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Case Report

Occlusal analysis and management of a patient with
headache and temporomandibular joint sound: A case
report

Kengo Torii*
Department of Comprehensive Dental Care Unit, School of Life Dentistry, Nippon Dental University, Tokyo, Japan

Abstract

Although headaches attributed to masticatory myofascial pain have been reported, to our knowledge, the treatment of headache with occlusal position correcting
therapy has not been reported. Occlusal improvement was achieved using the occlusal position correcting therapy in a patient with headache and temporomandibular
joint sound. Occlusal analysis was performed by mounting the dental models on an articulator and identifying a premature occlusal contact on the right first premolars
and a deviation of the habitual occlusal position from the muscular reference position. Occlusal modification was performed to coincide the habitual occlusal position
with the muscular reference position. After the completion of occlusal equilibration, the chronic headache immediately became an episodic headache, and after the
fourth month, the headache almost disappeared. The headache was believed to be caused by myofascial pain of the lateral and medial pterygoid muscles produced
with the occlusal discrepancy between the habitual occlusal position and the muscular position. The headache was considered a referred pain from both the lateral

and medial pterygoid muscles.

Introduction

Some studies have reported on the relationship between
temporomandibular disorders (TMD) and headaches [1-6]. However,
to our knowledge, limited information is available on the relationship
between the headaches and dental occlusion [7]. Temporomandibular
joint (TM]J) sound associated with the symptoms of TMD is reportedly
related to the occlusal discrepancy between the habitual occlusal position
(HOP) and the bite plate-induced occlusal position (BPOP) [8]. BPOP
refers to the physiological muscular position. Some masticatory muscle
tension might be caused by the occlusal discrepancy between the HOP
and the muscular position, resulting in tension-type headache [9].
The present case study might help understand one of the mechanisms
underlying tension-type headache.

Case presentation

A 31-year-old woman presented with the chief complaint of left
TM]J sound. She had been experiencing a chronic headache for six
years. She reported having taken days off work because of the headache.
She was diagnosed as having migraine by a neurosurgeon and was
treated with naratriptan hydrochloride and lomerizine hydrochloride.
She took lomerizine twice daily and took naratriptan when she had a
headache. She took naratriptan once every two days; however, there
was no reduction in the headache. The patient’s medical history was
unremarkable, except the bilateral headache. She reported left TMJ
sound during mouth opening. Mouth opening was 42 mm, and the
opening path deviated laterally to the left. There was no TMJ tenderness;
however, tenderness of the lateral and medial pterygoid muscles on both
the sides and the left trapezius on palpation were observed. Twenty-eight
teeth were present (Figure 1). The TMJs bilaterally appeared normal on
the computed tomography images taken in the HOP at the time of the
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Figure 1. Upper and lower dental arches at the initial consultation

initial consultation (Figure 2). At the initial visit, a HOP record was
obtained using a vinyl polysiloxane bite registration material (Exabite,
GC, Tokyo, Japan), while the patient was seated upright with her jaw
voluntarily closed. Subsequently, upper and lower jaw impressions were
obtained, and the dental models were fabricated. An anterior flat bite
plate was fabricated on the upper cast using a self-curing acrylic resin
(Ortho-fast, GC, Tokyo, Japan). The patient was instructed to record
the dose of medicine taken each day, and the headache intensity was
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scored on a 10-point Visual Analogue Scale (VAS). At the second visit,

she wore the bite plate for 5 min, and the BPOP record was obtained,

using the same material as that used for obtaining the HOP record

(Figure 3). A BPOP wax record was obtained using the registration wax ERE AT ges
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difference between HOP and BPOP, three dimensional measurements
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were performed with the modified articulator using previous records s

(Figure 5). Her HOP was deviated antero-right laterally from the BPOP, - ::L:ii': e
the physiological muscular position (Figure 6). The shifts ranged from
0.8 mm to 2.0 mm. Occlusal adjustment was performed on the dental o 3
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made contact as per the occlusal position correcting therapy (Figure e . e g % fct t%‘!‘;
7) [10]. Subsequently, the occlusal adjustments in the mouth were 3. PRSI AR, Sl kb &
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the adjustment. The condyle on the right side appeared to be posterior : o 1]
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The number of doses of naratriptan reduced considerably after 3 ‘-.,' ) 18 1§~ 45
occlusal adjustments, and the chronic headache immediately turned s ol B - haa Dete Bl
into an episodic headache. After the fourth month, the headache almost {;

disappeared (Figure 9) [11].
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Figure 4. Examination record
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Figure 3. Wearing the bite plate Figure 5. Apparatus added to an articulator for three-dimensional occlusal analysis
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Figure 6. The HOP and BPOP records. The arrows indicate the shifts from the BPOP to
the HOP
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Figure 7. Confirmation of occlusal contacts on both the sides in the muscular contact
position

Figure 8. Bilateral tomographic images of TMJ in the open and closed positions after
completion of occlusal equilibration
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Figure 9. Monthly changes in the number of doses of headache medicine and the intensity
of headache
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Figure 10. Additional muscle activities required to move from BPOP to HOP

Discussion

Although headache attributed to TMD has been managed via
counseling, occlusal appliance, or physical therapy, the outcomes have
been temporal [1,6]. Costa et al. reported that the main clinical features
ofheadache attributed to masticatory myofascial pain were long duration
and frontotemporal bilateral location. Moreover, they described that
the mean (+ standard deviation [SD]) baseline VAS was 7.6 (+ 2.2) for
group 1 (only counseling) and 6.5 (+ 1.6) for group 2 (counseling and an
occlusal appliance; final values were 3.1 ([+ 2.2] [P<0.001]) and 2.5 (+
2.3) (P<0.001), respectively [1]. Hara et al. reported that the headache
reduced during TMD treatment, and the improvement was temporally
related to the amelioration of TMD symptoms [6]. In the present case,
the disappearance of TMJ sound after occlusal treatment was also
related to reduction in headache. Torii and Chiwata reported that 5 of
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13 headache patients did not experience any further headaches after
occlusal adjustment using the BPOP as a reference position [7]. In the
present case, the move from the BPOP to HOP means that it requires
extra muscle activity of the lateral and medial pterygoid muscles (Figure
10). These muscles are smaller than the masseter or temporal muscle.
Therefore, these movements that are repeated in mastication would
exceed the activity capacity of these muscles and cause myofascial pain.
The patient cannot feel the myofascial pain of the lateral and medial
pterygoid muscles; therefore, the patient's body emits the referred pain
on the bilateral location of the head as an alert. Las-Pefias described
that sensitization of the nociceptive pain pathways in the central
nervous system due to prolonged nociceptive stimuli from myofascial
trigger points appear to be responsible for the conversion of episodic
to chronic tension-type headache [9]. In the present case, immediately
after the completion of occlusal adjustment, the number of doses of
naratriptan and the intensity of headache were increased, potentially
owing to the discontinuation of lomerizine. Lomerizine suppresses the
contraction of blood vessels and the increase of blood flow to the brain;
therefore, it is considered that its discontinuation decreased blood flow
to the brain that caused a severe headache as a reaction. In the present
case, the headache did not disappear immediately after the completion
of occlusal treatment, presumably because the path of referred pain
formed in the brain persisted. The headache in the present case was not
judged to be a migraine, but a tension-type headache.
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