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bstract

e evaluated the surgical outcomes in 16 patients with long-standing dislocation of the temporomandibular joint (TMJ): eight men and
ight women, mean (range) age 72 (21-94) years. They all had multiple underlying diseases, either dementia or a mental disorder, and the
oint had been dislocated for four weeks or longer. Manual reduction had been ineffective. They were operated on after assessments by the
epartment of Geriatric Medicine. The procedures were successful in 14 of the 16 patients: eminectomy (n = 5), eminectomy and discectomy
r condylectomy (n = 2), eminectomy, discectomy, and condylectomy (n = 3), release of the lateral pterygoid muscle (n = 3), and curettage of a
brotic scar in the mandibular fossa (n = 1). Reduction was “easy” (n = 4), “moderately difficult” (n = 3), or “very difficult” (n = 9). Complete
eduction could not be achieved for two of the “very difficult” patients. After reduction, three patients had the mandibular condyle tethered to
he mandibular fossa. Operation was successful in 12 of the 16 patients. Two patients died, one of cardiopulmonary arrest, and one of chronic
ulmonary insufficiency, while reduction was incomplete in two. There were no recurrences. The difficulty of reducing the joint in most of
ur patients suggests that detailed preoperative surgical planning is essential, patients at risk should be carefully selected, and indications for

echniques to prevent recurrence should be carefully evaluated.

 2019 Published by Elsevier Ltd on behalf of The British Association of Oral and Maxillofacial Surgeons.
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reatment is more difficult for long-standing dislocation
f the temporomandibular joint (TMJ) than for habitual

1–4
islocation. However, no consistent set of treatment guide-
ines have been established for long-standing dislocation,
ossibly because fewer patients are treated for long-standing,
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han for habitual, dislocation. Many of the previously pub-
ished studies comprise case reports of one or two patients,
mpirical reports with small samples, or reviews of published
ork.5–9 In particular, we know of no systematic, large-scale

tudies. There have, however, been a few reports 2,3,5,7 that
ave described appropriate surgical methods, indications, and
ates of improvement of symptoms in patients with long-
tanding dislocation of the TMJ.

We have investigated 16 patients with long-standing dis-

ocation and, with the exception of a previous review of
ublished reports, our study contains what we think is the
argest number of such patients reported. We think that this
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Table 1
Patients’ clinical and personal details.

Case No. Age (years) Sex (M/F) Systemic disease Side Previous operations Anticoagulant or
antiplatelet agents

1 87 M Intracranial haemorrhage, aspiration pneumonia,
dementia

Both - -

2 94 M Pneumonia, percutaneous endoscopic gastrostomy Both - -
3 82 F Alzheimer’s disease, arteriosclerosis, dementia,

percutaneous endoscopic gastrostomy
Both - -

4 67 F Cerebral infarction, hydrocephalus, epilepsy Left - -
5 91 F Hypertension, chronic heart failure, atrial

fibrillation, dementia
Both - -

6 74 F Alzheimer’s disease, cerebral infarction, epilepsy,
angina pectoris

Both - -

7 85 M Hypertension, cerebral infarction, arrythmia,
aspiration pneumonia

Both - Warfarin potassium
2 mg

8 82 F Hypertension, dementia Both - Aspirin 100 mg
9 21 M Traumatic epidural haematoma, cerebral infarction,

spastic quadriplegia
Both - -

10 46 M Myocardial infarction, diabetes mellitus, cerebral
hypoxia

Both Bilateral eminectomy Aspirin 100 mg

11 76 M Parkinson’s disease, schizophrenia, cerebral hypoxia Both - -
12 69 M Carcinoma of stomach, cerebral infarction,

dementia, diabetes mellitus
Both - -

13 86 F Atrial fibrillation, angina pectoris, cerebral
infarction

Both - -

14 66 F Brain tumour, diabetes mellitus, dementia Both - -
15 76 M Schizophrenia, Alzheimer’s disease, cerebral

infarction
Both Bilateral eminectomy -

1 canal, c
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6 53 F Cerebral palsy, stenosis of spinal 

spondylotic myelopathy

tudy is useful, because it describes the validity of each pro-
edure and provides potential countermeasures and points of
aution when treating elderly patients with coexisting condi-
ions (including dementia) the numbers of whom are rapidly
ncreasing.

atients  and  methods

e studied 16 patients with long-standing dislocation of
he TMJ: eight male and eight female patients with a mean
range) age of 72 (21-94) years. All patients had multiple
oexisting conditions, and either dementia or a mental dis-
rder. Although detailed information about the period of
islocation was not available for each patient, the dislo-
ated state had continued for at least four weeks, and manual
eduction had been unsuccessful (Table 1). After general
valuation by the Department of Geriatric Medicine, they
ere operated on under either general or local anaesthesia,10

epending on the indication. Two patients had previously had
n eminectomy for recurrent habitual dislocation,11–13 which
ad developed into long-standing dislocation. Three patients
ad been treated with anticoagulants or antiplatelet drugs
or an underlying disease. Two of these three patients were

perated on while continuing to take aspirin orally; the other
atient, who had been taking warfarin, was operated on after

 preoperative change from warfarin to heparin (Table 1).

