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AB S T R A CT   

 

Aim: The rate of denture use increases with aging. Stroke dramatically increases the risk of swallowing 

impairment, especially in the elderly population. The aim of this study was to investigate the swallowing safety 

of individuals in the intensive care unit who were not using their own dentures. 

Methods: This cross-sectional study was conducted on patients with ischemic stroke who scored 24 and above 

on the Mini Mental State Examination test admitted to Bolu Abant Izzet Baysal University Training and 

Research Hospital and monitored in intensive care unit. The severity of stroke, as measured by the National 

Institutes of Health Stroke Scale, and the clinical classification of stroke using the Bamford Classification were 

documented. The Acute Stroke Dysphagia Screening, including the 3-ounce water swallowing test, was used 

to examine the swallowing safety of the individuals. 

Results: A total of 16 individuals were included in the study. Individuals were divided into 2 groups: those 

with natural teeth and those who have dentures but are restricted in their use. The groups were similar with 

respect to stroke severity, stroke classification, age and gender. Considering swallowing safety, individuals 

who had dentures but were restricted from using them under intensive care conditions exhibited a higher level 

of success (p=0.041). 

Conclusions: As a result of this study, it has been shown that individuals who were restricted from wearing 

prosthesis in intensive care conditions and who continue oral nutrition with foods that do not require chewing 

are not at risk as much as thought. Restricting the use of denture, including those with palatal coverage, may 

provide an advantage in terms of swallowing safety due to an increased sensory field. 
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Introduction 

Stroke is reported as the most prevalent life-

threatening and disability-inducing 

neurological disease among the elderly [1]. 

Aging is the strongest non-modifiable risk 

factor for stroke, with the risk doubling every 

10 years after the age of 55.  Life expectancy is 

gradually increasing worldwide and the 

proportion of older adults compared to other 

age groups continues to grow, leading to the 

aging of society, especially in developed 

countries [2-4]. With the increasing elderly 

population, stroke-related health problems and 
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their impact on quality of life continue to be an 

important problem for countries and societies. 

Nutrition is a prerequisite for maintaining the 

structure and function of the organism. 

Nutrition in the elderly can be affected for 

various reasons and is associated with fragility 

and sarcopenia. Physiologic changes that occur 

with aging affect the nutritional status of the 

elderly [5]. Having suffered a stroke can further 

contribute to various nutritional problems [6]. 

Chewing and insalivation are important 

processes in the digestion of food; the various 

dental problems faced by the elderly population 

can lead to difficulties in these basic processes, 

resulting in changes in the variety of foods to be 

consumed, which can lead to malnutrition and 

sarcopenia [7]. Furthermore, poor oral hygiene 

and poor oral health can predispose to chronic 

inflammation of the lower respiratory tract 

through diseases such as periodontitis, which 

can predispose to the onset of sarcopenia [8]. 

Sarcopenia is a condition that impacts all 

muscles throughout the body, including those 

crucial for chewing and swallowing. This has a 

detrimental effect on food intake and can turn 

this process into a 'vicious circle' [9,10]. 

Furthermore, it has recently been shown that 

sarcopenia can be considered an independent 

risk factor for dysphagia by reducing the 

strength of the swallowing muscles [11-13].  

With aging comes a greater risk of exposure 

to chronic oral diseases such as dental caries 

and periodontal disease [14,15]. Consequently, 

these conditions may lead to a higher incidence 

of tooth loss and a greater need for dental 

prostheses [16,17]. The heightened severity of 

tooth loss is deemed the most significant oral 

health issue among the elderly, affecting 

various aspects of their lives [18]. Studies have 

shown that the elderly may face high rates of 

tooth loss [19,20].  

Medical complications such as pneumonia 

that can occur after stroke can increase 

mortality and length of hospitalization in acute 

and subacute stroke [21,22]. Pneumonia stands 

out as a prevalent and significant complication 

of stroke, impacting approximately one-third of 

patients [23,24]. Pneumonia has a major impact 

on the prognosis of patients with stroke and 

may increase mortality [24]. Risk factors 

associated with pneumonia after stroke include 

aging, inadequate oral hygiene, decreased level 

of consciousness and impaired swallowing 

function [25]. Stroke patients with dysphagia 

have a significantly increased risk of stroke-

related pneumonia [26,27]. Acute patients with 

stroke who require intensive care have higher 

rates of stroke-related pneumonia [28,29].  

