasound
Screening for Temporomandibular Joint (TM])
Internal Derangement. Radiol Res Pract. 2020;
2020:1809690.

150

Volume 28 » Issue 2 April / June 2024 »



STANDARDIZED PROTOCOL OF ULTRASONOGRAPHIC EXAMINATION OF TEMPOROMANDIBULAR JOINTS AND

MASTICATORY MUSCLES

10.

11.

12.

13.

14.

15.

Maranini B, Ciancio G, Mandrioli S, Galie M, Govoni
M. The Role of Ultrasound in Temporomandibular
Joint Disorders: An Update and Future Perspectives.
Front Med (Lausanne). 2022;9:926573.

Talmaceanu D, Lenghel LM, Bolog N, Popa Stanila
R, Buduru S, Leucuta DC, Rotar H, Baciut M, Baciut
G. High-resolution ultrasonography in assessing
temporomandibular joint disc position. Med
Ultrason. 2018;1(1):64-70.

Li C, Su N, Yang X, Yang X, Shi Z, Li L.
Ultrasonography for detection of disc displacement
of temporomandibular joint: a systematic review
and meta-analysis. ] Oral Maxillofac Surg. 2012;
70(6):1300-9.

Thapar PR, Nadgere JB, Iyer ], Salvi NA. Diagnostic
accuracy of ultrasonography compared with
magnetic resonance imaging in diagnosing disc
displacement of the temporomandibular joint: A
systematic review and meta-analysis. ] Prosthet
Dent. 2023; S0022-3913(23)00177-4.

Schiffman E, Ohrbach R, Truelove E, Look ],
Anderson G, Goulet JP, List T, Svensson P, Gonzalez
Y, Lobbezoo F, Michelotti A, Brooks SL, Ceusters W,
Drangsholt M, Ettlin D, Gaul C, Goldberg L],
Haythornthwaite JA, Hollender L, Jensen R, John
MT, De Laat A, de Leeuw R, Maixner W, van der
Meulen M, Murray GM, Nixdorf DR, Palla S,
Petersson A, Pionchon P, Smith B, Visscher CM,
Zakrzewska J, Dworkin SF; International RDC/
TMD Consortium Network, International association
for Dental Research; Orofacial Pain Special Interest
Group, International Association for the Study of
Pain. Diagnostic Criteria for Temporomandibular
Disorders (DC/TMD) for Clinical and Research
Applications: recommendations of the International
RDC/TMD Consortium Network* and Orofacial
Pain Special Interest Groupt. J Oral Facial Pain
Headache. 2014; 28(1):6-27.

Delgado-Delgado R, Conde-Vazquez O, Fall FM,
Fernandez-Rodriguez T. Intraobserver reliability
and validity of a single ultrasonic measurement of
the lateral condyle-capsule distance in the
temporomandibular joint. ] Ultrasound. 2023. doi:
10.1007 / s40477-023-00818-z.

Manfredini D, Guarda-Nardini L. Ultrasonography
of the temporomandibular joint: a literature review.
Int J Oral Maxillofac Surg. 2009; 38(12):1229-36.
Diaz DZR, Miiller CEE, Gavidao MBD.
Ultrasonographic study of the temporomandibular
joint in individuals with and without
temporomandibular disorder. ] Oral Sci. 2019;
61(4):539-43.

Erturk AF, Yelken Kendirci M, Ozcan I, Gokcen
Rohlig B. Use of ultrasonography in the diagnosis
of temporomandibular disorders: a prospective
clinical study. Oral Radiol. 2023; 39(2):282-91.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Yilmaz D, Kamburoglu K. Comparison of the
effectiveness of high resolution ultrasound with
MRI in patients with temporomandibular joint
disorders. Dentomaxillofac Radiol. 2019;
48(5):20180349.

Kim JH, Park JH, Kim JW, Kim SJ. Can
ultrasonography be used to assess capsular
distention in the painful temporomandibular joint?
BMC Oral Health. 2021; 21(1):497.

Badel T. Subluxation of temporomandibular joint- A
clinical view. ] Dent Probl Solut. 2018; 5(2):029-34.
Siva Kalyan U, Moturi K, Padma Rayalu K. The Role
of Ultrasound in Diagnosis of Temporomandibular
Joint Disc Displacement: A Case-Control Study. ]
Maxillofac Oral Surg. 2018;17(3):383-8.

Tonni I, Borghesi A, Tonesi S, Fossati G, Ricci F,
Visconti L. An wultrasound protocol for
temporomandibular joint in juvenile idiopathic
arthritis: a pilot study. Dentomaxillofac Radiol.
2021;50(8):20200399.

Hechler BL, Phero JA, Van Mater H, Matthews NS.
Ultrasound versus magnetic resonance imaging of
the temporomandibular joint in juvenile idiopathic
arthritis: a systematic review. Int ] Oral Maxillofac
Surg. 2018; 47(1):83-9.

Marino A, De Lucia O, Caporali R. Role of Ultrasound
Evaluation of Temporomandibular Joint in Juvenile
Idiopathic Arthritis: A Systematic Review. Children
(Basel). 2022;9(8):1254.

