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ABSTRACT
Background: The temporomandibular joint (TMJ) is certainly one of the most complex joints in the human body. The American 
Academy of Orofacial Pain defines temporomandibular joint disorder (TMD) as a set of disorders involving the masticatory muscles, 
the TMJ, and associated structures. It is pointed as the main cause of non-dental pain in the orofacial region, including head, face and 
related structures. The most common TMD symptoms involve joint, chewing and face pain. There may also be crackling when opening 
and closing the mouth, earache, tinnitus, dizziness, dislocations, limitation of movement and painful tenderness to palpation. Stroke 
causes sequelae in subjects that include motor disorders, speech or language disorders, and swallowing disorders. Approximately 50% 
of patients with hemiparesis after stroke are known to have facial control deficiency, weakened orofacial and mandibular functions. 
Objective: To evaluate patients with a history of stroke, seeking a possible relationship with TMD, the pain associated with this change, 
and the limitations of range of motion related to the presence of hemibody spasticity in patients post stroke. Methods: The sample 
consisted of 19 patients of both genders, aged 55 to 70 years, who had suffered stroke. It was used the RDC/TMD for TMD diagnosis, 
Pressure Pain Threshold test, Ashworth scale, and Sanny Fleximeter for cervical ROM evaluation, being the statistical analysis performed 
by the software Bioestat version 5.3. Results: TMD was diagnosed in 81.8% of the sample, and of these, 45.4% had a diagnosis of disc 
displacement with reduction. Conclusion: There was an increase in the muscle tone and the pressure pain threshold, and a decrease 
in cervical spine ROM, related to the affected side and diagnosed with this disorder, observing that the muscle alterations caused by 
stroke may be predisposing factors to patients, to the development of muscle TMD or even joint TMD. 
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INTRODUCTION
The temporomandibular joint (TMJ) is certainly one of 

the most complex joints in the human body. It is linked to 
physiological functions, and is responsible for performing 
movements such as elevation, depression, protrusion, 
and laterality movements of the jaw. It is responsible for 
performing functional actions such as chewing, swallowing and 
speaking(1). The American Academy of Orofacial Pain defines 
temporomandibular disorders (TMD) as a set of disorders 
involving the masticatory muscles, the TMJ, and associated 
structures. It is pointed as the main cause of non-dental 
pain in the orofacial region, including head, face and related 
structures(2). The etiology of TMD is multifactorial, but some 
factors can be highlighted, such as macro and micro trauma in 
TMJ, functional or structural muscle damage, parafunctional 
habits and psychosocial problems(3). Other authors mention 
that the nerve connections between the cervical region, skull 
and jaw suggest that postural changes are related to the 
genesis and perpetuation of TMD(4,5). The most common TMD 
symptoms involve joint, chewing and face pain. There may also 

be crackling when opening and closing the mouth, earache, 
tinnitus, dizziness, dislocations, limitation of movement and 
painful tenderness to palpation(5). Stroke causes sequelae in 
subjects that include motor disorders, speech or language 
disorders, and swallowing disorders(6).

Approximately 50% of patients with hemiparesis after 
stroke are known to have facial control deficiency, weakened 
orofacial and mandibular functions. Swallowing abnormalities 
are often observed in patients who are recovering from 
stroke, which may result in altered eating habits and patterns, 
contributing to an impaired physical condition. Postural 
changes may influence mandibular position, which may 
lead to changes in proprioceptive and periodontal entry, 
affecting movement patterns and postural stability. Postural 
and movement defects in the craniocervical regions and 
impairments in their control may be the main reasons for 
the decline in stomatognathic system function, including the 
TMJ, muscles, and the onset of swallowing problems(7). These 
changes may influence body biomechanics, including orofacial 
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and cervical biomechanics reflecting on muscle adaptations 
that cause postural changes. This study aimed to evaluate 
patients with a history of stroke, and to verify the incidence of 
TMD, limitations of range of motion and pain threshold related 
to the presence of hemodynamic spasticity in these patients.

