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Introduction

According to World Health Organization Stroke is defined as 
“rapidly developing clinical signs of  focal (or global) distur-
bance of  cerebral function, with symptoms lasting 24 hours or 
longer or leading to death, with no apparent cause other than 
of  vascular origin”[1]. In India, the stroke prevalence rate is 84-
262/100,000 in rural areas and 334-424/100,000 in urban areas. 
According to recent population-based reports, the incidence rate 
is 119-145/100,000.[2] The neurovascular anatomy of  stroke is 
regulated by two internal carotid and vertebral arteries, and the 
pathophysiology of  stroke is characterized as impaired perfusion 
in the arteries of  the brain.

 
Approximately 30%-60% of  patients with stroke have temporo-
mandibular joint dysfunction.[3], 23 % of  the subject have diffi-
culty in swallowing after stroke. Brunnstorm stages plays a major 
role in stroke recovery, in this study stage two was taken as in this 
stage depicts the appearance of  basic limb synergies beginning 
of  spasticity.[4] Temporomandibular joint is formed by multiple 
bones which includes mandible, zygomatic ,sphenoid, temporal 
and hyoid bones.[5] Both osteokinematic and arthrokinematics 
movements are important for the normal functioning of  the tem-
poromandibular joint which includes movements like depression, 
elevation, retrusion, protrusion, left and right lateral excursions, 
gliding and distraction of  the mandible.[6]
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The temporomandibular joint is one of  the most commonly used 
joint which is engaged during mastication, swallowing, speaking.
Primary and secondary muscles of  temporomandibular joint are 
supplied by the mandibular nerve which is branch of  trigeminal 
nerve and facial nerve from cranial nerve.The superficial tempo-
ral, anterior tympanic, deep temporal, auricular posterior, trans-
verse facial, middle meningeal, and maxillary arteries, as well as 
their branches, are the primary arterial outlets for the lateral and 
medial temporomandibular joints, according to research.[7] Ab-
normalities of  the intra-articular discal location, as well as dys-
function of  the underlying musculature, are symptoms of  tem-
poromandibular joint dysfunction. Painful joint noises, limited or 
deviated range of  motion, and cranial or muscle pain, also known 
as orofacial pain, are some of  the symptoms and signs.

Dysphagia is known as difficulty in swallowing, which is most 
common in stroke patients where it shows clinical manifesta-
tion such as choking, coughing, packing of  food in cheeks. which 
leads to malnutrition and dehydration.[8] Although 42-67% peo-
ple have been reported with swallowing difficulties, there may be 
mild changes based on severity of  condition, type of  stroke (psy-
chometric evaluation). 23% of  dysphagia was found to be in the 
early stage of  stroke and affects the quality of  life. (Psychometric 
evaluation).[9]

Involvement of  lesion in brain stem can cause loss of  sensation 
of  mouth, lip and check and loss of  trigger response of  laryngeal 
elevation, closing of  glottic and relaxation of  cricopharyngeal, 
voluntary control of  the mastication can be interrupted by the le-
sion of  cortical region, and also cause contralateral impairment of  
lip , tongue, muscle motor control by involvement of  precentral 
gyrus [10]. The second most noted dysfunction with stroke is cra-
niomandibular problem, musculoskeletal problem from of  tem-
poromandibular joint disease to connective tissue pain syndrome 
.In stroke patient, the TMD and Dysphagia are prevalent, due to 
involvement of  the masticatory muscles. These muscles should 
be assessed and treated in stroke rehabilitation. This study helps 
to assess and diagnose the temporomandibular joint dysfunction 
and dysphagia.

Materials And Methods

This non -experimental study of  observational type was conduct-
ed among stroke patients. the sampling was done using convenient 
sampling method. The sample consist of  Ischemic stroke patients 
between the age group of  45-55 years and under the brunnstrom 
stage 2 of  recovery. the data was collected between January and 
march 2021.IEC 2227/IEC/2020 dated on 04.12.2020 was ob-
tained before starting the study and the participants were selected 
based on the inclusion and exclusion criteria. An informed con-
sent was obtained after detailed explanation of  the study and the 
demographic data was collected.

Patients with unstable vitals, arthritis, deformity, fracture and 
infections of  the temporomandibular joint were excluded. the 
following assessment tool was used for data collection. The test 
evaluates higher centre function with the total scores of  30 points. 
we selected moderate and above moderate, between the score of  
18-30. Assessment was done with proper safety and precautionary 
methods by using gloves, mask, and hand sanitizer. Index devel-

opment consists of  two types, generation and definition. Scoring, 
and testing. Abnormal findings were assessed from joints, muscles 
in the initial phase. Craniomandibular index haven’t been concen-
trated much in among stroke patients. This study enhances the in-
fluence of  inappropriate mandibulo- temporal joint function and 
swallowing difficulties in stroke patients and Craniomandibular 
Index and Modified Mandibular Swallowing Assessment is used 
as a measurement tool to diagnose. The components of  the Cra-
niomandibular Index are Dysfunction Index (DI), Palpation In-
dex (PI), the DI and PI includes restrictions of  joint movements, 
crepitus, along with palpation of  the muscles respectively.

The Craniomandibular Index (CMI) was created to provide a 
quantitative indicator of  mandibular movement disorders, tem-
poromandibular joint noise, and muscle and joint tenderness for 
use in epidemiological and clinical outcome studies.CMI has in-
ter-rater reliability of  0.84 for the Dysfunction Index, 0.87 for the 
Palpation Index, and 0.95 for the Craniomandibular index (CMI), 
intra-rater reliability of  0.92 for the Dysfunction Index, 0.86for 
the Palpation Index, and 0.96 for the CMI. 