Another risk factor for pneumonia is dental 

prostheses. In edentulous people, dentures can 

easily act as bacterial reservoirs if not properly 

cleaned. Removing dentures during sleep or in 

patients in intensive care is a preventive 

strategy to reduce comorbidities in patients 

with unstable health conditions [30] When 

predictive factors for swallowing disorders and 

'stroke-related pneumonia are analyzed, denture 

use is associated with an increased risk of 

swallowing disorders in the subacute period. It 

was suggested that this relationship should be 

investigated in the acute period [31]. It was also 

reported that the use of removable dentures may 

cause taste and odor problems [32]. This 

information suggests that dental prostheses may 

have an effect on oral sensation and swallowing 

safety. Determining the appropriate feeding 

method and equipment for feeding a small 

group of conscious individuals eligible for oral 

feeding in the intensive care unit is crucial. The 

aim of this study was to evaluate and compare 

the risk of dysphagia in individuals with acute 

stroke who possessed dentures but did not use 
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them in the intensive care setting, in 

comparison to individuals without dentures. 

 

Materials and methods 

Study Design 

This is a cross-sectional study. The study 

was carried out on 16 patients who met the 

inclusion criteria. This study was conducted in 

accordance with the Declaration of Helsinki 

with the permission of the local ethics 

committee (2023/282-376). The inclusion 

criteria for this study, which was conducted in 

individuals diagnosed with ischemic stroke by 

a neurologist and followed up in intensive care 

unit, were as follows: voluntary participation in 

the study, a score of at least 24 or more on the 

Mini-Mental State Examination Test and a 

score of 15 or less on the The National Institutes 

of Health Stroke Scale (NIHSS) scale (mild and 

moderate stroke). Exclusion criteria were: 

having other neurological diseases other than 

stroke, having had a previous stroke, unable to 

take the required test measurement positions 

and inability to comprehend and execute the 

questions and/or instructions provided, not 

using dental prostheses for more than 3 months 

due to incompatibility and the existence of a 

tracheostomy. 

Assessments 

Socio-demographic characteristics, use of 

denture, clinical stroke classification (Bamford 

Classification) and NIHSS scores indicating 

stroke severity were recorded. 

In this study, which was conducted in the acute 

phase of stroke, the Acute Stroke Dysphagia 

Screening was used to evaluate individuals in 

terms of swallowing safety. 

Determination of Clinical Stroke Type and 

Severity 

The National Institutes of Health Stroke 

Scale was used to determine acute stroke 

severity. Stroke survivors were assessed on 11 

sub-items including state of consciousness, 

motor function and ataxia. The categories based 

on the score are as follows: mild stroke = 1-4, 

moderate = 5-15, moderate to severe = 16-20, 

severe = 21-42 [33]. Individuals with an NIHSS 

score of 15 and below were included in this 

study. 

The Bamford Classification was used to 

classify patients with ischemic stroke into four 

groups according to clinical findings. The 

groups according to signs and symptoms 

consisted of Lacunar Infarcts (LACI), Total 

Anterior Circulation Infarcts (TACI), Partial 

Anterior Circulation Infarcts (PACI) and 

Posterior Circulation Infarcts (POCI) [34]. 

Acute Stroke Dysphagia Screen 

This is a screening test that examines the 

Glasgow Coma Scale score, facial asymmetry, 

tongue asymmetry and palatal asymmetry.  

After the evaluation of the first four steps, 

eligible patients underwent a 3-ounce water 

swallowing test to determine the risk of 

aspiration. The test consists of 5 items in total.  

Each item was answered as 'Yes' and 'No' 

during the measurements. Patients who 

responded 'No' to the initial four questions 

successfully proceeded to the fifth item, the 3-

ounce water swallowing test, to determine the 

risk of aspiration. The test was considered 

failed if signs of aspiration were observed [35]. 

