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I.A &

% %(Medulla oblongata)= 2429} & Ato]of] ]
sty 5, Adhs, dst 5 gl ARHAJ] T
A= Al 249 #A S50l (Kim et al,
2008). 7% %% (Lateral medullar)oll&= A3} HHAMS:
8 g 245 & (Nucleus ambiguus)t ITHZ
H(Neucleus tractus solitarius)?] A5} (Norrving
& Cronqyist, 1991; Sacco et al., 1993), 7}& &% £
) ARLEE stolg AT E FF9 A&H o1 23}
B 5% 2R E3 o] HE2 4080 d=
of T I552 2&cto] SAGoI7F AAAHA 4
TR ol5T 5 UEE ZoFe A0E IHA
(Martin & Sessle, 1993; Miller, 1993).

7He ol Mol TAYgt % $-(Lateral Medullary
Infarction)S g 235
(Wallenberg’s syndrome)o]2} A5, &AFo] YA %F
&2 B A w2t Ashgol, A7 A FeHE
(Ataxia), @715 9 34 FF+(Horner's syndrome)
59 340l tFotA A" thSacco et al, 1993). 7}
& o= AFY 8 ds0] Aok T, A
N 51%~94%2] =2 HIEE WAt B s 9]
H(Currier et al., 1961; Kameda et al., 2004; Sacco
et al., 1993).

i 1 S5to] IS A9 Aspolet A =

A|7F SHE AL AR ]l Y& SAtE T A2t
4 359 AsE YetdHTHHan et al,, 2005). A
ol whet dstet wHE 752 355kt S
A 7] B AlZbo] 284 4= lthal E st
, % e I&o| ket A%
HA EtHAydogdu et al,, 2001). A5} 7]5°] 2%
A2 BF G HHE FAI5H7] gt Ao]FE
(Percutaneous Entral Gastrotomy; PEG)E AR&-3fjok
sk, 2 ool At =H BAY PEGO]| Qj&stA =i
ol YAGT AR A2 Zefsto] 419 4
< AAA7E 8% EAMeE 47| E gt

=50z

ot

ko ople o2 oS mo
Tg =2 R of yy n
(@]

= &

ik
o
ol

(Elia et al., 2001; Freed et al., 2001; Ickenstein et
al., 2005).

7 h
9(Biofeedback), A7|A=A =7, $&2% X7 Fo| &
251 JckNeumann et al., 1995). o= 4l

5
motor therapy) 5= st 2|51 At (Marcus
& Breton, 2013; Morgan et al.,, 2012). 71 do]] Al
A7) A= (Neuromuscular Electrical Stimulation;
NMES)E &oto] A3 B 459 71582 &
= g A S A7) A Heijnen et al, 2012), 5%
A7A 9] &5 18 At4d5tl(Hamdy et al., 2000;
Hamdy et al, 2003) #7395 <59 &9 23t 37
A7 7taAdS EAA7])7| 2 SH(Carnaby-Mann &
Crary, 2007).

, Aog AgEo] it
(Lazarus et al., 2011; Morgan et al., 2012; Morris &
Klein, 2000). ¥stoll g21o] 17 ot 715 4=
SHEZ Min 52021)°] o8 Wedd e A7e
(Oral Motor Facilitation Technique; OMFT) +7 X
ot A9 SRS olsf, Az, A3, BE,

[e)
QAxjo] 7]atet BYAQ H, E4H WL B3 17

Z¢H9 ZR2EZZA HLEHD AMin et al,
2021a; Min et al., 2021b).

