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The masticatory muscle disorder is the most common problem that patients with temporo-
mandibular disorder often complain. For such complaints, treatment is directed towards 
reducing hyperactivity of muscles or effects of the central nervous system. However, if non-
specific occlusal change or pain persists, it is necessary to consider that muscle weakness 
might be the cause of the persistence of temporomandibular disorder. Stabilization of oc-
clusion and improvement of the pain symptoms were achieved in both cases through the 
chewing gum exercise. This exercise may enable masticatory movements done in normal 
function by using muscle engram and achieve reinforcement of the masticatory muscles 
with balanced, simultaneous contacts of the teeth. In addition, it may be a viable method 
for treating temporomandibular disorders that do not respond well to conventional man-
dibular stabilization therapies.
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INTRODUCTION

Temporomandibular disorders (TMDs) may arise from a 

variety of causes, including occlusal status, trauma, emo-

tional stress, inflow of deep pain, and abnormal functional 

activity [1]. It is suspected that symptoms of TMDs may ap-

pear when stimuli affecting the masticatory function ex-

ceed the range of physiological tolerance during the normal 

functions of the masticatory system [2].

When patients present with symptoms related to TMDs, 

especially pain, possible causes related to hyperactivity of 

the muscles of the masticatory system are evaluated and 

various treatment regimens are implemented to promote 

the stabilization of the masticatory system [2]. On the other 

hand, chronic pain may cause muscle weakness via changes 

in the intramuscular system. If the mandibular movement is 

reduced to avoid such pain, it may further lead to shortened 

and atrophied muscle length, which may ironically elicit 

pain again. Therefore, treatment progresses of patients with 

TMD related to the weakening of the masticatory muscles 

– especially the masseter muscle – are investigated in this 

study reviewing two cases, and diagnosis and treatment op-

tions are discussed.

CASE REPORT

The protocol of this study was approved by the Institu-

tional Review Board (IRB) of Chosun University Dental 

Hospital (IRB no. CUDHIRB 2106 005). 

1. Case 1
A 39-year-old male visited to the department of Oral 

Medicine in Chosun University Dental Hospital with the 

chief complaints of having “pain in the left mandible and 
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the zygomatic area on both sides after coming down from 

a pull-up while pushing down on the chin 3 weeks ago” 

as well as “constant tingling and unnatural feeling when 

chewing food”.

Clinical examination of this patient revealed active 

mouth opening of 45 mm without pain and opening limita-

tions. However, tenderness in the left and the right masseter 

muscle areas was reported when the masticatory muscles 

were palpated. The overjet and overbite were measured 0 

mm each, and the midline was deviated 2 mm to the right 

side. Using an 8-μm thick shimstock paper to study the in-

tercuspal position showed occlusion of #17-13, 11 on #41, 

43-47, and #21-27 on #37-31. Panoramic, transcranial, lat-

eral anterior head, and posterior anterior head radiographs 

showed no remarkable lesions in both TMJs, teeth and the 

surrounding tissues. There was no restriction of the ante-

rior range of motion of the mandible. The patient was diag-

nosed with myalgia of the masseter muscles on both sides 

from the results of the examination. The patient received 

physical therapy, self-treatment instruction, and the follow-

ing medications: anti-inflammatory drugs (aceclofenac 100-

mg bis in die [bid]) and tricyclic antidepressants (amitripty-

line 10-mg hora somni [hs]).

Although the intensity of the pain decreased after follow-

up appointments, symptoms such as stiffness, tingling, and 

lumpiness in zygomatic areas and masseter muscles on both 

sides continued to persist or even worsened despite multi-

ple treatment attempts. Because the patient did not comply 

with the recommendation to wear an occlusal appliance, 

only physical therapy and intermittent drug therapy could 

be performed to reduce muscle hyperactivity and stabilize 

the mandible. However, the symptoms persisted without 

any relief during monitoring period.

About 4 months after starting the initial set of treatments, 

the patient complained of having severe pain and sudden 

change in occlusion. Clinical examination revealed that 

the overbite decreased to –1 mm, and the shimstock paper 

showed anterior open bite and occlusion of molars only 

on both sides (Fig. 1). Cone beam computed tomography 

(CBCT) of the TMJ and lateral radiographs were taken (Fig. 

