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LEARNING OUTCOMES

Define diagnostic features of atypical parkinsonism (AP) vs. Parkinson disease to
aid earlier identification

Based upon clinical research presented, clarify why an integrated approach to
communication and swallowing is indicated for atypical parkinsonism

Identify and adapt preventive and rehabilitation management strategies for the
communication and swallowing challenges associated with atypical parkinsonism

PARKINSONISM

Pathologically & clinically heterogenous
group of neurodegenenerative diseases
sharing a hypokinetic rigid syndrome

Parkinson disease (PD)
Bradykinesia in combination with either
rest tremor, rigidity or both

Supportive criteria
Dopaminergic therapy responsiveness
Marked on-off fluctuations

Idiopathic PD is most common type of
parkinsonism
Near normal life expectancy

CORE CLINICAL FEATURES

PD
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ATYPICAL PARKINSONIAN
ATYPICAL PARKINSONISM SYNDROMES

Adult-onset TAUOPATHIES ALPHA-SYNUCLEINOPATHIES
2" most common group of Sporadic . . . . .
a a A Rapidly progressive, fatal Abnormal accumulation protein Tau Abnormal accumulation protein a-Synuclein
parkinsonian disorders " y
Multiple neurodegenerations (aSyn)

PSP Progressive supranuclear palsy

PD Parkinson disease
CBS  Cortico-basal syndrome
Rapid disease progression

MSA  Multiple system atrophy

Absence or paucity of tremor FTDP  Fronto-temporal dementia
Even with parkinsonian features, Early gait abnormality w/Parkinsonism DLB  Dementia w/Lewy bodies
R Postural instability
it (5 3 ety (e D Lo Pyramidal tract findings (UMN, pseudobulbar AD  Alzheimer’s disease
another parkinsonian disorder )
(Schroter et al., 2023) Poor response to levodopa
Early dysphagia

Dysarthria other than hypokinetic (Duffy, 2013)

Evolving based upon certain clinical features PSP Progressive Supranuclear Palsy

and neuropathologic confirmation

Most common parkinsonian disorder CORE CLINICAL FEATURES
following PD

AP ~ MDS-PD Postuma et al., 2015 Most common phenotypes

Postural

PSP-RS Richardson’s Syndrome > =
. instabili
DIAG NOSTIC . MDS-PSP Hoglinger et al., 2017 PSP-P Parkinsonism ty
CRITE RIA PSP-SL Speech/language
- CBS Armstrong et al., 2013 Additional possible clinical features Parkinsonism

Typically symmetric

- MDS-MSA Wenning et al., 2022 Hypokinetic, spastic dysarthria rarltarielian
Early dysphagia d - Akinesia
sfunction
Photophobia 4
. . A
CBD Cortico-Basal Degeneration MSA Multiple System Atrophy
Least common parkinsonian disorder CORE CLINICAL FEATURES Phenotypes CORE CLINICAL FEATURES
MSA-P Parkinsonian
Several phenotypes ‘ MSA-C Cerebellar
Cortico-basal syndrome (CBS) o
Frontal behavior-spatial syndrome (FBS) dC: l(t:It‘i,gn Additional possible clinical features Autonomic
Nonfluent/agrammatic variant of primary 4 Ataxia (gat, limb) dysfunction
progressive aphasia (nfuPPA) Ataxic dysarthria
) Dysphagia
P I Isy synd PSPS
rogressive supranuclear palsy syndrome (PSPS) Parkinsonism o o dysfunction
Additional possible clinical features Craniocervical dystonia (anterocollis) — PSP with
Progressive non-fluent aphasia retrocolllis Parkinsonism S“:ﬁ:i::
Intention tremor 0 Inspiratory stridor >30% (Gandor et al., 2020) MSA-P y;;sA-c
Alien limb phenomena Apraxia Discriminates from PD
Myoclonus VF motion impairment, VF fixation, PVFM, irregular
arytenoid cartilage movements (Mozzanica et al., 2023)

S
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o Inform earlier, accurate diagnosis

