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Abstract. The aim of this retrospective longitudinal study was to investigate the
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(n = 108) and others to the control group (n = 37). Demographic information,
clinical assessments, body indicators, and bone density information were
collected. Condylar height, disc length, and disc position were measured. The
mean condylar height change in the arthroscopy group was 2.12 mm more than
that in the control group (P < 0.001). Condylar growth after surgery was
negatively correlated with age (P = 0.017) and disc length (P = 0.015), and
positively correlated with follow-up duration (P = 0.002) and disc position

(P < 0.001). Moreover, arthroscopic discopexy patients had better outcomes
regarding improvements in pain (P = 0.024), maximum inter-incisal opening
(P < 0.001), and quality of life (P < 0.001) than control patients. In conclusion,
arthroscopic discopexy can restore condylar growth and relieve symptoms in
ADDwoR patients, and the condylar growth is closely related to the local

factors.

Temporomandibular disorders (TMDs)
refers to a group of disorders involving
the temporomandibular joint (TMJ),
masticatory muscles, and associated
structures'. Anterior disc displacement
(ADD) is one of the most common
TMDs’, and is reported to occur in
18-35% of the general population’.
TMIJ noises, pain, and abnormal jaw
movements are the most common
symptoms of ADD' . In addition to
these symptoms, many studies have
reported condylar changes during the
natural course of ADD” ’, with some
studies reporting that ADD can lead to
mandibular retrusion and/or asym-
metry” ', Some studies have indicated
that ADD may be one of the causes or
a risk factor for TMJ osteoarthritis and
condylar resorption”'" '*. Hence, close
attention should be paid to ADD.
Adolescence is an important period
of human development, and the rapid
growth during adolescence has at-
tracted much attention'*'>. ADD is
prevalent in not only adults but also
adolescents, especially in those with
dentofacial deformities'®. It has been
reported that ADD is related to a de-
creased condylar height in adoles-
cents' """, which may lead to various
problems, including abnormal man-
dibular growth, maxillofacial defor-
mity, functional defects, airway
narrowing, and even sleep apnoea'””"
Moreover, ADD has a close relation-
ship with the relapse of orthodontic or
orthognathic treatments”' >*. Thus, it is
important to restore a normal dis-
c—condyle relationship, especially in
adolescents with orthodontic needs.
The therapeutic strategy for ADD
remains controversial. It is widely be-
lieved that ADD is self-limiting, and
conservative  approaches including
education, physical treatment, and ex-
ercises are considered the preferred

treatment”*. Nevertheless, these treat-
ment strategies mainly focus on symp-
tomatic relief and do not consider
condylar growth, especially in adoles-
cents at peak bone growth' %%,

Arthroscoplc disc reposmomng surgery
is an invasive intervention. Annandale™
first proposed surgical disc repositioning
in the TMJ in 1887. Since then, various
modified TMJ disc repositioning techni-
ques with different success rates have been
advocated. Mehra and Wolford™ used a
Mitek anchor and fixed the disc with a
special suture, showing good results. Dif-
ferent from open surgery techniques,
McCain et al.”’ introduced the arthro-
scopic technique for TMJ disc re-
positioning in 1992. Yang et al.”® later
proposed a new arthroscopic technique
for disc repositioning and suturing in the
TMJ, showing a high success rate of
95.42%. Yang’s techniques have been ap-
plied for a long time in clinical practice™.
The efficacy of arthroscopic discopexy in
ADD has been evaluated in numerous
studies” "', Previous studies have re-
ported obvious condylar remodelling in
most patients with ADD after disc re-
positioning””*”.  Although arthroscopic
discopexy has shown good efficacy
overall, factors influencing its efficacy, as
well as the mechanisms underlying con-
dylar growth after the surgery, have rarely
been reported“

Thus, the aim of thlS study was to
evaluate the effect of arthroscopic dis-
copexy in adolescent patients with
anterior disc displacement without re-
duction (ADDwoR), and to explore the
local and systemic factors that could
influence the condylar growth after this
operation. This could help determine
how arthroscopic discopexy works. The
main hypothesis of the study was that
the condylar height increase after ar-
throscopic discopexy depends on age
and local factors.

