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Abstract. The purpose of this study was to compare two physiotherapy programmes
for rehabilitation after temporomandibular joint (TMJ) arthroscopy. The medical
files of 137 consecutive patients diagnosed with closed lock and treated by
arthroscopic lysis and lavage were analyzed retrospectively. Sixty-eight patients
were rehabilitated with gradually increasing range of motion self-exercises (gradual
programme) and 69 patients were rehabilitated with immediate full range of motion
self-exercises (immediate programme). The outcome variables were maximum
mouth opening (MMO) and pain (on a visual analogue scale). The postoperative
measurements taken at 1 month, 6 months, and last follow-up examination available
(mean of 10 months postoperative) were analyzed and compared between the two
groups. The results showed significantly better MMO and pain outcomes for the
immediate group than for the gradual group at the 1-month and 6-month
postoperative evaluations. The results of the two groups were comparable at the last
follow-up examination available. It is concluded that after arthroscopic treatment of
closed lock of the TMJ, a physiotherapy programme consisting of immediate
postoperative full range of motion mobilizations achieves better results (in terms of
pain and mouth opening) than a physiotherapy programme consisting of gradual and
controlled increases in range of motion.
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Physiotherapy (PT) is an integral part of
rehabilitation after temporomandibular
joint (TMJ) surgery and is intended to
help patients achieve their full
potential1–3. Arthroscopic lysis and la-
vage is a widely accepted treatment for
closed lock of the TMJ and is aimed at
eliminating the mechanical interferences
that restrict joint mobility4–13. While
there are numerous clinical trials
reported in the literature on the topic
of TMJ arthroscopy, there are very few
ons. Published by Elsevier Ltd. All rights reserved.
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publications reporting postoperative PT
rehabilitation.
The aim of post-arthroscopic PT is to

prevent secondary immobilization of the
patient, which carries the risk of cicatricial
tissue formation, adhesions, and contrac-
ture of the healing tissues, with further
limitation of range of motion. In addition,
PT aids the adaptation of the joint struc-
tures and masticatory muscles to the newly
formed range of motion, promotes healing
of tissues, strengthens and re-trains the
muscles of mastication, and improves
function14–18.
Remarkable agreement appears to exist

between proposed post-surgical PT proto-
cols with respect to aims and proce-
dures1,19,20. The majority agree that
mobilization techniques, both exercises
performed by the patient themselves
(self-exercise) and hands-on exercises
guided by a physiotherapist, constitute
the primary treatment modality during
rehabilitation21–27. Furthermore, the ma-
jority of PT protocols comprise a three-
stage programme in which the first stage
involves pain-free hinge-only movements
(for 1–2 weeks postoperative), the second
involves active and assistive exercises
aimed at gradually increasing range of
motion (usually performed for 1–2 months
postoperative), and the third is aimed at
strengthening and re-educating the mus-
cles of mastication to further improve
function1–3,14,28,29.
The intention of these protocols is to

achieve full range of motion gradually, in
a controlled fashion, in a matter of weeks
after surgery. The rationale behind the
gradual and controlled increases in range
of motion is to prevent early over-stretch-
ing of the healing tissues, which could
increase the inflammatory process during
the early postoperative recovery phase and
compromise joint tissues2. In addition, it is
argued that early full range of motion
mobilization necessitates the unnecessary
consumption of analgesics and could af-
fect patient cooperation with the exercises
and motivation to participate actively in
the rehabilitation programme. Although a
broad scientific basis for these post-surgi-
cal TMJ PT protocols is lacking, empirical
and some scientific evidence has been
gathered regarding their beneficial
effects1.
The classic three-stage gradually in-

creasing range of motion PT protocol
was implemented in the Department of
Oral and Maxillofacial Surgery of Sheba
Medical Center for years. This protocol
has recently been changed to a rehabilita-
tive programme that starts with full range
of motion mobilizations immediately after
surgery, starting in the recovery room.
Instead of starting the PT exercises with
rotational movements and increasing the
excursions in a gradual manner until
reaching full range of motion within 2–3
weeks after surgery, patients initiate full
range of motion mobilizations immediate-
ly after arthroscopy. The rationale behind
this shift was the finding that the joint was
freely and easily movable in full range of
motion at the end of the operation, and
when not adequately mobilized, some rap-
id loss of the newly achieved range of
motion occurred, probably due to the scar-
ring inherent in the healing process30–32.
The purpose of this study was to com-

pare the efficacy of the two PT pro-
grammes in terms of regaining full
mouth opening, decreasing pain, and
returning to good function.