> Prognostic implications as functional decline is much more
rapid

EARLY SLP
CONSULTATION

© Preserve health and improve quality of life

RIORITIES > Support and educate with regards to communication &
P swallowing to inform quality patient-centered
decisions re: clinical interventions

> Enroll in research and participate with disease modifying
therapies to prevent or slow down disability

Motor Speech Disorders

Dysarthria is the most common motor speech
disorder in atypical parkinsonism
tends to be most severe in PSP but
associated with disease severity across AP
groups

Features of hypokinetic dysarthria:
+ Reduced loudness
+ Tight breathiness
+ Monopitch/monoloudness
+ Rapid rate with short rushes of speech
«+ Imprecise articulation associated with
reduced range of motion of the articulators Hypokinetic is the most common subtype of
+ Dysfluencies dysarthria

E————————
14

Motor Speech Disorders

Dysarthria

Patients with PSP often
have light sensitivity and
will wear dark glasses

Features of mixed spastic-hypokinetic dysarthria: andor a hat

Reduced loudness

Phonatory strain

Monopitch/monoloudness

Normal or slow rate, possibly with short
rushes of speech

Imprecise articulation associated with
reduced range of motion of the articulators

Mixed hypokinetic dysarthria should raise suspicion
for atypical parkinsonism

S
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Motor Speech Disorders

Dysarthria

Features of mixed spastic-ataxic dysarthria:
* Uncontrolled loudness variation

Phonatory strain
Monopitch
Slow rate

Irregular articulatory breakdowns,

Mixed ataxic dysarthria may be seen in PSP but is
more common in MSA-C

S
16

Motor Speech Disorders

Apraxia of Speech (AOS) is less common than dysarthria in atypical
parkinsonism
However, the presence of progressive AOS is strongly suggestive of a 4R
tauopathy

PSP-SL

CBS

S
17

AQOS Phonetic Subtype

Features include
articulatory distortions
distorted substitutions and additions
increased errors with increased phonetic
complexity
silent or audible groping or
restarts/revisions

More likely to develop aphasia and have CBD
pathology

S
18
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AOS Prosodic Subtype

Features include
slow rate
syllable and word segmentation
reduced words per breath group

More likely to develop parkinsonism and have
PSP pathology

19

Language Disorders

Aphasia is most common in CBD pathology
Agrammatism often present
WARB profile often anomic as nonfluency may
not as severe as Broca'’s profile
It is important to include multiple measures
of grammatic integrity because of cognitive
and motor speech confounds
Undistorted sound substitutions likely reflect
phonologic errors and may co-occur with
apraxic errors
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Cognitive Disorders

Cognitive difficulties common in AP
Cognitive difficulties more likely than aphasia in in PSP and MSA
However, PPAOS (by definition) has no accompanying cognitive
difficulties, at least at disease onset
Common impairments
Immediate and delayed episodic memory
Executive function
Word fluency
Processing speed
Apathy
Irritability
Depression

25

Yes-no reversals

24

Standard motor speech exam (Duffy, 2020), including oral
mech exam and tasks targeting motor planning

“PEARLS” FOR
ASSESSMENT
OF SPEECH,
LANGUAGE,

Aphasia batteries may not be sensitive to subtle
agrammatism, written language sample can be helpful

Nonaphasic cognitive communicative impairments are
often evident and influence performance on language tests.
AND Neuropsychological assessment provides additional insight

COGNITION

oPeriodic reassessment is needed to identify priorities for
management
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o Establish most reliable yes-no response; alert conversation
partners to expect self-corrections
oTraditional therapies for hypokinetic dysarthria do not have
as predictable outcomes for AP but may be helpful for select
patients
Be mindful of mixed dysarthria features that make a
loudness-focused therapy contra-indicated (e.g.,
increased phonatory strain in mixed spastic dysarthria
o Prioritize comprehensibility strategies and multimodal
AND communication
oNonaphasic cognitive communicative impairments impact
COGNITION the patient’s ability to apply strategies, the conversation
partner may bear a good deal of the burden
oPlan ahead for progression. AAC may be helpful but must
take into account language and cognitive limitations
oFocus on function and quality of life

