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< Abstract>

Perceptual, Acoustical, and Physiological Tools
in Ataxic Dysarthria Management: A Case Report

Among the various dysarthric subtypes, diagnosis of ataxic dysarthria is rendered
when the speech characteristics include imprecise and iregular articulatory
breakdowns, marked degree of speech rate impairment, overall monopitch and
monoloudness, and respiratory-articulatory inccordination. Traditionally, speech
pathologists have relied only upon their ‘ears’ to describe and evaluate the dysarthric
speech. A statement of percentage of correct words identified by a listener do not
providle so much more than an index of severity. Within the same perceptual
dimension, a carefully constructed speech intelligibility test can specify patterns of
errors. The patterns can contain a diagnostic value as well as provide strategies for
remediation. The phonetically transcribed texts on single words and a standard
passage, ‘kail' produced by an ataxic dysarthria are presented in this report, with an
emphasis of the articulatory error analysis. Furthermore, acoustic tools [e.g.,
spectrography to measure formant transitions, segment durations, consonant spectra,
etc.] are utilized to serve as basic measures that objectively document patients’ speech
intelligibility. Finally, the treatment methods [e.g., spectrography as a visual feedback,
gestural reorganization using pacing method, DAF (Delayed Auditory Feedback)] to
modify the dysarthric behaviors are presented.
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I A&si= 2

o)A S & ) (dysarthria)@ AFASESC BE, 24 L BF 8= 33z23
(speech subsystems)®] TSR =2 QIF ‘D [oj-language’t obd] Fl'E o
A TYAHY FErzFolg & IA UNAZ Yrold 4 ded 1) 5719,
2) &A471®, 3) ¥971W, a8, 49 2&7@Fe] aReY. olE F WA, F&
a ol ZAGA #FHe =543}, SFEEVITHN, Rx3Fez A& a9
T 2RIt A7 He Aotk ol F Qulo A, 2E7|Fe] ZlEHl o] RgH
‘dys[Zel &}~ arthr[dS-31tH- ia[¥] olzls ol ‘w4 T F-LA4-ITH-2&%
o 8x471 Ad 4 AEe AYHEAHEL ol&lisled HF AFTIA & 5 Joy =
3 £X&o] =1 11§09 HolZl Fue olfE aUlR 2oX1

Add9 vy FEFol F, TFAHAZEY vl FTL&F ol (ataxic dysarthria) [©]
3, 4Z2¥ FEFodg A}e £ (cerebellum) F2 4£HZ AAHE ARFAEE
Aoz Q3 Arle DHNZA £33 MAQ dE £99 LFZNE s A%
TR EFJoze AA, FRAFs T EFAHQA =g, A, 245X Fo,
AA, AvHo 2 AEFHQ SEYol R A, aglx, F7|83 2g7|dAlo)g R
235 & § o

2 At o8 4= F5FNE F7h A9, 281 A5 o AHLE $
e =FF AGA  (perceptual), SFEA  (acoustical), 23 A8tz
(physiological) ZF¥olA 1F3A olekr]s] BRual ok o o], HAFE 77
L FEA7|7150] RUSEHEA $4, 2% 2 A2 FdA ttEe dukolg2E34
3o wig-E E AAYNEL] T EAHgEC] £4 T4 Ut Lo, YA
A viE W, FEFRAES] T 24, 1 EAEL 7Y, AYUNEY 23 "
8 e o] 7HediA =AY ol vA AR £ BA szl W FHAQ
HE Bgdte AaHoln A=A =2 Aol AT &g, AVFA7 of=e
FE3ANGAE AR5sh=d UM EEE F53] 3 AL g S AAH F
€ o)A W] ofd Ferl Bon AzZFH £ JzhE vjswlel AFe N
o AFJAR Aoz FAH g,