In this method, which is widely used in the 

evaluation of individuals with oropharyngeal 

dysphagia and aspiration risk, individuals were 

asked to drink 3 ounces (90 cc) of water without 

interruption. Individuals were classified as 

having failed the test if they were incapable of 

completing the task or displayed symptoms 

such as coughing, choking, or a wet voice 

within 1 minute [35]. The sensitivity value of 

the screening to determine the presence of 

dysphagia has been reported as 91% and the 

specificity value as 74% [35]. 
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Statistical Analyses 

Data were analyzed using the IBM SPSS 

24.0 package program. The compatibility of the 

variables with normal distribution was analyzed 

by skewness and kurtosis values (1 to +1 range 

is considered normal). Descriptive analyses 

were expressed as mean and standard deviation 

for numerical variables, frequency tables (n) 

and ratios (%) for ordinal variables. In the 

study, individuals were divided into 2 groups 

according to their denture ownership. 

'Independent sample t test' was used to 

determine the variation of continuous variables 

according to the groups. Differences between 

categorical variables were analyzed by Chi-

square and Fisher's Exact analysis. In all 

analyzes, p<0.05 was considered statistically 

significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results 

The study included 16 individuals with a 

mean age of 72 ± 7.77 years. The individuals 

were divided into two groups according to their 

denture ownership status. The denture group 

consisted entirely of females, while the non- 

denture group included 1 male individual 

(12.5%) and 7 female individuals (87.5%). The 

average NIHSS score was 3.75 ± 3.454 in the 

denture group and 1.25 ± 1.389 in the non- 

denture group. There were no significant 

differences between the groups in terms of age 

and NIHSS scores (p>0.05) (Table 1). The 

groups were considered similar in terms of age 

and disease severity. 

When the groups were compared, no 

statistically significant difference was observed 

in    terms    of    gender    and    clinical   stroke 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Age and stroke severity status of individuals. 

Parameters Dental prosthesis (n = 8) Non-dental prosthesis (n = 8) p 

X±SS Min Max X±SS Min Max 

Age (year) 75,38 ± 8,601 50 89 68,63 ± 5,423 58 75 0,081 

NIHSS 3,75 ± 3,454 0 8 1,25 ± 1,389 0 3 0,089 

Independent Sample t-Test, ,* p<0.05; X±SS: Mean±standard deviation;NIHSS: National Institutes of Health Stroke Scale 

 

Table 2. Demographic and clinical data. 

Parameters Dental prosthesis (n = 8) Non-dental prosthesis (n = 8) p 

n % n % 

Gender a 

     Female 8 100 7 87,5  

      0,999      Male 0 0 1 12,5 

Bamford Classification 

     TACI 1 12,5 2 25 

      0,767      PACI 1 12,5 2 25 

     POCI 4 50 3 37,5 

     LACI 2 25 1 12,5  

Chi-Square test, a: Fisher Exact test, %: Percentage; TACI: Total anterior circulation infarcts; PACI: Partial anterior 

circulation infarcts; POCI: Posterior circulation infarcts; LACI: Lacunar infarcts  

 



                                              Benli et al. / J Bionic Mem / 2024; 4(2):32-41 

   
 

36 
 

classification (Bamford) (p>0.05) (Table 2).  

The groups were also considered similar in 

terms of these factors. 

We conducted a Fisher Exact test to evaluate 

swallowing safety according to the status of 

denture ownership. In the denture group, no 

individual failed the first step of the Acute 

Stroke Dysphagia Screen, while one individual 

failed the first step in the non-denture group. In 

the denture group, observed frequencies 

indicated that 7 individuals passed the Acute 

Stroke Dysphagia Screen test, while 1 person 

failed. Conversely, in the non- dentures group, 

2 individuals passed the test successfully, 

whereas 6 individuals experienced failure. The 

Fisher Exact test yielded significant results 

(p=0.041). These data indicate statistically 

significant results in favor of swallowing safety 

in the non- denture group. The results are 

shown in Table 3. 