Materials and methods

The series consisted of 137 consecutive
patients with closed lock of the TMJ trea-
ted by arthroscopic lysis and lavage in the
study department over a 4-year period.
The cohort was divided into two groups
depending on the postoperative PT pro-
gramme implemented. The first group
consisted of 68 patients treated between
September 2012 and November 2014, who
were rehabilitated with a PT programme
aimed at achieving full range of motion
gradually in a matter of 2–3 weeks after
surgery (gradual programme). The second
group consisted of 69 patients treated
between November 2014 and July 2016,
who were rehabilitated with a PT pro-
gramme consisting of full range of motion
exercises immediately after surgery (im-
mediate programme).
The diagnosis of closed lock, corre-

sponding to both Wilkes stage III internal
derangement33 and the Diagnostic Criteria
for Temporomandibular Disorders (DC/
TMD) category ‘disc displacement with-
out reduction with limited opening’34, was
based on preoperative anamnestic, clini-
cal, and imaging evaluation, and intrao-
peratively on arthroscopy findings35.
Clinically, mouth opening was less than
35 mm and the patients complained of a
somewhat abrupt development of limita-
tion in mouth opening. Prior to the limita-
tion patients could have been
asymptomatic, have suffered from click-
ing, or have suffered from intermittent
locking and transient pain episodes. The
involved joint was symptomatic in at least
three of the five following clinical exam-
inations: assisted opening (opening
stretch), palpation, contralateral loading,
contralateral excursion, and protrusion.
Magnetic resonance imaging (MRI) dem-
onstrated an anteriorly displaced articular
disc without reduction on opening. The
disc morphology varied from near-normal
to various degrees of folding and thinning;
however, there were no signs of degener-
ation of the joint structures. MRI scans
were performed with various machines,
but all included at least closed- and
open-mouth proton density-weighted
images in the sagittal oblique plane,
closed-mouth T1-weighted images in the
true coronal plane, and closed mouth T2-
weighted images in the axial plane. All
scans were performed within less than 8
months from the arthroscopic intervention
and were interpreted by a radiologist spe-
cialized in head and neck radiology.
At Sheba Medical Center, the minimum

waiting time for a non-oncological elec-
tive surgical procedure under general an-
aesthesia is in the range of 5 months.
Patients diagnosed with closed lock of
the TMJ are referred for conservative
treatment consisting of splint therapy,
non-steroidal anti-inflammatory drugs
(NSAIDs), and guided PT, and are simul-
taneously scheduled for an arthroscopic
intervention. The patients are re-evaluated
a couple of days before the scheduled date
of arthroscopy to determine whether they
are still candidates for a surgical interven-
tion or whether the conservative treatment
has been sufficient to alleviate the prob-
lem. Only patients failing to demonstrate a
tendency towards improvement are ad-
vanced to arthroscopy.
Arthroscopic lysis and lavage was per-

formed under general anaesthesia with
nasoendotracheal intubation. A 2.4-mm
30� arthroscope (Karl Storz GmbH, Tut-
tlingen, Germany) was inserted into the
posterior recess of the superior joint com-
partment and a 1.9-mm blunt obturator
was inserted into the anterior recess of
the superior joint compartment. Under
direct visualization, the obturator was
used to mobilize the articular disc in all
directions and stretch the synovial mem-
brane attaching the disc at its junction with
the anterior synovium, the retrodiscal lam-
ina, and the medial synovial drape, in-
creasing the disc mobility. The junction
of the anterior synovium and disc was
fully stretched with the blunt obturator
up to the point where minimal tears in
the synovium were evident. All surgeries
were performed by the same surgeon
(WA), and the procedure took approxi-
mately 30 minutes. Roughly 150 ml of
isotonic saline solution was used during
the procedure.
Arthroscopically, the joint cavity dem-

onstrated various degrees of hyperaemia
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Table 1. Technique for the full range of motion stretch (FROMS) self-exercisea.

Direction of the stretchDescription of the technique

Vertical stretch
(Opening)

� The patient slowly opens the mouth as wide as possible and inserts
stacked wooden spatulas approximately 40 mm thick between the
upper and lower incisors. The mouth is held open for approximately
15 seconds.