Liao LJ, Lo WC. High-Resolution Sonographic
Measurement of Normal Temporomandibular Joint
and Masseter Muscle. ] Med Ultrasound
2012;20(2):96-100.

Nasirzadeh Y, Ahmed S, Monteiro S, Grosman-
Rimon L, Srbely ], Kumbhare D. A Survey of
Healthcare Practitioners on Myofascial Pain Criteria.
Pain Pract. 2018;18(5):631-40.

De la Torre Canales G, Camara-Souza MB, Poluha
RL, de Figueredo OMC, Nobre BBS, Ernberg M,
Conti PCR, Rizzatti-Barbosa CM. Long-Term Effects
of a Single Application of Botulinum Toxin Type A
in Temporomandibular Myofascial Pain Patients: A
Controlled Clinical Trial. Toxins (Basel).
2022;14(11):741.

Delcanho R, Val M, Guarda Nardini L, Manfredini
D. Botulinum Toxin for Treating Temporomandibular
Disorders: What is the Evidence? ] Oral Facial Pain
Headache. 2022; 36(1):6-20.

Pankevych VV, Got" IM, Kucher AR. Improving
Ultrasonography Method in the Diagnosis of
Posttraumatic Contracture of Masticatory Muscles.
Bulletin of problems in biology and medicine.
2014;2(2):75-80.

Lee YH, Bae H, Chun Y, Lee J, Kim H.
Ultrasonographic Examination of Masticatory
Muscles in Patients with TMJ] Arthralgia and

International Journal of Medical Dentistry

151



Ruslan KULINCHENKO, Denys SHTYBEL, Anton FILIPSKYI

29.

30.

31.

32.

33.

34.

35.

Headache Attributed to Temporomandibular
Disorders. Sci Rep. 2024;14(1):8967.

Reis Durdo AP, Morosolli A, Brown ], Jacobs R.
Masseter muscle measurement performed by
ultrasound: a systematic review. Dentomaxillofac
Radiol. 2017;46(6):20170052.

de Melo DP, Silva DFB, Campos PSF, Dantas JA. The
morphometric  measurements of  the
temporomandibular joint. Front Oral Maxillofac
Med 2021;3:14.

Klochan SM. Assessment of the prevalence of the
clinical subgroups of temporo-mandibular
disorders in the examined adults, their gender and
age distribution. Stomatological Bulletin.
2021;115(2):46-52.

Poluha RL, Canales GT, Costa YM, Grossmann E,
Bonjardim LR, Conti PCR. Temporomandibular
joint disc displacement with reduction: a review of
mechanisms and clinical presentation. ] Appl Oral
Sci. 2019;27:e20180433.

Talaat WM, Adel OI, Al Bayatti S. Prevalence of
temporomandibular disorders discovered
incidentally during routine dental examination
using the Research Diagnostic Criteria for
Temporomandibular Disorders. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2018;125(3):250-9.
Manfredini D, Piccotti F, Ferronato G, Guarda-
Nardini L. Age peaks of different RDC/TMD
diagnoses in a patient population. ] Dent.
2010;38(5):392-9.

Shtybel D, Kulinchenko R, Kulinchenko N. Features
of age distribution of female patients with internal
disorders of temporomandibular joints. In: Bieniasz

36.

37.

38.

39.

40.

41.

42.

M, Kieszek R, Kwiatkowski A, eds. Book of Abstracts
of International Conference of Natural and Medical
Science: Young Scientists, PhD Students and
Students. MEDtube Ltd.; 2017, p.26

Manfredini D, Poggio CE. Prosthodontic planning
in patients with temporomandibular disorders and/
or bruxism: A systematic review. ] Prosthet Dent.
2017;117(5):606-13.

Yao W, Zhou Y, Wang B, Yu T, Shen Z, Wu H, Jin
X, Li Y. Can Mandibular Condylar Mobility
Sonography Measurements Predict Difficult
Laryngoscopy? Anesth Analg. 2017;124(3):800-6.
Landes CA, Sader R. Sonographic evaluation of the

ranges of condylar translation and of
temporomandibular joint space as well as first
comparison with symptomatic joints. ]

Craniomaxillofac Surg. 2007;35(8):374-81.

Kim TH, Kim CH. Correlation between mandibular
morphology and masticatory muscle thickness in
normal occlusion and mandibular prognathism. ]
Korean Assoc Oral Maxillofac Surg. 2020; 46(5):313-
320.

Soyoye OA, Otuyemi OD, Kolawole KA, Ayoola
OO. Relationship between masseter muscle thickness
and maxillofacial morphology in pre-orthodontic
treatment patients. Int Orthod. 2018;16(4):698-711.
Etoz M, Demirbas AE, Topsakal KG, Etoz OA, Kaya
MO, Alkan A. Sonoelastographic evaluation of the
masseter muscle before and after mandibular
setback surgery. Niger ] Clin Pract. 2020; 23(8):1095-
102.

Okeson JP. Management of Temporomandibular
Disorders and Occlusion. St. Louis: Mosby; 2020.

152

Volume 28 » Issue 2 April / June 2024 »



