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Abstract. The aim of this retrospective observational study was to assess the potential
agreement between independent magnetic resonance imaging (MRI) and
arthroscopic findings and their respective contributions to a final diagnosis in
patients with refractory temporomandibular joint disorders. Two
dentomaxillofacial radiologists and two oral and maxillofacial surgeons scored 50
joints. All observers, who were blinded to additional clinical information, used a
specific scoring form and selected one or more diagnostic labels. Agreement
between MRI and arthroscopy and their contributions to the final diagnosis were
assessed as primary outcomes using Fleiss’ kappa. Intra-modality agreement and
the correlation between signal intensity ratio (SIR) measurements on MRI and
synovitis grading on arthroscopy were assessed as secondary outcomes. Agreement
between MRI and arthroscopy was poor. A fair level of agreement was only reached
for reduction capacity of the disc and disc perforation. Arthroscopic diagnostic
labels matched better with the final diagnosis, suggesting a bigger contribution to
that diagnosis. Higher SIR measurements correlated with higher synovitis grading
scores for the retrodiscal tissue and the posterior band of the disc. Intra-modality
agreement was better in arthroscopy. When blinded to clinical information,
arthroscopy and MRI observations can lead to different conclusions. The diagnostic
outcomes of both examinations should be considered and integrated into a final
diagnosis.
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Introduction

The temporomandibular joint (TMJ) can
be affected by a wide range of conditions,
of which disc disorders and degenerative
joint disease are some of the most preva-
lent. They can cause pain and dysfunction,
and can mostly be treated with non-inva-
sive measures such as behavioural modi-
fication, splint therapy, home treatment
and physical therapy, and non-steroidal
anti-inflammatory drugs1,2. A subgroup
ance imaging and arthroscopic findings in
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of these patients have a condition that is
refractory to conservative treatment and
needs more invasive measures. In these
patients, a lavage of the upper joint com-
partment is often the first invasive treat-
ment of choice1,3.
The goal of lavage of the upper joint

compartment is to rinse out inflammatory
mediators3,4. While this effect is achieved by
arthrocentesis alone, the introduction of
TMJ arthroscopy in 1975 yielded some ad-
ditional advantages5. First, visual confirma-
tion of entry into the upper joint
compartment was made possible. Second,
therapeutic interventions such as lasering,
lysis of adhesions, and direct disc manipula-
tions were made possible. Finally, a visual
diagnostic assessment of the upper joint
compartment could now be performed,
thereby providing additional diagnostic in-
formation alongside the clinical examina-
tion, history-taking, and radiological studies.
Regarding radiological studies of the

TMJ, magnetic resonance imaging (MRI)
provides vital information for diagnosis due
to its ability to visualize the soft tissues of
the joint6,7. The location, morphology, and
integrity of the disc are evaluated in open-
and closed-mouth positions. The status of
the retrodiscal tissue, attached muscles, and
overall inflammation are also assessed.
New advances have made it possible to
provide a thorough assessment of the bony
and cartilaginous structures in the joint,
which could make (cone beam) computed
tomography ((CB)CT) evaluations theoret-
ically obsolete in the future8,9.
Since most of the patients with refrac-

tory disease undergo MRI as well as ar-
throscopy, the upper joint compartment is
evaluated twice. However, the two modal-
ities evaluate the joint through different
techniques and their findings are inter-
preted by different specialists, being sur-
geons for arthroscopy and radiologists for
MRI. Furthermore, the available clinical
information may introduce bias in their
observations. This raises two questions.
First, when blinded from clinical informa-
tion, do the surgeon and radiologist agree
on their findings? Second, what is the
contribution of their findings in reaching
a final diagnosis?
The available literature provides limited

data on theagreement between arthroscopic
and MRI assessment in TMJ disorders
(TMD)10–15. To answer the two questions
raised, a retrospective observational cohort
study was set up. The aim of this study was
to assess the agreement between indepen-
dent MRI and arthroscopic findings and
their respective contributions to reaching
a final diagnosis in patients with TMD
refractory to conservative therapy.
Please cite this article in press as: Verhelst P