Min¥} Kim(2022)9] d--oll4 OMFTE Zejit] gz
(Prader-Will)) oFs-& tiAto 2 Agsto], 117 4
Aght Agol S 4 A3, A7 715, g AR
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59 7153 AT AAEg DA 9 HIls R gt
sk Slck OMFTE= o gk A1 22 419 744
F71 52 HHEE AP AFE AuE Z3 HAni]
oI5EE gor PHLENRE 4
59 24, A £ (Drooling #A 59 475 —Hi—lj_
A7 AR O H(Gisel et al., 2000), A2 H&F o
AR E 4 &5 ARE Bt 43 75 S4
4 77 O 2549 F-A g7 Rl
(Arvedson et al., 2010; Baghbadorani et al., 2014;

Song et al., 2013).
Park 5(2011)9] APA+o] =W 9, &, Y& &
9 Mukel 7hsHeler 2 ST 4 e

TS Aol AAE FEAIE B ot §
o= &0 99 &5 A7 |Mass)5 /A Z2HH
o0& <ot Ao FFAQA IFE A = Ut
B st ok (Park et al., 2011). Kang $(2013)9] A+
A= FAUHEE ARE HE3 ALY
A%, 39 oF 249, § WE7], £ o6
WF Ao A BHF FAHCE Folgh 7\]'01':" Heq,
2o v A3 59 St & o
SAHCE |t Alo| & HIIgh HE 9&‘:}( ang et al
2013).

Freed 5(2001)°] 23 7R = o] s} 7|52} A
o 53 Aol Bt 240 A= AleE AR
AEEIL = NMES GA|, o5 2 49l A= o
Ao E thfst aikso] B ity NMES= B
o] &5} = R0 3% A5y #E 25 1
A7) A=< 7Ioks ZALE ot ¥ 4559 28
AN, & A 259 952 s, D24l
o] T35 AL N5E F2AZE FHOE A
thHan & Bang, 2008). T3t A5} =£=-9] 7|23
5 SAIA EA 5=
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8 G o530 e 9%
472 $A%0] NESE 487 25} 34
o= 915 AR oF52 Ho| BAL 5
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SHA A=ty 1519 1 (Christiaanse et al.,
2011), Rice(2012)9] QoA E A% A 9 At
NE Hol= otsolA 8 T Flo NMESE &85t
A3t AHE AT uf drAYsie 7|2 o] Sty R o
o gQlo] Aottt B sttt Al Ashgol
2] A9 5 AFOo 2 NMESE Z&3t= ¥ rt
=THPark et al., 2015). NMESS] &% 29 284
&3l Ashdoll g Alo] F(Diet intake)t FU}
QUF7] ZolZo] Aot ARkl Ast 7159 4
< B0, AL Ao SAY Afole TF A5
o] z712 Busty E}(Shaw et al, 2007). =3 H&
AstAE A =2} T
%Eo Ao j_,—z-qx] oro Ao
B} 9915t 37} 9oty B 1= THChen et al.,

o] % tpeFet SAE0] At FollA] o]Fo]
35 s TR sHo]
Ao, 5ot U=, &
E“?ﬂ(Orofamal strength)¥} A719] &
o]l Bt A= FE3 Aotk (Clark & Solomon,
2012; Robbins et al., 2007; Solomon et al., 2008;
White et al., 2009). £ 59| A5 o] 43 7159
2 Fgol Tt A=} 2ol B 4 2=
gk AlRHAQl AEE A5 BT Bob 5
5 FIoA 845 E-dE-ATREY AA &
A, W7 A, 5 715, 6 o 849 B
Hzs 707 BWHEAH(Min & Seo,
2021). oofl & Aol = g 2719 M1 TF
- = q]/\POE A s TEEFEAY
OMFT A&= &l 74759 IS Yofk 1,
UGA A-8o] ¢ }J—’— TFARAF710] ARl A5
o s gzl NMESE B3t dstAfgA s 480]
A 4 &5 4ol 1