A
o
c

ervical Both - -

All patients were treated by surgical reduction, which
omprised eminectomy using a bone burr to remove 5-8 mm
f the articular tubercle, as well as to ensure smoothness
f the anterior slope that was in contact with the deviated
andibular condyle or the articular disc after release of

he joint. Eminectomy was followed by repositioning of the
andibular condyle on to the mandibular fossa. If reduc-

ion was impossible, we did a discectomy or additional high
ondylectomy to achieve reduction,5,14–16 depending on the
ircumstances. For patients whose dislocation was more dif-
cult, we stripped the bone to achieve reduction by blindly
eleasing the connective tissue between the lateral pterygoid
uscle and the medioanterior mandibular condyle. When the

rowth of fibrous tissue in the mandibular fossa presented
 mechanical impediment to reduction of the mandibular
ondyle, we curetted the fibrotic scar. We therefore decided
hich technique could be used to enable reduction on the
asis of these phased procedures. We also used additional
echniques to prevent recurrence of dislocation, such as resec-
ion of the deformed part or recontouring, to establish the final
urgical technique (Table 3).

esults
 single oral surgeon (NS) did all the operations, details
f which are shown in Tables 1–3. Two patients went into
ardiopulmonary arrest within eight hours postoperatively,
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Table 2
Operations and outcomes.

Patient No. Anaesthesia Procedure Operating time (min) Difficulty of reduction Reduction Recurrence Success/Failure

1 Local L eminectomy + high
condylectomy; R eminectomy

90 Difficult Complete - Success

2 Local L eminectomy,
discectomy + high
condylectomy; R eminectomy

145 Difficult Incomplete Failure

3 Local L eminectomy,
discectomy + high
condylectomy; R eminectomy

105 Moderate Complete - Success

4 Local L eminectomy,
discectomy + high
condylectomy

30 m Difficult Complete - Success

5 Local Bilateral eminectomy,
discectomy + high
condylectomy

90 Difficult Complete Fatal cardio-
pulmonary
arrest

Failure

6 Local Bilateral eminectomy 130 Easy Complete - Success
7 Local L eminectomy; R

eminectomy with high
condylectomy

110 Easy Complete - Success

8 Local Bilateral eminectomy + high
condylectoy

90 Moderate Complete - Success

9 General Bilateral eminectomy,
discectomy + high
condylectomy

155 Difficult Incomplete Failure

10 General Bilateral eminectomy,
discectomy + stripping of
muscle

210 Difficult Complete - Success

11 Local Bilateral
eminectomy + curettage of
fibrotic scar

160 Difficult Complete - Success

12 General L eminectomy; R
eminectomy,
tethering + stripping of
muscle

115 Difficult Complete - Success

13 Local Bilateral eminectomy,
discectomy + high
condylectomy

150 Easy Complete Cardio
–pulmonary
arrest

Failure

14 General Bilateral
eminectomy + tethering

130 Moderate Complete - Success

15 General Bilateral eminectomy,
discectomy + stripping of
muscle

90 Difficult Complete - Success

16 General Bilateral
eminectomy + tethering

120 Easy Complete - Success
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Table 3
Distribution of procedures.

Reduction procedure Number of patients Patients using this procedure (case no.)

Eminectomy (including simple lateral rim shaving) 5 6, 7, 13, 14, 16
Eminectomy + condylectomy 2 1, 8
Eminectomy + discectomy + condylectomy 3 3, 4, 5
Eminectomy + discectomy + muscle stripping 3 10, 12, 15
Eminectomy + curettage (mandibular fossa) 1 11
Incomplete reduction 2 2, 9

Fig. 1. Complete reduction (case 1) before (left) and after reduction (right)
on computed tomographic scans of long-standing dislocation of the right
temporomandibular joint. The arrows indicate bony surfaces after eminec-
tomy and condylectomy.

Fig. 2. Tethering of the right joint achieved by holding the condyle in the
mandibular fossa (case 16). Two titanium screws, serving as anchors, are
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Fig. 3. Incomplete reduction (case 9). Before (left) and after (right)
computed tomography scans of long-standing dislocation of the left tem-
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onnected using a 0.5 mm stainless wire. One or two sets of this system are
sed for patients with recurrent dislocation.

nd one of them died. The other patient required mechani-
al ventilation for about a year as a result of complications
aused by hypoxic encephalopathy. The final surgical tech-
ique was eminectomy alone for a single patient. Of the

ther 15 patients, three had eminectomy and condylectomy
Fig. 1), and two eminectomy and tethering (Fig. 2);17 one
ad an eminectomy and curettage of a fibrotic scar; and one

i
m
t

oromandibular joint. The condyle (*) is anterior to the mandibular fossa
fter eminectomy, discectomy, and condylectomy.