 

 

 

 

 

 

 

 

 

Discussion  

The results of this study aimed to evaluate 

patients with dentures but not utilizing them in 

intensive care conditions in terms of 

swallowing safety. The findings indicated that 

these individuals had a lower risk of aspiration 

compared to individuals who did not utilize 

dentures. Although not statistically significant, 

it is also noteworthy that the group with 

dentures but restricted use, which had a slightly 

higher stroke severity, was more successful in 

swallowing. The oral cavity is one of the 

densest regions of the body in terms of 

mechanoreceptors [36]. A substantial amount 

of sensory input allows the oral phase of 

swallowing to be carried out and the required 

information to be transferred to the pharyngeal 

phase [37,38]. Sensory reception of the oral 

region is provided by the teeth, tongue, oral 

mucosa and facial skin. Periodontal ligaments 

which contain dense mechanoreceptor endings, 

another important structure for oral sensation, 

connect the teeth to the jaw bones. They 

transmit signals according to the forces 

reflected on the tooth they support and the 

physical properties of these forces [39]. These 

properties enable them to adjust the force 

applied by the teeth based on the physical 

properties of the bolus during chewing [40]. 

Periodontal ligament receptors do not function 

in conditions such as tooth loss and denture use 

[41]. It has also been reported that both aging 

and tooth   loss   can    change   tactile  and pain 

 

 

 

 

 

 

 

 

 

perception in the oral cavity [42]. For this 

reason, individuals using dental prostheses 

have difficulty in distinguishing the forces 

applied to the teeth and surrounding tissues and 

their swallowing may be affected [43]. 

Oral anesthesia has been reported to slow 

swallowing and prolong intervals between 

swallowing in healthy adults [44]. Similarly, 

oral anesthesia has been reported to delay the 

triggering of pharyngeal swallowing, which 

increases the risk of aspiration [45]. The oral 

perceptual process, which relies on sensory 

inputs and is based on the processing and 

Table 3. Comparison of swallowing safety. 

Parameters Dental prosthesis (n = 8) Non-dental prosthesis (n = 8) p 

n % n % 

Acute Stroke Dysphagia Screen 

Passed 7 87,5 2 25  

      0,041 Failed 1 12,5 6 75 

Fisher Exact test, %: Percentage 
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interpretation of these inputs by cognitive 

processes, is affected in individuals with stroke. 

In a previous study, it was revealed that 

individuals with stroke in the acute phase with 

impaired oral perception were more at risk in 

terms of swallowing safety [46]. 

Studies show that oral apparatus that may 

affect oral sensation and perception may also 

affect swallowing. It has been reported that 

individuals with palatal coverage experience an 

acute decrease in bolus formation ability, 

chewing performance, and difficulty 

swallowing [47]. It has been suggested that this 

is caused by a reduced sensory area (gingiva 

and hard palate if there is a covering) and 

altered oral anatomical shape [48]. It has also 

been reported that the number of chews during 

the oral phase increases in elderly individuals 

using prostheses [49]. In our study conducted in 

intensive care patients, only liquid was used as 

a bolus when testing swallowing safety. In 

addition, when compared to individuals without 

dentures, it can be said that when denture 

wearers remove their dentures, they have more 

receptor area due to the increased soft tissue 

areas covering the teeth. Because when 

individuals routinely use their dentures, both 

the dentures and the coverings obscure the 

receptor areas in the oral region. When these 

implements are removed, there is a relative 

increase in receptor areas compared to the 

previous state. Additionally, compared to 

individuals with natural teeth, the areas without 

teeth in edentulous individuals can serve as 

receptor areas. The results contradict with the 

findings of previous studies that the use of 

dental prosthesis brings with it the risk of 

swallowing disorder in subacute stroke [31]. 

We attribute this disparity to variations in the 

disease duration, differences in assessment 

methods, and the types of bolus employed 

across the studies. While the results of the 

assessment with a liquid bolus in individuals 

with prostheses during the acute phase are 

superior to those without prostheses, it's 

essential to note that this observation is 

applicable only in the early stages of the disease 

and specifically with a liquid bolus. It remains 

essential to conduct further assessments with 

various bolus types following discharge from 

intensive care conditions. In addition, the 

results of this study suggest that when 

individuals with dentures are tested for oral 

feeding of non-chewable bolus types in the 

intensive care setting, they should be evaluated 

with and without dentures, and based on the 

results, a decision should be made to use 

dentures during the consumption of non-

chewable foods. 