� Initially the patient is allowed to perform a purely assistive movement
in which the wooden spatulas are pressed against the incisors to aid
mouth opening. Gradually the patient is instructed to actively open
the mouth rather than resting’ on the wooden spatulas; during the
exercise, the wooden spatulas should be freely movable in and out
while the mouth is held open. If the patient fails to actively open the
mouth to the desired extent independently, then he/she is instructed to
start the exercise isometrically by slightly opening the mouth several
times and resisting the movement with upward pressure on the lower
border of the chin (by the hand), and then immediately opening
without the hand’s resistance and inserting the stacked wooden
spatulas.

Transverse stretch
(Lateral excursion)

� The patient actively moves the mandible laterally as much as
possible. Initially the exercise may be assisted by the patient’s fingers
further pressing against the chin in the direction of the excursion. The
lateral position is held for approximately 5 seconds on each side.

� If the patient fails to demonstrate improvement in magnitude of active
lateral excursion towards the unaffected side or continues to deviate
to the affected side upon opening, the patient is instructed to perform
the exercise isometrically by placing two fingers on the chin on the
side of the movement and gently counteracting the lateral movement
of the mandible against the pressing fingers. This is followed by
assisted lateral excursion.

Horizontal stretch
(Protrusion)

� The patient slowly moves the mandible forward. In patients with
normal occlusion, the lower incisors should bypass the upper incisors.
In patients with increased overjet, the goal should be to reach
approximately an edge-to-edge relationship. The protrusive position
is held for approximately 5 seconds.

a A cycle of FROMS consists of vertical (15 seconds), right transverse (5 seconds), left
transverse (5 seconds), and horizontal (5 seconds) stretches. Three cycles of these stretches are
defined as a single set of FROMS, and these should be performed in less than 2 minutes.

Table 2. Application of the full range of motion stretch (FROMS) self-exercise.

Gradual programme Immediate programme

PO week 1: hinge-only
opening exercise (�5/day)

PO week 1: FROMS exercise every 1 h

PO week 2: opening stretch exercise
with gradual daily increases (�5/day)

PO week 2: FROMS exercise every 2 h

PO weeks 3–6: FROMS exercise (�5/day) PO week 3: FROMS exercise every 3 h
PO week 4: FROMS exercise every 4 h
PO week 5: FROMS exercise every 5 h
PO week 6: FROMS exercise every 6 h

PO weeks 7–12: FROMS exercise
once daily

PO weeks 7–12: FROMS exercise
once daily

PO, postoperative.
and synovitis; however, no chondromala-
cia or subchondral bone exposure was
seen. A few cases demonstrated fine adhe-
sions at the anterior recess. Roofing in the
open mouth position was decreased to less
than 50%. Before terminating the proce-
dure, the mandible was manipulated to
maximum range of motion while under
muscle relaxation, and a 2-ml intra-artic-
ular injection of a solution composed of
1 ml of dexamethasone (4 mg/ml) and
1 ml of bupivacaine (5 mg/ml) was admin-
istered along the junction between the disc
and anterior synovium.
Patients rehabilitated with the gradual

programme were instructed to perform
hinge-only movements during the first
postoperative week to allow the resolution
of oedema and pain. In the second post-
operative week, patients started perform-
ing opening stretches with the use of
stacked wooden spatulas. They were
requested to increase the number of spa-
tulas by one or two per day. The purpose of
the gradual increases was to prevent over-
stretching of the tissues, which could
worsen the inflammatory process and in-
crease pain. From approximately the third
postoperative week onwards, the patients
started performing the full range of motion
stretch (FROMS) self-exercise (Table 1).
The FROMS self-exercise involves
stretching the mandible in all directions:
vertical (opening), horizontal (protrusion),
and transverse (lateral). One cycle of the
FROMS consisted of an opening stretch
held for 15 seconds, protrusive stretch
held for 5 seconds, and right and left
lateral stretches each held for 5 seconds.
Three cycles were defined as a single set of
FROMS; a set was intended to be per-
formed in less than 2 minutes.
Thus, patients rehabilitated with the