2), which revealed no remarkable bone changes. The pa-

tient did not visit the hospital for about 5 months, and then 

he came back at about 9 months after the initial treatment, 

showing no improvements in symptoms. The patient re-

ported he visited another university hospital and took mag-

netic resonance imaging (MRI) of the TMJ, in which the po-

sition of the articular disks in both TMJ areas were normal, 

and no muscle inflammation was observed. The intercuspal 

position also remained unchanged from 5 months ago. The 

patient allegedly went through similar kinds of treatments 

in the other hospital and wondered if there was another 

treatment option. There was no significant difference in the 

range of mouth opening upon clinical examination, but 

the patient complained that he needed to use more force to 

open his mouth. For further investigation, the patient was 

instructed to clench his teeth to evaluate contractility of his 

A B C
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Fig. 1.Fig. 1. Occlusal photo of case 1. (A–

C) 4 months later, (D–F) 1 year and 4 

months later.
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masticatory muscles, which showed no contraction of both 

masseter muscles. Therefore, a muscle weakness post trau-

ma was regarded as a major factor that was contributing 

to his symptoms, and the patient was instructed to perform 

bilateral gum chewing as a measure to increase muscle 

strength. The progress of the symptoms was observed for 

6 months, during which the patient continued to perform 

bilateral gum chewing to increase muscle strength and re-

ceived anti-inflammatory drugs as needed to control the 

pain if it worsened. As results, there was improvement in 

the pain symptoms and occlusion, although not the same as 

the first visit, and the overbite was reduced to –0.5 mm (Fig. 

1). The patient still reported unnatural feeling during mouth 

opening, but it gradually improved and eventually faded 

away. No worsening of the symptoms with absence of any 

bone changes in the mandibular condyle and the temporal 

area was also confirmed in CBCT images of the TMJ.

2. Case 2
A 44-year-old female visited the Department of Oral 

Medicine with chief complaints of having spontaneous pain 

in both sides of the mandible and pain in the right side of 

the mandible when biting on the left side. The patient had a 

history of receiving treatments for myofascial pain 3 years 

ago, which went away after physical therapy, drug therapy, 

and botulinum toxin injection to reduce muscle hyperac-

tivity. Recently, the upper left and lower left second molars 

were restored with gold inlays due to dental caries, and the 

upper left second molar received occlusal adjustment due 

to pain in the tooth when chewing. The symptoms initially 

improved, until 3 days later when the symptoms related to 

the chief complaints above developed. Clinical examination 

revealed 49 mm of active mouth opening, bilateral pain in 

the masseter muscle areas, and a clicking sound in the right 

TMJ area. The patient complained of bilateral tenderness 

in the TMJ and the masseter muscle areas upon palpation. 

The overjet and overbite were 1mm each, and the midline 

was shifted to the left side by 1 mm. Using an 8-μm thick 

shimstock to study the intercuspal position showed occlu-

sion of #17, 15, 14 with #44, 45, 47 and #24 with #35, 34. 

Panoramic radiograph showed no remarkable lesions in 

both TMJs, teeth, and the surrounding tissues. Transcranial 

radiographs showed no remarkable lesions in the mandibu-

lar condyles and no limitation of the anterior range of mo-

tion of the mandible. Lateral and postero-anterior cephalo-

graphs also did not reveal any notable lesions. Based on the 

results of the examinations, the patient was diagnosed with 

arthralgia of both TMJs and local myalgia of both masse-

ter muscles. The patient received a similar set of treatments 

to the last case: physical therapy, self-treatment instruction, 

and medications including anti-inflammatory drugs (ace-

clofenac 100 mg bid) and tricyclic antidepressants (amitrip-

tyline 10 mg hs).

The pain was relieved by the routine physical therapy and 

drug treatments, but after 2 months, the patient complained 

that the teeth were not occluding well after chewing food. 

Measuring the intercuspal position using an 8-μm thick 

shimstock showed that the occlusion on the right side was 

the same as before, but the teeth on the left side lost their 

contacts and were in infra-occlusion. Persistent muscle pain 

accompanied by change in occlusion was also observed. 

