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ABSTRACT

Amyotrophic Lateral Sclerosis (ALS) is one of the most common
motor neuron diseases affecting the bulbar, limb, and
respiratory muscles. To date, only a few studies have been
published regarding the nature of gspeech-swallowing
characteristics, assessment, and management. So, the present
study highlighted the nature of speech impairment, swallowing
difficulties, detailed evaluation, and rehabilitation options
recommended in a young-onset ALS individual. Speech
evaluation indicated the presence of flaccid spastic mixed
dysarthria. His speech was characterized by hypernasality,
imprecise consonants, distorted vowels, harshness, short
phrases, mono-pitch, mono-loudness, silent pauses, prolonged
phonemes, sow rate of speech, leading to poor speech
intelligibility. Swallowing assessment revealed a moderate
degree of dysphagia. After 40 sessions of speech therapy, there
was a dight improvement in the oro-motor strength and control
of few articulators increasing the word level intelligibility, but
the improvement was not significant enough. As a result, the
QOL of the present case did not improve significantly. So, the
authors would like to conclude that it is important to focus on
total communication along with speech therapy from the very
first session for a significantly better QOL.

Keywords: Amyotrophic lateral sclerosis (ALS), dysarthria,
dysphagia, motor neurons, degeneration, qualitiif@f(QOL),
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INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a progressimotor
neuron disease that affects nerve cells in thenbaaid spinal
cord, causing loss of muscle control (Mayo Clin@98). It is a
rare, idiopathic, fatal disease of insidious ongée risk of ALS
increases with age and commonly occurs betweengée of 40
to 65 years (Kiernan et al. 2011). About 10% ofcakbes of ALS
begin before age 45 (young-onset ALS), 1% of cédsegin
before age 25 (juvenile ALS) and the rest begisraf5 years
(adult-onset ALS) (Kiernan et al. 2011). The orfeALS can be
at the limbs or the bulbar regions which then ewalhyt spreads
to respiratory, myotomes (National Institute of N#agical
Disorders and Stroke 2013).

Over the last 3 decades, a very few studies hasausked
the speech characteristics in ALS and the resuaite mevealed
significant problems in respiration — poor resmrgt control,
poor vital capacity; phonation — poor phonationation, highly
variable phonatory measures (like fundamental ®eqy, jitter,
shimmer, and signal to noise ratio), strained vomteangled
voice, harsh voice; resonation - hypernasality, rpoo
velopharyngeal closure; articulation — slurred sheémprecise
consonant production, poor diadochokinetic ratejericy —
inappropriate frequent pauses, increased effodw slate of
speech; prosody — mono-pitch and mono-loudnesanaikly
reducing the intelligibility of the speech. Acouséinalyses of the
voice have revealed deviant fundamental frequeanyplitude,
and frequency perturbation (e.g., shimmer, jitt@dice range,
vocal quality, and phonatory instability (Darley,rohson &
Brown 1975; Kent et al. 1990; Kent et al. 1991; i@ain et al.
1994; Ball, Beukelman & Pattee 2002; Lundy, Roy,eXu
Casiano & Jassir 2004).

Besides speech problems, individuals with ALS sufifem
mild to moderate dysphagia within the first two geafter the
incidence as a result of weakness in oro-motor feagtational
Institute of Neurological Disorders and Stroke 2013he
symptoms include the inability to form and hold Umh the
mouth, difficulty inmastication, bolus residue imebral cavity,
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delayed swallow reflex, nasal penetration, coudbreeor during
the swallow, reduced laryngeal elevation, throathg, gurgled
voice quality after the swallow, and multiple swals fora
single bolus (Grad, Rouleau, Ravits & Cashman 2017)

As the disease progresses, 80-95% of individuatls ALS
are unable to meet their daily communication nedtiés may
prevent individuals with ALS from participating imany
activities, affecting their quality of life (QOL)afious studies
have evaluated both health-related and non-heeli#ited factors
of quality of life in individuals with ALS and repied poor
scores as the disease progressed (Feroldi, Girmycthhnetta,
Sansone & Schindler 2014).

People with ALS who have difficulty speaking maynbét
from speech therapy in the early stages of ALS @doh
Elackattu, Noordzij, Walsh & Langmore 2009; Tom8kGuiloff
2010), especially when the progression of ALS @svs{Borasio,
Voltz & Miller 2001; Kihnlein et al. 2008). Lip antbngue
exercises may sometimes help individuals with Ab®nunciate
words more clearly but there are no credible data o
strengthening exercises of the orofacial muscldgreas in fast
progression ALS, neurologists discourage the userafmotor
exercises (Miller et al. 1999).