gradual programme started performing
the FROMS self-exercise only from the
third postoperative week, at a rate of five
times a day (Table 2). In contrast, patients
in the immediate group initiated the
FROMS self-exercise routine immediate-
ly after surgery, starting in the recovery
room (Table 2). They were not allowed a
period of hinge-only movements or a pe-
riod of gradual increases in range of mo-
tion; rather, they were instructed to
perform a set of FROMS exercises imme-
diately after surgery. The exercise routine
was performed every hour during the first
postoperative week and then in a descend-
ing fashion for the remaining weeks: every
2 hours in the second postoperative week,
every 3 hours in the third postoperative
week, and so on until the sixth postopera-
tive week (Table 2). All patients (in both
groups) were advised to continue once-
daily FROMS self-exercise for mainte-
nance until week 10–12 postoperative.
The self-exercise was performed at each
follow-up examination, and was re-taught
as needed.
Both groups underwent the same hands-

on guided exercises performed by a certi-
fied physiotherapist. The 8- to 10-session
course started 1 to 2 weeks after surgery at
a rate of once or twice a week, and includ-
ed several techniques: massage with the
application of heat, manual distraction of
the joint in the vertical direction, active-
assistive exercises aimed at increasing
range of motion, and manual resistive
exercises to strengthen and re-educate
the muscles of mastication. All patients
were advised to eat a non-chew diet for 1
month after surgery, and to gradually re-
turn to a normal diet in the second post-
operative month. In addition, patients
were educated to refrain from harmful
parafunctional habits, such as gum chew-
ing, nail biting, and other pain aggravating
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Table 3. Characteristics of the study population; results are presented as the mean � standard
deviation values.

Gradual group Immediate group P-value

Number 68 69
Male to female ratio 23:45 20:49 0.584
Age (years) 27.5 � 10.1

(range 16–54)
28.5 � 10.3
(range 17–59)

0.549

Bilateral TMJ involvement 25% 17.4% 0.302
Duration of lock before arthroscopy (months) 7.9 � 5.9

(range 4–24)
6.5 � 6.6
(range 4–19)

0.210

Postoperative follow-up time (months) 8.2 � 4.7
(range 4–18)

7.8 � 2.8
(range 5–11)

0.686

Baseline MMO (mm) 29.2 � 3.3
(range 20–34)

28.5 � 3.3
(range 20–34)

0.258

Baseline VAS pain 7.8 � 1.7
(range 2–10)

7.6 � 1.8
(range 3–10)

0.713

MMO, maximum mouth opening; TMJ, temporomandibular joint; VAS, visual analogue scale.

Table 4. Comparison of maximum mouth opening (MMO) between the two groups.

Gradual group Immediate group P-value

Preoperative 29.2 � 3.3 28.5 � 3.3 0.258
1 month PO 31.9 � 3 36.8 � 3.7 <0.001
6 months PO 33.8 � 3.4 37.8 � 3.7 <0.001
Last follow-up available after 6 months PO 37.1 � 2.8 38.3 � 3.4 0.103

PO, postoperative.

Table 5. Comparison of VAS pain values between the two groups.

Gradual group Immediate group P-value

Preoperative 7.8 � 1.7 7.6 � 1.8 0.713
1 month PO 6.8 � 2.1 4.9 � 2.2 <0.001
6 months PO 5.3 � 2.2 3.9 � 2.4 0.005
Last follow-up available after 6 months PO 4 � 1.8 3.6 � 2.4 0.867

PO, postoperative; VAS, visual analogue scale.
factors. Furthermore, ergonomic advice
and posture correction were given as need-
ed.
Maximum mouth opening (MMO) was

measured at baseline and at each follow-
up visit as the distance between the upper
and lower incisors while the patient
actively opens the mouth, without the
assistance of the examiner or the use of
wooden spatulas. Pain perception was
measured at each examination using a
10-cm visual analogue scale (VAS), on
which 0 indicated no pain and 10 indicated
the worst pain imaginable.
The study was approved by the institu-

tional ethics review board, which waived
informed consent. The study conformed to
the guidelines of the Declaration of Hel-
sinki.