CBCT revealed flattening of the right mandibular condyle 

in the axial plane but stable cortical bone formation of the 

mandibular condyles. Osteoarthritis was not regarded as 

Fig. 2.Fig. 2. Lateral cephalometric radiography 

of case 1. (A) First visit, (B) 4 months 

later, (C) 1 year and 4 months later.
A B C
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the main cause for the change in occlusion considering the 

absence of pain in the right TMJ and other clinical symp-

toms (Fig. 3). The occlusion on the left premolars was re-

stored to the time of the first visit after continuous physical 

and drug therapies. The problem with the infra-occlusion 

on the left posterior area was referred to the Department of 

Prosthodontics, where prosthesis was made and temporarily 

cemented until the occlusion became stable and ready for 

permanent cementation.

The crowns on the lower left molars were permanently 

cemented after the symptoms were stabilized during the 

6-month of monitoring period, but spontaneous pain re-

curred in both masseter muscle areas, and the patient re-

ported occlusal instability. Bilateral tenderness was observed 

in the masseter muscle areas upon palpation, and a shim-

stock paper for measuring intercuspal position showed oc-

clusion only on #15, 14, and 24. The patient reported hav-

ing to try very hard to chew and open mouth, which lead 

to using ultrasonography to evaluate her masseter muscle 

areas (Fig. 4). The results showed signs of atrophy at rest in 

both masseter muscles, and almost no contractility of both 

masseter muscles even during clenching. Muscle atrophy 

and muscle weakness were regarded as the main aggravat-

ing factors for the symptoms, and the patient was instruct-

ed to perform bilateral gum chewing in the posterior areas. 

In a follow-up visit 3 months after the continuous gum 

chewing, the patient reported decrease in pain in the mas-

seter muscle areas and no fatigue or change in occlusion 

after chewing. Examining the intercuspal position showed 

occlusions of #16, 15, 14 with 44, 45, 46 and #24, 25, 27 

with 37, 35, 34, and increased muscle contraction was also 

observed in both masseter muscle areas during ultrasonic 

examination (Fig. 4).

DISCUSSION

The clinical signs and symptoms of TMDs may include 

muscle dysfunction, functional disorders of the TMJ, and 

dysfunction in dentition, depending on the affected struc-

tures. Among them, muscle dysfunction may indicate pain, 

limited opening, and acute malocclusion. Appropriate diag-

nosis and treatment to reduce symptoms are required at an 

Fig. 3.Fig. 3. Cone beam computed tomo-

graphy image of case 2. (A) Right 

mandibular condyle in praracoronal 

plane, (B) Right mandibular condyle in 

parasagittal plane, (C) Left mandibular 

condyle in the parasagittal plane, (D) 

Left mandibular condyle in the para-

coronal plane.
A B C D

Fig. 4.Fig. 4. Sonography before and after gum chewing exercise in case 2. (A) Before gum chewing, (B) 3 months after gum chewing. Rt, right; Ma. m, 

Masseter muscle; Lt, left.

A B
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early stage, and treatment options usually focus on stabiliz-

ing the mandible and reducing muscle hyperactivity [2].

In these two cases, the patients were educated with home 

care therapy to reduce the contributing factors for muscle 

hyperactivity and excessive use of the mandible, but the 

symptoms did not improve with the conventional educa-

tional therapy. Both cases did not show any notable limi-

tation in opening upon measurement. However, the pa-

tients reported difficulty in opening the mouth, with more 

force required to open to the same amount and showing 

decreased speed in opening. A study that used superficial 

electromyography to examine the relationship between 

TMDs and muscle fatigue found that the fatigue of the tem-

poral and masseter muscles was directly related to severity 

of the symptoms of TMDs [3]. In a systematic review that 

evaluated persistent TMDs lasting for more than 3 months 

and musculoskeletal function, it was reported that persistent 

TMDs are related to musculoskeletal impairments such as 

reduced mouth opening, reduced maximal biting force and 

endurance, and reduced pressure threshold for sensing pain 

in the TMJ and masticatory muscles [1].

Both cases did not show any notable limitation in open-

ing upon measurement. However, the patients reported dif-

ficulty in opening the mouth, with more force required to 

open to the same amount and showing decreased speed in 

opening. A study that used superficial electromyography to 

examine the relationship between TMDs and muscle fatigue 

found that the fatigue of the temporal and masseter muscles 

was directly related to severity of the symptoms of TMDs [3]. 

In a systematic review that evaluated persistent TMDs last-

ing for more than 3 months and musculoskeletal function, 

it was reported that persistent TMDs are related to muscu-

loskeletal impairments such as reduced mouth opening, re-

duced maximal biting force and endurance, and reduced 

pressure threshold for sensing pain in the TMJ and mastica-

tory muscles [1].