o ©
242 5o

Al ol
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. |74k
1. Q17 CHAL

Aol oAt RgA= 584 EAF SAL= 2021
d 129 1699 ¥= 71& &= M (Right lateral
medullar infarction)& eIl Aspifof, 237 of
(Dysarthria), dH(Vocal cord) uHd] S4F, 72 Ao},
oA PR F4= Hol1 itk 20219 12€ 23 A&
AZF A Al9gst v Y @ AsHEA]HAKVideofluoroscopy
Swallow Study; VFSS) A3 7771(Oral phase)ol A&
+2190|(Bolus)E Bt TAHIA oS K
on 5o} YHF] HFo] EFE S 27| 249
o] A4l (Premature bolus loss)o] TEE A} AF7]
(Pharyngeal phase)ollA] 4] HEAKSwallow reflex)2]
A A S5 (Larynx)2] 450l HAEGoH, AFAE
Z Y (Upper Esophageal Sphincter; UES)S] &&o]
YeRR] 9231 Q1% 4Z=(Pharyngeal constrictor
muscles)?] 50| EF&ot] SEHNAL 4 25
gF QFof there] Ztojgo] WAE UL HHE A
(Double swallowing)2.& A|A7} E7}53t}. Pureed
type2] Alo] AARY F UESQ] F&o| YehtA] grof
g AoAER Qg FQ1-WE HkE(Penetration-
Aspiration Scale; PAS) 789] &<l(Aspiration) T2+
F3lom 713 HFAKCough reflex)7} &4tE o] H7}
FHo] ZAE I =3 Zto] FAVIEIH A Korean
version of Mini Mental State Examination; K-MMSE)
23 3048 WHECE YEgon, 284 1ARMH7 |5
A & (Comprehensive Oro-Facial Function Scale;
COFFS)&= 8940t 7140 & A|gggt gh=ut
Mann 47 538 ZHAHKorean-Mann Assessment
Swallowing Ability; K-MASA) 23} 1568202 A4tk
QA 7%t 7153 4 7150l A7 e Ao E

{71 A

2. G4 &7

1) ZTZF F73AH7] 53 % (Comprehensive
Oro-Facial Function Scale; COFFS)

COFFS= shol A8 tidoz F33etd7]
2 B7H & UeE FlolA 1otE B Hxg
A de, 8 Y9, 9, 8 59 99 7152 22 E
o= Bgristy] Yl AHEEIeH, 471 FH(AtA
&, TAAHY F2 9 FH|, FAYHY A9 5
st 715) 3470 TFoE FA =0
1244 08 H47t 2258 7|5
omgtt}. E3F H|T QFA|ASHAAL
(Videofluoroscopy Swallow Study; VFSS)U WA
2 A3 AHFiberoptic Endoscopy Evaluation of
Swallowing: FEES) 59 7174 HARE &304 &S
T QAY 9HY JEEE mofd = Q= RMH
7150 it Q0 AHEE AlFot= AEE W4
AlZ| %= Cronbach’'s @ .88901H, AA-AHAL AlF
= 974, AR A== 9370]5KSon et al, 2022).

4

2) $=oje Mann-33 59 87} (Korean-Mann
Assessment of Swallowing Ability; K-MASA)

dsotel #HE 8012 BAHCE FHY 5 Qe
W7t 5 ShH=E, Aot} #E 2470 FEe =
T, A Aol wet A4S 58S 5 A
(Mann, 2002). K-MASA+= Oh(2014)°l <Jsff gt=tofut
O = QKU Ashaol & F19 A4 <

£ A E79 H5E Foista 37K Aae Ao
7ol ko] At 2AS A 71+ HeE FHEo]
7Fsstth. K-MASA AA|1 =] WEEF T A4+= 91
o]lH, VDS(Videofluoroscopic Dysphagia Scale)?] AF
AT -509% Fet 29 ATIA7E ERl= AL,
B7HARE A= E 99, B7H-A 7T A= 980]H,
3 715 YAE R grists =9 WE 4

T= Cronbach’s @ .920]t}.
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El>_'l‘4
>
n:foll
o,

9l AL (Penetration-Aspiration Scale;

PAS)

VFSSE 59l #<5(Penetration)¥ &<2(Aspiration)
9] ARE SAcl= Aokt & 5T F A
YL FRIT 4 gl ATHRI =0 th(Rosenbek,
1996). PAS= 1~88 2% FAH0] 52 GALSTE &
19 A2 oulshH, sk9] ©AIQl 182 84, 2~5
e A, 68382 FRloZ AT PASE AT
oJsta}t Azolof o3 A|FE|UCH VESSE Sl 715
H JAS 7|Hto g H4E A5k
3. B 2