Statistical analysis

IBM SPSS Statistics version 24.0 software
(IBM Corp., Armonk, NY, USA) was used
for all statistical analyses. Data are pre-
sented as the mean � standard deviation
(SD) values. The two groups were com-
pared using the t-test for continuous vari-
ables (age and duration of lock) and
Fisher’s exact test for categorical variables
(sex and laterality). The Mann–Whitney
U-test was used to compare the outcome
variables (MMO and pain) between the
two groups, and the paired t-test was used
to compare the changes within each group
across the measurement time intervals.
Results with a P-value of <0.05 were
considered statistically significant.

Results

The series consisted of 137 patients (94
female, 43 male) with a mean age of 28
years. The majority of the patients (79%)
had unilateral TMJ involvement. The
mean duration of locking before arthros-
copy was 7.2 � 6.2 months. Baseline
MMO of the study population ranged from
20 mm to 34 mm, with an average of
28.9 � 3.3 mm. The mean baseline VAS
for pain was 7.7 � 1.8. Sixty-eight
patients were included in the gradual
group and 69 in the immediate group.
There was no significant difference be-
tween the two groups regarding any of
the previously mentioned variables (Table
3).
The preoperative and postoperative

MMO and VAS pain scores are presented
in Tables 4 and 5, respectively. At the 1-
month follow-up evaluation, the mean
MMO in the gradual group had increased
by 10.4% reaching 31.9 mm, whereas the
mean MMO had increased by 30.1%
reaching 36.8 mm in the immediate group.
This difference was statistically signifi-
cant (P < 0.001). At the 6-month fol-
low-up evaluation, 12 patients in the
gradual group and seven patients in the
immediate group had been lost to follow-
up. The mean MMO of the gradual group
had increased to 33.8 mm, while the mean
MMO in the immediate group had in-
creased to 37.8 mm. This difference was
also statistically significant (P < 0.001).
Fewer patients attended further follow-up
visits after this time point, and only 42
patients in the gradual group and 38
patients in the immediate group were ex-
amined after 6 months. The average MMO
at the last follow-up available was
37.1 mm in the gradual group (the mean
follow-up time for these remaining
patients was 11 � 4.1 months) and
38.3 mm in the immediate group (the
mean follow-up time for these remaining
patients was 9.6 � 2 months). This differ-
ence was not statistically significant
(P = 0.103).
Patients rated their pain level on a

10-point VAS at each evaluation. The
mean VAS values in the gradual group
were 7.8 at baseline, 6.8 at 1 month, 5.3 at
6 months, and 4 at the last follow-up
available (Table 5). The mean VAS values
in the immediate group were 7.6 at base-
line, 4.9 at 1 month, 3.9 at 6 months, and
3.6 at the last follow-up available. The
difference between the two groups was
significant only at the 1-month and 6-
month evaluations (P < 0.001 and
P = 0.005, respectively). The pain values
were comparable at the last follow-up
examination (P = 0.867).
Changes within each group demonstrat-

ed statistically significant improvements
in MMO and VAS pain when compared to
baseline values in both groups at all time
intervals (P < 0.001).

Discussion

This study evaluated two different PT
programmes for rehabilitation after TMJ
arthroscopy. Both programmes included
the same easy-to-perform take-home exer-
cises (FROMS). However the two pro-
grammes differed in that the gradual
programme aimed to achieve controlled
increases in mobility until reaching full
range of motion in a matter of 2–3 weeks
after surgery, whereas the immediate pro-
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gramme consisted of full range of motion
mobilizations immediately after surgery.
In addition, the immediate programme
initially involved more frequent exercises
than the gradual programme. Although
both groups improved after surgery, the
immediate programme was found to be
superior to the gradual programme in
terms of achieving a significantly more
rapid rehabilitation towards regaining sat-
isfactory mouth opening and reducing
pain.
The majority of the published post-TMJ

surgery PT approaches involve a three-
stage protocol, which starts with a period
of rest and limited rotational movements
to allow rapid and uneventful resolution of
the postoperative oedema and pain1,3,14,28.
The second stage comprises gradual
stretching exercises to increase range of
motion. Controlled increases are advocat-
ed to prevent over-stretching and conse-
quently worsening of the inflammatory
process. The final stage is aimed at
strengthening and re-training the mastica-
tory muscles to maintain the range of
motion already achieved and improve co-
ordination between the muscles and joints.
Although large agreement appears to exist
between the different authors regarding
these protocols, they lack a scientific basis
and are actually based on ‘common sense’
rather than on extensive scientific research
results1.
The main reason for shifting to the