METHODS
There was a selection at the “Clínica de Fisioterapia 

e Reabilitação Professor Alfredo Franco Ayub” from the 
“Universidade Estadual do Norte do Paraná (UENP) - 
Jacarezinho, Paraná” of 19 patients of both genders, 
aged 55 to 70 years, who had suffered stroke. Inclusion 
criteria were: result of at least 19 points in the Mini Mental 
State Examination (MMSE) according to education and 
having suffered stroke for more than 3 months. Exclusion 
criteria were: refusal to participate in the study, ischemic or 
hemorrhagic stroke that presented muscle hypotonia, and 
edentulous patients without the use of dental prosthesis. 
The patients were instructed and, after having doubts about 
the study, signed the free and informed consent form. 
The project was approved by the Human Research Ethics 
Committee, under number: 1.747.985. After signing and 
analyzing the inclusion and exclusion criteria, 11 patients 
underwent the “MMSE”(8) for results of different cognitive 
parameters. Then it was performed the RDC/TMD (Research 
Diagnostic Criteria for Temporomandibular Disorders) by 
a single physiotherapist evaluator. The questionnaire with 
questions about the patient’s history and physical examination 
form (axis I) was used generating possible diagnoses of 
myofascial pain, disc dislocation, arthralgia and degenerative 
diseases. For measurements of mandibular movement and the 
amount of the midline deviation, it was used a small caliper 
with sliding jaw of Sanny. Digital palpation was performed to 
check and observe for pain and presence of noises or crackles 
in the TMJs as established by the RDC/TMD form(9). Palpation 
pressures were performed with the Algometer Wagner PAIN 
TEST™ FPK/FPN. Algometry quantifies through physical 
mechanical pressure stimulus, the subject’s ability to perceive 
and tolerate pain to a mechanical stimulus(10).

Pressure Pain Threshold Test (PPT) was performed with 
the aid of the Algometer Wagner PAIN TEST™ FPK/FPN, 
also by a single evaluator. The points used bilaterally were: 
TMJ, Anterior Temporal Muscles, Sternocleidomastoid, 
Masseter, Upper Trapezius, and the Achilles Tendon used as 
a pressure reference and considered as an extratrigeminal 
point. It was used an initial pressure of 0.5kgf to a maximum 
of 5kgf(11). The patient should report the pressure at which 
the sensation became painful and uncomfortable, which 
was recorded by the evaluator. To assess and classify the 
degree of stroke spasticity, the modified “Ashworth Scale” 
was used(12). The Sanny Fleximeter was used to assess the 
range of motion (ROM) of the cervical region of patients. 
It was considered the measurement system developed by 

Kapandji and Marques(13-14), being considered within normal 
range the values of 0-65° of cervical flexion, 0-50° of cervical 
extension, 0-40° of right and left lateral flexion and 0-55º of 
cervical rotation.

Statistical analysis was performed by Bioestat software 
version 5.3, by means, standard deviation and percentages. 
Shapiro-Wilk test was initially applied to verify the normality 
of general data, such as the TMD/stroke ratio. Regarding the 
PPT between the homolateral and contralateral sides, the 
nonparametric Wilcoxon test was applied. A value of p≤0.05 
was considered statistically significant.

RESULTS
Of the total sample of 11 subjects evaluated, 81.8% (n = 9) 

presented signs and symptoms related to TMD, 18.2% (n = 2) 
did not fit the diagnosis. According to the RDC/TMD, of the 
81.8% with TMD, 45.4% (n = 5) were diagnosed with reduced 
disc displacement, as described in Figure 1.

Through medical records, it was found that 71.43% had 
post-stroke involvement in the right hemibody and 28.57% 
in the left hemibody. Regarding the relationship between the 
presence of TMD on the side affected by stroke, 55.6% of the 
sample had TMD on the affected side, as shown in Table 1.

Regarding the degree of spasticity assessed by the 
Ashworth scale, 55.6% of the sample had Grade 0 (no increase 
in muscle tone), and 44.4% showed some increase in muscle 
tone, as shown in Table 2.

The values found in the fleximeter evaluation showed that 
all 100% of the patients had decreased amplitude of any of the 

Table 1. TMD relationship with the side affected by the stroke.