temporomandibular joint disorders, Int J O
Materials and methods

Patient selection

This single-centre retrospective  observation-
al cohort study received ethical approval
from the local ethics committee
(mp012487). The cases of all patients with
a TMD who underwent arthroscopy between
October 2013 and October 2018 in the De-
partment of Oral and Maxillofacial Surgery
of the University Hospitals of Leuven,
Belgium, were reviewed for eligibility. In-
clusion criteria were the availability of an
intraoperative video recording and a preop-
erative MRI study. Exclusion criteria were
prior TMJ surgery, MRI without the open
mouthsequence,andaperiodof longer than6
months between the preoperative MRI and
arthroscopy. All MRI sequence types were
allowed, as long as the TMJ was available for
examination in both open- and closed-mouth
positions. MRI examinations were not al-
ways performed at the same imaging centre,
which caused variation in the scanning
sequences. However, T1 and T2 sequences
were always available. The same surgeon
performed the arthroscopy procedure for
all patients. A standardized diagnostic sweep
of the upper joint compartment was per-
formed every time using a 1.9-mm and
30�-approach arthroscope with two 2.7-
mm outer protective cannulas. High defini-
tion video recordings of the procedure were
available for all included patients.
Although the selection was performed

at the patient level, the affected joint itself
was the unit of observation. The age and
sex of the patient, side of the affected joint,
main patient complaint, and final diagno-
sis were extracted from the patient medi-
cal files. The final diagnosis was defined as
the result of the integrated findings from
the clinical examination according to the
Diagnostic Criteria for Temporomandibu-
lar Disorders (DC/TMD) guidelines16, ra-
diological examinations ((CB)CT,
panoramic radiographs, and MRI), and
arthroscopic information, as stated in the
patient’s medical file. This final diagnosis
was converted to one or more of the study
diagnostic labels: anterior disc displace-
ment without reduction (ADD � R), ante-
rior disc displacement with reduction
(ADD + R), degenerative joint disease
(DJD), inflammatory arthritis (IA), fibrous
ankylosis (FA), and ‘others’.

Arthroscopy and MRI scoring

For both MRI and arthroscopy data, two
independent observers performed an as-
sessment; the observers were blinded to
any sort of clinical information. A junior
and senior observer were recruited to score
J, et al. The agreement between magnetic reson

ral Maxillofac Surg (2020), https://doi.org/10.
each modality. Junior observers had ap-
proximately 5 years of experience, where-
as senior observers had a minimum of 15
years of experience in interpreting MRI or
arthroscopy of the TMJ.
To be able to compare findings between

arthroscopy and MRI, a standardized scor-
ing form was constructed for this study
(Fig. 1). The presence or absence of cer-
tain pathological entities (scoring items)
was scored using a Likert scale. Arthros-
copy, synovitis, and chondromalacia were
scored using a grading scale proposed by
McCain et al.10. The absence of roofing of
the disc as described by McCain et al. was
used for arthroscopic determination of
disc displacement. After scoring each
joint, the observers also gave it one or
more of the study diagnostic labels that
summarized their findings best. Both oral
and maxillofacial surgeons scored each
joint one time by reviewing the video
footage of the arthroscopy. Both dento-
maxillofacial radiologists scored each
joint by importing and reviewing the
DICOM files in the Sante DICOM Viewer
(Santesoft, Nicosia, Cyprus).
Training and calibration sessions were

organized for the MRI and arthroscopy
observers, where they were shown a num-
ber of cases that were discussed in a group
with further calibration to expert observa-
tions. Following successful calibration,
they assessed all joints independently.
Additionally, one MRI observer also

performed signal intensity ratio (SIR)
measurements of the retrodiscal zone
and the anterior and posterior bands of
the articular disc. Measurements were tak-
en from T1-weighted images. Brain grey
matter (GM) and white matter (WM) were
measured in order to normalize differ-
ences in signal intensity. SIR values were
calculated by custom Java software
(JBuilder 10.0; Embarcadero Technolo-
gies, Austin, Texas, USA), using the fol-
lowing formula: SIR = (SImeasured �
SIGM)/(SIWM � SIGM)

17,18. These values
could then be compared to the respective
synovitis grading scores of one arthrosco-
py observer to assess if the two methods
showed a correlation when scoring inflam-
mation in these structures.