Limitations: It was necessary to re-

administer the swallowing tests performed on 

individuals who have dentures, this time with 

the individuals utilizing their dentures, in order 

to comprehend the impact of denture use more 

clearly. However, we opted not to conduct 

additional swallowing evaluations due to the 

potential risk of food material aspiration during 

these assessments. Since only liquid food was 

used during the swallowing assessment, this 

observation applies only to the liquid bolus 

type. Furthermore, our strict inclusion criteria 

related to cognition led us to exclude many 

individuals and affected our sample size. 

Conclusion 

The use of dentures can affect oral sensation. 

Removing dentures and palatal coverings, if 

covarage present, and testing individuals in this 

manner appears to have provided them with an 

advantage due to the relatively increased 

sensory areas. Undoubtedly, covering the 

receptor areas in the mouth with various 

implements affects the sensory process and 

may influence swallowing safety. But 

according to our study findings, it may be 
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beneficial for individuals to avoid using denture 

that they routinely use. There are many factors 

affecting swallowing function, making it 

difficult to generalize this judgment. However, 

during routine intensive care swallowing 

assessments, we believe individuals using 

dentures should be tested both with and without 

prostheses when evaluating swallowing with 

liquids and semi-solid foods. While our study 

sheds light on the clinical implications of 

denture use, further research on how dentures 

impact oral sensation remains an interesting 

topic for exploration. 

 

Funding: The author(s) received no financial 

support for the research, authorship, and/or 

publication of this article. 

Conflict of Interest: The authors declare that 

they have no conflict of interest. 

Ethical statement: This study was approved by 

the Ethical Committee of Bolu Abant Izzet 

Baysal University (ID: 2023/282, Date: 

22.08.2023). 

 

Open Access Statement 

This is an open access journal which means that 

all content is freely available without charge to 

the user or his/her institution under the terms of 

the Creative Commons Attribution Non-

Commercial License 

(http://creativecommons.org/licenses/by-

nc/4.0). Users are allowed to read, download, 

copy, distribute, print, search, or link to the full 

texts of the articles, without asking prior 

permission from the publisher or the author. 

 

Copyright (c) 2024: Author (s). 

 

References 

[1] Members WG, Lloyd-Jones D, Adams RJ, et 

al. Heart disease and stroke statistics—2010 

update: a report from the American Heart 

Association. Circulation. 2010;121(7):e46-

e215.  

[2] Abdullah B, Wolbring G. Analysis of 

Newspaper Coverage of active aging 

through the lens of the 2002 World Health 

Organization active ageing report: a policy 

framework and the 2010 Toronto charter for 

physical activity: a global call for action. Int 

J Environ Res Public Health. 

2013;10(12):6799-6819.  

[3] Hoeksema A, Spoorenberg S, Peters LL, et 

al. Elderly with remaining teeth report less 

frailty and better quality of life than 

edentulous elderly: a cross‐sectional study. 

Oral Dis. 2017;23(4):526-536.  

[4] Branca S, Bennati E, Ferlito L, et al. The 

health-care in the extreme longevity. Arch 

Gerontol Geriatr. 2009;49(1):32-34.  

[5] Nascimento C, Ingles M, Salvador-Pascual 

A, et al. Sarcopenia, frailty and their 

prevention by exercise. Free Radic Biol 

Med. 2019;132:42-49.  

[6] Mosselman MJ, Kruitwagen CL, 

Schuurmans MJ, et al. Malnutrition and risk 

of malnutrition in patients with stroke: 

prevalence during hospital stay. J Neurosci 

Nurs. 2013;45(4):194-204.  

[7] Watanabe Y, Okada K, Kondo M, et al. Oral 

health for achieving longevity. Geriatr 

Gerontol Int. 2020;20(6):526-538.  

[8] Imai K, Iinuma T, Sato S. Relationship 

between the oral cavity and respiratory 

diseases: Aspiration of oral bacteria possibly 

contributes to the progression of lower 

airway inflammation. Jpn Dent Sci Rev. 

2021;57:224-230.  

[9] Azzolino D, Passarelli PC, De Angelis P, et 

al. Poor oral health as a determinant of 

malnutrition and sarcopenia. Nutrients. 

2019;11(12):2898.  

[10] de Sire A, Ferrillo M, Lippi L, et al. 

Sarcopenic dysphagia, malnutrition, and oral 

http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0


                                              Benli et al. / J Bionic Mem / 2024; 4(2):32-41 

   
 

39 
 

frailty in elderly: a comprehensive review. 

