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Dysphagia

Chuan-Hang Yu
tao2008@csmu.edu.tw

http://moocs.csmu.edu.tw/course/307/intro
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(Leopold five stage of ingestion)
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Head and Neuroanatomy

=
£y
B

HT

A)
I

VA

By

N

A (NN
AILAN 48 2RV [

i

A

(ot —
=5

I,

|




jl'rapsv.erse Genioglossus
intrinsic musculature muscles

of tongue
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Root of €
tongue

As tongue graduall;/‘; ¥
presses more of its \

dorsal surface against
the hard palate, the bolus:

Is pushed posteriorly into |
the oropharynx. The soft = "

> . .
~J Epiglottis
turned = N\ /
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Soft palate

Root of tongue

Vallecula

Epiglottis
turned down
(sectioned)

Thyroid cartilage

Aryepiglottic fold

—

F. The soft palate is pulled inferiorly ‘ (

and approximated to the root of | .
tongue by contraction of the ‘

palatopharyngeus and pressure

of the descending “stripping wave.”
The oropharyngeal cavity is closed by
contraction of upper pharyngeal
constrictors. Relaxation of the

Ventricle of larynx

Cricoid cartilage
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Five stage of ingestion Process model

Leopold NA & Kagel MC. Arch Phys Med Rehabil, 1983 Palmer JB & Hilemae KM. Jpn J Dysphagia Rehabil, 1997
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Process model

Palmer JB & Hilemae KM. Jpn J Dysphagia Rehabil, 1997
Matsuo K & Palmer JB. Phys Med Rehabil Clin N Am, 2008

SOLIDS TBIDE : :
UI 3PGE3 ' ; NN
"fn“!fg,ﬁr&,,ﬁ},,gx '.i il st e i i g 1] i PROCESS 55' ' s{ i vm
PROCESS STAGE | ey 3; b COMMAND SWALLOW MODEL o~ s 2
w. E1iE i
i Wav ! !
HYPOPHARYNGEAL ' : ORAL PROPULSIVE ' :
: ' | ESOPHAGEAL : '
Ingestion TRANSITTIME  —— : pHASE PHASE :
| ' et ) pns
R i R SWALLOWING x! i
SWALLOWING | et b b My daiiokon o MODEL i
Y ; ‘ o ~— m
MODEL ORAL PREPARATORY PHASE LN A
- o Ii e 4 A |
PHARYNGEAL PHASE OF ORAL PREPARATORY

SWALLOWING PHASE




. |
LIQUIDS PROCESS AREY ;
COMMAND SWALLOW MODEL L :
STAGE T & o
ORAL PROPULSIVE '
PHASE '
E i F NN NN .%
SWALLOWING i o
MODEL il N
ORAL PREPARATORY
PHASE

25
—e— Ch1
20 a— Ch2
+— Ch3

15




Three important mechanisms to prevent miss swallow during pharyngeal phase

Nasal Cavity

Palate
Oral Cavity

Pharynx
Epiglottis

Larynx opening

F 0]0) d > ".'_'._;"' _ into pharynx

Esophagus
Larynx

https://refefence.medscape.com/f
eatures/slideshow/dysphagia

Tongue blocks
the oral cavity

UES opens

Esophagus

Soft palate blocks
the nasal cavity

Epiglottis blocks
the larynx
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e Toothbrush Three elements of

* Interdental brush Oral Healthcare
* Dental floss

e Mastication * Oral spongy brush
e Swallowing Oral * Oral wet tissue
. * Tongue scraper
hyg|ene * Oral moisturizing gel
Oral Oral

function environment
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.. Prevalence of dysphagia among the elders "
"¢ 13% - total population (2 65 years) KR

' 16% - independent elders (70-79 years) 5
Hf‘ 33% - independent elders (2 80 years) -
+* 51% - Institutionalized elders -
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Health consequences of dysphagia
Comorbidity

Aging Disease
| Age-related J,
Frailty “‘ Neurologjcal
. . Dysphagia
Chewing Inhalatl_on of bac_terlally Paresis
oroblems Contam_lnated saliva or a Inability to eat or drink |
foreign substance Erustration Apraxia
L. Fear of eating .
Depression Aspiration I Anorexia ChOlOglCal
pneumonia
Reduced Reduced
Unappealing =g FISSIRIIELCC fluid intake Increased
food requirements
Quality of Life | "
. De ration
Mortality 1 Y

Modified from Wirth R, et al. Clin Interv Aging, 2016
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Oral membranous substance

- keratin
- mucin

- Inflammatory cells
MShenFC, et al. Gerodontology, 2018
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Acute: analgesic