Statistical analysis

Descriptive statistics were calculated to
characterize the study sample. As a first
primary outcome, the agreement between
MRI and arthroscopy scoring items and
diagnostic labels was assessed. Fleiss kap-
pa values for the four combinations of
observer pairs were calculated for each
comparable scoring item and diagnostic
ance imaging and arthroscopic findings in
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Fig. 1. The study specific scoring form.
Legend:
ADD-R: anterior disc displacement without reduction
ADD + R: anterior disc displacement with reduction
DJD: degenerative joint disease
Likert scale 1 to 5:
1. Absolutely not
2. Probably not
3. Uncertain
4. Probably yes
5. Absolutely yes

Synovitis Grading
0. Normal, with whitish synovial tissue and wire capillaries
1. Light hypervascularity, with larger capillaries
2. Moderate hypervascularity, with the presence of petechiae
3. Severe hypervascularity, with the presence of broad areas of petechiae/ecchymosis.

Chondromalacia Grading
0. Normal, completely smooth, smooth white surface with striations on the surface
1. Surface degeneration
2. Intermediate degeneration, with fibrocartilage with bubbles, but without bone exposure
3. Advanced degeneration, with evident bone exposure throughout the joint

Only scoring items that were included in both the arthroscopy and MRI form were assessed for agreement. If it was not assessed, it is indicated
with ‘-’.
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Table 1. Characteristics of the study population.

Number %

Patients 48 100%
Sex
Male 5 10%
Female 43 90%

Age (years) Mean � SD 41 � 16
Time between MRI and arthroscopy (days) Mean � SD 71 � 44
Time from onset of complaint to arthroscopy
0–6 months 16 33%
7–12 months 10 21%
13–24 months 9 19%
>24 months 13 27%

Joints 50 100%
Side
Left 28 56%
Right 22 44%

Main complaint
Pain 45 90%
Limited MMO 4 8%
Sounds 1 2%

Clinical diagnostic label
ADD � R 20 40%
ADD + R 3 6%
Degenerative joint disease 23 46%
Inflammatory arthritis 28 56%
Fibrous ankylosis 5 10%
Other 2 4%

ADD � R, anterior disc displacement without reduction; ADD + R, anterior disc displacement
with reduction; MMO, maximum mouth opening; MRI, magnetic resonance imaging; SD,
standard deviation.
label. The highest and lowest kappa values
of the four pairs were reported to show the
spread of agreement between the obser-
vers.
Next, the contribution of unbiased MRI

and arthroscopy in reaching a final diag-
nosis was evaluated as a second primary
outcome. For each joint, the agreement
between diagnostic labels of one MRI
and one arthroscopy observer respectively
and those of the final diagnosis was cal-
culated. A high kappa value suggests a
bigger contribution of the modality to
reaching a final diagnosis.
As a secondary outcome, this study also

gauged the relationship between SIR mea-
surements and synovitis grading scores. A
Kruskal–Wallis test was used to determine
whether patients, grouped by their syno-
vitis grading scores, had significantly dif-
ferent SIR values (P < 0.05). Next,
Spearman rank correlation coefficients
were calculated to test if increasing syno-
vitis grading scores correlated with in-
creasing SIR values. For the final
secondary outcome, the agreement within
each modality was assessed using Fleiss
kappa values.
To interpret the kappa values, the guide-

lines of Altman were used: poor agree-
ment, k < 0.20; fair agreement,
0.21 < k < 0.40; moderate agreement,
0.41 < k < 0.60; good agreement,
Please cite this article in press as: Verhelst P
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0.61 < k < 0.80; and very good agree-
ment, 0.81 < k < 1.0019. The standard
error was used to calculate 95% confi-
dence intervals (CI), and P-values were
calculated as well (P < 0.05 as signifi-
cant).

Results

After screening the medical records of ar-
throscopy patients, 50 joints in 48 patients
were included in the study (Table 1). The
most frequently used diagnostic labels for
the final diagnosis were inflammatory arthri-
tis (56%), degenerative joint disease (46%),
and ADD � R (40%). The average time
between preoperative MRI and arthroscopy
was 71 days. The average time between the
onset of the problem and arthroscopy was
more than 1 year for 46% of patients.

