
Abstract
Sixty-three consecutive patients with painful closed
lock involving 83 temporomandibular joints were
treated by surgery and followed up for at least 24
months. Prior to surgical treatment all had imaging
to demonstrate that the cause of their painful jaw
locking was an anterior displaced disc without
reduction. All patients had received at least three
months non-surgical treatment without response.
The arthroscopic surgery consisted of release of
adhesions, manipulation and placement of 25 mg
hyaluronic acid into the joint space. No significant
surgical complications occurred. Postoperative
treatment involved physical therapy and stabiliza-
tion splints. At 24 months after surgery 57 patients
(90.5 per cent) had no pain and mouth opening had
improved from preoperative 27.2±5.4 mm to
44.4±4.1 mm (p<0.001). This study shows that
arthroscopic surgery with continuing non-surgical
therapy is a highly effective treatment for painful
closed lock.
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Introduction

Temporomandibular joint (TMJ) closed lock or
Stage III internal derangement is a painful condition
which results in a major disturbance of masticatory
function.1 Initial treatment should be non-surgical,
involving reassurance, physical therapy, pharmaco-
l o gical therapy and occlusal appliance therapy.2

None of these treatments is universally successful
and in non-responsive cases surgery should be
considered.3 Arthroscopic surgery involves minimal
invasion of the joint but allows direct vision of the
intra-articular space.4

There have been several studies of the outcome of
a rthroscopic surgery.5 - 1 2 These studies can be
criticized as having heterogeneous patient and intra-
articular pathosis pools, short-term follow-up and
poorly defined success cri t e ria. The Ameri c a n
Association of Oral and Maxillofacial Surgeons,13

the American Society of TMJ Surgeons14 and the
International Association of Oral and Maxillofacial
Surgeons3,15,16 have provided practical guidance for
the evaluation of surgical management of TMJ
problems.

This study evaluated the long-term effectiveness
of a standardized arthroscopic treatment regime for
a consecutive population of Japanese patients with
Stage III internal derangement.

Materials and methods

Co n s e c u t i ve patients with Stage III intern a l
derangement who presented to the Ishikawa
Prefectural Central Hospital, Kanazawa, Ja p a n ,
b e t ween December of 1991 and July of 1994 and who
met the following cri t e ria were included in this study:
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Fig. 1. – Magnetic resonance image (MRI) demonstrating a complete anterior disc displacement. (C: condyle; arr ow: disc).
Fig. 2. – Double contrast arthrogram demonstrating a complete anterior disc displacement. (C: condyle; arrow: disc).

Fig. 3. – Arthroscopic findings of the superior joint space of the right side showing a mild adhesion (arrows).
Fig. 4. – Arthroscopic findings of the superior joint space of the left side showing adhesions (arrows) and synovitis (star).
Fig. 5. – Preoperative view of patient with closed lock of the right side. The patient could open the jaw only 30 mm and

the jaw deviated toward the right.
Fig. 6. – Postoperative view at 10 days of the same patient as Fig. 5. The patient could open the jaw 42 mm with no

deviation.



1) Clinically reduced and painful maximum
mouth opening;

2) MRI and/or a contrast arthrogram demonstra-
tion of anterior disc displacement without reduction
(Fig. 1, 2);

3) Unsuccessful non-surgical treatment for at
least three months prior to surgery.

Patients with evidence of major jaw trauma,
systemic joint or muscle disease, and major jaw
deformities were excluded from the study.

Under general anaesthesia, arthroscopic lysis and
lavage with mandibular manipulation was performed
using a miniscope set.¶ After a double puncture
arthroscopic examination of the superior joint space
(Fig. 3, 4), adhesions were either detached using a
blunt trocar or resected using an electric cautery or
microscissors under direct vision, and lateral lysis
was performed using a blunt trocar.1 0 , 1 6 T h e
mandible was then manipulated. The joint space
was irrigated with 400 mL of lactated Ringer’s
solution and instilled with 25 mg of hyaluronate
sodium.** Post-surgical treatment comprised of a
f u l l - c overage occlusal stabilization splint and phy s i c a l
therapy, which focused on muscle relaxation and
posture. Three days after surgery, each pat i e n t
began a training programme for maximum opening,
protrusive and lateral movements.

Data on the pain, range of motion, regular diet
and absence of complications, in accordance with
the criteria of the American Association of Oral and
Maxillofacial Surgeons (Table 1),13 were recorded.
Patients were reviewed regularly with a final post-
operative visit at a mean of 34.4 (range 24-56)
months after arthroscopic surgery. Results were
assessed using the following criteria: cases that
satisfied all four criteria were rated as excellent,
cases that satisfied three criteria were rated as good,
and cases that satisfied less than three criteria were
r ated as unsat i s fa c t o ry. For statistical analysis,
repeated measures in one-way analysis of variance
were used to compare maximum interi n c i s a l
opening (MIO) between the preoperative and post-
operative stages.

