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Objective: To quantitatively and qualitatively compare MRI of the temporomandibular
joint (TMJ) using a standard TMJ surface coil and a head coil at 3.0 T.
Methods: 22 asymptomatic volunteers were MR imaged using a 2-channel surface coil
(standard TMJ coil) and a 32-channel head coil at 3.0 T (Philips Ingenia; Philips Healthcare,
Netherlands). Imaging protocol consisted of an oblique sagittal proton density weighted turbo
spin echo sequence (repetition time/echo time, 2700/26 ms). For quantitative assessment,
a spherical phantom was imaged using the same sequence including a noise scan and a B11
scan. Signal-to-noise ratio (SNR) maps and B11 maps were calculated on a voxelwise basis.
For qualitative evaluation, all volunteers underwent MRI of both TMJs with the jaw in the
closed position. Two independent blinded readers assessed accuracy of TMJ anatomical
representation and overall image quality on a 5-point scale. Quantitative and qualitative
measurements were compared between coils using t-tests and Wilcoxon signed-rank test,
respectively.
Results: Quantitative analysis showed similar B11 and significantly higher SNR for the
head coil than the TMJ surface coil. Qualitative analysis showed significantly better visibility
and delineation of clinically relevant anatomical structures of the TMJ, including the articular
disc, bilaminar zone and lateral pterygoid muscle. Furthermore, better overall image quality
was observed for the head coil than for the TMJ surface coil.
Conclusions: A 32-channel head coil is preferable to a standard 2-channel TMJ surface coil
when imaging the TMJ at 3.0 T, because it yields higher SNR, thus increasing accuracy of the
anatomical representation of the TMJ.
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Introduction

Temporomandibular disorders (TMDs) is a collective
term for various pathologies of the temporomandibular

joint (TMJ) and the masticatory muscles.1 TMDs are
characterized by common features, including pain, TMJ
sounds and restricted mandibular movement.2 With an
estimated prevalence of 12% in the adult population,
they represent the most common cause of orofacial pain
of non-dental origin.3,4 Furthermore, TMDs are asso-
ciated with a wide variety of frequent conditions, such
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as tension and migraine headache, depression, fatigue,
sleep apnoea, obesity and Type 2 diabetes mellitus.5

In the USA, TMDs cause an estimated 17,800,000 lost
workdays for every 100,000,000 working adults per
year.3 Therefore, TMDs have not only a great impact
on the quality of life of patients but also cause great
socioeconomic costs.6,7 Besides identification of risk
factors and early detection of pathological processes
underlying TMDs, the diagnostic process can be further
optimized.8,9

MRI is nowadays considered the state-of-the-art
method for the evaluation of TMJ structures, namely
the articular disc, retrodiscal tissue, cartilage and
bone.10,11 Most commonly, MRI of the TMJ is per-
formed at 1.5 T using dedicated surface coils.12 Theory
suggests that TMJ imaging at higher field strength
yields higher spatial resolution at comparable scan du-
ration given that signal intensity and signal-to-noise
ratio (SNR) increase with magnetic field strength.13

Indeed, recent studies using dedicated surface coils at
3.0 T have demonstrated that TMJ imaging benefits
from higher field strength, particularly due to improved
depiction of clinically relevant structures and better
overall image quality.12,14–17

In spite of technological advances, recent TMJ im-
aging studies still employ dedicated surface coils, such
as the commercially available SENSE FlexM� (Philips
Healthcare, Best, Netherlands) or custom-made bi-
lateral phased-array coils, respectively.14,16 However,
several limiting factors restrict their use. These include
the availability at non-specialized imaging sites, need
for proper positioning, field of view (FoV) and SNR.
Modern head coils, increasingly available on 3.0-T
systems, can be set up easily with increased SNR. Al-
though they have primarily been designed for high-
resolution brain imaging, they also cover the TMJ and
surrounding structures. Therefore, head coils potentially
improve TMJ imaging at 3.0 T. Yet, a direct compari-
son between head and TMJ surface coils at 3.0 T is still
unavailable.
The aim of the current study was the quantitative and

qualitative evaluation of commercially available dedi-
cated 2-channel TMJ surface coils vs a standard 32-
channel head coil for imaging of the TMJ at 3.0 T.