1) +425%%17]%€ (Oral Motor Facilitation
Technique; OMFT)

OMFTE 9471 A& 291 A= (stroking)o] E&

%]_ Ezl\_x% g(j:L_ Es}oq :[L71-7P7Lx4 o ;7(]—1_% Z A

7

rU

H™1~10)
5 715 S Aol AdE s TEEZO|
Et](Mm et al., 2021a, Min et al., 2021b), 7% &<

Oh

2 §jjreke 7 ]E oz 7171-(_§_z‘ 1977, I173e=
=& SHoR 010111L

137} 7l~—o}E} OMFT: 3714,
TFA(Table 1)E0] 9o 37|HS
A 719, 38 71HoE A "ot w3
FSHA] AU AA] WEZ]7F o R
AT &8o] 713 2 9o, A} thAAY
Hk8-2 78dlo] HL3F 4 Qok= AL 7HRA| 1 Tk

(Min et al., 2021b).

Table 1. Oral Motor Facilitation Technique (OMFT)

TH| 71H2 270 #F 1270 7leR AdE0l%leH,
A FEeA =m0 ook A A8 4
A=) FgstAY A& g0 A-85HA] Xk 73 ?
7F 27] 2o Q& Atele] 37k, o, 4 Ui
&, gl AR & 173 Y Ao S-S B
£33 4 QItkMin et al,, 2021b). 4 71HLS 77
3078 7o R FAaE, 7 259 AZ
4, 47 A=, 88d 249 24, 9, de
T 2B FFE A 9 28 S, 47
TS BEH 02 Ag5ALY] B4 HIE B A3
CHMin et al,, 2021b). S-& 71¥-2 174
2 4] Aot dok Al Ze =
o] o|Fo|X| = QAR B3t -5 715wyt ofY

A

_l

[o
ot = o MU of
© e 4N o &

==

N BN
rE o off
o i &

o
N
(0e]
X
N,

nﬂx r
b
39,
Ir
B
KU
)
i)
rd

o TRt G420 Aaah 417, 74 249 B
A9, o5 24 sl £F 15 D A58 U
of A 77 £E A7 o] B F 77 Alo]
£ Appelo} Sk 390l S48 A A 8

A dgACIA A 4 HHE ok cheRt
o] SAZe] AT 4 LS S N2A F

/5 AHMin et al,

2) AAZ A7|A= X E (Neuromuscular Electrical
Stimulation; NMES)

AL A7]R 8l VitalStim
(Chattanooga group, Hixon, TN, USA& A&}t
Bl 3% AEE 2719 g o] &5l HHAo]
H, A7) A= 80Hz, A= 22 300us, T3+ 700
us, Zt A= Ao]9] ZHA-LS 100usE A= Tt OMFT

32 483

Technique Classifications Contents
Warming up 2 1C2a tziﬁf;es Sensory adaptation, Breathing control, Oral preparation, Neck facilitation
Key point 7 Categ?ries Direct facilitation technique. on oral s.tructure
30 Skills (face, cheek, gum, tongue, jaw), Chewing
Application I Categories Direct approach for acception and swallowing food

8 Skills
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HI

I A= Y dHEAE A 1200 ot
AgstsoA H4E OMFT IS &3 A4 19
o] Astylod, T4 F 717h 20229 1€ 179 ¥
B 202149 29 16¢97H4] & 1704 &<t 19 23], &
103], & 403]9] OMFT N &E Aok, thdAt
75 ol W2t Min 5(2021b)°] AA%E OMFT Z&
EZ0] A2 28519 cHTable 1). NMESE 1€ 2
3], 3 103], ¥ 403] Algstelon, 72+ SA o]

AzANA AYHU. BT A A -
A5t §18) COFFSE &3 ZBH Rl F3H 7154
B7k519 0, K-MASA9} PASE -85l 4 5
4 dshgo] F49] SAEE st