I x4

¥ 8A [o)3, 82 LA AF37=2 fle 624 FA2zA dEdge AJx
AT Y A, o] FAe IxHE dol fon, AoHAE W] 6 Ao 2P
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SEAZY TSR0 AEHe AAA, ST, Y =7 @t

M7 F L BA] (diplopia), AABEF 2 vpujy P Tol F FAZ AFRHA
o &HPAEA, A= FF x4 2E (intention tremor)& How HARA 7
s2ol(ataxic gait)7} #FHAL. HA-A71FPEY (Brain-MRDAH [<a¥ 1> F
Zlel w2d, R:(pons) F-iol 22 HAMel B o REHY AxAge A
AeE QAo AZAH FEFNE TR Y FEE A

g

na 1,57 3¥
6581

2/3
12/36

137.2 .

<3¥ 1> &4 LAY H-A73WEY. 1 FI F-Eol 2L HFPMo] 1Y,

AIZAM, B 73 HzHolen ALl 2Ade 54 sHeAddl sl A
33l A BEE EJd &2 LAS tide R dojrke 234 (=717, 1)
A% 371 AR 4 F AARE WY 30-46583 52 AAHAeH HA F
dt @Ak A=A,

Ii. g7h-Agde] 3lojA
1L A 33

AZzE T3 FAEL GrAY Ams=d Ao M THEEA 0188
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4 Sle Aol A7t AAES ‘Aolth ‘HW'E 58 AAH =78 715, ¥4
E P& AR3F A (perceptual analysis)olzti fth A Ho =2 AojgdA7lEL
o] & F=2 o] g, S 54, @At dizE 53 A = T2
QulgtE AolEJEAE HAER 443 Wl o] HAEE A9 o] o= Fx
FRFAE LdFE ‘@ PYEX (speech intelligibility)’ X171 =Hv 2 Alge] 71X
I e DAY HAFAL (severity) E L¥HFE 482 A dd. 2y, oy@
BAFAENE BFE EHFYL FERNE AudnA d= SAdAME sy
gAA ] =2 FA E9ch gAlEo] oE Fof FolE Yehid, of 1T
A7} el dig B4 T3 ojFolzol dr] ujieln. EE, dlsidye
BAstaa & woe O B49 dido] 94 Wisle 1 #}lo] HojAE= g4,
BE 2471 X¥H9 Ue EES F7E JAEA] [o] GA] LW A7to] 48 H
£t dolAgH] G EL AAISY Y3A e PHES HEdA dd

<E 1> "zl ARG BFE3 B¢ 7S Ax Y. o] EFE 27|HIA
[a LANA A& i <3E 2>3 Po] B2 FE oM A9 FolEA £ F
T9 ¥ 2YETE Rt AUAdozE JEUA EAT £ U4 wo =22g
= TH-2SNY Rz Ak 28N 2 F7F viHded AA 370013
F 261918 A A3, dA, A% T LFYu/t #FHAY. asle Fd 29
B 205%2A AR AAgAT EHAY 053 0%, 153 1-20%, 253
21-40%, 35 H: 41-60%, 455 61-80%, 5547 81-100%], 259 T2d4= BAH
At BT 2 HYH 9 £ B 4R AFEHIE dd. <X > A8
Aol FA=AA G ulA= HriAo] PP YT ETYUZE RAFT. o] w9
ZELFE AA 370012 F 190AEA, APEEE 949% [65F5F1o2] Au@d F
23N E FFHAY