Methods and materials

This prospective MRI study in asymptomatic volun-
teers was approved by the local institutional review
board. It included imaging of a phantom and a cohort
of asymptomatic healthy volunteers. All participants
gave written informed consent.

Subjects
This study included phantom measurements for SNR
and a volunteer study. Therefore, 22 asymptomatic
volunteers (8 females; mean age 23.9 years; range,
19–26 years; and 14 males; mean age 26.7 years;

range, 20–35 years) were subsequently included. Ex-
clusion criteria were pregnancy, metallic implants (in-
cluding retainers), claustrophobia and TMD history.

MRI
MRI was performed on a 3.0-T Philips Ingenia system
(Philips Healthcare) using a high-resolution 32-channel
head coil (SENSE Head coil 32 elements, Philips
Healthcare) and a 2-channel TMJ surface coil
(SENSE FlexS, Philips Healthcare). Proton density
weighted turbo spin echo (PDw-TSE) sequences in
oblique sagittal planes were acquired according to
a previously published high-resolution protocol for
imaging the TMJ at 3.0 T that yielded good and ro-
bust image quality.17 The sequence parameters were
identical for both coils [repetition time (TR)5
2700ms, echo time (TE)5 26ms, FoV5 1503 150mm2,
pixel size5 0.53 0.5 mm2, reconstructed pixel size5
0.253 0.25 mm2, slice thickness5 2 mm, number of
slices5 23 12 resulting in a total of 24 slices, number
of signal averages5 1 and total acquisition time5
3 hours 52 min].

Phantom imaging
For the phantom study, a “Braino” phantom (GE
Medical Systems, Milwaukee, WI) was used.17 It
contained 12.5 mM of N-acetyl-L-aspartic acid, 10 mM
of creatine hydrate, 3 mM of choline chloride, 7.5 mM
of myo-inositol, 12.5 mM of L-glutamic acid, 5 mM of
DL-lactic acid, sodium azide (0.1%), 50 mM of potas-
sium phosphate monobasic, 56 mM of sodium hy-
droxide and 1 ml l21 of Gd-DPTA (Magnevist®; Bayer
Schering Pharma AG, Berlin, Germany). Image ac-
quisition was accompanied by an identical scan with-
out radiofrequency (RF) excitation to assess signal
noise and allow SNR calculation on a voxelwise basis.
To ensure that potential differences in SNR were not
due to different distributions of B11 fields, B1 map-
ping was performed as described previously using
a gradient-echo-based sequence consisted of a constant
flip angle and two interleaved, different repetition
times resulting in 10 slices at a spatial resolution of
3.03 3.03 8.0 mm³ (actual flip-angle method).18,19

Subsequently, the pixel value in the obtained B1 image
was scaled as a percentage of the nominal transmit RF
amplitude, whereas a value of 100% indicated that all
RF pulses had precisely their nominal flip angles ow-
ing to the adjustment of the RF power optimization
preparation phase.

Volunteer imaging
MR images of both TMJs were taken with the mouth
closed. The scans with the two different coil systems
were performed successively which means that all vol-
unteers were imaged twice, using the head coil and TMJ
surface coil. To avoid potential bias due to positioning
and scanner drift, half of the participants were first
imaged using the TMJ surface coil and the other half
vice versa. Care was taken to ensure the correct and
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identical positioning of the participants and coils
throughout the study. The FoV was always positioned
perpendicular to the condylar transverse axis. Both
TMJs were imaged simultaneously.