I/' " Hyper functional: pain r ™
—
Mastication T Pain
I\‘ A Limiting p oy

Cognitive
changes (e.g.
dementia) can
lead to either
raised or
lowered pain

perception,

Bruxism,
parafunctions

Communication
about pain
becomes

problematic,
and this can

result in worse
pain

iy Weljenberg RAF, et al. Gerodontology, 2019

Limiting

functional: decline I,r" y

Stress ; Cognition
¢ :
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Normal and silent
aspiration swallow

https://www.youtube.com/watch?v=104vg_aYiBg

VF - Aspiration

Courtesy of Prof. Kikutani,
Nippon Dental University




Matsuo K & Palmer JB.
Phys Med Rehabil Clin N Am, 2008

Aspiration

Penetration
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Nursing home acquired pneumonia

1. Inadequate oral care Risk factors of
2. Difficulty in swallowing pneumonia
3. Lack of influenza vaccination
4. Depression
5. Feeding position of less than 90 degree

from horizontal
6. Active smoking
/. Recelpt of sedative medication
8. Recelpt of gastric acid-reducing medication
9. Use of ACE Inhibitors

Quagliarello V, et al. Clin Infect Dis, 2005



Table | Causes and risk factors of aspiration pneumonia

Causes Risk factors O Risk of Pneumonia
Impaired Drug or alcohol abuse, general .
consciousness seizures, sedation, acute nd other -+ Dy Sp h ag |a - t 3
brain lesions, head injury _ _
Age-associated Increasing age, polypharmacy, functional + AS p | ra“ on - t 1 1
decline, r mobili .
Swallowing Empmgzﬂmimr:impmgﬂl diverticula, Martino R, et al. Stroke, 2005
disorders gastro-esophageal reflux, oropharyngeal
dysphagia in multiple diseases
latrogenic Adverse drug effects, adverse effects of 6 5 j% l,\/( J: % E A §E t
medical treatment N Sy —
Others COPD, male sex, tracheostomy, tracheo- A Efl » Bl 3% % - = Pl ﬁi

esophageal fistula, ventilator-associated

pneumonia, periodontal disease

Wirth R, et al. Clin Interv Aging, 2016

https://itw01.com/Q338SEP.html




Aspiration pneumoniais the leading cause of death
and the second most common cause for hospitalization
among nursing home patients.

Table 1. Comparison of Microorganisms of the Oral Cavity and Known Respiratory Pathogens'=--=1-%

Physiologic Oral Microflora Oral Microflora Associated with Oral Disease Respiratory Pathogens

Staphylococcus aureus* Staphylococcus aureus*
Haemophilus influenzae* Haemophilus influenzae*
Actinomyces species® Actinomyces species®
Peptostreptococcus* Peptostreptococcus*
treptococcus mutans usobacterium nucleatum

Staphylococcus aureus™®

Candida albicans
Streptococcus sobrinus

Streptococcus mutans
Streptococcal species
Streptoccocus sanguis

Certain oral microflora are responsible for AP

LTI T ¥

Staphylcoccus aureus Bifidobacterium species*
Neisseria species Proteus mirabilis
Streptococcus milleri Haemophilus parainfluenzae
Lactobacillus species Klebsiella pneumoniae
Bacteriodes forsythus Streptococcus pyogenes
Prevotella intermedia Pseudomonas aeruginosa
Prevotella melaningenica Escherichia coli

Facultative anaerobes Streptococcus pneumoniae

Klebsiella pneumoniae

Pseudomonas aeruginosa
Enterobacter cloacae

* Pathogens implicated in aspiration pneumonia. Sarin J. et al. 3 Am Med Dir Assoc. 2008



Oral Care Reduces Pneumonia in Older Patients in
Nursing Homes

Takeyoshi Yoneyama, DDS, PhD, Mitsuyoshi Yoshida, DDS, PhD, Takashi Obrui, MD, PhD,
Hideki Mukaiyama, DDS, Hiroshi Okamoto, DDS, PhD, Kanji Hoshiba, DDS, PhD,

Shinichi Ihara, DDS, Shozo Yanagisawa, DDS, Shiro Ariumi, DDS, Tomonori Morita, DDS,
Yasuro Mizuno, DDS, Takayuki Ohsawa, DDS, PhD, Yasumasa Akagawa, DDS, PhD,

Kenji Hashimoto, DDS, MD, PhD, Hidetada Sasaki, MD, PhD, and
Members of the Oral Care Working Group

Oral care reduces pneumonia

Table 4. Comparisons Between Oral Care and No Oral Care Groups 1n Dentate and Edentate Patients

