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INTRODUCTION

* Aims:
- provide sufficient hydration and nutrition
= in a safe way (avoiding aspiration)
- while maintaining quality of life
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INTRODUCTION - THERAPY

« Compensation:
= no goal to modify swallowing physiology
= posture modification, bolusmedification, swallowing manoeuvers,...
= temporary (rehab not yet possible) or permanent (rehab no longer possible)

« Rehabilitation
- goal is modifying physiology
- muscle strength and -endurance
- coordination, range of motion, speed of muscular contraction
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INTRODUCTION - THERAPY

« Rehabilitation
= change = plasticity
+ neural

* muscular
- improvement

= neural control = functional patterns of movement
- strength and skills
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INTRODUCTION - THERAPY
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INTRODUCTION - THERAPY

Priﬁ&ples of Exper;ﬁgﬂependem
Neural Plastidty: Implications for
Rehabilitotion After Brain Domage
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INTRODUCTION - PRINCIPLES
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INTRODUCTION - PRINCIPLES

Strength-Training Exercise in Dysphagia Rehabilitation: Principles,
Procedures, and Directions for Future Research

Losi M. Burkbesd, PED,'* Christine M. Sspienza, PaD.’” and Jobn C. Roscobek, PED'
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INTRODUCTION - PRINCIPLES

= Intensity and ‘overload’
« Specificity

« Transference

« ‘Use it and improve it’
« ‘Use it or lose it’

INTRODUCTION - INTENSITY AND OVERLOAD

« force the neuromuscular system beyond usual activity to elicit adaptation

=« progressive resistance: increased muscle strength needs increased resistance
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INTRODUCTION - INTENSITY AND OVERLOAD

- resistance used is a fraction (%) of maximal muscular power
« maximal muscular power = “1-repetition maximum’ = 1RM
« progressive resistance in swallowing rehabilitation

- need to be able to measure 1RM
- need to be able to adjust % of resistance
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INTRODUCTION - INTENSITY AND OVERLOAD INTRODUCTION - SPECIFICITY

« 10 be a better swallower, you must swallow!
« task-salience

- ideal training volume? (‘volume of practice’)

« repetitions/set
« sets/session and rest between sets « but what about ‘oral cripples’...
= sessions/day

« days/week

= number of weeks

= unclear: need for dose-response studies

INTRODUCTION - TRANSFERENCE INTRODUCTION - USE IT AND IMPROVE IT

« isolated strength training with progressive resistance = building muscles takes time!
can result in functional improvement

« muscle learning: increased number of motor units recruited at
« strength as a precursor to function! activity (2-4 weeks)

ﬂ.

« solution for severe dysphagic patients = muscle hypertrophy: bigger muscle fibers (8 weeks)
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INTRODUCTION - USE IT OR LOSE IT INTRODUCTION - HISTORY
- disuse muscle atrophy e T = « ancient insights! Milo of Croton, 6 century BC
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= skeletal muscles

« also in swallowing muscles? E R
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INTRODUCTION - POSSIBILITIES

INTRODUCTION - PRINCIPLES

« physical
therapy!

YOU HAVE ONLY ONE
TOOL.
YOUR BODY.
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I0PI 10PI
lowa Oral Performance Instrument Measuring tongue strength
Is tongue strength training effective?
oralingual muscle assessment and training Indications and contra-indications for tongue strength training
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IOPI - MEASURING TONGUE STRENGTH IOPI - SCREENING

= screening = sarcopenia: “generalized muscle weakness”

« pathophysiologic diagnosis
foll = European Working Groups on Sarcopenia in Older People (EWGSOP)

* iotlow-up wust 1. low skeletal muscle mass index us.~ by bioelectrical impedance analysis

2a. low handgrip strength or

2b. slow walking speed

and

neroRT
Sarcopenia: European consensus on definition
and diagnosis

Report of the European Waorkdng Group on Sarcopeni in Older People

Lux
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IOPI - SCREENING

« sarcopenia is common in elderly!
- nursing home residents: overall 38%

+ 50% in frail subjects (1/4 of population)

hospitalized patients

+ hip fracture: 17% - 34%

+ acute care wards: 17%

« associated with hospitalization and mortality!
~ often co-etiology & important recovery-predictor
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IOPI - SCREENING

* sarcopenia
= may involve swallowing muscles!
= clear links in literature

sarcopenia

oropharyngeal
dysphagia

0 IR

I0PI - SCREENING

« hand grip strength

= measurable and indicative for tongue strength (r = .33; Sakai, Dysphagia 2017)
- especially in men (Wakasugi, Gerodontalogy 2017}

I0PI - SCREENING

» measuring tongue strength is more function-specific

« how? are their many options?!
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TONGUE STRENGTH - MEASUREMENT

1 [5,
el
s ‘alternatives’? Ve
+ KayPentax Signals Lab (USA)
+ SwallowSTRONG (USA)
+ JMS/*‘Handy probe’ (Japan)
+ Oropress (Ireland)
+ Tongueometer (USA})

