Case Report SS: A patient
with temporomandibular

joint disorders
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ome types of malocclusion and traumatic
Socclusion affect the function of the tem-

poromandibular joint (TM]). Schellhas!
indicated that internal derangements of the
TM] may contribute to the development of
retrognathia. Although many researchers and
clinicians have studied TMD patients®® and
TM] parafunction,®® there are few published
reports presenting appropriate treatment and
its theoretical basis.

Orthodontic treatment consists of occlusal
reconstruction, regardless of whether the pa-
tient has TMD. The recognition of a new thera-
peutic mandibular position in TMD patients
would afford orthodontists the opportunity to
construct a new occlusion. TMD is presently
treated by various techniques, including physi-
cal therapy, drugs, splints, and surgery. How-
ever, in many TMD cases with malocclusion,
“final occlusal reconstruction is a problem.

In the following case report, we present a
functional examination which includes
kinesiologic evaluation of a TMD patient.
Treatment procedures are delineated on the
basis of the results of this examination.

Case report

This 27-year-old Japanese female visited our
dental hospital complaining of pain in the tem-
poromandibular joint. Her medical history was
unremarkable, but she had been conscious of
clicking of the right TM]J since the age of 12; at
16, the joint had begun to lock intermittently

during yawning. About 2 years later, the click-
ing sound became more distinct and was as-
sociated with pain. Because these symptoms
progressed, she visited the Department of Oral
Surgery at our hospital. She was referred to us
because of the presence of malocclusion.

She complained of spontaneous pain that ex-
tended from the right side to the top of her
head, and pain on pressure was also observed
at the left TM] and the inferior belly of the
right lateral pterygoid muscle.

On the frontal facial view (Figure 1B), the
mandible appeared to be shifted slightly to the

Figure 1A

Figure 1B
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Figure 1A-B
Pretreatment facial
photos, 27 years 8
months.
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Figure 2C

Figure 2F
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Figure 2A
Pretreatment intraoral photos.

Figure 2B

Orthodontic treatment in the maxillary arch was
started after recapture of the disc, 27 years
1imonths.

Figure 2C
Orthodontic treatment in the mandibular arch
was started, 28 years 2 months.
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right. The maxillary and mandibular anterior
teeth were crowded, and the right and left lat-
eral incisors were in crossbite (Figure 2A). The
mandible was shifted to the right and the man-
dibular incisors were inclined to the left.

She could open her mouth 47 mm, and click-
ing was audible at 31 mm; a closing click (non-
audible) was noted near the intercuspal
position.

Stomatognathic functional analysis

Right border movement was limited, and she
could not open her mouth fully from the right
shifted position (Figure 3A). The path of the
jaw when opening and closing was curved to
the right. At 31 mm opening, rapid change of
the jaw opening speed and an opening click
were observed on the lissajeous figure (Figure
3B).

The condylar pathway, graphed on a com-
puter-aided axiograph (CADIAX), showed the
right condyle had an opening click at almost
maximum opening and a closing click near the
intercuspal position (Figure 4A).
Radiographic evaluation

The axially projected radiograph revealed a
shifting of the mandible to the right (Figure
5A). The TM] sagittal tomogram showed that
the left condyle had a midfossa location while
the right condyle was positioned posteriorly
(Figure 6A)

Cephalometric evaluation (Figure 7A) re-
vealed an ANB angle of 2.0°, indicating a skel-
etal Class I problem. The FMA of 39.5°
indicated a steep mandibular plane angle with
increased lower facial height. There was, how-
ever, an accceptable incisor relationship.
Diagnosis and treatment objectives

This patient was diagnosed as having an
Angle Class I malocclusion associated with a
mandibular lateral shift. The crossbite of the
lateral incisors caused this shift and may have
contributed to the right TMJ internal derange-
ment (anterior disc displacement with reduc-
tion)..

Our treatment plan consisted of initial recap-

Figufe_ 20 ) ]
A utility arch for depression of the incisors was
used, 28 years 7 months.

Figure 2E
The splint was removed and vertical elastics
were worn, 28 years 11 months.

Figure 2F
Posttreatment intraoral photos, 29 years 7
months.
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ture of the disc with a splint, followed by
orthodontic tooth alignment in the newly es-
tablished mandibular relationship.
Treatment procedure

In the initial phase of treatment, recapture of
the anteriorly displaced disc was attempted
with an acrylic splint. In an effort to obtain a
new therapeutic maxillomandibular relation-
ship, the mandible was placed in the midline
position after opening with clicking. One week
after insertion of the splint, the patient com-
plained of spontaneous pain in the right ante-
rior temporal muscle. However, decreasing the
vertical height of the splint completely relieved
the symptoms 2 weeks later. Jaw movement at
the incisors was smooth, and the opening-clos-
ing pathway was not curved (Figure 3D). Bor-
der movements were symmetrical and not
limited (Figure 3C). Reciprocal clicking in the
right TMJ] with condylar movement was no
longer observed, and the condyle moved more

Figure 3A
Pretreatment mandibular kinesiograph (MKG)
showing jaw border movement.

Figure 3B
Pretreatment opening-closing jaw movement.

Figure 3C
MKG showing jaw border movement after splint
therapy.

Figure 3D
MKG showing opening and closing jaw move-
ments following splint therapy.

Figure 3E
Posttreatment MKG showing border movements
of the jaw.