I I+ 23}

1. FZHTISY

3}

COFFSE &&oto] #+Rt7sS B7IRt 23t
Table 33t Zo] 217 A F3o] 89-ol|lA A& & 105
Mo A= o] LU H7 5 E dotet AAH 75
o] S 1T = AT 20229 1Y 17€ A9k
Al TR 715-& Wreh A3t QAL F4] Al F
QA 2 d FEjo] A9 gt &40 I-EY

om, TR £ 54 ST BaAH xo
23} ¥, BYYY 45, A%, 47 F2oIA ol
2 Holt- 0.2 BrhEglek. COFES B4 2 A%
=y g4 WslE AvEd o9 91T By
FEo|A 27] 87k A 59 o] BEHA
5 OMFT 34 % 8 W3 9717], -9 249, 9)
o) £49) FEoA] 40 W} Uehgom, 59)
2Ago] T ojeleg HE B4 270k 9
EEE R R EREE ST SR
F4 ¥ A8 4] vehdeh, A% 2 41 71
3} e PR 27] SAHol2 YA 9
oA H% A o] BEEste] SAHolS 4
A IOIA e A4S B WY, B4 5 74
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o
é
M,
ol
o
rlr
o
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38,
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>
AN
filo
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N
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N
4o
%

K-MASAS &-&sto] 27| 3719t SA4
st o, A¥= Table 39+ 2t A
= COFFSY fARSHAl &9 7154
Elgo] whet AukaQl Ast wgo] A
=olon, E5] @2 WIS THALS &
GOl 2710 AAEA b= ACE B7HH ket
9 4579 A F R AATY Ths A ERE
st A F stuel QIF719] BrkoflA 27] 58 C s
AoiQlE A/ 5 2= A7 YRS £ 5
F50] 22T dHE FUrEIAN A & =
Aol oF7t AotE= 8H 02 7]5F o] HEE

ATHTable 3).
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Table 2. The Changes of Comprehensive Oro—Facial Function Scale (COFFS)

Area Item Pre-test Post-test Difference
1) Arousal level 4 4 0
1. Communication 2) Intelligence 4 4 0
3) Cooperation 4 4 0
1) Symmetry of the face 3 3 0
2. Structure and 2) Maxillo-mandibular position 4 4 0
shape of oro-facial 3) Lip position 4 4 0
4) Tongue position 4 4 0
@ Close your eye tightly 3 3 0
1) Facial expression @ Show your teeth 3 3 0
® Try to whistle 3 3 0
@ Opening-closing 4 4 0
2) Jaw movement @ Right-left movement of mandible 4 4 0
® Noise when moving the mandible 1 1 0
3. The ability to
perform 3) Lip movement 3 3 0
movements of the @ Blow in the cheek 4 4 0
oro-facial
4) Cheek movement @ Suck on cheek 3 3 0
® Transfer air to both cheeks 2 3 1
@ Protraction & Retraction 2 4 2
5) Tongue movement @ Right-left movement 2 3 1
® Raising & Lowering 2 3 1
6) Soft palate elevation 2 3 1
@ Breathing at rest 3 3 0
1) Breathing
@ Breathing at swallowing 3 3 0
@ Distribution of mastication 3 4 1
@ Unnecessary movement (head and body) 2 2 0
2) Mastication ® Changes in posture during mastication 2 2 0
@ Facial muscle contraction does not occur
- . . 2 2 0
4. Mastication & during mastication
?ﬁiiﬁ:ﬁng ® Food spillage during mastication 2 3 1
@ Unnecessary movement (head and body) 1 2 1
@ Vomiting on swallowing 1 3 2
® Sound on swallowing 1 2 1
3) Swallowing
@ Food swallowing reaction (solid) 1 2 1
® Food swallowing reaction (liquid) 1 2 1
® Changes in voice after swallowing 2 4 2
Total score 89 105 16
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Table 3. The Changes of Korean—Mann Assessment

Table 4. The Changes of Penetration—Aspiration

Swallowing Ability (K-MASA) Scale (PAS)
Item Pre-test Post-test Difference PAS score