B S

+ lowa Oral Performance Instrument (IOPI)
- Erich Luschei, 1988

TONGUE STRENGTH - MEASUREMENT

« KayPentax Signals Lab
= expensive
- discontinued
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TONGUE STRENGTH - MEASUREMENT TONGUE STRENGTH - MEASUREMENT

» SwallowSTRONG (JoAnn Robbins) * JMS/Handy probe
- anterior tongue only

- non-available in Europe (no CE-mark)

- bankruptcy

TONGUE STRENGTH - MEASUREMENT TONGUE STRENGTH - MEASUREMENT
* Oropress + Tongueometer e e
- anterior tongue only - Android-based system
= status? - cheap ;
- new player - commercially viable? | ®,
| \ all
8
I0PI - SCREENING IOPI - SCREENING
« the ‘de facto’ golden standard + Comments on IOPI:
= pro: clinician — why do | need expensive equipment?
- trainer: patient - I'm an experienced clinician! =t

- software available/in development « Scientific question'
— how reliable are subjective measurements?

- does experience make you more reliable?
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CLARK HM ET AL. RELATIONSHIPS AMONG SUBJECTIVE AND OBJECTIVE
MEASURES OF TONGUE STRENGTH AND ORAL PHASE SWALLOWING IMPAIRMENTS.
AM J SPEECH LANG PATHOL. 2003

- subjective vs objective measurements of tongue strength
+ impact of experience clinician
» experienced: 2 SLPs (8 & 14 years of experience in oral motor examinations)
» inexperienced: 9 SLP students (without prior experience)
- n=63
+ variety of patients in age, etiology, and moment of evaluation

- objective strength: I0PI
- subjective strength: tongue spatula
- estimation of protrusion force required to avercome resistance by clinician

8, BN e

CLARK HM ET AL. RELATIONSHIPS AMONG SUBJECTIVE AND OBJECTIVE
MEASURES OF TONGUE STRENGTH AND ORAL PHASE SWALLOWING IMPAIRMENTS.
AM J SPEECH LANG PATHOL. 2003

« relation subjective - objective tongue strength

correlation Prreaximal

global r=.541
inexperienced r=.696
experienced  r=.395

« only reliable differentiation were extremes: normal <> very weak

8 . SUSSAN— L

I0OPI - SCREENING
. v»;hat are cut-offs? e
- unanswered question...

» but we do have normative data! (see later)

e TR

0PI - MEASURING TONGUE STRENGTH

= screening
« pathophysiologic diagnosis
« follow-up

= Thami-]!
pathophysiology
] optment [ T==

- DR |

10PI - PATHOPHYSIOLOGY

= tongue function?

= stages of deglutition
- oral phase
» oral preparation
+ oral transport  «~——
— pharyngeal phase
- esophageal phase

. SRS e |

E - |
pathophysiology
[} treatment {2

I0PI - PATHOPHYSIOLOGY

Oral Transport Phase - Kahrilas ‘93

1. balus on midline tongue groove (end oral preparation)
2. upward movement of tongue to hard palate from tip to base-of-tongue
= anterior & posterior tongue strength

ataah
N S i
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10PI - PATHOPHYSIOLOGY

transition from respiratory oropharynx to deglutative oropharynx

reconfiguration oro-
and hypopharynx
from respiration to
deglutition

Kahrilas & Logemann ‘93 ‘ ‘

welapharyngeal closure

bolus transport

Concept Model of
mechanisms

Dysphagia

tongue propulsion
laryngeal closure

Il
pharyngeal clearance Rt

I0P] - PATHOPHYSIOLOGY

figuration

Concept Madel of
Dvsphagia Misdirected

Delayed /Mistimed

Transport

Weak /ineflicient
Kahrilas & Logemann ‘93 [
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IOPI - PATHOPHYSIOLOGY

Weak / Insufficient Swallow

+ make an educated guess using the location of the residue

§ - U 5o

I0PI - PATHOPHYSIOLOGY

Residue
baseoftongue  J tongue driving force 1001
valleculae - tongue driving force / hyoid-elevation 0P|
lateral channels. & [ delayed laryngeal elevation palpation / SEMG
& pharyngeal action FEES. / VFES / manometry
taryms & f Gelayed tryngeai hosure s
piriform sinuses - pharyngeal squeere FEES
UES mistiming FEES / VFES / manometry
postericold inadequate UES opening FEES / VFES / manometry
diffuse combination IOPYFEES / VFES / manometry
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0PI - PATHOPHYSIOLOGY

Residue
J tongue driving force 101

valleculse & tongue diiving force / hyoid-slevation 0PI

Iateral channels . / delaved lanyngeal eievation palpation [ 4EMG

& pharyngeal action FEES / VFES [ manometry
tarynx 4/ detayed isryngesi cosure ]
pirform sinuses & pharyngeal squeere FEES

UES mistiming FEES / VFES / manometry
postcricoid inadequate UES opening FEES / VFES / manometry
diffuse combination IOPIFEES / VFES [ mancmetry

IOPI - PATHOPHYSIOLOGY

“Patho-"
+ what defines “patho-'?
+ normative data!
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10PI - PATHOPHYSIOLOGY