Relation TMD and stroke PERCENTIL (%)

Homolateral 55.6

Bilateral 22.2

Muscle Character 22.2

Note: The muscular character does not present specificity for the affected side of the 
TMD, and the diagnosis is generally given.

Figure 1. Incidence and diagnosis of temporomandibular dysfunction according 
to RDC/TMD in Stroke Patients. Note: TMD= Temporomandibular disorder.
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cervical spine movements evaluated, 88.8% in the homolateral 
rotation of the side affected by the stroke, and 100% in the 
cervical extension, according to Table 3.

The PPT test showed that there was a significant difference 
in the TMJ and Masseter muscle points, demonstrating a 
decrease in the pressure pain threshold at these points on the 
side affected by the stroke, as shown in Table 4. At the other 
points there were no significant differences, and at the Achilles 
tendon point chosen for pain parameters none of the patients 
reported pain at the maximum level of pressure exerted.

DISCUSSION
The TMD according to the American Academy of Orofacial 

Pain (AAOP) encompasses several problems involving the 
masticatory muscles, TMJ and associated structures, usually 
reported by muscle and joint signs and symptoms such as 

pain, mouth opening limitation, asymmetrical mandibular 
movements and joint sounds. TMD pain is musculoskeletal, 
i.e., of muscular, joint or mixed origin(2). In the present study, 
45.4% of the sample were diagnosed with TMD signs and 
symptoms belonging to Group II of the RDC/TMD exam, called 
reduced disk displacement and considered one of the most 
frequent causes of TMJ disorders. Reduced disc displacement 
indicates that the articular disc has been displaced from the 
normal position, and that it reduces its structural relationship 
with the condyle when mandibular translation with the 
mouth opening occurs and produces a joint sound described 
as a popping sound. It also has reciprocal cracking heard 
during the closing movement of the mouth before occlusion 
of the teeth. It may or may not be a painful condition. As it 
becomes chronic, or as the disc becomes progressively more 
dislocated, it may interfere with the opening movement of 
the mouth(15,16). Disc displacement is a common condition in 
the population and due to study limitation it cannot be stated 
that the displacement occurred after stroke.

Degenerative bone changes in TMJ are characterized by 
osteophytes, erosion and condylar sclerosis, joint eminence 
and mandibular fossa, either alone or in combination(17). These 
changes are considered signs of osteoarthritis and were found in 
18.2% of the population evaluated. Degenerative TMJ conditions 
usually affect individuals older than 50 years, usually due to 
physiological reasons or overload due to parafunctional habits 
and/or joint cavity lubrication problems. For the same reason 
mentioned above, in relation to disc displacement, the subjects 
in the present study are older than 55 years, which could 
indicate the presence of degenerative changes reported as TMJ 
crackling when opening and closing the mouth even before the 
stroke event. Pain is a common symptom among TMD patients, 
and may be joint or muscular(18). A sample of 18.2% showed a 
positive association between the presence of myofascial pain 
and the occurrence of mouth opening limitation.

Central nervous system (CNS) injuries resulting from 
stroke present spasticity as the main consequence, one 
of the main causes of functional loss. It manifests itself in 
muscle hyperactivity generating pain and disability, impairing 
musculoskeletal functions that imply limitations in activities 
of daily living(19). The presence of muscle tone causes the 
disc to assume a more anteromedial position, allowed by 
its insertions and its own morphology. A feature of this 
functional relationship is that the condyle moves across the 
disc in some degree when movement begins, which does 
not occur in a normal joint. During movement the increased 
intra-articular pressure may prevent the articular surfaces 
from sliding smoothly over one another. The disc may become 
stuck or slightly agglomerated, causing an abrupt movement 
of the condyle over the disc relative to normal disc-condyle 
positioning, causing a snap. Once the snap has occurred, 
the normal disc-condyle relationship is reestablished and 
this relationship is maintained until the end of the opening 

Table 2. Classification of increased level of muscle tone according to 
Ashworth scale.

Ashworth PERCENTIL (%)

Degree 0

Degree 1

Degree 1+

Degree 2

Degree 3

Degree 4

55.6

11.1

0

11.1

22.2

0

Table 3. Patients who present decreased range of motion of the cervical 
spine shown as a percentage.

