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WTESHOHERIZNHE —%18: EXAOETESCHI30
i & LB OB SICOVWT—

RZ AT

C ECRLEEECHEIBTESCHL CTHEHELAFMF 4T3 012, 21RDEE
EFAWBELT, RTEDCHI2MAO0GKERUWEIERGOREGER &4 MHTL .
HTMIcE, niERER, 24.5°CEBEY —(5ml-10ml), 0°C A&+ Y —(5ml-10ml) &
Buv, 5s2BTO0EEA2EE, COIEFTHTEBEET L. *OBR, RIZEND
Hy%dH BRI BONT-.

(1) NHRBONMBIRHFEIERE L, T 1,444.041438.59 msec (ARAER) » 5
1,944.04%667.78 msec (FBEY —10ml)  THH L, ARKIC & VIFHEERILERT 3
HEIrEDHLNT.

(2) MISASLZEB USRI, F491,286.90+330.21msec (ARAER) » 5
1,663.09%710.30msec(AHEY —10ml) F THH L. TEEY —10ml RUAHEY —
5 ml THEFBI\ERTIHEEFROON, ARHEEEL > TV

(3) MSEILRHBOWMERBFEG, DRHLEREECTICEETIHERICHY, tD
EABCHTIEEE, 57.1% (ARAER) 5 595.2% (C$HEY —5 ml) THo7-. B
B3 F3147.612213 . 73msec (AREAMER) 5 5382.142372. 16msec (FiBE ) —10ml)
FTRHLAE. 23612, BRHKICEL VEERREIrRE L 3ERIBDSNT.

(4) MTICELABBICHT 3 EHONMEROBE T, DEHEH80%LLEDINRE
HERLEABODEEEIL.I%(FEEY —5 m)HH100%(FEE ) —10ml-4HE) —5
ml) A&7, BWEIRHTE52.4% (ZBRBEY —10ml) »566.7% (OEAER) TH
-7,

(5) EBETESORHE OMETIX, D#HGI) QIR - WEHOLSHICAS L MmiEIlse
BiEniEHIhEA L U ESERAICRIS L, 45 ICRESERA A RIS L Tu 2 ATEEMEA IR ( R
anr.

ZALSOBREY, TO-D0HRL(MTEHEFBRLTEY, KHEICL 2 HED
EEROMTREERZICICHATEZEEALSAT. (PR 3 4F 8 A3LHIRA)

Electromyographic Study of Swallowing —Part 1: The Role of the
Orbicularis Oris and Sternocleidomastoid Muscle in the Swallowing of
Normal Subjects—

Tomoyuki Honda

To develop a simple method for the evaluation of swallowing impairment due to
central nervous system disorders, electromyographic examinations of the bilateral
orbicularis oris muscles (OO) and the bilateral sternocleidomastoid muscles (SCM)
with regard to swallowing were performed on 21 normal volunteers.

JIFERERZE ) ) F—3 3 U Department of Rehabilitation Medicine, Kawasaki
T701-01 BEHRB577 Medical School : 577 Matsushima, Kurashiki, Okayama,
701-01 Japan




184 g B ¥ = 5

We prepared 5 ml and 10 ml of cold (0°C)jelly and 5 ml and 10 ml of warm (24.5°C)
jelly for the examination. First, volunteers were asked to swallow the saliva in their
oral cavities. Then, they were asked to swallow the following amounts of warm
jelly and cold jelly at intervals of at least five minutes ; warm jelly 5 ml, warm jelly
10 ml, cold jelly 5 ml, and finally cold jelly 10 ml.

The following results were obtained :

(1) The action durations of the OO in swallowing the prepared materials and
saliva ranged from 1,444.04+438.59 msec to 1,944.04+667.78 msec on the average,
and the OO were characterized by a shorter duration with cold jelly.

(2) The action durations of the SCM in swallowing prepared materials and
saliva ranged from 1,286.90+330.21 msec to 1,663.09%=710.30 msec on the average.
In comparison with the prepared materials, a short duration was obtained when 10
ml of warm jelly and 5 ml of cold jelly were swallowed. The action durations of
the SCM were shortened by the cold temperature and the small volume, while those
of the OO were shortened only by the cold temperature.

(3) Beginning SCM contractions had a tendency to be delayed as compared
with those of the OO, with the percentage of ranging from 57.1% for saliva to 90.5
% for 5 ml of cold jelly. The beginning SCM contractions ranged from 147.61%
213.73 msec to 382.14+372.16 msec on the average. With the prepared materials,
SCM contracted earlier in the swallowing of cold jelly. This was not affected by the
volumes of jelly.