Agreement between MRI and arthroscopy

Table 2 provides an overview of the agree-
ment between the MRI and arthroscopy
observers. Their findings showed poor
agreement, with only two items achieving
a fair level of agreement: the capacity of
disc reduction on mouth closure, and the
presence of a disc perforation. Agreement
levels for the diagnostic labels were
higher, with ADD � R, ADD + R, and
‘other’ reaching fair to moderate levels
J, et al. The agreement between magnetic reson

ral Maxillofac Surg (2020), https://doi.org/10.
of agreement. Overall, agreement between
the arthroscopy and MRI observers was
low, meaning that when blinded from
clinical information, arthroscopy and
MRI observers often come to different
conclusions for the same joint.

Contribution of MRI/arthroscopy to the

final diagnosis

For five of the six possible diagnostic
labels, arthroscopy scored higher levels
of agreement with the final diagnosis than
MRI (Table 3). These five diagnostic
labels also reached fair to moderate levels
of agreement. MRI only had two labels
that scored fair levels of agreement. Over-
all, arthroscopy labels had a better match
with the final diagnosis, suggesting a big-
ger contribution to reaching the final diag-
nosis than MRI.

Correlation between SIR and synovitis

grading

The results showed a significant correla-
tion between SIR measurements and sy-
novitis grading for the posterior band of
the disc (Kruskal–Wallis-test P = 0.004
and Spearman rank correlation coefficient
0.2904 with P = 0.0018) and the retro-
discal tissue (Kruskal–Wallis P = 0.0012
and Spearman rank correlation coefficient
0.3202 with P = 0.0008). This was not the
case for the anterior band (Kruskal–Wallis
P = 0.6004 and Spearman rank correla-
tion coefficient 0.1646 with P = 0.2101).
These findings showed that higher SIR
values calculated on MRI corresponded
with higher synovitis grading scores based
on arthroscopy for the posterior band and
retrodiscal tissue.

Agreement within MRI or arthroscopy

Table 4 shows that poor agreement on
scoring items was found more frequently
within MRI observers (50% of scoring
items) when compared to arthroscopy
observers (33% of scoring items). The
majority (66%) of the arthroscopy scoring
items had fair to moderate agreement
levels. In the MRI group, 30% of the
scoring items were assessed with fair
levels of agreement. Displacement of the
disc and the diagnostic label ADD � R
had a good level of agreement within MRI
observers.

Discussion

TMDs affect between 5% and 12% of the
population20. A small subset of this sam-
ple are patients with TMDs that are re-
ance imaging and arthroscopic findings in

1016/j.ijom.2020.10.012
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Table 2. Agreement between MRI and arthroscopy observer pairs.

Worst observer pair Best observer pair Category of agreementa

Kappa 95% CIb P-value Kappa 95% CIb P-value Poor Fair Moderate Good Very good

Displacement of disc �0.02 �0.08 0.04 0.5228 0.13 �0.03 0.28 0.1053 4
Anterior �0.05 �0.16 0.06 0.3914 0.14 �0.03 0.31 0.1020 4
Posterior 0.08 �0.04 0.20 0.1961 0.14 �0.07 0.34 0.1975 4
Partial �0.01 �0.21 0.18 0.8968 0.13 �0.07 0.34 0.1898 4
Reduction 0.14 �0.06 0.35 0.1758 0.25 0.03 0.46 0.0238* 1 3

Deformation of disc 0.03 �0.17 0.23 0.7632 0.19 0.02 0.37 0.0324* 4
Crumpled �0.05 �0.19 0.10 0.5181 0.20 �0.03 0.43 0.0964 4
Rounded �0.03 �0.13 0.06 0.4867 0.02 �0.14 0.18 0.8332 4
Flat �0.10 �0.26 0.07 0.2460 0.03 �0.08 0.13 0.5921 4
Perforation 0.07 �0.05 0.19 0.2754 0.40 0.17 0.63 0.0006* 3 1