Nutrients. 2022;14(5):982.  

[11] de Sire A, Giachero A, Inglese K, et al. 

Screening dysphagia risk in 534 older 

patients undergoing rehabilitation after total 

joint replacement: a cross-sectional study. 

Eur J Phys Rehabil Med. 2020;57(1):131-

136.  

[12] Cha S, Kim W-S, Kim KW, et al. Sarcopenia 

is an independent risk factor for dysphagia in 

community-dwelling older adults. 

Dysphagia. 2019;34:692-697.  

[13] Maeda K, Takaki M, Akagi J. Decreased 

skeletal muscle mass and risk factors of 

sarcopenic dysphagia: a prospective 

observational cohort study. J Gerontol A 

Biol Sci Med Sci. 2017;72(9):1290-1294.  

[14] Kassebaum N, Bernabé E, Dahiya M, et al. 

Global burden of severe periodontitis in 

1990-2010: a systematic review and meta-

regression. J Dent Res. 2014;93(11):1045-

1053.  

[15] Kassebaum N, Bernabé E, Dahiya M, et al. 

Global burden of untreated caries: a 

systematic review and metaregression. J 

Dent Res. 2015;94(5):650-658.  

[16] Kassebaum N, Bernabé E, Dahiya M, et al. 

Global burden of severe tooth loss: a 

systematic review and meta-analysis. J Dent 

Res. 2014;93(7_suppl):20S-28S.  

[17] Echeverria MS, Wünsch IS, Langlois CO, et 

al. Oral health‐related quality of life in older 

adults—Longitudinal study. Gerodontology. 

2019;36(2):118-124.  

[18] Peres MA, Barbato PR, Reis SCGB, et al. 

Tooth loss in Brazil: Analysis of the 2010 

Brazilian oral health survey. Rev Saude 

Publica. 2013;47:78-89.  

[19] Ribeiro CG, Cascaes AM, Silva AER, et al. 

Edentulism, severe tooth loss and lack of 

functional dentition in elders: a study in 

Southern Brazil. Braz Dent J. 2016;27:345-

352.  

[20] Brennan DS, Spencer AJ, Roberts-Thomson 

KF. Tooth loss, chewing ability and quality 

of life. Qual Life Res. 2008;17:227-235.  

[21] Yousufuddin M, Young N. Aging and 

ischemic stroke. Aging (Albany NY). 

2019;11(9):2542.  

[22] Kumar S, Selim MH, Caplan LR. Medical 

complications after stroke. Lancet Neurol. 

2010;9(1):105-118.  

[23] Sellars C, Bowie L, Bagg J, et al. Risk 

factors for chest infection in acute stroke: a 

prospective cohort study. Stroke. 

2007;38(8):2284-2291.  

[24] Katzan IL, Cebul RD, Husak S, et al. The 

effect of pneumonia on mortality among 

patients hospitalized for acute stroke. 

Neurology. 2003;60(4):620-625.  

[25] Walter U, Knoblich R, Steinhagen V, et al. 

Predictors of pneumonia in acute stroke 

patients admitted to a neurological intensive 

care unit. J Neurol. 2007;254:1323-1329.  

[26] Martino R, Foley N, Bhogal S, et al. 

Dysphagia after stroke: incidence, diagnosis, 

and pulmonary complications. Stroke. 

2005;36(12):2756-2763.  

[27] Feng M-C, Lin Y-C, Chang Y-H, et al. The 

mortality and the risk of aspiration 

pneumonia related with dysphagia in stroke 

patients. J Stroke Cerebrovasc Dis. 

2019;28(5):1381-1387.  

[28] Kasuya Y, Hargett JL, Lenhardt R, et al. 

Ventilator-associated pneumonia in 

critically ill stroke patients: frequency, risk 

factors, and outcomes. J Crit Care. 

2011;26(3):273-279.  

[29] Yeh S-J, Huang K-Y, Wang T-G, et al. 

Dysphagia screening decreases pneumonia 

in acute stroke patients admitted to the stroke 

intensive care unit. J Neurol Sci. 

2011;306(1-2):38-41.  



                                              Benli et al. / J Bionic Mem / 2024; 4(2):32-41 

   
 

40 
 

[30] Baldo ME, Raffaele RM, Santanna GU, et al.  