“PEARLS” FOR
TREATMENT OF
SPEECH,
LANGUAGE,

Airway Protection

There are high rates of dysphagia and aspiration pneumonia in atypical PD

Dysphagia is considered largely inevitable in atypical parkinsonism
All phases of the swallow can be impacted by atypical parkinsonism

There is marked heterogeneity in the presentation of swallowing-related dysfunction based
on the distinct patterns of cortical and subcortical involvement, likely impacting swallowing
in unique ways

(Hoglinger et al., 2

Litvan et al. 1996, 1997; Muller et al. 200

Progressive Supranuclear Palsy: Swallowing

o a5 572 @ HHS Public Access

Author manuscript
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Dysphagia in Progressive Supranuclear Palsy
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Predominant oral phase impairments, including back and forth rocking motion of the tongue, delayed initiation of the
pharyngeal swallow, and oral residue.

Disease severity correlated significantly with oral (r=.0.42, p=.0.002) and pharyngeal (r=0.41, p=.0.003) total scores

patterns of ical impairment to oral and phary phase
impairments.

Greater motor speech disorder severity was related to more severe pharyngeal phase impairments

A trend for participants with spastic dysarthria and/or AOS to exhibit more severe dysphagia was observed

(Clark et al., 2019; Clark et al., 2021, Petroi-Bock et al., 2023)

Progressive Supranuclear Palsy vs PD: Swallowing ™5 - — =
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Across all thin-liquid boluses, individuals with PSP
were more likely (OR=4.82; 90% Cl: 1.25-12.73) to
have deeper airway invasion (i.e., higher PAS
scores) compared to PD

(Borders et al., 2023)

Multiple System Atrophy: Swallowing *"*
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Relationship Between Pneumonia
and Dysphagia in Patients With
Multiple System Atrophy

i

swallowing C -
Analyzed Using FEES Examination
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= ‘Compared to Parkinson’s Disease
More oral phase impairment when compared with PD

Marked penetration and aspiration with liquids

Residue in the pyriform sinus and vallecula with all consistencies
Vocal fold motion impairment was frequent (56%)

No significant differences between patients with MSA-P and MSA-C in the dysphagia characteristics and laryngeal
movement alterations

Patients with a history of pneumonia have more severe dysphagia.

a etal, 2022; Vogel et al

Individuals with Parkinson’s Disease have progressive and pervasive
disorders of BOTH cough and swallowing

Exp Exp

o effort Throat clear Cough

egland et al., 2014; Troche et al., 2019)
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Progressive Supranuclear Palsy: Cough

RESEARCH ARTICLE

Sensorimotor Cough Dysfunction Is Prevalent and Pervasive in
Progressive Supranuclear Palsy
s G Borers, M GO 5L © Jordarna s vtz S, COOSLP” James . Cuts, P, GO0, 2G5,
o Vanages Aroyave M. Wohale 5 Tcce, P, CCELSLA "

s

“Dapmant ofNivseiogy, By Colge of e, vt Toras, LUSA

Decreased PEFR for PSP compared to PD for voluntary
(P< 0.001) and reflex (P=0.041) cough.

Decreased CEV for PSP compared to PD for voluntary
(P< 0.001) and reflex cough (P< 0.001).

Decreased CVA for PSP compared with PD across cough
types.

TABLE 1 Domographic Charsterstics

PSP(n=26)  PD@=26
Age, mean (SD), y RO 73766
Sex o)
Male 16 )
Female 10 6
MoCA, mean (D) w2000 575612
Disese dumion from 5,01 (214) 530 @57)
ptom onser,
mean (D). y
Schwib and England 4769 2339) 7846 (16.40)
Sctivites of il
living, mean (SD)
Stvllowing seveiey” see 305

o

. progresive swprancs ily: D, Pekion's dscase S0, sl deis

tion! MoCA. Montral o A

(Borders et al., 2021)
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Progressive Supranuclear Palsy: Cough ® _tmsswe=
-

Sensorimotor Gough Dysfunction Is Prevalent and Pervasive in
Progressive Supranuclear Palsy

(8) VTG SersotSope G Conprson

James. . Borders, M5, GOC 51 P, © Jodanna S, Sz 15, CGC 517 James A G, D, O0G 51, 505 57
Nora Vanugas Aoyava, MD, and Michalo . Trocre, P10, GCC SLP™