Mumber ADLs at MMSE at Mumber of Mumber of Mumber of

of Age, Years, Baseline, Baseline, Patients with Patients with Patients
Patients Group Patients mean +SD FM mean = SD mean = SD | Fever (%) Pneumonia (%) | Dying (%)

Dentate  Oral care 109 799+79 8227 171+63 148+85 | 13" (11) 12** (9) 8* (6)
Nooralcare 99 793 +7.6 80/19 167 +6.8 153+99 | 26(26) 19 (21) 20 (20)
Edentate Oral care 75 843+7.4 6312 158=+65 127+7.8 | 14*(18) 9 (9) 6 (7)

Mo oral care 83 84971 6815 160=6.9 124 =92 28 (34) 15 (20) 10 (13)

"P < .05 and ""P < .01 show significant differences between groups with oral care and no oral care,
5D = standard deviation; F/’M = female/male; ADLs = activities of daily living; MMSE = Mini-Mental State Examination.

Yoneyama T, et al. J Am Geriatr Soc, 2002



Oral care reduces pneumonia

Table 2 Effectiveness of oral care m reducing nsk of pnenmonia in nursing home residents

Ref. Population Design Intervention Outcomes
Yoneyama et al. 417 NH residents Randomized controlled mal Daily tooth brushing plus RR of developing pneumonia 1.67
[42] over 2-year period scrubbing of pharynx with mn the group on no oral care

2002, Japan

Smons et al. [59] 111 dentate elderly

2002, UK

Ueda et al. [49] 105 long-term-care

residents

2003, Japan

Abe et al. [50] 190) elderly panents

2006, Japan

Adachi et al. [62] 216 NH residents

2007, Japan

Ishikawa et al. 202 NH residents

5312008, Japan

Bassim et al. [29] 143 NH residents

2008, US

Double-blind. randomized
controlled trial over
12-month period

Prospective interventional

study

Prospective, randomized
for 6 months

Prospective interventional
study over 24 months

Prospective interventional
study over 5-month
period

Retrospective review up to

79 weeks

povidone iodine 1% (including
professional care once a week)
vs. routine oral care

CHX/xylitol gum vs. xyhtol
(X) gum vs. no gum

Oral care mtervention at intervals
of 1, 2, 3, 4, and 6 weeks

Weekly professional oral care
versus self oral care

Daily routine oral care plus either
mechanical cleaning weekly vs.

basic oral hygiene (swabbing and
denture cleaning)

Professional oral care weekly vs.
gargling with 0.35% povidone
iodine daily vs. no professional
care

Asasted oral hygiene
(toothbrushing, antiseptic mouth
wash) vs. no assisted oral care

compared with oral care
(p = 0.04)

Significant reduction in denture
debris, stomatitis, and cheilitis in
CHX/X and X groups compared
0 no gum

Oral hygienic condiion could be
mproved by performing oral
care at mtervals of 1 week for 12
consecutive weeks, and
maintained at intervals of 1 week
thereafter

ER of developing influenza while

under professional oral care
compared to that in the control
group was (.1 (95% CI 0.01-

081, p = 0.008)

Fatal aspirabon pneumonia
(RR = 2.67; p < 0.5) higher in
those who did not receive

professional oral care compared
to interventonal group

Professional oral care decreased
burden of oropharyngeal bacteria
and was more effective than
gargling with povidone iodine

Odds ratio for dying from
pneumonia 3.57 higher in the
control group than the oral

hygiene group

NH mursing home, CHX chlorhexidine, RR relative nsk

El-Solh AA, et al. Lung, 2011
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* Diminished sociabllity/scope of daily activities
* Decline of oral literacy (Interest in oral health)
* Decreasing motivation/depression

* Caries/periodontal disease

* Tooth loss
v 1

Oral frailty

UUNER B
fii 5% [&] e

* Decreased articulation
* Slight choking/spillage while eating
* |ncrease In unchewable foods

Minakuchi S, et al. Gerodontology, 2018
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* 3.9-7.3% | = T. o

* M: 5.4-6.5% S L

*F: 2.5-6.5%

Wu IC, et al. Geriatr Gerontol Int, 2014 ’ Muscle mass

Koopman & Loon. J Appl Physiol, 2009



Nutritional
Hormonal
Metabolic
Immunologic

Factors Leg strength

40 | 8% /decade 40 | 10-15% /decade
l Muscle Mass l Muscle Strength

{ Motor Units
{ Muscle Fibers -
Muscle Fiber

70 | 15% /decade 70 | 25-40% /decade

Atrophy
Physical ﬁ l
Activity _
Sarcopenia
- Tongue | |
- Ph alyng eal Weakness Decreased Mobility
- Laryngeal