Image analysis

Quantitative SNR measurements: For SNR analysis,
data were examined on a voxelwise basis, which
allowed the calculation of SNR maps within the
whole FoV. Therefore, phantom image data and
corresponding noise data of every coil channel were
post-processed individually using dedicated software
routines (MATLAB®, MathWorks®, Natick, MA).
In particular, the SNR calculation followed the
procedure as reported extensively by Nordmeyer-
Massner et al13 and applied recently for evaluation of
the SNR in studies investigating MRI of the
TMJ:17,19

SNR5
jrj
s
�

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
dHc2 1d

q

(r, exact magnitude of the available transverse magne-
tization at the voxel position; s, standard deviation of
the corresponding noise components; d, complex values
that a given pixel exhibits in each single-channel data;
H, the complex conjugate transpose; c, noise covariance
matrix computed from the noise scan).20,21 The com-
bination of these data finally results in voxel-based SNR
maps. In addition, the phantom was segmented for each
acquired slice manually by one coauthor (blinded for
review), yielding one SNR value for each slice for each
coil setup. For B11 analysis, the corresponding B11
values along a horizontal line profile were extracted
using MIPAV (Center for Information Technology,
National Institutes of Health, Bethesda, MD; http://
mipav.cit.nih.gov) for both B11 maps following the
procedure reported in a previous study.19

Qualitative image evaluation: The in vivo data were in-
dependently assessed by two fellowship-trained radi-
ologists (blinded for review). All images were
anonymized (subject’s initials blinded) and evaluated
in random order using a dedicated workstation
(Impax® 6.0.; Agfa-Gevaert Group, Mortsel, Bel-
gium) by the observers who were blinded to the coil
used. They rated the overall image quality and the
depiction of clinically relevant structures, including the
articular disc, bilaminar zone, mandibular fossa,
mandibular condyle and lateral pterygoid muscle. In
particular, the articular disc was evaluated with respect
to anatomical subregions (anterior band, intermediate
zone, posterior band). The accuracy of representation
of anatomical structures was rated from 1 to 5
according to a previously published grading system (1:
excellent visibility; 2: good visibility; 3: moderate vis-
ibility; 4: poor visibility; and 5: not visible) (complete
lack of diagnostic information).14

Statistical analysis
The Shapiro–Wilk test was performed to assess the
normal distribution of the SNR (significance level a5
0.05). Paired-sample t-tests were used to evaluate for
statistically significant SNR differences between the 32-
channel head coil and the 2-channel SENSE FlexS coil.
Bonferroni correction was used to account for multiple
testing.

To determine the interreader agreement in the qual-
itative MR image analysis, Kappa statistics was used.
Kappa values of 0.41–0.60 were considered as moderate
agreement, values of 0.61–0.80 were considered as
substantial agreement, values of 0.81–0.99 were con-
sidered as almost perfect agreement, and values of 1.00
were considered as perfect agreement.22 To investigate
statistically significant between-group differences be-
tween coils with respect to the visibility and delineation
of clinically relevant anatomical structures, respectively,
Wilcoxon signed-rank tests were performed [ p, 0.05,
corrected for multiple comparisons (n5 13)]. SPSS®

software v. 22.0 (IBM Corp., New York, NY; formerly
SPSS Inc., Chicago, IL) was used for all statistical
analyses.

Results

Quantitative data from phantom imaging
The SNR analysis revealed normal distribution for both
coils (FlexS, p5 0.478; HeadCoil, p5 0.582). Further-
more, the head coil yielded increased SNR compared
with the TMJ surface coil (mean ± standard deviation
(SD), FlexS, 57.18 ± 12.08; HeadCoil, 102.97 ± 17.03;
Figure 1). In addition, B11 distribution was similar
along the plotted profile for both coils (mean ± SD;
FlexS, 102.67 ± 8.56; HeadCoil, 101.73 ± 8.61; for de-
tailed presentation of the B11 distribution, see
Figure 2).

Qualitative data from volunteer imaging
Bilateral TMJ images of all 22 volunteers were evalu-
ated. Interrater reliability was “almost perfect” for the
respective anatomical structures (kappa 0.812–0.963).
Table 1 shows means and SDs for each anatomical
structure, calculated separately for each observer and
coil as well as Cohen’s kappa values.