Materials and methods
Study design and patients

This retrospective longitudinal clinical
study was designed in accordance with the
Declaration of Helsinki and approved by
the Human Research Ethics Committee
of Shanghai Ninth People’s Hospital
(SH9H-2020-T7-1). Consecutive adoles-
cent patients visiting the TMIJ clinic be-
tween October 2015 and October 2020
were included in this study. The inclusion
criteria were (1) ADDwoR confirmed by
magnetic resonance imaging (MRI) ac-
cording to the reported methods™; (2)
Wilkes stage II, 111, or I'V; (3) age between
10 and 20 years at the first visit; (4) a
follow-up duration of more than 6
months; (5) no orthodontic treatment
during this follow-up; (6) complete clinical
information at the first visit. The exclu-
sion criteria included (1) septic arthritis or
synovial chondromatosis; (2) disc per-
foration; (3) history of orthodontic treat-
ment or surgery involving the TMJ before
the first visit; (4) history of rheumatic
disease, craniofacial growth disturbance,
or congenital defect; (5) lack of MRI
scans at follow-up.

Given the close relationship between
ADD, condylar height, dentofacial de-
formity'' *, and relapse of orthodontic
treatment”’ >, it was recommended that
adolescents with ADDwoR who had or-
thodontic needs undergo arthroscopic
discopexy in the study department, to
ensure a stable TMJ. The patients were
fully informed about the benefits and
drawbacks of the procedure, and they had
the right to make an informed decision to
either proceed with or decline the surgery.
Patients who received arthroscopic dis-
copexy were assigned to the arthroscopy
group and were required to have MRI
examinations at the following two time
points: within a week before arthroscopic
surgery (T0) and at follow-up >6 months
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Fig. 1. Measurement of condylar height, disc length, and disc position based on MRI.
The condylar height was identified as the length of CH. The disc length was the sum of
XY and YZ. The disc position relative to the condyle was defined as the distance between
point Y and point C. OP, the posterior border of the ramus; UV, a line perpendicular to
OP through the most cranial point of the condyle; IT, a line perpendicular to OP through
the deepest point of the sigmoid notch; CH, the distance between UV and IT; X, the most
anterior point of the disc; Y, the midpoint of the intermediate zone of the disc; Z, the most

posterior point of the disc.

after surgery (T1). Patients who did not
receive arthroscopic discopexy but instead
underwent health education were assigned
to the control group. These patients were
required to have MRI examinations at the
first visit (TO) and at 26 months after
TO (T1).

Treatment protocol for the arthroscopy
group

All patients in the arthroscopy group
underwent the arthroscopic disc re-
positioning surgery. All surgeries were
performed by one surgeon (C.Y.). The
surgery was performed under local an-
aesthesia as described in a previous
study”’. A 0° arthroscope with a dia-
meter of 2.7 mm was introduced into
the upper cavity of the TMJ, and a
coblation probe was then inserted to
release the anterior disc attached to the
capsule. A suture needle was inserted at
the interface between the bilaminar
zone and the posterior band. The su-
ture was then passed through the needle
and gripped by a pair of self-designed
suture grippers. Finally, the disc was
pulled backwards and tied underneath
the cartilage of the external auditory
canal using the suture. In order to
maintain the new occlusion and unload
the joint, the patient was required to
wear a splint for 6 months after the
surgery: for the first 3 months, the pa-
tient was requested to wear the splint
24 h a day except while eating or

brushing their teeth; for the next 3
months, they only needed to wear it
during the night.

Clinical assessments, physical
indicators, and bone mineral density
(BMD) examination

Clinical assessments were performed
for all study participants. Their history
of TMD-related symptoms, including
joint sounds, pre-auricular pain,
opening restriction, facial asymmetry,
and mandibular retrusion, was col-
lected. The assessment of pain was
performed by patient-reported ques-
tionnaire using a visual analogue scale
(VAS) of 0-10, with ‘0’ representing no
pain and ‘10’ representing the most se-
vere pain. Maximum inter-incisal
opening (MIO) was evaluated by one
doctor (C.Y.) using a conventional
ruler. Quality of life (QoL) was eval-
uated using a four-point VAS, with ‘1’
representing the need to rest in bed and
‘4’ representing the ability to perform
normal daily activities.