immediate programme at the study insti-
tution was the finding that the mandible
was relatively easily manipulated into full
range of motion in the early postoperative
days, after the articular disc has been fully
mobilized and the attached ligaments and
capsule have been sufficiently stretched.
Performing PT in these early postopera-
tive days did not seem to require higher
doses of analgesics or muscle relaxants. In
contrast, delaying full range of motion
exercises to a week or more after surgery
was found to carry with it a substantial
degree of difficulty. Patients treated by the
gradual protocol often expressed a feeling
of mechanical difficulty while trying to
open the mouth, similar to the feeling they
had experienced before surgery.
At the arthroscopic level, most of the

mechanical restriction is encountered in
the anterior recess of the joint. Because of
the displacement of the disc, the anterior
recess is usually narrowed and much effort
is made intraoperatively to negotiate the
arthroscope and working cannula into it.
In addition, the anterior recess is the place
where adhesions are usually encountered.
During arthroscopy, the attachment of the
anterior synovium to the disc is released,
or at least stretched, increasing the mobil-
ity of the joint. The effect of lysing the
adhesions and stretching or releasing the
anterior synovium is evidenced immedi-
ately intraoperatively as an increase in the
mobility of the joint. The condyle reaches
the anterior recess by a translatory move-
ment, and advising the patient to perform
only rotational movements for 1 or 2
weeks postoperative carries with it the risk
of losing what was achieved arthroscopi-
cally, due to re-attachment and fibrotic
scarring of the anterior tissues, limiting
the mobility of the joint again. The
‘released’ tissues rapidly heal by reattach-
ing and aberrant scar tissue formation, and
the role of PT is to ensure favourable
healing in which the path that the condyle
is supposed to translate anteriorly remains
unimpeded30–32. In the authors’ opinion, if
the anterior recess is not mobilized early
postoperative, adhesions will rapidly
form, which will probably increase the
difficulty encountered during the exercises
and prolong the feeling of pain experi-
enced after surgery. Performing full range
of motion mobilizations immediately after
surgery and maintaining a high rate of
mobilizations in the following weeks
ensures that the newly created path for
condylar translation remains patent, re-
gardless of the naturally occurring post-
operative scarring and shrinking of tissues.
On the psychological level, the patient’s

experience of the immediate gain in range
of motion increases their self-motivation
and serves to improve cooperation with
the exercise regime. The patient’s feeling
that the joint has been ‘unlocked’ contrib-
utes greatly to the level of motivation and
perseverance with the exercises in the
subsequent weeks, which forms the basis
for the success of this procedure.
The risk of overstretching the healing

tissues and increasing the inflammation
appeared to be negligible in the present
study. The patients were instructed to eat a
non-chew diet for 1 month postoperative,
and NSAIDs were prescribed for 1–3
weeks, depending on the degree of pain.
All patients received a benzodiazepine at
night during the first postoperative week.
The rationale behind administering a mus-
cle relaxant is the fact that, as long as the
condylar range of motion was restricted
while in the closed lock condition, the
masticatory muscles also functioned under
this limitation and consequently became
shortened. During postoperative mobiliza-
tion, in addition to the intra-articular dif-
ficulty translating the condyle anteriorly,
there is difficulty regaining the full length
and stretch of the muscles36. As the
wounds heal, joint structures stabilize,
and muscle length is regained with the
lapse of time after surgery, the intensity
of pain experienced by the patient
diminishes14.
For a rehabilitative programme to be

successful, the patient should be educated
prior to surgery on the arthroscopic pro-
cedure, PT protocol, diet restrictions,
medications, and lifestyle modifications.
Patients should be informed that perform-
ing the most successful arthroscopic pro-
cedure does not exempt them from
adhering strictly to the rehabilitative pro-
gramme, and that the success of treatment
depends on both surgery and PT. The
surgeon has to make sure the exercises
are properly performed, and each exercise
should be demonstrated and re-taught at
every follow-up visit, as needed. Postop-
erative evaluations should be frequent and
should have a positive motivational effect
on the patient. The immediate protocol is
intensive and demanding, and the patient’s
cooperation with it should not be regarded
as trivial. The surgeon must assume that
these patients, regardless of how motivat-
ed they appear before surgery, will have
complaints after surgery and will require
additional care. The surgeon must demon-
strate empathy and at the same time be
assertive and clear that the whole treat-
ment will not succeed if the protocol is not
strictly adhered to. This is the main reason
why the patients are kept hospitalized for
the next day: to monitor their hourly exer-
cises and make sure that they are per-
formed correctly.
Due to the prolonged anaesthetic effect