A ETE 98 LFHES EHde dud AFHoe=2 FEAQA Y
‘ASHEE HAPolg [1996d 2¢ A AAASLE MY Fd] 25249 [, A
Z, A7, 70, E3R1E 23+ A [HAS-oFRA, AFFA, AAFRA,
oRFA, RAL-AFRA, AF2A - F24, AFRA vS-olFx4, o
ZFFA, AAF2A, ALFTA FS-oFFA, AFRA, ALFTAIE 1o HAdgd
284 a9 63771 47 $£25H0] U= 20 cm x 12 cm 2719 AAH A= Jl=E
< BAGA s AAF F A st 29 LFE AT ZU1HAA <&
>3t <R 504 BE ulgl o] @x LAE 8o oA dixwy, g, va
AR 9 2758 JveEded 53, dAAFdAME €vs3l, 71488, 13
3}, Adgsl, ss, A4Rss F9 dUd eFdde] #FHJY <E 6>34
<E e @AY AsAHol FHAE F A HHHAA 2715 AAEAAH, =
o9 sdo] AAIHE B opel O £A WHolME A AT
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sedate) 71ee FoT olERT RAUTE Mo 2§ W ©STH I Wl
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& 4, =3 A5 da7lA 4750 o49dA B X¥ AEL F9 Yot
NUEARA sk S50 FA4 HEe vEna Adol AR AT =X
878 BT 9 S5¢ Aoy A B A3y 2e Aucg A
Mozt YAL olfE YA E A% Bk ALdE EG o FMAS YAUL F
5] R Aol AdolnE @k @&, W, TF Bk ok B, o

AA W, 21 Ae FASE ¥ 4

el 7hes BEAY FAY 244 S
A oREL BoleT ZAYEA AAE AWAAE . E£ SFee SA9
AZRTE 3] AL ov AAYHz Fao A% e SHE ¢
A the& AR kBT S W& 27 W,

<E 2> 27] 97N @24 LA 93 g& EF 1)
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<E 3> A=Wy T F 84 LAY g

T 7H

2-gvald 710 g B olE R
o, Z2ARtx AR e EW TSy
a3 Mol ol gty =AAGY. 2
gendsee siw guidast 7
AxLEte BAIIv] o] 92 A
=xolg W o=v B A2 7

€A, M| Fo og7tA] HZ=
g o ¢3A HAZE BEEl 7F
£ Fv Yoyl AHFEZIAA @t
E2A FAA F=F5 vi=tn, %
ol BAA.. #Ao] de=g A
TE ¥R AFH=F Adri dx
2 A ddRE ol dARE 7t
o & Axehule AAYAn AP
olf-E ¢AE 2 T Jtode E
& oJuas AU} T o
2d AR dAH AAYRRE F
ot ¥4 9 55 Wnlolofo} HF
og7tA] F ¥ AuAT FU=EF
B8 Qe ZleddEAZ WA
d FAAE $3E o] A=F Ao}
d 24 AdAE AvJie @
. E§ sled 7te g ER A
Adgetste A3Yan] AAWE R
A A7171% sl EXe ¢
oA vle & AR o FFAINE
3& F7lvl R

gE auysidds 9. B34, F

urinaraegairincnamiroarimdap t'a
muat'bodadosaneorilt’ edeuk dagip’ean
anarimdauminik’' yajinda s'idadimajil
ditsanninwemanwanmanhamgwagak’
ak’k’ anoindit=aninp’ oc'ukeamiaurajin
sant’igs’ apirilt’ araoridabomyanjalrog
amtsannilgimals’ugaap gedwenda p
ulginsek pnurinsek norak sek digeyAra
gajisek’aldiliaullyAjyats ajy aditrantsa
ninditeaninditsangamdopgiljumyanaaga
sinbirop gik’ajihanda sup’s’ogenuwa
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praranhanillilcs adabogoit noramyang
wayanennalbuts AA...yat"buts agairilcaa
ngomabiegejariragoilkst niniyurilalged
welk’'at’gatt’a kairenint’ ohanogok™
ek’'gwadigmak garigaprugsaghagit’e
munerejagyals’iregejariragodohanda
heps’albamhodup’ unmanayayadecsu
yaragajiknokt’ Ak knigojaging waildiril
mat bols’uinnindegairedeps yojaginmy
AQjarincrusageninurininig atdirils’ aano
knojosagnimk’eceareriljinegidchanda
t’'ohangairegairindok™s’ aegejarirahaya
cregililgimyasisit’et’eromyagsagejam
gigidohanindedok™s’ Aninuriegemaimils
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EAZY TSR HEFHe A4E, S8, Y83 o #datd

min|gi{p|plpejt|t ||k |kilka|lc|c |ca|s|[[s'1A]]1]