In adolescents, systemic factors in-
cluding height, weight, and BMI can
reflect their physical condition, and
bone density can reflect the bone de-
velopment condition'*. Each patient’s
height and weight were measured while
wearing light clothes and no shoes, and
their body mass index (BMI) was then
calculated. The same BMD scanner
was used to measure the BMD at the
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left femoral neck and left hip joint in all
patients (Discovery DXA System; Ho-
logic, Inc., Marlborough, MA, USA).
The Z-score (standard deviation of the
mean BMD in healthy individuals
matched for age and sex)’ was calcu-
lated to evaluate the BMD value. All
measurements were performed by the
same physician.

MRI evaluation

All patients underwent MRI examina-
tions performed using the same 3 T
MRI scanner (Signa; GE HealthCare,
Milwaukee, WI, USA), and the image
was evaluated as shown in Fig. 1. The
posterior border of the ramus (OP) was
defined, and two horizontal lines per-
pendicular to OP were drawn: UV
through the most cranial point of the
condyle (C) and IT through the deepest
point of the sigmoid notch (I). The
condylar height was measured as the
distance between UV and IT (CH). The
midpoint of the intermediate zone of
the disc (Y) could always be clearly
located. X and Z were the most anterior
and posterior points, respectively, ac-
cording to point C. The disc length was
the sum of XY and YZ. The disc po-
sition relative to the condyle was de-
fined as the distance between point Y
and point C.

Statistical analysis

R version 4.1.0 (www.r-project.org)’
was used for all analyses. Data are
presented as frequencies (percentages)
for categorical variables and as the
mean * standard deviation or median
(interquartile range) for continuous
variables. The #-test, Mann—Whitney
U-test, X2 test, and Fisher’s exact test
were used to compare the baseline data
between the two groups and determine
the significance of the difference. Con-
sidering the correlation between the
right and left condylar heights in the
same person, linear mixed-effect
models were used for all subsequent
analyses. The Pearson correlation
coefficient was used to assess the re-
lationships between the variables. In
the multivariable analysis, a linear
mixed-effects model was established
that included the variables showing an
association with condylar change in the
Pearson correlation analysis. Conclu-
sions were based on the multivariable
model. Moreover, the changes in pain,
MIO, and QoL in the two groups were
also evaluated using the linear mixed-
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effects models. The estimates and 95%
confidence intervals (95% CI) are pre-
sented. P-values were calculated, and
P < 0.05 was considered statistically
significant.

Results
Participant characteristics

A total of 145 patients met the inclu-
sion criteria, of whom 108 underwent
arthroscopic discopexy and were as-
signed to the arthroscopy group; the
remaining 37 patients who did not un-
dergo surgery were assigned to the
control group. The majority of the pa-
tients in both groups were female:
87.0% in the arthroscopy group, 75.7%
in the control group (overall 84.1%

Table 1. Participant characteristics.

female, 15.9% male). The median age of
the patients was 16 years in both
groups. The follow-up duration did not
differ significantly between the groups.

Moreover, 40.7% of the patients in
the arthroscopy group and 32.4% in the
control group were diagnosed with
unilateral ADDwoR. The patients with
unilateral and bilateral ADDwoR were
analysed separately in further analyses.