For both observers, qualitative analysis demonstrated
significantly better overall image quality using the head
coil than the TMJ surface coil (p, 0.05, corrected for
multiple comparisons). Furthermore, the head coil
yielded significantly better accuracy of representation of
clinically relevant structures, including the anterior and
posterior band as well as the intermediate zone of the
articular disc, bilaminar zone and lateral pterygoid
muscle (Wilcoxon signed-rank tests, p, 0.05, corrected
for multiple comparisons). Table 2 provides a detailed
presentation of between-group differences regarding
accuracy of representation of all anatomical structures
(Figure 3).
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Discussion

In this study, the 32-channel head coil provided higher
SNR and more detailed depiction of key anatomical
TMJ structures than a 2-channel TMJ surface coil. The
results indicate that the 32-channel head coil might be
preferred over the surface coil for TMJ imaging.
Only few studies have so far investigated technical

aspects of TMJ imaging. One investigation evaluated
MR image quality of different protocols at 1.5 and
3.0 T.14 Similarly to our study, the accuracy of repre-
sentation of anatomical structures was rated qualita-
tively. However, the quantitative analysis only included
the assessment of contrast-to-noise ratio as a surrogate
for SNR based on a region-of-interest (ROI) approach.
ROIs were placed manually within the articular disc
and retrodiscal tissue. Subsequently, SDs of the ROI

signal intensities were extracted and used to calculate
the contrast-to-noise ratio. Although the authors con-
cluded that the increased image quality and higher
contrast-to-noise ratio were associated with higher SNR
owing to an increase of the magnetic field strength
according to the Boltzmann equation, SNR itself was
not directly measured.13 In another study, various MR
sequences for TMJ imaging at 3.0 T were compared and
SNR was also assessed using a ROI-based approach.23

Then, the SNR was computed by comparing the signal
intensity in the articular disc to the signal intensity in
the image background.23

To the best of our knowledge, no study has directly
compared different coils for TMJ imaging in a 3.0-T
scanner. In contrast to the aforementioned studies, we
also applied a more elaborate approach to calculate
SNR voxelwise over all slices by additionally measuring

Figure 1 Signal-to-noise ratio analysis. (a) The field of view imaged in a spherical phantom in sagittal orientation. In particular, 2 stacks
consisting of 12 slices each were imaged resulting in 24 slices. Slices are numbered consecutively from left to right. (b) A diagram displaying the
signal-to-noise ratio (SNR) for both coils. The x-axis represents the slice number, the y-axis represents the SNR. Head coil values are depicted in
blue and temporomandibular joint (TMJ) surface coil values in red. For each slice, means and standard deviations are reported for both coils.
(c, d) The voxelwise distribution of SNR for each slice, respectively, where (c) represents the TMJ surface coil, whereas (d) represents the head coil.
In all images, the SNR values are color coded from 0 (blue) to 150 (red). For colour image see online.
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it in a phantom. This provided information enabling
a detailed evaluation of the spatial distribution of the
SNR with respect to the ROI and surrounding areas
(Figure 1).

In contrast to commonly used simple ROI-based
SNR estimations, our method yielded SNR maps for
the entire FoV and correctly accounted for possible
noise correlations among individual coil channels.17,23

In addition, noise estimation was more robust because
of the high number of pixels used compared with
a ROI within an anatomic image. Applying this
method, we found that SNR was significantly higher
for the 32-channel head coil than the 2-channel TMJ
surface coil. Moreover, the measured SNR values for
both coils were higher than in comparable studies.23

This observation might be explained by the very high
sensitivity of the algorithm used to calculate SNR and
the difference between sequences and coil setups rela-
tive to the other studies. It is to note that the spatial
heterogeneities detected with the aforementioned vox-
elwise approach seem to be higher when using the 32-
channel head coil than the surface coil, as indicated by
a higher SD of the SNR, which might be caused by
different B11 distributions for each coil setup. How-
ever, B11 analysis yielded similar flip angle dis-
tributions along the phantom, suggesting that B11
inhomogeneities were similar for both coils and thus
did not explain differences in SNR. Hence, with re-
spect to SNR, our detailed analysis demonstrates the
superiority of 32-channel head coils compared with 2-
channel TMJ surface coils.