<E 5>

1. XA F
Q=g 23
/m, 9, m/ = /p | i/
d) F¥—[pazp'ul, FF—[chagmull, FE—[hwalt’ogl, B9 —[caijag],
gt —[cnut’caul
@714 g3t
el = [t/ o)) BA—[puatnil, WHF—[crut’csul
@71 F=3k
/tn, W — 1t/
d]) 45 —[yant'ongl, #E&—[hwalt’op]
@AL 3
/k/ = /d, s/ d)) &zt—[hwandapl, F7—[cnuk’sul
OF/RS3t
/te/ —/cn/ d)) 3 —{cnuk’sul
®4 523t
/p, m, t, k, ¢/—/2, h/
o) F¥—[pazp’ul, TH—[2tac’il, &8} —[hophe], B7—[hyogaml,
A %—[himsip]

2. $ATxe W%
oe"
cZadl €s /mpe,rn,l/ ¢
o) )gt—[imagl, AAl—[casil, A E—[s'iim]
-RAiY EF Lo, V9 .
o)) = —[hoyel, BHF—[c’ayag]l, BN —[pnatsil, 3FF—[haul
»SA geto g A e 4+ #FAHA AR
QutE
gojgrlde FHE vrEAGo] JEA dtey 3719
e g FgeA s Tl
L4 wiio] FAH) oY, Golg oA e Bolel dol AlojoA]
FoujgAe] yio] 135 #A&=ch

3. &3
d)) IR —[pratsil, &3l —/hoghe/, AW —{caijap], ¥H—[imap],
23— [caut’caul
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<E 6> 1A% B4 992 FSYEE PAF Ao 2LOH BAE.

’

prlt it tlk|k|jkan|c|c' |enis|s'|1|h

m, n b|Dp
4

<®E
1. $A7=ze WE
Qe
/m/—¢ <) BH—[ulcnel
@37

A4 —>[sepsanni]

2. 993 I

2age] SYHHAHQ £49 S AFHY 5 Qe AU, 53 gaHe] A
oA el wia BEMA FHAAY J3AFH WE wolye]l ZFE 4 Ude A
m2tA HIMAZE7E GAE £ Atk AL £ 4 JAY). E3], spectrography: &
4, 39 2 RZRAE AZFo=2 ANAA FEZ JHF WHE)] 2ole =79
d], v]=e] Aojw] Al Dr. Raymond Kent: spectrographyS ©]4-3, 2&413)
% (apraxia of speech)& WH|ZE3l9 vpulyd FSFo] Pae] & BA (Kent &
Netsell, 1975, Kent, Netsell, & Abbs, 1979; Kent & Rosenbek, 1983; Weismer,
Martin, Kent, & Kent, 1992)o] gt 475 W3 3 o ot B SqA4e &4
LA 7] @3oE ABHo 2 1F37] 98 Kayrt] 4847191 CSL [Model
4300B]& AME-3IAT <a¥ 2>dv XEFIET VM F ukAY A YL F7)
W Eoltt el F-89 spectrogramE Aol ¥th 92 AL A AEA 93
5ol Holx, ol & A LAY AUH F spectrogramo] 47 AL
olf1 g,

7 EAAHQ FL, F9U7] (segmentation)E LAt & o, AN AL 4
A FAA 5 e Y, F& LAY R A3 el 2 38 olf= AGHo
2 (perceptually) UAE 4 e ‘BAZHF AL o Atk ASHA AAAA, & &
A= B89 ‘spirantization’-& Roli J&w] 'spirantization’olF HHL-E& A3}
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EAZ2Y v SR o He-He A4, e, Y atE 7 #sto