- Respiratory

Doherty TJ. J Appl Physiol, 2003
Kim TN & Chol KM. J Bone Metab, 2013  Disability and Loss of Independence



Tongue pressure
(Utanohara Y, et al. Dysphagia, 2008; Yoshida M, et al. Dysphagia, 2006)

Tongue pressure value (kPa)

Male 20-59 years 35~

Female 20-59 years 30~

60-69 years 30 : <
SRR T HE<TES,

70~ years 20 ‘

A Hard palate 2 Hard palate

1 Balloon 1

Upper incisors

N N

Hard ring Thrigue

T

Probe
Figure | Tongue—palate pressure test. leamatsu T, et a.I. Clln |nterV Aglng, 2015

Notes: Intraoral positioning of the balloon (A). The placement of the tongue during measurement of maximum tongue pressure (large arrow) (B).
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The duration of swallowing events among three-aged group
Young (23 Y, male) v ‘ Pongplpatpa|boon K, etal. J Oral Rehabil, 2018

Older adults (66 y, female)
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Table 6. Psychosocial effects of dysphagia
UK Spain Germany France Total
Avoid eating with others because 49 16 29 52 36
of swallowing problems” (%)
Feel embarrassed at mealtimes 68 19 17 39 37
because of swallowing problems® (%)
Experience anxiety or panic during 47 47 22 48 41
mealtimes because of swallowing
problems® (%)
Swallowing problems make life less 73 45 43 61 55
enjoyable

“Questions asked only of persons who were bothered by swallowing at mealtimes, equivalent to 68% of all respondents (n = 237).

Ekberg O, et al. Dysphagia, 2002



Factors associlated with
dysphagia in older persons

Olfaction |
Tastes{

" Seh'sUry’ capacit
Dental statuis§- -‘-;\- y'cap y l

Muscle fuhetion™} "

—~—
e — -

Skeletak-changes |

Salivas)|
Tissue elastieity | |

Wirth R, et al. Clin Interv Aging, 2016



Mean number of taste

Impact of aging on dysphagia - Gustatory function

Circumvallate

Taste
oudgs

Fungiform

Age bUdStfeer:c%avF\)/gﬁl ane
0-11m 251

1-3y 260
4-20'y 326
30-45y 242
50-70y 268

.

’
<
' )

:

Aver-y jrlg g%aSI/De

velopment a)fe)ljl_istology, 2002

Chandrashekar J, et al. Nature, 2006




Impact of aging on dysphagia - Dental status




Impact of aging on dysphagia - Dental status

Denture-related problems
- 1lI-fitted
- mucosa sensation
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ZEEESEAE Sllent Aspiration:
* No protective cough response when foods or fluids enter the airway
* |s undetectable during a bedside assessment

* Has the potential to result iIn pneumonia




MPT (Maximum Phonation Time)
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(RSST: The Bepetltlve §allva §Wallowing Test)
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(MWST: Modified Water Swallowing Test)

F5  IMATRRIOER LR ;:‘:%t'fii’%fé‘z‘}%m 3cc FARABOR
E_Jﬁ/\ﬂ J<* N °7af‘/\ TPUER &L - sBRABEITMREZE SRR

RASBEDBERE4AER

MWST &R

AgEEE - B IR =8
o] DA ~ k=
o] PIERE - BRIRRY - BIEZEZES
o] PIERE - RIRRYF - HIENX
DEGER47 - w30 AN LUEERIBHF M

or | &~ | W | DN |

)




I 5 - ORI
Ed A5 e aB 2 Y THBE

The soft palate is pulled inferiorl

and approximated to the root of
tongue by contraction of the

palatopharyngeus and pressure
of the descending “stripping wave.”

EHENRE

As tongue gradually
presses more of its
dorsal surface against
the hard palate, the bolus. "}
iIs pushed posteriorly into \ |
the oropharynx.
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Oral hypofunction

Chuan-Hang Yu
tao2008@csmu.edu.tw

http://moocs.csmu.edu.tw/course/307/intro



Endoscopic view of the larynx: Normal anatomy

i Posterior wall of phary nx \\\ ttp://cirri&.buffalo.edu/encyclopedia/en/article/8/
: Velum
" - ' Esophagus
Pyriform sinus e
\ Endoscope
- Vocal cords \

Epiglottis
! \_

Aryepiglottic fold /

o False vocal cords |  Hyoid S~
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Swallowing
Videofluorography
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VE vs VF

VE VF
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Chair side, bed side
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