Adhesions 0.08 �0.02 0.17 0.1106 0.19 0.01 0.37 0.0357* 4
Lateral pterygoid anomaly �0.02 �0.17 0.13 0.7674 0.02 �0.05 0.09 0.6003 4
Retrodiscal deformation �0.02 �0.21 0.17 0.8144 0.16 �0.03 0.35 0.0965 4
Glenoid fossa deformation �0.07 �0.17 0.02 0.1250 0.04 �0.01 0.08 0.1272 4
Articular eminence deformation 0.02 �0.02 0.06 0.3098 0.09 0.00 0.19 0.0470* 4
Diagnostic label
ADD � R 0.06 �0.17 0.29 0.6101 0.38 0.12 0.64 0.0044* 2 2
ADD + R 0.08 �0.20 0.36 0.5674 0.46 0.18 0.74 0.0012* 2 1 1
DJD �0.18 �0.44 0.08 0.1742 0.10 �0.15 0.35 0.4234 4
Inflammatory arthritis �0.10 �0.29 0.10 0.3359 0.10 �0.10 0.29 0.3359 4
Fibrous ankylosis – – – – – – – –
Other 0.13 �0.12 0.38 0.3196 0.23 �0.04 0.51 0.0953 3 1

ADD � R, anterior disc displacement without reduction; ADD + R, anterior disc displacement with reduction; CI, confidence interval; DJD,
degenerative joint disease; MRI, magnetic resonance imaging. *Significant P-value (P < 0.05).

a Observer pairs were placed in the poor/fair/moderate/good/very good category of agreement according to their kappa value.
b The first column is the lower limit of the 95% CI and the second column is the upper limit.

Table 3. Agreement between diagnostic labels of MRI/arthroscopy and the result of the complete clinical workup (clinical examination
+ radiology + arthroscopy).

Clinical workup vs Arthroscopy Clinical workup vs MRI

Kappa 95% CIa P-value Agreementb Kappa 95% CIa P-value Agreementb

ADD � R 0.44 0.18 0.71 0.0012* Moderate 0.21 �0.04 0.46 0.0900 Fair
ADD + R 0.27 0.04 0.50 0.0236* Fair 0.12 �0.06 0.30 0.1843 Poor
DJD 0.26 0.01 0.51 0.0410* Fair 0.07 �0.14 0.27 0.5236 Poor
Inflammatory arthritis 0.32 0.06 0.59 0.0148* Fair 0.01 �0.14 0.17 0.8494 Poor
Fibrous ankylosis 0.56 0.28 0.83 0.0001* Moderate – – – –
Other �0.06 �0.32 0.20 0.6704 Poor 0.37 0.10 0.64 0.0075* Fair

ADD � R, anterior disc displacement without reduction; ADD + R, anterior disc displacement with reduction; CI, confidence interval; DJD,
degenerative joint disease; MRI, magnetic resonance imaging. *Significant P-value (P < 0.05).

a The first column is the lower limit of the 95% CI and the second column is the upper limit.
b Agreement according to the kappa value.
fractory to conservative therapy. These
patients are often subjected to MRI and
subsequently arthroscopy21. This study
investigated whether the diagnostic find-
ings of the two examinations match and
how they contribute to a final diagnosis.
This information could help clinicians in
their interpretation of these results
Assessment of the primary outcomes of

this study showed that agreement levels
between MRI and arthroscopy observers
were low. There was far from a perfect
match, and MRI and arthroscopy obser-
vers appeared to reach different conclu-
sions on the same joint. This is in contrast
to other studies that have reported high
levels of agreement or correlation between
MRI and arthroscopy findings10–15. It is,
Please cite this article in press as: Verhelst P

temporomandibular joint disorders, Int J O
however, important to note that in these
previous studies a limited set of joint
structures or pathologies was studied
and no blinding procedures for observers
were mentioned. If the clinical informa-
tion is available when interpreting MRI or
arthroscopy, this will introduce a bias in
the result of the examination, making it
difficult to draw conclusions about the
independent diagnostic merit of MRI or
arthroscopy. By blinding the observers in
the present study, an attempt was made to
overcome this issue and assess the unbi-
ased agreement between the two diagnos-
tic modalities. One should also keep in
mind that the correlation between MRI
findings and clinical symptoms is not al-
ways strong7,22. The presence or absence
J, et al. The agreement between magnetic reson

ral Maxillofac Surg (2020), https://doi.org/10
of pathological MRI findings does not
always line up with clinical symptoms.
This could be a contributory factor to
the low agreement between MRI and ar-
throscopy: a symptomatic patient with a
normal MRI could have problems that
become evident during arthroscopy.
As for their respective contributions to a

final diagnosis, arthroscopy seems to out-
weigh MRI. A possible explanation for
this difference is that in clinical practice,
the final diagnosis relies more on informa-
tion from arthroscopy findings than on
information from MRI findings. However,
one must keep in mind that arthroscopy
reached only fair to moderate agreement
levels with the final diagnosis, which
means that MRI still brings valuable in-
ance imaging and arthroscopic findings in

.1016/j.ijom.2020.10.012
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Table 4. Intra-modality agreement within arthroscopy and MRI.