AT & u ‘HH71YF Q¢ ‘noisy components’7t Holy AL Tj} & &L HY
8t7] el #3hoF 3= vocal tracte] AF g0 AAF Aol o] Holx, s}
T g 'olFAE spectra 84S Hole ALE EFojzt & 4

T ANAL &£ AAQAY A ‘P& F7| WFEelt’s wslsled 1100
msec. 2850, @2k LAE 931 msec. 2R A7loA Folsjor & Algle '
T &5 AEE AR ANoAA 79 F ZHol (segment duration)®] Sl formant
transion®] ZALT (slope)& AtAdlof i Folt}t. "AALE‘= formant transition
9 Y9 (in Hertz)Z formant transition® 7]zt (in msec)e® Y& F (in
Hertz/msec.)Q1dl, formant transition®] 713te] Z}& X2z Y97} d=dha '3
ARZ dA] b2 ghel YA s RAolth dF 59, 31, & F Aol 28§ 7 o]
29 segment duratione]l ¥ @ 31e] transition W7t FOW formant
transition slopeo] ¢3The Zolm A o] AlgFe =&7|#e gAYl kU=
A&o] Atk @A LAY Ate 237189 $3Y £271 ¥ gd@Foly AA
B9 WEgtel ojA AUAA wE-=g< 8 Joh <P DM BE
ute} o] A @A LA 338 £7 7 F 220 1) g 73
< 43S w, A9 AALEE 3205 Hz/msec. 2 Ve oY #a LAY @slg
72L& 1294 Hz/msec.8] BAEE B9 FAY <ad 3dere &2 LA M4
A2t =9} (Delayed Auditory Feedback)®=ollA] @3ldt Azt XN85F8A] npAgt
H7MAl w8l A RoF1 Qlvh. FFE uieh o] @z LA WUdlEE = A4FE
Wo|He|X| gt DAFS] 93l vk Aol BRItk E3] ojdz3te] HF o] Yoz
o] &€t}

<29 2> 9 spectrogram: AN o3 WSH “FPYL F7] WFolp e A,
o}#ll spectrogram: #& LAo] 93] wed e 7A,
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<19 3> 9 spectrogram: @2 LA7} DAFS] 9483t ¢l “Y& 7] g&old” 74.
otell spectrogram: @2k LAY g4y FEA AF7 of g2 g 7

e d o

<29 4> 9 spectrogram’ Aol oJ& 2L “Q=-(3 R¥)” 23] formant transition.
o}zl spectrogram: &2} LA 2)3 2g&® S HE9] formant transition.

o da Uiet Liak Rp ] [RIYTN Y
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EAZY vl TSR0 ALEHe A, S, YUY x7d @it

V. Agdd 3jojA
1. 293 g3 gy

o FAANY FAGTEAN Al A Fe] 9] o Aoqgdd dojug/X a5
SolA olu] s APEo|R 3 QH] E3] spectrographyd ©l-&-F WL Q7
U g &3 B 4 ok 4S50, 19769, u|FdAE=  Speech
Spectrographic Display (SSD) @l =3& 9150 AAAYAEA uE 5§,
Ty, &2 2&E 712917 9F =8E AFA3HUY (Stewart, Larkin & Houde,
1976).

Real-Time SpectrographyS #A} LA 9 X 8A] AL8-3l%1+=] biofeedback F& <)
EFEA 840l g AT 53], vAZHY TExe] ZHe YHEA T
SH oo} & g Fo 2384 signals Ho] AojgdArle] A} vl 2 BN F
2} 222 A T PREE ¥4 /A ¥ E Byt AunHFPo] F4H
&, opA g} Hrlo| A= segmentationo] AY 7Hed GAIR Holn spirantization of
stop consonants7} #43] FAPS-E & 4 Utk EA AFFH U= @4 LA= }
#2032 formant transition ZAAM=e] &g FUIE Holr|x J=dl <Oy 5>
a &g AAE Aok § 29 #x9 7] HrHA HESE - VM F =
(th 29) gk FAL 93§ B, ot agL ARV B F A B
o] wilo|c}, W A LREe ‘e REL v B w & F (1.940 Hz/msec.)
9] "AAIE 7L A ' A(1.294 Hz/msec) Bt 719 & Aoz @AY,