Tosstors Goge, Gomoi Uy,

rmrS—

reduced UTC sensitivity compared to norms

Reflex cough motor slopes were not significantly different between PD and PSP.
Cough thresholds were also not significantly different between PD and PSP

N o Vo s Yo L4
Cupsent o, Sopn g ki Fsin T, USA
P
i
= Individuals with PSP showed significantly H
higher urge-to-cough sensitivity slopes 5
compared to PD (P=0.041) ﬁ'
= All participants with PSP and PD d. rated = = = e
pet—

(Borders et al., 2021)
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Comparing PD, PSP, and MSA-C: Cough
TABLE 1 Demographic Characteristics
PP D20 P
Age, mean (SD),y 72,08 (.47) 7157 (6:63) =
Sex (n) Sex
Male 16 20 F 3(429%)
Female 10 6 M 4(57.1%)
MoCA, mean (SD) 20.21 (7.00) 25.75 (3.12) Age
Disease duration from 5.01 (2.14) S9CS en) 507682
s
‘mean (SD), y Median [Min, Max] 56.0[47.0, 68.0]
Schwab and England 47.69 (23.38) 78.46 (16.42)  SARA Score.
activities of daily
ving mean(SD) Mean (SD) 202(841)
Swallowing severity* 3026 3(1-5) Median [Min, Max] 190[10.0,31.0]
‘Penctration-aspiration scale scores obtained fiom trias of 90 mL thin liquid dur-  Missing 2(286%)
e Tt Numbr o Patipars
B i s e 50t e
ok et weac 70100%)

(Borders et al., 2021, unpublished data)
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Comparing PD, PSP, and MSA-C: Voluntary Cough

Healthy Controls. Parkinson's Disease Progressive Multiple System
Palsy Atrophy- €
Peak Expiratory Flow Rate, 5.38 274 (0.81) 182 (0.93) 1.85 (0.820)
Cough Expired Volume. 077 054 (0.44) 0.37 (0.39) 0504 (0.264)
CoV for PEFR 8.9% 14.4% 19% B

Healthy Adutts Progressive Supranuciear Palsy

Atou )
Ao L)

| &
[ N

vs )

(Borders et al., 2021; Lowell et al., in prep; Brandimore et al., 2015)
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Comparing PD, PSP, and MSA-C: Reflex Cough

et L)

Healthy Controls. Parkinson's Disease Progressive Multiple System
Palsy Atrophy- €
Peak Expiratory Flow Rale 454 2.42 (0.64) 1.89 (0.62) 2.09 (0.92)
Cough Expired Volume 061 0.49 (0.21) 0.37 (0.39) 0.405 (0.273)
Urge-to Cough 6 3 3 2
CoV for PEFR 14.6% 14.3% 18.7%
Healtny Adults Progressive Supranuciear Palsy.

— ,_\LK*V\U

(Borders et al., 2021; Lowell et al., in prep; Brandimore et al., 2015)
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What may underly some of these deficits?

38
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Vocal Fold Bowing Vocal Fold Bowing

D —
it

e Amercan Larymgoiogal,
e v Dtesea By .

The Role of Vocal Fold Bowing on Cough and Swallowing Dysfunction
in Progressive Supranuclear Palsy

The Role of Vocal Fold Bowing on Cough and Swallowing Dysfunction
in Progressive Supranuclear Palsy

Necati Enver, MD ©; J
Jordanna 5. Sevitz, MS, CC

C. Borders, MS, CCC-SLP; James A. Curtis, MS, CCC-SLP,

Necati Enver, MD ; James C. Borders, MS, CCC-SLP; James A. Curtis, MS, CCC-SLP;
 Nora Vanegas-Arroyave, MD; Michelle 8. Troche, PhD, COC-S

Jordanna S. Sevitz, MS, CCC-SLP; Nora Vanegas-Arroyave, MD; Michelle S. Troche, PhD, CCC-SLP

Bl in PSP was not influenced by age, sex, or disease duration (p >.05)