Researchers have documented that resistance eserorsl
motility, and strengthening activities, isometrigeecises, and
loudness activities focusing on intensive vocalfaldduction
exercises may result in decreased voice qualitysaraghid rate of
decline in intelligibility in individuals with ALS (Ramig,
Countryman & Thompson 1995; Watts & Vanryckegherf1j0
So, the authors recommend the usage of Augmentaince
Alternative Communication (AAC) such as computesdzh
speech synthesizers that use eye-tracking techmdlmgALS
with fast progression which can improve the ovegalblity of
life (Korner et al. 2013).

Knowledge of the characteristics, detailed evatmtiand
management of speech in individuals with ALS ispnierportant
as it helps the professionals and the caregivegivi® a better
service to the individuals with ALS. This knowledge often
used for rehabilitation, employment, participatian the
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community, and to inform the role of family membénsthe
betterment of the ALS individual. In India, verywfestudies have
been carried out regarding the nature and sevefitgpeech-
swallowing impairment, the severity of ALS, QOL, dan
management of communication problems in young adwith
ALS. The review of the literature also indicategttiALS in
young adults is rare (Nusrat, Mahmood, Marsia & Mabd
2019). Hence, the present study aimed to investitiet nature
and severity of speech impairment and checked B& @ a
young adult diagnosed as having ALS, and also deatsd the
effect of therapeutic management that was undartake

METHOD

A36 years old male was referred to the departmérspeech-
language pathology by a neurologist in July 202@hwthe
complaint of unclear speech and difficulty in swaling. A
detailed history revealed that in June 2019, thentlnoticed
changes in his speech following a high-grade féwe8 days. As
the changes were subtle, it was neglected. Fouthmadater, the
client developed difficulty in swallowing both sdliand liquid
food with a significant weight loss. However, theolpems
gradually progressed, so the client consulted aohagist, where
the Nerve Conduction Study reports revealed anmtdraon cell
disease involving bulbar segments. CT scan repextsaled a
few small T2/FLAIR hyperintense foci in bilaterabhtoparietal
white matter, few enlarged upper jugular lymph repdend no
abnormal mass lesions. Later he consulted anotberologist
for a second opinion, where the reports revealgdssof both
UMN and LMN damage such as left lower limb weaknessak
cough, facial and tongue weakness with fasciculatiand
dysphagia. The patient was diagnosed with youngtoAkS by
the neurologist.

Speech and language evaluation was done on 319020
which revealed language was intact, but exhibitedese
impairment in all the speech subsystems indicatiegpresence
of severe dysarthria. Frenchay dysarthria assesqRBA) was
administered to know the type of dysarthria andsihie-sections
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included reflex, respiration, lips, jaw, palaterytageal, tongue
intelligibility, and other influencing factors. Thexaminer scored
on a nine-point rating scale (a — normal, e — cetaby

abnormal) based on the patient’s response to #ks ia the test.
Perceptual evaluation along with acoustic analysés done
using Praat software (version 5.3) to assess vbierningsson’s
four-point rating scale (Henningsson et al. 200&swsed to
assess the nasality, speech understandability, speech
acceptability.

To assess the severity of the swallowing probleiydf®y
swallow questionnaire” was used. The client wasdatsing the
“Amyotrophic Lateral Sclerosis Severity Scale (ALl Son four
subsections (upper extremities, lower extremitgseech, and
swallowing) to check the degree of functional imnpeint of
ALS (Hillel 1989). “The Dysarthria-Related QOL Qtiesnaire
(QOL-DYS)” (Piacentini, Zuin, Cattaneo & Schind2011) was
assessed on four subsections (speech characteristicational
difficulty, compensatory strategies, and the pemireaction of
others) the QOL of the ALS client and it was alsionanistered
to check the efficacy of speech therapy. Pooreistaees, better
the QOL in those subsections. Forty hours of spéeetapy was
given for 2 months and post-therapeutic evaluatifospeech and
swallowing was conducted to track the improvement.

RESULTS

Pre-therapy

The FDA results revealed impairment in all the gstems of
speech indicating the presence of dysarthria (Eigly. The
speech characteristics observed in the clientedpdad more
than one type of dysarthria indicating it to be ixed type of
dysarthria. The client takes frequent breath intakhkich

indicated poor respiratory control. Due to COVID-difuations,
the respiratory system was assessed subjectively nog

instrumentally. His maximum phonation duration ved®ut 5 to
6 seconds. He had a weak cough, and the voicesassesdone
using GRBAS revealed, “Harsh strangled voice” dualvith

poor control over voice leading to minimal changesgitch and
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loudness. The client's fundamental frequency wa Hz with
higher F1, F2, F3 and there was a breakdown of datm
structure.