No significant differences were ob-
served between the two groups in terms
of clinical assessments, height, weight,
BMI, and BMD indicators (Table 1).
The MRI evaluation revealed no sig-
nificant difference between the two
groups in disc length, disc position, or
condylar height at TO (within a week
before arthroscopic surgery) (Table 2).
Fig. 2 shows a representative case from

Arthroscopy group

Control group

(n=108) (n=137) P-value®
Sex, n (%) 0.102
Female 94 (87.0) 28 (75.7)
Male 14 (13.0) 9 (24.3)
Age (years) 16 (14, 18) 16 (14, 19) 0.609
Duration between TO and 11 (9, 15) 10 (8, 15) 0.348
T1 (months)
Site, n (%) 0.370
Unilateral 44 (40.7) 12 (32.4)
Bilateral 64 (59.3) 25 (67.6)
Clinical assessment
Joint sounds, n (%) 0.554
Yes 98 (94.2) 31 (96.9)
No 6 (5.8) 1(3.1)
Pre-auricular pain, n (%) 0.540
Yes 69 (65.1) 22 (59.5)
No 37 (34.9) 15 (40.5)
Opening restriction, n (%) 0.982
Yes 65 (61.3) 22 (61.1)
No 41 (38.7) 14 (38.9)
Facial asymmetry, n (%) 0.827
Yes 28 (25.9) 10 (27.8)
No 80 (74.1) 26 (72.2)
Mandibular retrusion, 0.088
n (0/0)
Yes 25 (23.4) 14 (37.8)
No 82 (76.6) 23 (62.2)
VAS score for pain 2 (0, 3) 1.5 (0, 2) 0.289
MIO (mm) 28 (26, 35) 30 (28, 34) 0.070
VAS score for quality 3(2,3) 3(2,3) 0.075
of life
Height (cm) 162 (159.75, 167.25) 163 (160, 171) 0.275
Weight (kg) 51 (45, 55.25) 50 (45, 58) 0.798
BMI (kg/m?) 19.07 £ 2.57 18.68 + 2.59 0.434
Bone density evaluation
Bone mineral density 0.86 = 0.12 0.87 £ 0.12 0.667
(g/em?)
Bone mineral 47.90 £ 9.77 50.64 + 12.13 0.169
content (g)
Z-score -0.71 = 0.88 -0.72 £ 0.91 0.946

BMI, body mass index; MIO, maximum inter-incisal opening; VAS, visual analogue scale.
Continuous variables are shown as the mean *+ standard deviation or median (inter-

quartile range).

#P-values are based on the Mann-Whitney test, #-test, xz test, or Fisher’s exact test.

each of the two groups, with MRI
images obtained before and after
follow-up. The case from the control
group shows moderate disc deforma-
tion and condylar resorption at TO
(Fig. 2A), while after follow-up, more
severe condylar resorption and disc
deformation can be seen at TI1
(Fig. 2B). In the case from the arthro-
scopy group, the anteriorly displaced
disc is seen to be deformed at TO
(Fig. 2C), while after disc repositioning
surgery, a normal disc—condyle re-
lationship and new bone formation can
be observed (blue arrow, Fig. 2D).

Arthroscopic discopexy restored
condylar growth on the affected sides in
patients with ADDwoR

The changes in condylar height from
TO to T1 are shown in Fig. 3 and re-
ported in Supplementary Material
Table S1. The overall analyses showed
that the condylar height decreased in
the control group and increased in the
arthroscopy group.

All subgroup analyses showed that
condylar height increased from TO to
T1 in the arthroscopy group. Notably,
in patients with unilateral ADDwoR in
the arthroscopy group, the condyle on
the affected side grew more than that
on the unaffected side after arthro-
scopic discopexy (mean difference =
1.15mm, 95% CI 0.25-2.05mm,
P=0.013). In the control group, con-
dylar height decreased on the affected
side of patients with unilateral
ADDwoR and in those with bilateral
ADDwoR. No change in condylar
height was observed on the unaffected
side in the patients with unilateral
ADDwoR in this group. The mean
condylar height change in the arthro-
scopy group was 2.12mm more than
that in the control group (P < 0.001).
This difference was 2.55 mm in patients
with bilateral ADDwoR (P < 0.001)
and 2.4l mm on the affected side in
patients with unilateral ADDwoR
(P < 0.001). No significant difference
in the condylar height change on the
unaffected side of patients with uni-
lateral ADDwoR was observed be-
tween the two groups.

Correlations between the indicators and
the condylar height changes in the
arthroscopy group

The Pearson correlation analysis to
determine the correlation between the
variables and condylar growth in the
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Table 2. MRI evaluation of the patients based on the TMJ MRI performed within a week

before arthroscopic surgery.