minectomy, muscle release, and tethering (Table 2). Exclud-
ng the patient who died immediately postoperatively, the
ean (range) follow-up period for the remaining 15 patients
as 29 (6–72) months.
No recurrence developed in 12 patients, but the prognosis

as poor in the remaining four, with incomplete reduction
Fig. 3) in two patients.

iscussion

n a discussion of published papers about surgical indica-
ions for patients with long-standing dislocation of the TMJ,

arqués-Mateo et al3 reviewed some papers and concluded
hat the success rate for manual reduction and conservative
reatment was 33%–54%. They suggested that 16%–54% of
atients overall required open treatment. They also stated that
he treatment should be established with the surgical goals
f: first - reduction; secondly, functionality - normal occlu-
ion; thirdly, minimal morbidity and complications (risk of
nkylosis); and, finally, no recurrence.

We treated 16 patients with long-standing dislocation of
he TMJ surgically. Indications were unsuccessful manual
eduction and a dislocation that had persisted for four weeks
r longer. The outcomes indicated that various aspects needed

nvestigation, including decisions about the goals of treat-

ent, selection of the surgical techniques in accordance with
hose goals, and considerations about complications. As two
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Fig. 4. Flow chart for treatment of long-standing dislocation of the temporo-
mandibular joint with the aim of achieving condylar reduction. If there is
fibrotic scarring after eminectomy, curettage of the fossa is needed. Addi-
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atients went into cardiopulmonary arrest immediately after
he operation (despite a general preoperative evaluation by

 specialist) we propose that a short and minimally invasive
peration that prioritises reduction alone should be done for
igh-risk patients with reduced ability to tolerate operation.
he area should also be supported with a bandage, or other
imilar approach, after reduction, to prevent repeated dis-
ocation. Although techniques to prevent recurrence should
e used if possible, considering the patient’s general condi-
ion we propose that this should be only a secondary goal.
hese proposals are consistent with the opinions stated by
arqués-Mateo et al.3

As far as the surgical techniques used for patients with
ong-standing dislocation of the TMJ are concerned, Wij-
enga et al2 reviewed a total of 40 patients, including three
hom they directly oversaw, and found that closed reduction
as successful in only eight, whereas condylectomy was the
ost common procedure in the 32 patients who were treated

urgically. Gottlieb, Whinery, and Vero also recommended
he use of condylectomy for such patients.7–9 Caminiti and

eiberg,6 however, used eminectomy for patients with long-
tanding dislocation of the TMJ, which is widely used for
atients with habitual dislocation.11–13

Techniques that involve combinations of condylectomy,
iscectomy, and eminectomy have not been discussed else-
here. Tipps et al5 and Marqués-Mateo et al3 reported one
atient each who was treated by eminectomy combined with
ther techniques, (discectomy and condylectomy) for long-
tanding dislocation. These reports, which indicated that
he techniques were successful, are the only descriptions
f treatment currently available to our knowledge for such
atients. Surgery involving eminectomy, discectomy, and
ondylectomy may therefore be effective for patients with
ong-standing dislocation of the TMJ.

We achieved reduction with eminectomy in five of the
6 patients, while combined discectomy or condylectomy
as required in a further five. Curettage of fibrotic tissue in

he mandibular fossa, release of the lateral pterygoid mus-
le, or another procedure was also required in four of the
6 patients. Multiple additional techniques were therefore
equired for many patients with long-standing dislocation of
he TMJ to enable successful reduction. In addition, reduction
as unsuccessful in two patients despite the use of multiple

echniques, which suggests that additional surgical and non-
nvasive procedures,9,18,19 such as intermaxillary fixation and
ntermaxillary traction, may be needed to enable complete
eduction.

Our investigation of the level of difficulty of reduction
howed that the procedure was easy in only four patients,
oderately difficult in three, and very difficult in most

atients (n = 9). In particular, reduction proved to be impos-
ible intraoperatively in two patients. Because of this, the
omplementary use of additional non-invasive procedures

ust be considered.
Our investigation showed that when formulating a treat-

ent strategy for patients with long-standing dislocation

A

W

ional condylectomy, or discectomy, or both, depends on the circumstances.
inal stripping of the pterygoid muscle is blind.

Fig. 4), manual reduction should be attempted, first under
ocal anaesthesia and then under general anaesthesia. If
eduction proves impossible, the joint should be released,
ollowed by transection of the site of adhesions by eminec-
omy with reduction. If this is unsuccessful, discectomy and
ondylectomy will be required. Our results also indicated
hat, if necessary, release of the lateral pterygoid muscle or
urettage of fibrotic tissue in the mandibular fossa may also
e necessary. For patients in whom intermaxillary fixation or
ntermaxillary traction is possible, release of the lateral ptery-
oid muscle or curettage of fibrotic tissue in the mandibular
ossa are recommended as complementary treatment.
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