In the present study, interrater agreement was “al-
most perfect” for all anatomical structures and in gen-
eral higher than in comparable studies.16 This might be
explained by the standardized assessment, the extensive
experience of TMJ imaging at the study site and the

more detailed depiction of all clinically relevant TMJ
structures in oblique sagittal orientation.

Compared with the 2-channel TMJ surface coil, the
32-channel head coil yielded a more accurate represen-
tation of TMJ structures, including the articular disc,
the bilaminar zone and the lateral pterygoid muscle.
Overall image quality was also higher for the head coil
than the TMJ surface coil. Statistical differences
remained significant after correction for multiple com-
parisons. These findings are perfectly in line with the
observation in our phantom study where the head coil
provided higher SNRs than the TMJ surface coil (see
above). It is to note that no intrareader analysis was
performed in the current study. However, the high
interreader agreement as well as the low SDs for all
scores and both readers suggest a strong consistency and
reproducibility of the presented data. Furthermore,
qualitative evaluation considerably depends on the
chosen MR sequence parameters. In the current study,
we adopted a proposed high-resolution MRI protocol
particularly designed for imaging the TMJ at 3.0 T.17

This approach ensured a standardized comparison be-
tween the image quality obtained with both coils and
allowed for an adequate comparability between the
current and previously published studies.

Taken together, results of the current study indicate
that imaging of the TMJ using a 32-channel head coil
yields not only higher SNR but also a superior visual-
ization of relevant structures than a dedicated 2-channel
TMJ surface coil.

We acknowledge several study limitations. (1) Sample
size. The current study included only 22 asymptomatic
volunteers, resulting in 44 TMJ images. However, the
subject number is in line with previous reports demon-
strating that the investigation of even smaller groups of
asymptomatic volunteers yields robust and significant

Figure 2 B11 analysis. (a) A representative B11 map for the spherical phantom acquired at 3.0 T using a 32-channel head coil. The B11 image
is scaled as a percentage of nominal transmit radiofrequency amplitude. B11 values are greyscale coded from 0 (black) to 100 (white). The white
line starts at the right margin of the phantom (0mm) and ends at the left margin of the phantom (156 mm) and indicates the profile from which the
B11 values have been obtained for further analysis. (b) The extracted B11 values for the surface coil (red) and the head coil (blue). Note that B11
distribution along the profile line was similar for both coils. For colour image see online.
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results.14,17 (2) Asymptomatic pathologies. All 22 vol-
unteers reported to be free of TMD symptoms. Never-
theless, during imaging, in 9 of 44 TMJs, disc
displacements were observed using both coils. Disc
displacement does not affect image quality and thus did
not interfere with our TMJ image evaluation. However,
future studies in different patient cohorts are needed to
evaluate if the better SNR and image quality from the
32-channel head coils will translate into a better patient
management and outcome for different pathologies
underlying TMDs. (3) Scan planning. In clinical routine,
imaging is performed in both closed- and open-mouth
position for optimal detection of potential jaw
motion–related pathologies. It is to note that imaging
was performed only in the sagittal orientation and
closed-mouth position in the present study, whereas
clinical imaging is often additionally performed in the
coronal plane. For the purpose of this study, we

consider the evaluation of performed sequences as suf-
ficient to infer on differences in imaging quality between
different coil types. (4) SNR analysis. In the current
study, SNR analysis was performed in a phantom only.
In general, performing the SNR analysis in the assessed
volunteers might allow for a reliable evaluation of the
variation of the SNR-gain for different tissue types of
the TMJ. However, since B11 distributions, the field
strength as well as the scan parameters were identical
for both coils, assessing the potential impact of the coils
on measured SNR in a phantom can be assumed to
represent an adequate surrogate for potential differ-
ences in vivo. Nevertheless, further studies investigating
the effect of different tissue types regarding B11 and
SNR in the context of different coil setups are needed to
address this question. (5) Lack of a gold standard. Sur-
gical and/or pathological reinvestigations of the imaged
structures would be necessary to uncover the quality of