Arthroscopy group

Control group

(n=108) (n=37) P-value®

Disc length (mm)

Overall 8.35 £ 2.06 7.68 + 1.87 0.085

Bilateral ADDwoR

Right side 7.68 = 1.99 7.59 £ 2.18 0.851

Left side 6.80 (5.47, 9.25) 6.00 (4.90, 7.50) 0.101

Unilateral ADDwoR

Affected side 9 (7.18, 11.33) 8.25 (7.2, 9.42) 0.353

Unaffected side 9.93 + 2.26 9.79 + 1.74 0.848
Disc position based on

condyle (mm)

Overall 10.04 + 2.23 10.78 + 2.50 0.093

Bilateral ADDwoR

Right side 11.70 (10.10, 12.30) 12.10 (10.60, 13.10)  0.287

Left side 11.21 + 1.99 11.99 + 2.12 0.106

Unilateral ADDwoR

Affected side 9.25 (6.10, 11.10) 10.30 (5.85, 11.38) 0.905

Unaffected side 7.25 (5.27, 10.70) 8.75 (5.35, 10.17) 0.944
Condylar height (mm)

Overall 20.16 + 3.02 19.54 + 3.03 0.285

Bilateral ADDwoR

Right side 21.05 (18.40, 22.12) 19.60 (16.70, 23.10)  0.665

Left side 20.85 (19.27, 22.80) 21.20 (17.90, 23.30)  0.967

Unilateral ADDwoR

Affected side 19.81 + 3.30 20.30 + 3.30 0.652

Unaffected side 23.46 + 2.50 21.28 £ 3.18 0.014 *

ADDwoR, anterior disc displacement without reduction; MRI, magnetic resonance
imaging; TMJ, temporomandibular joint. Continuous variables are shown as the mean
+ standard deviation or median (interquartile range).

#P-values are based on the Mann-Whitney test or ¢-test. * P < 0.05, significant.

arthroscopy group is presented in Fig. 4.
Age was found to be negatively correlated
with condylar growth (Fig. 4A,
P < 0.05), whereas the duration of
follow-up was positively correlated with
condylar changes (Fig. 4B, P < 0.05).
Regarding the systemic indicators, height,
weight, BMI, BMD, and Z-score showed
no significant correlation with condylar
growth after arthroscopic discopexy
(Fig. 4C-G, P > 0.05). For the local
factors, disc length showed a negative
correlation  with  condylar  growth
(Fig. 4H, P < 0.05), whereas disc dis-
placement distance showed a positive
correlation with condylar height changes
(Fig. 41, P < 0.01).

Condylar growth was found to be
correlated with age, follow-up duration,
disc length, and disc position in the
arthroscopy group

Multivariable mixed-effects models
were used to further confirm whether
the condylar growth after arthroscopic
discopexy was related to the indicators.
In accordance with the Pearson corre-
lation analysis, the multivariable model
was established to include age, duration

of follow-up, disc length, and disc po-
sition. The results showed that con-
dylar growth after arthroscopic
discopexy was negatively correlated
with age (P=0.017) and disc length
(P=0.015), and positively correlated
with follow-up duration (P =0.002)
and disc position (P < 0.001; Table 3).

Arthroscopic discopexy improved pain,
MIO, and QoL

Clinical assessment information was col-
lected during follow-up for 105 partici-
pants in the arthroscopy group and 36
participants in the control group. The re-
sults in the arthroscopy group demon-
strated significant improvements in pain
(P < 0.001), MIO (P < 0.001), and QoL
(P < 0.001). On the other hand, the
control group showed some improvement
in pain during follow-up (P = 0.028), but
no significant change in MIO (P = 0.074)
or QoL (P=0.197) was observed.
Compared with the patients in the control
group, significantly better improvements
were observed in the arthroscopy group
for pain (P=0.024), MIO (P < 0.001),
and QoL (P < 0.001) (Supplementary
Material Table S2).
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Discussion

TMJ ADD, especially ADDwoR, has
received increasing attention in recent
years owing to its association with
dentofacial deformities and functional
defects’ ', Although conservative
treatment has been recommended for
TMJ ADD, the necessity and efficacy
of disc repositioning have been re-
ported in numerous studies”® "'
However, the mechanism of condylar
growth after surgery has rarely been
reported. In the present study, adoles-
cent patients with ADD showed con-
dylar growth after disc repositioning,
and the condylar growth was correlated
with age and local factors, proving the
main study hypothesis.