Arthroscopy MRI

Kappa 95% CIa P-value Agreementb Kappa 95% CIa P-value Agreementb

Displacement of disc 0.19 0.08 0.29 0.0006* Poor 0.69 0.47 0.91 0.0000* Good
Anterior 0.29 0.15 0.42 <0.0001* Fair 0.34 0.12 0.56 0.0021* Fair
Posterior 0.22 0.05 0.39 0.0108* Fair – 0.00 0.00 –
Partial �0.10 �0.29 0.10 0.3439 Poor 0.01 �0.09 0.10 0.9126 Poor
Reduction 0.21 0.00 0.42 0.046* Fair 0.53 0.31 0.76 0.0000* Moderate

Deformation of disc 0.27 0.12 0.42 0.0005* Fair 0.34 0.15 0.53 0.0004* Fair
Crumpled 0.29 0.08 0.51 0.0082* Fair 0.13 0.00 0.26 0.0440* Poor
Rounded 0.11 �0.01 0.22 0.0658 Poor 0.28 0.13 0.43 0.0003* Fair
Flat �0.03 �0.22 0.16 0.7373 Poor 0.13 �0.03 0.29 0.1116 Poor
Perforation 0.55 0.31 0.79 <0.0001* Moderate 0.01 �0.08 0.10 0.7778 Poor

Adhesions 0.52 0.32 0.72 <0.0001* Moderate 0.06 �0.03 0.15 0.2207 Poor
Joint effusion 0.28 0.11 0.45 0.0010* Fair
Pterygoid shadow anomaly 0.03 �0.11 0.17 0.6947 Poor 0.00 �0.05 0.05 0.9593 Poor
Retrodiscal deformation 0.41 0.23 0.59 <0.0001* Moderate 0.26 0.10 0.42 0.0011* Fair
Condylar deformation 0.37 0.18 0.56 0.0001* Fair
Glenoid fossa deformation 0.29 0.09 0.49 0.004* Fair 0.00 �0.15 0.15 0.9932 Poor
Chondromalacia grade 0.41 0.22 0.61 <0.0001* Moderate

Articular eminence deformation 0.16 0.03 0.29 0.0187* Poor �0.03 �0.13 0.06 0.4816 Poor
Chondromalacia grade 0.20 0.08 0.33 0.002* Poor

Overall synovitis 0.19 0.05 0.33 0.0064* Poor
Anterior band of disc 0.24 �0.08 0.56 0.1419 Fair
Posterior band of disc 0.24 0.06 0.42 0.0076* Fair
Retrodiscal synovium 0.50 0.28 0.71 <0.0001* Moderate
Anterior recess 0.41 0.10 0.71 0.0095* Fair
Fossa 0.56 0.37 0.76 <0.0001* Moderate
Articular eminence 0.46 0.28 0.64 <0.0001* Moderate
Medial synovium 0.34 0.16 0.52 0.0002* Fair

Diagnostic label
ADD � R 0.37 0.10 0.63 0.0062* Fair 0.66 0.40 0.92 0.0000* Good
ADD + R 0.22 �0.04 0.48 0.0943 Fair 0.43 0.17 0.69 0.0011* Moderate
DJD 0.20 �0.01 0.40 0.064 Poor 0.05 �0.15 0.25 0.6016 Poor
Inflammatory arthritis 0.34 0.11 0.56 0.0031* Fair 0.11 �0.17 0.39 0.4321 Poor
Fibrous ankylosis – – – – – – – –
Other �0.11 �0.38 0.15 0.4002 Poor – – – –

ADD � R, anterior disc displacement without reduction; ADD + R, anterior disc displacement with reduction; CI, confidence interval; DJD,
degenerative joint disease; MRI, magnetic resonance imaging. *Significant P-value (P < 0.05). ‘-’ indicates that no kappa value could be
calculated, while blank cells indicate items not scored for MRI/arthroscopy.