Accidental aspiration of removable dental 

prosthesis in a patient with Creutzfeldt‐

Jacob disease. Spec Care Dentist. 

2021;41(6):756-759.  

[31] Beharry A, Michel P, Faouzi M, et al. 

Predictive factors of swallowing disorders 

and bronchopneumonia in acute ischemic 

stroke. J Stroke Cerebrovasc Dis. 

2019;28(8):2148-2154.  

[32] Shay K, Ship JA. The importance of oral 

health in the older patient. J Am Geriatr Soc. 

1995; 43:1414-1422 

[33] Brott T, Adams Jr HP, Olinger CP, et al. 

Measurements of acute cerebral infarction: a 

clinical examination scale. Stroke. 

1989;20(7):864-870.  

[34] Bamford J, Sandercock P, Dennis M, et al. 

Classification and natural history of 

clinically identifiable subtypes of cerebral 

infarction. The Lancet. 

1991;337(8756):1521-1526.  

[35] Edmiaston J, Connor LT, Loehr L, Nassief 

A. Validation of a dysphagia screening tool 

in acute stroke patients. Am J Crit Care. 

2010;19(4):357-364.  

[36] Trulsson M, Essick GK. Sensations evoked 

by microstimulation of single 

mechanoreceptive afferents innervating the 

human face and mouth. J Neurophysiol. 

2010;103(4):1741-1747.  

[37] Morquette P, Lavoie R, Fhima M-D, et al. 

Generation of the masticatory central pattern 

and its modulation by sensory feedback. 

Prog Neurobiol. 2012;96(3):340-355.  

[38] Ueda N, Nohara K, Kotani Y, et al. Effects 

of the bolus volume on hyoid movements in 

normal individuals. J Oral Rehabil. 

2013;40(7):491-499.  

[39] Trulsson M. Sensory‐motor function of 

human periodontal mechanoreceptors. J 

Oral Rehabil. 2006;33(4):262-273.  

[40] Türker KS, Sowman PF, Tuncer M, et al. 

The role of periodontal mechanoreceptors in 

mastication. Arch Oral Biol. 

2007;52(4):361-364.  

[41] Linden R, Scott B. The effect of tooth 

extraction on periodontal ligament 

mechanoreceptors represented in the 

mesencephalic nucleus of the cat. Arch Oral 

Biol. 1989;34(12):937-941.  

[42] Zhang L, Shimada A, Kusunoki T, et al. 

Effect of ageing and tooth loss on sensory 

function of alveolar mucosa. J Oral Rehabil. 

2022;49(4):391-397.  

[43] Williams W, Levin A, LaPointe L, et al. Bite 

force discrimination by individuals with 

complete dentures. J Prosthet Dent. 

1985;54(1):146-150.  

[44] Chee C, Arshad S, Singh S, et al. The 

influence of chemical gustatory stimuli and 

oral anaesthesia on healthy human 

pharyngeal swallowing. Chem Senses. 

2005;30(5):393-400.  

[45] Teismann IK, Steinstraeter O, Stoeckigt K, 

et al. Functional oropharyngeal sensory 

disruption interferes with the cortical control 

of swallowing. BMC Neurosci. 2007;8(1):1-

8.  

[46] Benli ET, Avci Ş, Öğün MN. Feel it or deal 

with it: Oral perception and aspiration risk in 

early stroke. J Oral Rehabil. 2023;50(3):217-

222.  

[47] Sato T, Furuya J, Tamada Y, et al. Impacts 

of palatal coverage on bolus formation 

during mastication and swallowing and 

subsequent adaptive changes. J Oral 

Rehabil. 2013;40(10):751-757.  

[48] Furuya J, Suzuki A, Suzuki T, et al. 

Temporal changes in swallowing function 

caused by a palate covering. Prosthodont 

Res Pract. 2008;7(2):97-103.  

[49] Mishellany-Dutour A, Renaud J, Peyron M-

A, et al. Is the goal of mastication reached in 



                                              Benli et al. / J Bionic Mem / 2024; 4(2):32-41 

   
 

41 
 

young dentates, aged dentates and aged 

denture wearers? Br J Nutr. 2008;99(1):121-

128.  

 

 