Apart from the other joints, the TMJ
condylar cartilage is fibrocartilage,
which has a high bone turnover rate
and is highly reactive to mechanical
changes™. It has been reported that
during endochondral bone formation, a
majority of chondrocytes in the condyle
directly transform into bone cells,
proving the vital role of the condyle in
the mandibular growth process’ .
Moderate biological stress in the TMJ
is beneficial to the condylar cartilage
metabolism and condylar growth, while
excessive stress can cause condylar re-
sorption'>*. Disc displacement can
lead to increased condylar stress, and it
has been reported that anterior dis-
placement of the TMJ disc can increase
the intra-articular pressure on the con-
dyle by 9.5-69%"""". These may be the
reasons why ADD has been considered
a risk factor for condylar resorption
and osteoarthrosis in many studies'' '°.
Disc repositioning can provide a phy-
siological anatomy structure, which is
of great significance for maintaining the
homeostasis of the joint environment,
ensuring normal stress and restoring
condylar growth™ **. Of note, disc re-
positioning is also necessary because
ADD has a close relationship with re-
lapse following orthodontic or orthog-
nathic  treatments'’*" >, Previous
studies have reported that patients with
ADD or condylar resorption are prone
to relapse after orthodontic and/or or-
thognathic treatments’>**. Thus, for
patients with orthodontic needs, it is
recommended that they undergo disc
repositioning surgery prior to the or-
thodontic procedures.

In this study, condylar height, which
is affected by ADDwoR, decreased
without treatment in the control group.
Subgroup analysis of the unaffected
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Fig. 2. MRI images of two representative cases. Control group: (A) TO, (B) TI.
Arthroscopy group: (C) TO, (D) T1. The red lines show the disc and the blue lines indicate
the contour of the condyle. The blue arrow shows the new bone formation after surgery.

side in patients with unilateral
ADDwoR indicated that the condyle
without ADDwoR was stable during
the normal course. Studies in animal
models have observed that unilateral
condylar lesions affect the contralateral
condyle*”*’. Finite element models of
human unilateral ADDwoR have
shown a strong stress-related change on
the healthy side”. Thus, the con-
tralateral condyle may show abnormal
growth in unilateral ADDwoR. These
results indicate that without disc re-
positioning, TMJ ADDwoR can lead
to condylar resorption in adolescents.
In the arthroscopy group, condylar
height increased by more than 1.5 mm
in the condyles affected by ADDwoR.
Condylar growth after disc

repositioning was significantly better
than that without disc repositioning in
the condyles with ADDwoR, while no
significant difference was observed in
the condyles without the disease. In
addition, condylar growth on the af-
fected side was greater than that on the
unaffected side in patients with uni-
lateral ADDwoR after arthroscopic
discopexy. This may be attributed to
the reduced biological stress on the af-
fected condyle’’. However, more stu-
dies and evidence are warranted to
confirm the mechanism of the increased
growth of the condyle after disc re-
positioning. In summary, these findings
confirm that arthroscopic discopexy
can restore the condylar growth in
adolescents with ADDwoR.