1. Alertness 10 10 0 Pre-test Post-test  Difference
2. Cooperation 10 10 0 Semisolid 7 5 -2

3. Auditory 10 10 0 Solid N/T 5 _

4. Respiration 8 8 0 Liquid N/T 5 _

5. Respiration (for swallow) 5 5 0 N/T=Not Test

6. Dysphasia 5 5 0

7. Dyspraxia 5 5 0

8. Dysarthria : 5 0 z7] 7ol vls] AHAQl Ast 71%5-9] 3]Eo] o]Fo]
o, Saliva 5 5 0 A AR wtery 7t Ax SA A7HA] W9
10. Lip seal 4 4 0 (Nasogastric tube)= &3 YY¥ 5= ot= AH A
11. Tongue movement 6 8 2 Agt, @A +4E 5 HFE Aol(modified diet
12. Tongue strength 5 8 3 National Dysphagia Diet; NDD) 1@A& F+9, AX
13. Tongue coordination 8 8 0 of o] Rl AHAZ 121 FHAo] Sl Aol
14. Oral preparation 6 8 2 (McCallum, 2003)& #A/5h= AFejolch(Table 4).
15. Gag 5 5 0
16. Palate 6 8 2
17. Bolus clearance 1 5 4 V. 11 %?1_‘
18. Oral transit 4 6 2
19. Cough reflex 5 5 0 H 7L sl oE sAE dhH ] 253
20. Voluntary cough 10 10 0 (Wallenberg's syndrome) SHAHS tjArC 2 ¥y 7]
21, Voice 8 . o OMFTS} NMES 372 Hgsto] st 7)) ¥is}
2 Trache DB g gotuy] i Al aTolet thelA 4o %
25 Phannged sase ot 4 zm 4031714 283351004, CORFSS}

#A3e,
F4) A - T COFES®] 24 wohe 4 1 w, 72

T3 VESSE &3 PAS J—KTab e 4) A A A%y H A I Sl 5 B YRR v &7

ki3
AN A "R 4] A7 S PAS 742 E53le
o, SA| & PAS e it "53” 54, g4 54, A%
G 2AoIM SHoZ FIE AL, P4 HAY
A19] 735 A & B7HoA PASE HolsiA 37
mzof Atele] s Bz 7RIS A, o=
Ajo] HAF I T UESS] Fo] YERAA] oot thge]
doAE= 713 ¥t SHRkEo] g7 Sl 24d

(
=

_I

N 1:1{0
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Abstract

Effect of Oral Motor Facilitation Technique (OMFT) and
Neuromuscular Electrical Stimulation (NMES)
Applied to a Patient With Wallenberg's Syndrome: A Case Study

Son, Yeong Soo, M.S., O.T., Min, Kyoung Chul~, Ph.D., O.T.,
Woo, Hee-Soon , Ph.D., O.T.

‘Brain Rehabilitation Geriatric Hospital, Occupational Therapist
“Seoul Metropolitan Children’s Hospital, Occupational Therapist
"Dept. of Occupational Therapy, Wonkwang University, Professor

Objective : This study aimed to confirm the possibility of the clinical application of oral motor
facilitation technique (OMFT) protocol and neuromuscular electrical stimulation (NMES) in patients
with Wallenberg syndrome.

Methods : One patient with Wallenberg syndrome was treated with OMFT and NMES applied 40
times each, 5 days a week, twice a day for 4 weeks. The Comprehensive Oral-Facial Function
Scale (COFFS), Korean-Mann Swallowing Ability Assessment (K-MASA), and Penetration-Aspiration
Scale (PAS) were used to compare the changes before and after the intervention. Data analysis
was used to compare the score changes before and after the intervention.

Results : Orofacial function and swallowing ability improved after the intervention in the individual
who participated in this study. Among oral motor functions, relatively greater functional
improvement was observed in tongue movement compared to other functions, which was evaluated
to the extent that pharyngeal swallowing was possible.

Conclusions : Early swallowing rehabilitation using systematic OMFT and NMES of exercise intensity
confirmed the possibility of improving oral motor function and dysphagia. In the future,

complementary studies on the effects of interventions applying the OMFT and NMES will be needed.

Keywords : Dysphagia, Neuromuscular electrical stimulation, Oral motor facilitation technique,

Stroke, Wallenberg syndrome
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