of bupivacaine, the first 6–8 hours after
surgery are usually pain-free. After this,
analgesics should be administered on a
regular basis for at least 1 week. Even
the best-motivated patient will fail to per-
form the exercises properly without ade-
quate inhibition of pain. From the authors’
experience, peak pain levels are usually
encountered on the morning of the first
postoperative day, at which time the sur-
geon should evaluate the patient and mo-
tivate them, in addition to demonstrating
the self-exercise again.
Several clinical trials have evaluated the

natural course of untreated closed lock of
the TMJ and have found that approximate-
ly one-third of the patients with closed
lock will regain full range of motion
spontaneously in the months following
the locking event16,37–39. These patients
probably have excellent adaptive mecha-
nisms that enable them to overcome the
acute injury in their masticatory system,
and demonstrate, at an early stage and
without treatment, a clear trend towards
improvement. The other two-thirds of the
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patients will either continue to suffer from
unchanged limitations of mouth opening
and pain, even after more than 2 years, or
will gain only a modest improvement,
usually manifested as a moderate increase
in mouth opening with a residual dull pain.
As mentioned earlier, all patients seen at
the study institution are given a period of
at least 5 months of conservative therapy,
after which a clinical re-evaluation is
made, and only those failing to demon-
strate a tendency towards improvement
are advanced to arthroscopy. Approxi-
mately one-third of the patients at the
study institution will exhibit a favourable
trend towards improvement and will not
receive arthroscopy.
While patients who demonstrate signif-

icant improvements after a period of con-
servative therapy are obviously not
candidates for arthroscopy and patients
who do not demonstrate any improvement
are clearly candidates for arthroscopy, the
group of patients with moderate improve-
ment may pose a therapeutic dilemma for
the treating clinician. The question is
whether to continue following them up
(with or without conservative therapy)
with the hope of a delayed spontaneous
resolution40–44. In the authors’ opinion
there are three disadvantages to this ap-
proach45,46. The first obvious disadvan-
tage is the delay in achieving resolution.
As the results of the present study clearly
showed, as early as 1 month postopera-
tively the patients achieved a within nor-
mal range of motion. Even if this was
feasible spontaneously, it most certainly
would take longer. The second disadvan-
tage of a continued untreated complaint is
the risk of a chronic pain state developing
in the temporomandibular area, which of-
ten becomes independent of the internal
derangement and becomes recalcitrant to
various treatment modalities. The third
disadvantage, which has been demonstrat-
ed in several clinical trials, is that delaying
the arthroscopic intervention significantly
lowers the chances of a successful result.
The chances of total resolution of the
closed lock are higher when the arthro-
scopic intervention is performed earlier in
the course of disease9,47,48.
The main strengths of this study lie in

the relatively large cohort, the specific and
elaborate diagnostic criteria used, and the
homogeneity of the surgical procedure.
There are, however, some weaknesses,
the foremost of which is the retrospective
design of the trial; as a consequence there
was no control group that did not receive
any form of PT after arthroscopy, or al-
ternatively a control group that received
only PT without arthroscopy. Another
weakness is the large number of patients
lost to follow-up after the 6-month evalu-
ation point, which partially limits a thor-
ough interpretation of the results.
In conclusion, the results of this study

clearly show that initiating full range of
motion mobilizations immediately after
arthroscopy brings better results in terms
of achieving mobility and decreasing pain
than a gradual mobilization protocol that
aims to achieve full range of motion in a
controlled fashion. After arthroscopy
eliminates joint mechanical interferences
and gains unrestricted joint movement, PT
should start immediately with full range of
motion mobilizations. Initially the self-
administered exercises should be frequent,
and as mobility is established and the risk
of anterior recess scarring is diminished
over time, the exercise rate should gradu-
ally be decreased. The surgeon has a major
role during rehabilitation, and the use of
the finest arthroscopic instruments, apply-
ing the most precise and careful proce-
dures, performed by the most experienced
hands, does not exempt the surgeon from
being actively involved in the postopera-
tive rehabilitation programme.
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