Movement PERCENTIL (%)

Flexion

Extension

Homolateral flexion to the lesion*

Contralateral flexion to the lesion*

Homolateral rotation to the lesion

Contralateral rotation to the lesion

77.7

100

55.5

66.6

88.8

33.3

Note: * Referring to the side of the hemibody affected by the stroke

Table 4. Comparison of pressure exerted by pressure pain threshold through 
algometry between homolateral and contralateral sides of the stroke 
represented in Kgf.

Homolateral Contralateral P

TMJ 1.77(1.29) 2.47(0.96) 0.01*

Masseter 1.78(1.27) 2.66(1.48) 0.01*

Temporal 1.86(0.56) 2.46(1.01) 0.09

ECOM 1.43(0.47) 2.38(1.58) 0.17

Trapezius 2.98(1.59) 3.28(1.67) 0.67

Achilles tendon 5.00(0.00) 5.00(0.00)

Note: TMJ= temporomandibular joint; ECOM= sternocleidomastoid; p≤0.05
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movement(20). This highlights the findings of the study, as 44.4% 
of the sample showed a significant increase in the Ashworth 
Scale on the side affected by stroke and diagnosed with TMD.

Studies prove through anatomical evidence the interaction 
between mandibular movements with cervical joints 
and muscles, which justifies the study of cervical ROM in 
TMD(21,22). Changes in mobility in stroke patients, in addition to 
changes in muscle strength and tone, are related to changes 
in the postural control mechanism(23). The limitation of trunk 
mobility in these patients causes a body imbalance, tending 
to an asymmetrical posture, with lower weight distribution 
and smaller movements to the affected side(24). This confirms 
the findings in the present study, since the sample showed 
a decrease in range of motion of 88.8% for rotation of 
the hemiparetic side. Secondary changes in the initial 
presentation of stroke have been attributed to neurological 
and biomechanical changes including hypertonia, excessive 
muscle coactivation, muscle weakness, contracture, and 
increased muscle stiffness. Increased muscle tone of the 
flexors of the neck and upper body may result in shortening 
of the flexors, which results in mechanical failure of their 
actions, consequently altering body alignment and range of 
motion(24). In the sample population, 66.6% of the individuals 
presented decreased mobility of contralateral lateral-flexors 
and 55.5% of homolateral lateral-flexors. It was observed that 
100% of the sample had decreased ROM when performing 
cervical extension. According to Lau et al.25), The anterior 
head posture is often related to neck pain due to the 
overload of the posterior cervical muscles performed in an 
attempt to maintain the balance of the head over the spine. 
This posture may also be related to TMD, by changing the 
position of the mandibular condyle, which in turn overloads 
the temporomandibular joints(26-29).

Chesterton et al.(30) conducted studies between the PPT 
of healthy men and women, and women had a significantly 
lower threshold. Silva et al.(32) conducted a study of subjects 
with signs and symptoms compatible with TMD compared 
to a control group, in which the symptomatic group had a 
significantly lower pressure pain threshold (PPT) compared 
to the control group. In the present study, a significant low 
pain threshold in the TMJ and masseter in the side affected 
by the stroke was also found in patients with TMD diagnosis. 
No significant difference was found between the other points 
evaluated, when compared to the compromised side and 
healthy side, possibly because the population (22.2%) had the 
diagnosis of bilateral or muscular TMD (22.2%), which makes 
it necessary for future studies and better statements, a larger 
sample population.

CONCLUSION
The present study demonstrated a significant presence 

of TMD in the post-stroke patients evaluated, and most of 
them had a diagnosis of reduced disc displacement, with 

the limitation that the presence of TMD signs and symptoms 
before stroke was not questioned because it is a cross-sectional 
study. A considerable percentage had increased muscle tone, 
decreased pressure pain threshold and decreased range of 
motion of the cervical spine, related to the side affected and 
diagnosed with this dysfunction. It is then observed that the 
muscle changes caused by stroke may be predisposing factors 
to patients to the development of muscle or even joint TMD. 
Further studies are needed, as the TMD associated with stroke 
is scarce in the literature.
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