Adolescence is characterized by in-
creases in height and weight, along with a
rapid increase in bone mass”. It is deba-
table whether the condylar growth after
disc repositioning is related to the bone
remodelling ability in adolescents with
ADDwoR ™. Thus, Pearson correlation
analysis and further multivariable analysis
were performed to gain an insight into the
mechanism. It was found that systemic
indicators including height, weight, BMI,
and BMD levels were not correlated with
condylar growth. Notably, the condyle
grew more in younger patients, indicating
that disc repositioning at a younger age is
beneficial to condylar growth. The posi-
tive association between the follow-up
duration and condylar growth indicates a
good outcome of the surgery. Further-
more, condylar height increased more in
patients with a shorter disc and longer
disc displacement distance. These results
may be explained by the fact that a long
disc with a short displacement distance
tends to indicate milder condylar resorp-
tion, resulting in less significant condylar
remodelling after disc repositioning. On
the other hand, a short disc and a long
displacement distance are usually related
to a more severe condylar resorption, and
thus more condylar growth can be ob-
served after disc repositioning. These
findings suggest that condylar growth is
closely related to the environment sur-
rounding the condyle, particularly the
condition of the disc, rather than the body
or bone condition. In summary, condylar
growth after disc repositioning is related
to age and local factors, but not systemic
indicators.

The pain level, MIO, and QoL were
also evaluated in both groups. Patients
in the arthroscopy group showed better
improvements in pain, MIO, and QoL
when compared to those in the control
group. Consistent with this study, pre-
vious studies have also reported im-
provements in pain, MIO, and QoL in
patients after disc repositioning’'***’.
Pain is one of the most common and
important symptoms in TMDs' *, and
it may be due to the impingement of the
highly innervated retrodiscal tissue in
TMJ ADDwoR patients®'. This could
explain why restoring the normal
structure of the TMJ through disc re-
positioning can relieve the pain. The
improvement in jaw movement (MIO)
can be attributed to the improved mo-
bility of the disc and joint after disc
repositioning*®*’. The improvements in
pain and MIO contribute to the im-
provement in QoL. Hence, this study
provides evidence for the good efficacy
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of disc repositioning with regard to
improvements in pain, MIO, and QoL.

This retrospective longitudinal study
included two groups of patients from

the same source with a balanced base-
line, and multivariable models were
used to minimize biases caused by in-
dividual differences and confounders.
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Furthermore, the differences between
unilateral and bilateral ADDwoR were
considered and analysed separately in
subgroup analyses, ensuring more ac-
curate conclusions. However, there are
still some limitations that should be
considered. First, this was a retro-
spective study, hence some Dbiases
cannot be completely eliminated.
Second, as the allocation of patients to
the two groups was not randomized,
there may be potential selection biases.
Third, the variable follow-up duration
may increase the bias. Hence, further
prospective randomized controlled
trials with larger sample sizes and
longer follow-up durations are required
to validate the study findings.

In conclusion, in adolescent patients,
TMJ ADDwoR can lead to a decrease
in condylar height in the affected

O
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Fig. 4. Correlations between the indicators and condylar height changes after arthroscopic discopexy. The correlation of condylar height
change after arthroscopic discopexy with (A) age, (B) follow-up duration, (C) height, (D) weight, (E) BMI, (F) BMD, (G) Z-score, (H)
disc length, and (I) disc position relative to the condyle. BMI, body mass index; BMD, bone mineral density.
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Table 3. Association of local and systemic factors with condylar growth in the arthro-

scopy group by multivariable analysis.

Factors Estimate (95% CI) P-value
Age (years) —0.09 (-0.16 to —0.02) 0.017*
Duration between TO and T1 (months) 0.07 (0.03-0.12) 0.002*
Disc length (mm) —0.09 (-0.16 to —0.02) 0.015*
Disc position based on condyle (mm) 0.14 (0.08-0.19) <0.001*

CI, confidence interval. *P < 0.05, significant.

condyle, which can be improved
through  arthroscopic  discopexy.
Condylar growth after the surgery was
found to be related to age and local
factors, such as disc length and disc
displacement distance, but not systemic
indicators, including height, weight,
BMI, and BMD levels. Furthermore,
arthroscopic discopexy showed positive
outcomes in terms of pain reduction,
increased MIO, and improved QoL. In
summary, arthroscopic discopexy ap-
pears to be an effective treatment op-
tion for restoring condylar growth and
improving symptoms in adolescents
with ADDwoR, and the condylar
growth after arthroscopic discopexy is
closely related to local factors.
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