Figure 3F
Posttreatment MKG showing opening and clos-
ing jaw movements.
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Figure 4A

Figure 4A
Pretreatment condylar movement (Com-
puter-aided axiograph, CADIAX).

Figure 4B
Condylar movement after splinttherapy.

Figure 4C

Figure 4C
Posttreatment condylar movement.

Figure 5A
Pretreatment axial projected radiograph.

Figure 5B
Posttreatment axial projected radiograph.

Figure S5A Figure 5B

anteriorly than it had at the initial examination
(Figure 4B). However, inclination of the sagit-
tal condylar path, because of the disc recap-
ture, differed from that at the initial
examination. The sagittal arthrotomogram re-
vealed repositioning of both condyles inferi-
orly and anteriorly in the fossa (Figure 6B).
Therefore, the height of the splint was de-
creased. C

After disc recapture, the midline was cor-
Figure 6A rected, but a posterior openbite was observed
with occlusion only on the incisors. The sec-
ond phase of treatment was designed to recon-
struct the new therapeutic maxillomandibular
position. To intrude the incisors and reduce
the facial height we inserted a mandibular
splint and placed fixed appliances on the max-
illary teeth. To correct the anterior crowding,
maxillary right first and left second premolars
were extracted (Figure 2B). Three months later,
the mandibular first premolars were extracted
and dental alignment was initiated (Figure 2C).

Figure 6B
Figure 6A
Pretreatment sagittal arthrotomogram.

Figure 6B .
Sagittal arthrotomogram following splinttherapy.

Figure 6C
Posttreatment sagittal arthrotomogram.
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Figure 7A

At this time, the mandibular splint was recon-
structed to move the incisors. After 8 months
of active treatment, utility arches were used to
depress the incisors (Figure 2D). Four months
later the splint was removed, and vertical elas-
tics were started (Figure 2E). After 20 months
of active treatment, the fixed appliances were
removed and the patient placed in retention
(Figure 2F).

As a result of active treatment, the midline
was corrected and good interdigitation ob-
tained. The patient had no symptoms and did
not complain of discomfort related to the TMJ.
Jaw movement was smooth anteriorly (Figure
3E-F), the right and left sagittal condylar paths
were almost the same, and differences in open-
ing and closing movements had disappeared
(Figure 4C). The left condylar head was in mid-
position, while the right condyle was superior
at the insertion of the splint and slightly ante-
rior in the fossa (Figure 6C).

Cephalometric analysis and facial photo-
graphs gathered after treatment showed that
the chin was prominent (Figures 7- 8). ANB
had decreased from 2.0° to 1.0°, and the posi-
tion of the mandibular incisors was more lin-
gual to compensate for the skeletal change
(Figure 7B). FMA decreased to 38.0° because
of the mandibular anterior repositioning. The
double margin of the mandibular body origi-

Figure 7B

Figure 8A

Figure 8B
nally observed on the lateral cephalogram and
the mandibular shift on the axial projected
headplate disappeared (Figure 5B).

Conclusion

Stomatognathic functional examination is
very effective in the diagnosis of patients with
all types of TMD, including internal derange-
ment. The combination of a variety of exami-
nation procedures is helpful when planning
treatment for TMD patients.
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Figure 7A-B
Superimposed cephalo-
metric tracings. The
dotted line is posttreat-
ment. ’

Figure 8A-B
Posttreatment facial
photos, 29 yrs 7 mo

Vol. 66 No.1 1996 25




Mimura; Deguchi

26 The Angle Orthodontist

Author Address

Hiroshi Mimura

Matsumoto Dental College, Department
of Orthodontics

1780 Hirooka Gohbara, Shiojiri

Nagano, 399-07, Japan

Hiroshi Mimura, DDS, PhD, associate professor of

Department of Orthodontics, Matsumoto Dental Col-
lege.

Toshio Deguchi, DDS, MSD, PhD, professor and

chairman, Department of Orthodontics, Matsumoto
Dental College.

Rererences

Schellhas KP, Pollei SR, Wilkes CH. Pediatic inter-
nal derangements of the temporomandibular joint:
effect on facial development. Am J Orthod
Dentofac Orthop 1993,;104:51-59.

Mercuri LG. Intra-articular meniscus dysfunction
and the spectrum of TM]J problem. Compend
Contin Educ Dent. 1985;6:107-115.

Okeson JP. Long-term treatment of disk-interfer-
ence disorders of the temporomandibular joint
with anterior repositioning occlusal splints. J Pros-
thetic Dent. 1988;60:611-616.

Clark GT. The TM] repositioning appliance: a tech-
nique for construction and adjustment. J
Craniomandib Pract. 1986;4:37-46.

Mimura H, Ohnishi M, Suzuki H, Nomura Y,

Vol. 66 No.1 1996

6.

7.

8.

Handa H, Miura F. An approach to the orthodon-
tic patients with the displacement of the articular
disk. Dentistry in Japan. 1991; 28:109-119.

Laskin DM. Etiology of the pain-dysfunction syn-
drome. ] Am Dent Assoc 1969; 79:147-153. ’
Griffin CJ, Munro RR. Electromyography of the
masseter and anterior temporalis muscles in pa-
tient with temporomandibular dysfunction. Archs
Oral Biol 1971; 16: 929-949.

Ramfjord SP. Dysfunction temporomandibular
joint and muscle pain. ] Prosth Dent 1961; 11:353-
374.

Perry HT. Muscular changes associated with tem-
poromandibular joint dysfunction. ] Am Dent
Assoc 1957; 54:644-653.