a The first column is the lower limit of the 95% CI and the second column is the upper limit.
b Agreement according to the kappa value.
formation to the table. This is emphasized
by the observation that the findings of MRI
differ from those of arthroscopy. Combin-
ing the information from both modalities
in diagnosing these refractory patients
seems to remain the best option, as illus-
trated in Fig. 2.
SIRs on MRI provide a standardized

way of measuring and comparing signal
intensities of structures of interest from
different patients and MRI scans17. A high
signal intensity measurement of the disc
and retrodiscal tissue is regarded as an
objective sign of inflammation18. When
there is inflammation of these structures,
it is characterized by haemorrhagic infil-
tration and the appearance of newly
formed capillaries10. This can be assessed
easily and graded during the arthroscopic
evaluation. A significant positive relation-
ship between grading scores and SIR mea-
surements for the posterior band of the
Please cite this article in press as: Verhelst P
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disc and the retrodiscal tissue was found in
the present study. SIR measurements as an
objective measurement of inflammation
seem to correlate with the detection of
inflammation during arthroscopy. Howev-
er, this was not the case for the anterior
band.
Finally, the agreement between the two

observers of each modality was also
assessed as a secondary outcome. Arthros-
copy observers tended to agree more and
better on scoring items than MRI obser-
vers. Few to no studies evaluating intra-
modality reliability or agreement for MRI
or arthroscopy are available as a reference
to check these results. This was unexpect-
ed, as this type of reliability assessment
provides valuable information when inter-
preting the results of diagnostic studies.
Furthermore, this indicates the importance
of calibrating exercises, ideally on a regu-
lar basis, between clinicians.
J, et al. The agreement between magnetic reson

ral Maxillofac Surg (2020), https://doi.org/10.
This study had some significant limita-
tions. First, 50 joints is a limited sample
size for making a conclusive statement at
the population level. This is reflected in
some of the non-significant P-values for
the kappa values and these results should
therefore be interpreted with care. Next,
the mean time between MRI and arthros-
copy was 71 days. During these 2.5
months, changes could have occurred in
the joint resulting in a de facto non-agree-
ment between MRI and arthroscopy. Also,
patients with internal derangement on
MRI do not always present with symptoms
and vice versa. The patient sample in this
study consisted of patients who were re-
fractory to conservative measures. Heavi-
ly degraded joints pose a challenge for
detailed MRI or arthroscopy scoring and
could have played a role in lower agree-
ment scores. The assessment of arthrosco-
py videos is not easy when the observer is
ance imaging and arthroscopic findings in
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Fig. 2. Illustration of a patient for whom MRI and arthroscopy findings differed and a combination of both led to a better final diagnosis. MRI
showed an anteriorly dislocated disc without reduction (1). Some degenerative signs of the condyle (2) were also suspected. Arthroscopy showed
advanced degenerative changes of the fossa and articular eminence with flocculations and adhesions (3). Additionally, a significant synovitis
component (4) was identified, as well as a perforation of the retrodiscal tissue (5).
not performing the arthroscopy them-
selves. This makes orientation in the joint
and differentiating iatrogenic changes
from pathological changes even more dif-
ficult and could have played an additional
role in the low agreement scores. Finally,
although the MRI and arthroscopic data
were assessed prospectively, the conclu-
sions of the complete clinical workup were
collected retrospectively, which could
have introduced bias in the resulting diag-
nostic labels.
In conclusion, the aim of this retrospec-

tive observational cohort study was to
assess the potential agreement between
independent MRI and arthroscopic find-
ings and their respective contributions to
reaching a final diagnosis in patients with
TMDs refractory to conservative therapy.
Agreement levels between MRI and ar-
throscopy were low and arthroscopy find-
Please cite this article in press as: Verhelst P
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ings appeared to make a greater
contribution to the final diagnosis. Higher
SIR measurements of the posterior band of
the disc and retrodiscal tissue correlated
with higher synovitis grading by arthros-
copy. These findings suggest that both
MRI and arthroscopy provide comple-
mentary information on joint pathology,
but should be interpreted with caution and
carefully weighed against clinical find-
ings.
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