Those with severe vocal fold bowing had significantly worse voluntary PEFR (p = .010), voluntary
CVA (p = .005), and reflex CVA (p = .020) as compared to those with mild to moderate vocal fold
bowing

Bawing Indox

Controlling for age, PSP demonstrated a 5.11% more bowing compared to PD and 6.27% more
bowing compared to ataxia

All people with PSP had some degree of vocal fold bowing
47% > mild-to-moderate vocal fold bowing
52% > severe vocal fold bowing

(Enver etal., 2020) (Enver et al., 2020; Tipton etal., in prep) 40

Lingual Strength Respiratory Strength

Heallhy Controls | Parkinson's Disease | Progressive Multple System Healthy Controls | Parkinson's Disease | Progressive Mulliple System
B Supranuclear Palsy | Atrophy- C L Palsy Atrophy- C
Max Anterior Pressure 57.42 (12.97) 45.45 (17-73) 373 (83-3) 34 (7-60) Maximum Expiratory Pressure 75 102 (10.203) | 7457 (133-193.7) | 52.7 (5155
(in kPA) (em Hz0)
Swallowing Pressure 20(9) 18.91(6.:33-35) 144 (55-32) 149 (225) Maximum Inspiralory Pressure 81 52(F) 3533 (53 - 87.3) 127 (1116
(in kPA) (em H20) 100(M)

1994; Troche et al., 2023

ilverman et al., 2006; unpublished data)

eates et al., Sevitz et al.

(Feietal

41 42

022; unpublished data) (Enright et al.

Compl i i of ing (and cough) are necessary in APD

Distinct individual differences in airway protective dysfunction within and across APD

Clear dysfunction across the continuum of airway protection (swallowing + cough)

High rates of aspiration pneumonia

Reminder - that which is influencing their speech-language production is likely also impacting their
eating and drinking abilities (e.g., bradykinesia, difficulty with attention, disinhibition, etc)

Treatment

44
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M, 5] ]
Research Article AL PRAGTEE
il y-Swallow Ct linati skill Training Resulted in Improved i
Training and Voluntary Cough Skill Swallowing in a Person with Multiple System .
T g: A Single-Subject trophy: An Endoscopy Study
Treatment Study in a Person : T —— - =
With Parkinson’s Disease =

James A. Curts Avery E. Dakin;*and Michelle . Troche™ « Training (as published) involves:

+ SEMG electrodes placed on skin overlying suprahyoid musculature

+ Real-time visual biofeedback of extent and timing of muscle contractions
* Software provides dynamic ‘swallow hit’ target for strength and skill training
* Intensity: 1 hr, 5 day/week therapy for 2 weeks
* We modified the treatment protocol
* Weekly in-person BiSSkiT training sessions (1 hr)
+ Daily home practice module (100 swallows)
* Re-evaluated at 4 weeks and 6 weeks

45 46

3
Mf)vgvmn

GUNIGAL PRAGTICE

Skill Training Resulted in Improved
Swallowing in a Person with Multiple System
Atrophy: An Endoscopy Study

First BiSSKiT session: 68% accuracy, target size = 118 pixels
Sixth BiSSkiT session: 78% accuracy, target size = 27 pixels

29 of 30 individuals with PSP attempted EMST

27 were able to successfully complete at least 10 repetitions of the EMST task
Nearly half (48%) required a low threshold device at 30% of their MEP during
initial trials

= Swallowing safety improved
= Patient reported improvements in swallowing symptoms and QOL (per SWAL-QOL)
® Returned for a 6 month follow up and improvements were maintained.

The vast majority of participants (86%) attempted EMST with resistance greater
than 30% of their MEP and were able to open the valve on at least one trial

47 48

Dysphaga 2022)3774-83
itps/dolorg/10.1007/00455-021-10251-1

ORIGINAL ARTICLE ® ‘

(smTAP) on Cough in Palsy:
AFeasi

Immediate Effects of Sensorimotor Training in Airway Protection ‘

y Study

James C. Borders! © - James A. Curtis' - Jordanna . Sevitz' - Nora Vanegas-Arroyave? - Michelle 5. Troche

Table 1 Puticin emogapics

= v duion e D dorsion e N PAS. Mg
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PR M P Sat p 3 i
s M PobbeRseRs 48 100 s s
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(Borders et al., 2022)
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ORIGINAL ARTICLE.