It is also noteworthy that the occlusal change oc-

curred simultaneously as the TMD symptoms worsened. 

Generally, the association between TMDs and occlusal 

changes is mostly due to degenerative bone changes in the 

TMJ. However, the first case showed no degenerative bone 

changes or disc displacement in CT and MRI images, and 

while the second case showed degenerative bone changes 

in the TMJ, only flattening of the mandibular condyle 

took place with no inflammatory bone destruction such as 

erosion or destruction. Studies on muscle weakness and 

change in occlusion are very rare, with most of them relat-

ed to botulinum toxin treatment or neuromuscular disease 

(e.g., Duchenne) [4,5]. It is therefore necessary to consider 

the association between TMDs and muscle weakness when 

patients with TMDs symptoms do not respond well to con-

ventional conservative treatments, complain of a decreased 

speed and fatigue during opening and closing, and experi-

ence non-specific occlusal changes without degenerative 

osteoarthritis. Patients complaining of persistent TMDs are 

generally recommended to wear an occlusal appliance, but 

the patients in both cases did not want the oral appliance 

therapy with fear that their occlusion would worsen during 

the treatment. 

To treat masticatory muscle weakness, the patients were 

instructed to perform gum chewing to achieve stable oc-

clusion and muscle strengthening. This treatment approach 

may seem counterintuitive because chewing gum is gen-

erally regarded as an abnormal habit and a contributing 

factor of TMDs, and patients are discouraged from prefer-

ences that require excessive chewing such as gum or hard 

food until TMD related symptoms improve [6]. Research on 

chewing gums, however, reported that chewing gum for 

40 to 60 minutes a day was not appropriate to become an 

experimental model for causing TMD pain [7]. In fact, one 

study reported that continuous gum chewing can be an ef-

fective exercise for the oromandibular function that does 

not accompany changes in mandibular angle or facial ap-

pearance [8]. Another study suggested that gum chewing 

can improve the anteroposterior occlusal balance and in-

crease the occlusal contact area and occlusal force, thereby 

preventing downward rotation of the mandible [9]. In addi-

tion, rhythmic opening and closing of the mandible enable 

continuous force to be applied to the masticatory system, 

from which it was hypothesized that chewing gum could 

be used as a type of resistance exercise in the treatment of 

TMDs if the force was well controlled. A study on the effect 

of exercise therapy as part of the treatments for TMD re-

ported that exercise education related to muscle endurance 

for 8 weeks resulted in improvement in pain, fatigue resis-

tance, and muscle efficiency in patients with TMDs [10].
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The gum chewing instruction given to the patients in-

cluded placing an equal amount of gum on both molars 

at the same time to apply equal force to both sides of the 

posterior areas and chewing 1-2 times a day for about 15 

minutes. Stabilization of occlusion and improvement of 

the pain symptoms were achieved in both cases, and in-

creased contraction of the masseter muscles could be con-

firmed by the ultrasonic examination in the second case. 

Ultrasonography is a reliable tool for evaluating muscle 

strength [11]. To reduce errors during ultrasonography, the 

muscle strength was evaluated by measuring the volume of 

the masseter muscle by placing the ultrasound transducer 

on a horizontal plane in the middle part of the masseter 

muscle in the second case [12]. 

In treating TMDs, there are times when a patient is fol-

lowing treatment guidelines diligently only to find that 

symptoms get worse, which can be confusing for both the 

patient and the clinician. As presented in the cases above, 

non-specific occlusal changes, exacerbation of pain, and 

abnormal masticatory function may occur without degen-

erative changes in the TMJ. Muscle weakness from continu-

ous decline of mandibular function may be responsible for 

these symptoms, for which exercise therapy may be consid-

ered. These cases may benefit from practicing gum chew-

ing to achieve stable occlusion and muscle strengthening. 

However, to confirm the therapeutic effects of gum chewing 

as a viable treatment method for TMDs and to prove the re-

lationship between muscle weakness and TMDs, more clini-

cal cases need to be studied in the future. Comparing the 

effects of bilateral gum chewing with traditional resistance 

exercises and quantitative evaluation of muscle strength 

should be investigated as well.

If augmented with more research efforts as suggested 

above and with more positive results, it is expected that 

such efforts will make a meaningful contribution in the di-

agnosis and treatment of chronic TMDs.
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