Articulation assessment revealed the presence pfeirise
consonant productions and vowel distortions. A thasses of
sounds were affected, where lingua-palatal and eelands were
the most affected, followed by bilabials and lalgiothls whereas
glottal and inter-dental sounds were least affectédwel
articulation revealed mild distortion for the vowel whereas
vowel /u/ was the most affected followed byvowélSlightly
drooping lips (towards the right), reduced speed| eange of
movements during retraction and pursing were oleskr#t rest,
the jaw appeared to be relaxed in a normal posérmhin speech
tasks, minimal deviation of the jaw was noticed.ngioe
examination revealed severe weakness where that ai@s
unable to elevate or make lateral movements of ttimgue
whereas protrusion of the tongue was found to batdd.
Alternate motion rate (AMR) and Sequential motiater(SMR)
revealed reduced speed, range, and accuracy ofmeons. The
rate obtained for AMR and SMR were 1.75 and 0.36,
respectively.

Resonance assessment revealed hypernasality d@esdocia
with nasal air emission. So, Henningsson’'s founrpamating
scale was used to check the severity of hypermtgsalbeech
understandability, and speech acceptability. Thentlscored
“three” on all three sections indicating severe dipasality, as
well as severely affected speech understandabibiyd
acceptability which shows that the client's speéshhard to
understand most or all the time with the least pid®lity. Also,
both audible, as well as inaudible nasal air emissi were
consistent. Prosodic aspects of speech were dscted which
revealed mono-pitch and monoloudness in connecpegcs.
Speech examination also revealed short phrasegpriogriate
silences, prolonged phonemes, and prolonged ingebetween
phonemes. His rate of speech was found to beylkgbhkes per
second indicating a slow rate of speech.

Swallowing assessment revealed that the client had
experiences choking occasionally and reported trgoBydney
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swallow questionnaire was used to assess the sewdrithe
swallowing problem. The results indicated clientswaaving
moderate difficulty in swallowing soft, hard, andydood. He
always needs to swallow more than once for the foagb down.
The impression obtained from the evaluation shovikd
presence of dysphagia. However, could not carry ant
instrumental evaluation.

The ALSSS rating revealed a score of 4, 5, 9, aodt®f 10
in each section like speech, swallowing, lower exities, and
upper extremities, respectively. Hence, the bulbeore is 9
(speech + swallowing) and the spinal score is 1@wvédl
extremities + upper extremities). The results of LADYS
revealed a score of 40, 40, 29, and 23 in eachosetike
“speech characteristics,” “situational difficulty;tompensatory
strategies,” and “perceived reaction of othersspestively.

Post-therapy
Forty hours of speech therapy was given for two tm&rthrough
online sessions. The goals taken were: (1) to irgthe oro-
motor skills by using isotonic exercises, (2) Topiove the
breath support using respiratory exercises, (3)ifiprove the
phonatory and articulatory skill by traditional iadation
therapy, and (4) To improve speech understandabdind
acceptability at the word level. Concerning dysphaglietary
modifications were done, where he was recommendeidke
only pureed diet and liquids. Also, head positigntechniques
were taught while eating. Post therapeutic assedsmeealed
considerable improvement in respiratory control rghthe MPD
increased till 10 to 12 seconds. Voice assessnemetled some
changes in pitch and loudness but uneven progressio

In articulation, a slight improvement was seen he t
spreading, lateralizing, and puckering of the ligdso, the
asymmetry during the spread of the lips was skghtiduced.
Very little improvement was seen in tongue prowuasiand
elevation, whereas, a good improvement was seetorigue
lateralization where the client was able to mowethngue both
ways but was laborious or incomplete. At a time2 sound was
well articulated, others were distorted. There wasslight
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improvement in AMR than SMR. The jaw movements wals®
improved, where he was able to open the jaw widelg was
able to do laterals movement of the jaw. The oVemdiculation
was improved in bilabials than other sounds andaraMLU of
1- 2 words. Resonance assessment revealed thatnhgpbty
was reduced from severe degree to mild to modénatewels,
in monosyllabic and few bisyllabic words only. Teewas no
improvement noted in the prosodic aspects of speech

[ REFLEX [ RESPIR LIPS JAW PALATE LARYNGEAL TONGUE INTELLIGIBILITY

Abnormal

m Pre-Therapy

® Post-Therapy

Normal

Figure 1.Pre-therapy and post-therapy FDA results.