The Modified MASA (MMASA) is developed as a screening tool 
for dysphagia in stroke, it is an examination for evaluating dyspha-
gia in bed side and the components of  this assessment shows the 
standard risk for dysphagia and aspiration. It evaluates 12 skills on 
oro-motor and sensory components. it’s aphysician-administered 
screening tool for dysphagia in acute stroke with the validity of  
0.82, sensitivity of  87-92% and specificity of  84-86%. [11] 

Results

The purpose of  the study is to determine the prevalence of  tem-
poromandibular joint dysfunctions and swallowing difficulties in 
stroke patients. Table 1 and Figure 1 represents the value of  cra-
niomandibular index and it shows that 100% of  the study sam-
ples in this study were found to have temporomandibular joint 
dysfunctions associated with stroke. Table 2 and Figure 2 depict 
the score of  Modified Mann Assessment of  Swallowing Ability 
(MMASA) and from this study 30% of  the stroke population was 
found to have been affected with dysphagia as a cause of  tempo-
romandibular joint dysfunction associated with stroke.

Discussion

In this study 15 patients with stroke were assessed and among 
them only 10 subjects were selected based on the inclusion and 
exclusion criteria. Among our population 100% of  the patients 
were affected with temporomandibular joint disfunction in asso-
ciated with 30% of  the patients affected with dysphagia. To rule 
out the temporomandibular joint dysfunction craniomandibu-
lar index (CMI) was used. on assessing the temporomandibular 
joint in stroke patients’ wide range of  movement difficulties were 
found, while dysphagia is one among them with high risk in stroke 
patients, the commonly found clinical features of  temporoman-
dibular joint dysfunction and dysphagia are minimal mouth open-
ing, deviation and restrictions during opening of  mouth. This can 
lead to lack of  appetite, dehydration and jaw deformities indi-
rectly related with patient’s health status.

Volkan Yilmaz et.al., (2020) have stated that patients affected 
with haemorrhagic stroke were 73.3% and ischemic stroke were 
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26.7%. affected with temporomandibular joint dysfunction. Also 
suggest the current therapeutic approach should also focus on 
Temporomandibular joint alignment to prevent its dysfunction 
which results in dysphagia.Interpretation and recovery of  stroke 
was assessed based on Brunnstrom stages. patients in this stage 
have spasticity and mild involuntary movements appears towards 

recovery so this stage were included with high feasibility of  sam-
ple size.

Paciaroni M Oh et.al., concluded the prevalence of  dysphagia was 
found to be moderately high. The scale of  the lesion was more 
significant than its placement in terms of  anatomical-clinical as-

Table 1. Value Of  Cranio-Mandibular Index (CMI).

S.NO CMI VALUE Frequency (n)
1 0.73 1
2 0.76 2
3 0.77 1
4 0.81 1
5 0.82 1
6 0.83 2
7 0.85 1
8 0.94 1
9 Total 10

Table 2. Values Of  Modified Mann Assessment Of  Swallowing Ability (MMASA) With Stroke Patients.

S.NO Score Frequency (n)
1 71 1
2 73 1
3 75 2
4 77 1
5 84 1
6 85 1
7 94 1
8 95 2
9 Total 10

Represents the value of  craniomandibular index and it shows that 100% of  the study samples in this study were found to have tempo-
romandibular joint dysfunctions associated with stroke.

Depict the score of  Modified Mann Assessment of  Swallowing Ability (MMASA) and from this study 30% of  the stroke population 
was found to have been affected with dysphagia as a cause of  temporomandibular joint dysfunction associated with stroke.

Figure 1. Cranio-Mandibular Index (CMI)

Figure 2. Values Of  Modified Mann Assessment Of  Swallowing Ability (MMASA) With Stroke Patients.
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sociation. Dysphagia was a major predictor of  death and injury at 
90 days as measured clinically. [12] The rhythmic movements of  
the jaw with peripheral sensory inputs shows that central nervous 
system CNS reflects the oral motor behaviours of  mastication.
[13] The motor control of  the masticatory muscles is more local-
ized and motor unit classifications is less distinct. by these special 
features the masticatory muscles have a finer movement and gra-
dation of  force that the trunk and limb muscle.

This study goes along with Duck-Won Oh et.al., (2013) suggested 
that restoration of  the head and neck, TMJ postural alignment 
to improve the functional ability of  stomatognathic alignment. 
Patients with post-stroke hemiparesis may benefit from stomatog-
nathic alignment exercises to enhance temporomandibular joint 
control and swallowing.

According Olmos SR et.al. stated thatthe complex of  crania cer-
vical and mandibular region including muscles and ligament were 
associated with postural abnormality causes temporomandibular 
joint dysfunction in stroke patients.[14] The biomechanical analy-
sis of  temporomandibular joint is the most unique in structure 
and has complex function. The joint muscles,ligaments and artic-
ulating capsules plays a major role in mastication.[15] The oromo-
tor stimulation is given to stroke patients to facilitate the muscles 
in and around jaw,this technique will help to initiate mastication, 
speech and swallowing. to execute this technique proper assess-
ment and diagnosis of  oro-motor is needed. this study focuses on 
the detailed examination and interpretation of  temporomandibu-
lar joint dysfunction and dysphagia among stroke patients.
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