Dysphagis
DOT 108 IS5 01 2 8428 4

| ORIGINAL ARTICLE

The Influence of Age, Sex, Bulb Position, Visual Feedback,
and the Order of Testing on Maximum Anterior and Posterior
Tongue Strength and Endurance in Healthy Belgian Adults

Jan Vanderwegen - Ciody Guns - Gwen Van Nulfelen -
Rik Elen - Mare De Bodi
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0PI - PATHOPHYSIOLOGY

Dysphagia
DOI 10 IDM0455.012 9425+

ORIGINAL ARTICLE

The Influence of Age, Sex, Bulb Position, Visual Feedback,
and the Order of Testing on Maximum Anterior and Posterior
Tongue Strength and Endurance in Healthy Belgian Adults and d““drgy\

Jan Vanderwegen - Cindy Guns - Gwen Van Nuflelen -
Rik Elen - Mare De Bodt
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I0PI - PATHOPHYSIOLOGY

Dyaphagis
DO 14 MTialAbSS 002 9425 5

TORIGINAL ARTICLE

The Influence of Age, Sex, Bulb Position, Visual Feedback,
and the Order of Testing on Maximum Anterior and Posterior
Tongue Strength and Endurance in Healthy Belgian Adults Ql’ld chu_dmh

Jun Vanderwegen - Cindy Guns - Gwen Van Nuffelen *
Rik Elen - Marc De Bodt

and teenoqers

I0PI - PATHOPHYSIOLOGY

normative data
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I0PI - PATHOPHYSIOLOGY

MIP anterior MIP posterior

tongue strength
across all ages...

i)

0PI - MEASURING TONGUE STRENGTH

= screening
» pathophysiologic diagnosis
« follow-up
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IOPI - FOLLOW-UP

Decline of tongue strength
progressive decrease of tongue strength
reduction of oral feeding capabilities
malnutrition - dehydratation

mortality

.

.

IOPI - FOLLOW-UP

Multiple diseases are associated with changes in tongue strength

0PI - FOLLOW-UP: ALS

1 Neurol (013) 1992360 2348
DOL 0 WA £ 12 6503 8

| ORIGINAL COMMUNICATION

Prognostic value of decreased tongue strength on survival time
in patients with amyotrophic lateral sclerosis

-3 €. M. Hendriks «

I0PI - FOLLOW-UP: STROKE

Hirota N., Stroke. 2010 Dec.

Reduced tongue pressure against the hard palate
on the paralyzed side during swallowing predicts
Dysphagia in patients with acute stroke.

= stroke +/- dysphagia “
= tongue strength dysphagia- > dysphagia+ ;

I0PI - FOLLOW-UP: HEAD-NECK CANCER

Husaini, Dysphagia 2014. A survey of variables used by speech-language pathologists to assess
function and predict functional recovery in oral cancer patients.
+ 95% SLPs routinely evaluates tongue strength In HNC

17" use an objective measurement device

Lazarus, Ann Otol Rhinol Laryngol. 2013. Tongue strength as a predictor of functional outcomes
and quality of life after tongue cancer surgery.
= Patients with tongue strength > 30 kPa: better performance status scales and multiple QOL measurements

Lazarus, Dysphagia. 2014. Functional outcomes and quality of life after chemoradiotherapy:
baseline and 3 and 6 months post-treatment.

« Tongue strength, cheek range of motion (ROM), and saliva production « g«
after baseline

antly lower i 6
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I0PI - FOLLOW-UP: INTENSIVE CARE

Su et al. Dysphagia 2015. Tongue weakness and
endotracheal extubation.
+ 30 adults with urgent intubation during 2 48 hours (+ control group)

+ tongue strength after extubation - 7 days - 14 days (no intervention oral condition/intake)

y disturbance following oral

= Irmutered prop Compren goeg. ey p——— At 77
Mean 4 S0 4 sp Becs (3% €11
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low recuperation!

* clear reduction tongue strength wit

= no follow-up beyond 14 days
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IOPI - FOLLOW-UP 10PI

Measuring tongue strength
Is tongue strength training effective?
Indications and contra-indications for tongue strength training

Increase of tongue strength
- is possible due to scientific exercise construction
= hugely motivating for patients

+ “What's my number today?”
+ Forget your tongue spatula and saying:
“I think it’s better...”

0. U

IOPI - TONGUE STRENGTHENING IOPI - TONGUE STRENGTHENING
= traditional dysphagia therapy * recent insights:
- compensation to prevent aspiration - adaptation of ‘exercise training practices’ #
- postural | » physical therapy insights \
+ bolus-modification {viscosity, volume, consistency) - neural plasticity, muscular adaptation
- exercise ~ ‘force the neuromuscular system beyond the level
» range of motion of usual activity’ \‘
* increasing effort - based on ‘skeletal muscles’ -
= stimulating the sensory system
- biofeedback
I0PI - TONGUE STRENGTHENING I0PI - TONGUE STRENGTHENING: HOW?

« aims of tongue strengthening? = repetitive tongue-palate resistance training
« anterior and/or posterior tongue v

'
[ increase maximum tongue strength? \ ; L
[ increase swallowing strength? et ' § ) ;
[ improved swallowing? iy A \
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