The ALSSS rating revealed a score of 5, 7, 8, andt®f 10 in
each section like speech, swallowing, lower exttiesi and
upper extremities, respectively. Hence, the bulicare is 12 and
the spinal score is 16. The post-therapy result®OL-DYS

revealed a score of 34, 36, 24, and 18 in eachosetike

“speech characteristics,” “situational difficulty;tompensatory
strategies,” and “perceived reaction of othersspeztively.

DiscussIioN

Pre-therapy

The present study also shows clusters of abnormekch
characteristics of both flaccid and spastic dysethHe had
severe hypernasality, nasal air emission and pesepinatory
control (a characteristic feature of flaccid dykd#), strained
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and harsh voice quality, slow rate of speech astbdied vowels
(spastic component), and imprecise consonants} gioases,
mono-pitch, and monoloudness (characteristic featiuhat are
common to both flaccid and spastic dysarthria).s€hindings
agree with the previous findings of Darley et 4P§9) who also
reported that ALS with mixed flaccid spastic dyka# leading
to poor speech intelligibility.

The present study results also support the restiltgveral
previously done studies on the articulatory abnditres due to
weaknesses in oral speech mechanisms that coettibueduced
intelligibility in ALS (Kent et al. 1990; Duffy, Pech & Strand
2007). Voice quality and prosodic assessment resfilthe
present case is supported by few previous studies also
reported harsh voice quality, prolonged intervgisplonged
phonemes, and inappropriate silences in their stDdyley et al.
1969; Duffy et al. 2007).

Speech or swallowing problems were the initial stongs
noticed in the present case, which can be becdube dbulbar
onset” of ALS. Also, the ALSSS score for speech and
swallowing was poor compared to the score of uppel lower
extremities revealing a poor bulbar score. Thisvesothat the
present case is a bulbar onset of ALS and thidtrespports the
previous literature results (Shellikeri et al. 2P1QOL-DYS
guestionnaire results revealed maximum scoring e t
subsections of “speech characteristics” and “dinat
difficulty,” revealing a drastic impact of ALS on@@). Whereas
“compensatory strategies” and “perceived reactiootlers” had
fewer scores revealing a better QOL than the otiven
subsections. This might be because, the subsections
“compensatory strategies” and “perceived reactibotloers” are
not solely dependent on the client, and the famigmbers,
friends, and his environment play a major role imese
subsections.

Post-therapy

The therapy goals were taken, to strengthen theystdms of
speech using oro-motor exercises, breathing exex,disaditional
articulation techniques, which in turn is beliewedmprove the
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overall speech intelligibility with the usage ofettopen mouth
approach. The post-therapeutic examinations regtealegood
improvement in breath support for speech, increaagimum
phonation, pitch control, and loudness controkhia articulators,
there was a good improvement in lips spread, lgb, sdternating
movements of lips, velar movement, tongue lateatibn, and
word level intelligibility. Very little or no impreement was seen
in other aspects of speech subsystems (Figure dijceZning
swallowing, there was a significant improvementcontrolling
the drool/dribble, which might be an effect of anomtor
strengthening exercises. Chocking was also sigmifig reduced
because of the diet and head positioning techniques

The present study supports the results of previtersture
which showed improvement in speech after speechplién the
early stages of ALS (Borasio et al. 2001; Kuhnleiral. 2008;
Cohen et al. 2009; Tomik & Guiloff 2010); wheretontradicts
to the results of Ramig et al. (1995), Miller et @999), Watts
and Vanryckeghem (2001) who stated that speechapier
decreases voice quality and speech intelligibilityindividuals
with ALS. The ALSSS revealed not a significant iimygment in
all the four subsections. So, there was no signific
improvement in the post-therapy QOL-DYS results.

CONCLUSION

The present case report sheds light on the spdeghateristics,
assessment, and management of an individual wisiheayoung-
onset ALS. After 40 sessions of speech therapyetheas a
slight improvement in the oro-motor strength andtoa of few

articulators increasing the word level intelligityil as shown by
FDA. But there was no significant improvement ia #everity of
ALS, as shown by ALSSS. As a result, the QOL of phesent
case did not improve significantly. The authors ldolike to

conclude that it is important to focus on total coumication, so
we recommend the use of AAC along with speech fyefiom

the very first session for a significantly bettedQ
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