Results
A total of 63 patients (83 joints) who were

followed up for at least 24 months after surgery were
included in this study (Table 2). The postoperative
level of pain is presented in Table 3. The pre- and
postoperative MIO were compared and there was a
significant improvement (p<0.001, Table 4, Fig. 5,
6). Only one patient, who had the same pain as
preoperatively, was not able to open his mouth more
than 35 mm. No patient complained of difficulty in
eating a normal diet. A slight and transient facial
palsy of the temporal branch at the VIIth nerve
occurred on the operated side in four patients (6.3
per cent). Normal nerve function returned in all
four patients within three months. The success rate
was excellent for 57 patients (90.5 per cent) and 77
joints (92.8 per cent); good for five patients (7.9 per
cent) and five joints (6 per cent); and unsatisfactory
for a single joint in one patient (1.6 per cent).

Discussion
This study showed that arthroscopic management

was highly effective in the treatment of closed lock
r e f r a c t o ry to non-surgical treatment. The
arthroscopic treatment involved a combination of
procedures. First, the adhesions within the joint
space were all detached under direct arthroscopic
vision. This invo l ved not only removal of all
adhesions within the superior joint space, but also
the release of the hypertrophic or tense lateral
capsule. After lateral lysis, the mandible was then
manipulated to ensure that there was a full range of
m ovement. If there was not a full range of move m e n t ,
then further arthroscopic release was performed.
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¶Stryker TMJ Mini-Scope Set. Stryker, USA.
**Art®. Seikagaku-kougyou, Japan.

Table 1. Criteria of American Association of
Oral and Maxillofacial Surgeons (1984)13

1. Pain that is absent or so mild, brief and infrequent as to be of
no concern to the patient.

2. Range of motion greater than 35 mm for vertical and greater
than 6 mm for protrusive and lateral excursions.

3. Regular diet which, at worst, avoids tough or hard foods.
Patient must be no more than minimally inconvenienced by
diet.

4. Radiographic changes in the joint. These are probably not
important unless there are severe destructive changes.

5. Absence of significant complications.

Table 2. Patient data summary
Subject Average age (years)

63 patients with 83 joints 26.0±9.1
(6 males and 57 females) (Range: 16 to 50)

Table 3. Postoperative pain
No. of patients

No pain 57 (90.5%)
Reduced pain 5 (7.9%)
Pain the same 1 (1.6%)

All patients had severe or moderate preoperative pain.
Visual Analog Scale (0-100) was used.

Table 4. Maximum vertical mouth opening
(mm)
Preoperative Postoperative*

27.2±5.4 44.4±4.1

*Final postoperative visit at 34.4 (24-56) months.
p<0.001.



The joint space was then copiously irrigated to
remove debris and inflammatory mediators. Finally,
25 mg of hyaluronic acid was placed into the joint
space. Following arthroscopic surgery, rigorous non-
surgical treatment was instituted. This treatment
combination resulted in complete resolution of pain
in 90.5 per cent of the cases and a full range of
movement in 98.8 per cent of the cases.

The relat i ve contri butions of the va rious techniques
used in the combination are difficult to define.
Adhesions can only be treated by arthroscopic resec-
tion. Other studies6-11,17 using lysis and lavage alone
h ave shown an 80-90 per cent success rat e .
Manipulation was used to confirm that a full range
of movement could occur and if initially unsuccessful
further arthroscopic release was indicated. Joint
irrigation is an essential part of lysis and lavage to
r e m ove debris and to reduce pain-inducing
inflammatory mediators.18

Hyaluronate sodium alone has been shown to
reduce pain in internally deranged joints.19 Animal
studies where osteoarthrosis was induced and then
treated with hyaluronic acid showed a reversal of the
osteoarthrotic process.20

Thus, on completion of the arthroscopic procedure,
all joints were free of adhesions, had a good range of
m ovement and inflammat o ry mediat o rs we r e
flushed out. The intra-articular space was then
lubricated with hyaluronic acid. Hence the patients
could cope with immediate non-surgical mobilizat i o n
and splint therapy.

A minority of five patients, involving six joints, had
persisting but reduced pain. One patient remained
r e l at i vely unchanged. For these unsat i s fa c t o ry
patients either open operation21 or chronic pain
management is indicated.
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