Research Article Fisure I Treateat Potoco aud Devies

Immediate Effects of Sensorimotor Training in Airway Protection B Rehabilitation of Airway Protection in Individuals . Tring @T)
(smTAP) on Cougl i it Palsy: - N .

AFeasibility Study With Movement Disorders: A Telehealth

s . Bordes s . Jrdsna .Stz -Nora negs Ao il . Toche Feasibility Study

Jordanna S. Sevitz," © James C. Borders,"© Avery E. Dakin," Brianna R. Kiefer,”© 3
Roy N. Alcalay,“* Sheng-Han Kuo,* and Michelle S. Troche™* ' prTm—ry

“Labo

Stody o Upper Arway Dysoncion, Deparcs of B

fenes, Teachers Colg, Columbia Usivesy

Peak flow and peak flow variability improved
across smTAP trials

Twenty participants (4 females; age 48 - 83; disease duration <1 - 42 years) completed four weeks of EMST
and two weeks of CST
Participant diagnoses included Parkinson’s disease (PD; n =12), Lewy Body Dementia (LBD; n = 2),
and Cerebellar ataxia (n = 2).
MMSE scores ranged from 23-30, excluding one participant (visual impairment).
Initial SmTAP Trials Final smTAP Trials Eight participants had care-partners who were present during the sessions.

Mean Peak Expiratory Flow Rate (L/s)

(Borders et al., 2022)

51 52

- AJSLPE D= AJSLPE

Research Article

Fiaure 1 Treatment Protocs and Desices

Research Article

SE——— of Airway ion i
Rehabilitation of Airway Protection in Individuals o M g Trakag M) 3:Cinen 1 Tt (5 With Movement Disorders: A Telehealth
With Movement Disorders: A Telehealth e Feasibility Study

0 20 Avery . Dakdn? =
2% Shang Hon i ond Michala 5. Troche™

Feasibility Study

Jordanna s, Sevitz,* © James C. Bordors,*© Avery E. Dakin,* Brianna R. Kiefer,"®
Roy N. Alcalay," ' Sheng-Han Kuo,* > and Michelle S. Troche™* ©

Pre-Post Treatment Change in MEP A sngiePEFR B Ssquenta PEFR

NY Depars i Langugs

+ Initial time taken to obtain MEP and complete EMST was 17.48 minutes
+ Initial time to obtain PEFR and complete CST was 17.69 minutes Time ! +
*Suggests feasibility within a 30-minute treatment session e e

53 54

Individuals with Treatment of airway protection can be feasible and efficacious in APD!!!

spinocerebellar ataxia can ™ o et Jowing amd o dvetanction which are foadhi
e By i e ere are multiple treatment modalities for swallowing and cough dysfunction which are feasible
upreguldte LOU&,h outcomes and show some immediate and sustained effects in people with APD.

after one session of

cough skill training Biofeedback and strength training approaches for the upregulation of swallowing and cough
function are both potential therapeutic modalities which should be further explored in APD

by cough task

. ' However, people with APD will likely require additional cueing and modifications to usual training

f it 3 protocols

H : v

g L We should consider the role of executive dysfunction and memory deficits and their intersection
g : with airway protective treatment in APD.

i

PEFR Crang o Pr Pt CST () e oo

EEEEEEERE e _
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INTEGRATED CLINICAL CASE

69 year old

Take a curious approach
Address AP through its own lens vs. PD

SLP is in unique position to contribute to AP
«  Symptoms began 2.5 years ago
Brain fog, lack of initiative

Particularly clinical diagnosis with respect to motor speech
CLI N I CAL Clinical care and prognostication
Personality change

Imbalance TAKEAWAYS Integrated & comprehensive approach

- Oneyearago Prioritize speech and swallowing goals with consideration to
Falls rapid progression and multiple impairments

Counseling and education re: anticipated disability due to

progressive dysarthria & dysphagia

Dysarthria, greatest complaint is voice

Because HOPE matters
CurePSP

S
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