Table 1 Depiction of different anatomical structures of the temporomandibular joint at 3.0 T for a 2-channel surface coil (SENSE FlexS, Philips
Healthcare, Best, Netherlands) and a 32-channel head coil (SENSE head coil, Philips Healthcare)

Anatomical structure

Reader 1 Reader 2 Interrater reliability

Mean SD Mean SD Kappa p-value
2-channel surface coil (FlexS)
Disc
Visibility anterior band 2.114 0.655 2.136 0.668 0.961 ,0.001
Visibility intermediate zone 2.159 0.745 2.227 0.743 0.892 ,0.001
Visibility posterior band 2.205 0.765 2.227 0.774 0.894 ,0.001
Delineation 2.273 0.694 2.318 0.674 0.923 ,0.001

Bilaminar zone
Visibility 2.395 0.821 2.419 0.823 0.895 ,0.001
Delineation 2.419 0.982 2.442 0.959 0.903 ,0.001

Mandibular fossa
Visibility 2.045 0.608 2.068 0.587 0.868 ,0.001
Delineation 2.068 0.587 2.068 0.545 0.812 ,0.001

Mandibular condyle
Visibility 1.955 0.608 1.932 0.587 0.868 ,0.001
Delineation 2.114 0.618 2.045 0.569 0.868 ,0.001

Lateral pterygoid muscle
Visibility 2.023 0.698 2.000 0.647 0.881 ,0.001
Delineation 2.023 0.590 2.068 0.625 0.914 ,0.001
Overall image quality 2.091 0.603 2.114 0.618 0.872 ,0.001

32-channel head coil (HeadCoil)
Disc
Visibility anterior band 1.682 0.561 1.659 0.568 0.868 ,0.001
Visibility intermediate zone 1.682 0.708 1.705 0.701 0.888 ,0.001
Visibility posterior band 1.705 0.701 1.682 0.674 0.887 ,0.001
Delineation 1.750 0.615 1.727 0.585 0.958 ,0.001

Bilaminar zone
Visibility 2.045 1.275 2.023 1.267 0.963 ,0.001
Delineation 2.341 1.328 2.386 1.316 0.934 ,0.001

Mandibular fossa
Visibility 1.727 0.660 1.773 0.677 0.923 ,0.001
Delineation 1.886 0.689 1.909 0.709 0.881 ,0.001

Mandibular condyle
Visibility 1.636 0.650 1.614 0.618 0.960 ,0.001
Delineation 1.841 0.608 1.864 0.632 0.875 ,0.001

Lateral pterygoid muscle
Visibility 1.659 0.568 1.682 0.518 0.865 ,0.001
Delineation 1.705 0.632 1.727 0.624 0.880 ,0.001

Overall image quality 1.591 0.542 1.636 0.574 0.913 ,0.001

SD, standard deviation.
For each observer and coil, the mean and SD are given for the visibility and delineation of each anatomical structure. Grading was based on
a grading system previously published and ranged from 1 (perfect) to 5 (non-diagnostic).14

For interrater reliability, kappa values and the corresponding p-values are reported.
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correlation between imaging results and anatomical
structures. Recently, it was shown that MRI of cadaver
TMJs at 3.0 T provides an excellent anatomical char-
acterization, thus suggesting that also in vivo MRI at
this field strength might reveal detailed anatomical
structures.23