<@ 5>4 spectrogram: X713 7FA] @A LA 28] 2LH ‘(v R)" A,
ole] spectrogram: AEH}FP F& F A LA 23] =8 2L 74,
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2. 2 =4 (pacing) ‘¥

gte] 4o AEHQ T Prkeoe] WA= IFA 3GFE AW oy, T
g3 F2, AUAA =4 susE F4W 30l 2571#9 FH9s a4
2 fAPHA (F, transition'd 9]) FEIA EE Rolx, 2¥A RIhA @ YR
A E2A d9. ¢ YsEE =317 A% AR ¢ 2 A “pacing” Yol AUk
HER2ES £YDA pacing boards o83t AT Aeig A/ A 3
< T3 WAojrd. AR5 7[&o] HE “inter-systemic reorganization”o] <A
€ F1 U3 o FoAF (o, FEERN, oA FSFoR)el FHLHo oy 1
Ao qAME= =] ol 3 (Hanna & Morris, 1977; Lang & Fishbein, 1983;
Martin & Haroldson, 1979, McHenry & Wilson, 199%4; Yorkston, Hammen,
Beukelman, & Traynor, 1990).

g2 LA d3l&T = dAA e, &, & EFUAAE £ 9 ezl 4R
o Age ERXF T 439 FdA FUcH, T 459 =3 I JBAIT
U MERZEFE ALE-3H9 pacingS SHAl 311, A7} BAA AF5T doe @
ZAe) £03 Al ¥ FEL WA} FEEe WS AYAT. o] WAL A3
€ B¢ 849 & gurre FUHEEARE £33 @37 AA2YA Eide Aol
(Y 2 H8rrl = Ax FAHT Jvin AGHAE W] o] A5 YA
Fasiig.

3. 44 37 s=o (Delay_ed Auditory Feedback, DAF) 3

Biofeedback®¥4-& ©]-83l AXNEE st UL LTF Feld F2 o]§=H)
< DAF7} dlE3olt (Lechner, 1979; Timmon & Boudreau, 1978). ©] DAF*4]-&
o8] AEe od UE FoF A7 2L AJdx ARSHOAZ Fed Ao
(Boller, Vrtunski, Kim, & Mack, 1978; Chapin, Blumstein, Meissner, & Boller,
1981; Vrtunski, Martinez, & Boller, 1979), 7& %l (Hanson & Metter, 1980), 219}
A8 3F (Lozano, 1978) ol 2Rt A LAE Atzez o £17} 433 W
olFolojA ABJAUA W& LU FANLHE Aol§ Holu DAFH4-L g3ty
-3 @ol4L Huger o BIZ YUYt DAFS 275msec?] delay® A3 ¥
I T g7, 3471, std4oz X8E AN Uit DAFSY Fedsdae of
Artol9] zHFo] AA2YA RIFov NEHAAY F A= DAF/L glol: AAx
HE FFo 2 Uit AFHY.



$FAZY TSN A8 AFGH, SYNA, AAFH =Tdl Bt

. 249

iy

==
=2

oo ¥ dMe Az TSI BAY diFg Eoin T EAWY &
A5gE AAE Hotedl S48 2 S¥sto] gA4HAAM #8488 & A FHol
g3 AT SARAE XY A TAE a3 Aoy A_AAYA7HE] #
A FFATE A8 T FABAEY £4& F vl ot 2FY A2YgL
A AT 4 de ZIvte] gARed 3= uidold.
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