Clinical implications
The present study indicates that TMJ imaging at 3.0 T
using a 32-channel head coil bears a great potential for
clinical routine use. First, it was previously shown that
the diagnosis of anterior disc displacement benefits from
imaging at 3.0 T compared with 1.5 T, presumably due

to higher SNR.16 Therefore, it can be expected that
SNR gain resulting from head coil use might contribute
to a further improvement of the diagnostic accuracy of
TMDs.9 However, it has to be taken into careful con-
sideration that it is unclear as to what extent the
reported difference in image quality between the
assessed coils might translate into diagnostic accuracy,
in particular when considering the heterogeneity of
pathologies underlying TMDs ranging from subtle
soft-tissue lesions to distinct dislocations of the tempo-
romandibular disc. The current study assessed asymp-
tomatic volunteers only and therefore does not
necessarily provide enough insight to infer on how the

Table 2 Between-coil differences of visibility and delineation of clinically relevant temporomandibular joint (TMJ) structures

Anatomic Structure

Reader 1 Reader 2

z-value p-value z-value p-value
2-channel surface coil (FlexS) compared to 32-channel head coil (HeadCoil)

Disc
Visibility anterior band 23.288 0.001 23.740 ,0.001
Visibility intermediate zone 23.091 0.002 24.146 ,0.001
Visibility posterior band 23.314 0.001 23.679 ,0.001
Delineation 23.651 ,0.001 24.461 ,0.001

Bilaminar zone
Visibility 23.869 ,0.001 24.874 ,0.001
Delineation 21.429 0.153 21.377 0.168

Mandibular fossa
Visibility 22.645 0.008 22.852 0.004
Delineation 21.617 0.106 21.025 0.305

Mandibular condyle
Visibility 22.403 0.016 22.532 0.011
Delineation 22.425 0.015 22.098 0.036

Lateral pterygoid muscle
Visibility 23.234 0.001 23.274 0.001
Delineation 23.130 0.002 23.396 0.001

Overall image quality 23.740 ,0.001 23.778 ,0.001

To evaluate potential differences between the 2-channel TMJ surface coil (SENSE FlexS, Philips Healthcare, Best, Netherlands) and the
32-channel head coil (SENSE head coil, Philips Healthcare) with respect to the visibility and delineation of clinically relevant TMJ structures,
Wilcoxon signed-rank tests were performed for each structure, respectively.
z-values and the corresponding p-values are reported separately for each observer. Italics indicate that tests remained significant after correction
for multiple comparisons (n5 13).

Figure 3 Qualitative analysis. Proton density weighted oblique sagittal images in closed-mouth position at 3.0 T. (a, b) The temporomandibular
joint (TMJ) of an asymptomatic volunteer assessed using the 2-channel TMJ surface coil (a; SENSE FlexS; Philips Healthcare, Best, Netherlands)
and the 32-channel head coil (b; SENSE head coil; Philips Healthcare), respectively. The overall image quality and accuracy of representation of
TMJ structures were consistently rated better on images obtained with the head coil. In particular, overall image quality was rated a score of 2
(good) for (a) and a score of 1 (excellent) for (b); for detailed presentation of parameters regarding visibility and delineation of all anatomical
structures of the TMJ, see Table 2.
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reported differences in coil performance might influence
clinical performance for different pathological conditions
underlying TMDs. Extensive studies are needed to sys-
tematically evaluate the extent of potential benefits of
head coils for patients with different pathologies of the
TMJ with respect to the sensitivity and specificity of the
diagnostic process as well as its possible impact on
therapeutical decision-making. Second, surface coil po-
sitioning is a tricky and time-consuming task requiring

experience, whereas patient placement in head coils is
easy to standardize and more time efficient. Finally,
commercially available 32-channel head coils are broadly
available at most MR sites, facilitating MRI of the TMJ
also outside of highly specialized centres.

In conclusion, a 32-channel head coil is preferable to
a standard 2-channel TMJ surface coil when imaging
the TMJ at 3.0 T, because it yields higher SNR, thus
increasing accuracy of TMJ anatomical representation.
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