(4) The number of cases in which the action durations of the OO comprised
more than 80% of the total swallowing duration was 18 (85.7%, 5 ml warm jelly)
and 21(1009%, others). The number of cases under the same condition as mentioned
for SCM were 10(52.4%, 10 ml warm jelly) and 11(66.7%, saliva).

(5) With regard to the phase of swallowing, the OO continued to act during the
oral phase and pharyngeal phase, and the SCM contracted from a part of the oral
phase to the pharyngeal phase, and were especially closely related to the pharyngeal
phase.

In conclusion, these sets of muscles reflect the movement of swallowing. It is
suggested that the method of surface electromyography used in this study could be
applied to the evaluation of swallowing disturbances. (Accepted on August 31, 1991)
Kawasaki Igakkaishi 17 (2) : 183—191, 1991
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RESNIETEEEZEHT 2HBE50L 0.
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SEEEND . MIIERE TIZOREY - WEHO
BENEERTHY, BETFEHORMAINCHE S
T FAEBORENRERTH 2. Z ORI
DEEETMT 2 5L LT, BHETTOD video-
fluorography, B TEEATICXT T 2 SHATER, W
THHAEDE, EXFMERERESESg%b
DHHBH, ENSFHRGEMER S Z Lns
B EE TR,

Z DRFFE S LI 22 ik & Bbh 2 Rl
ER%E W CIEERE T EE O 21T, &
BIEIMO TS 1 2 G TEERE O - 16E
D—BeT 5L REME L. SEFRCD
720, PIEEERRE LT, W NEIRICB Y S O
i, EELY GE_ER), TETH WEEF
), FIsHFLZER OREH B & IEH F T
U 78R, B8 LI ORE & IZIZERROAIX
FEBHMARRR  FESERERI 2 2 L, EE TR I3 H8H
FZEH L IZIZEROIEFR B oD 2 &
HEAL 7. UTehd-> TABIZE T, BEED
BIEE T H 2 D & MM O —/MHicE
HL, ZhsofOERHRHEZEE S 2 2
CWEVEETER RN T S 2R AT,

MR HFE

1.3 &

M, S T T CREE 2RO R VIEES
214 (BH114, LM104) T, SFHERIZ20.5
& (18~27i%) TH 5.
2.5 &

(1) KEEBOALE I
DWW L OEm & DAl
2 cm OAIE TEEHIZH
5 kD WRE, MHALEH
BAMERE e EE LD
PRt % 2 %5 HRE LI
AN RE L7z,

(2) BIEAAMIZ DWW
T I EE RO, SEIEE
HEBMNEERT 2720
(Fig. D &3 & 5 2HF

Lt.SCM

PRSI AT IC CHIE U Tz, B TRy, SEEREITE
X9 2 2SSEE ETE 13 HIRR 2 N 2 o
7z.

(3) BFREEHANC DWW T @ BT BHIA O HELHERS
M L CROA (EAMb TR < IE % B
U7 DOUNHEBIERR E Lz, ChieEHr
LT, {HONKERIAIEHN, Frschef, KHE
ERHEL K (Fig. 2). EREXDOWTIRZOD

Fig. 1. Scene of experiment

- o —i 100mséc '
Fig. 2. Example of duration of left OO and left SCM contraction in
swallowing cold jelly (5 ml)
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EHEERRYD, KBFRICB T ZEAORET —
FizlLi.

(4) BETFTRECODWVT OENOER,
24.5°CIlZ > 2ZE|WY Y — (5 ml, 10ml),
0°Clefft > 72%#1¥¢ ) — (5 ml, 10ml) ® 5 %&
T sl UITEAXTREER %, WK -
TS5 -IR10-%5 - W10 BT %) . ERIERF
X, MR 5 >IE10—% 5 > 10 DIEF I8
TU, HiERFEOFERDZ L T 57D REEKME
FIT 5 R DR 2B E L 7. BN ICEL
T, ¥V —20OBANERIBICEATZD S HE
¥FRHEAHAALZ LW LT,

s A =k
F = ok

E17H F25 1991)

EABMMEREZFERL, £EEE%Z 2 cm &
ELTHEmFEE L Uz, R HARLELE
NEUROPACK Four OD#EEHZTITo /2.
i £

1. FEEY —BTICH 3 FHORFREF/IIC

2WT (Table 1)

(1) Ao NT

YR DEE T TId1,444.04+438.59 msec &R
L, ¥ 5(1,584.52+476.0lmsec), & 5
(1,902.38+824.84 msec), ¥10(1,926.19+

(5) WHIEHESRIzOWT | BEHEHRIZHAN 931.64 msec), ¥#10 (1,944.04+667.78 msec)
Table 1. Individual data of 21 cases
S W5 W10 C5 C10
D (msec) B (msec) D (msec) B (msec) D (msec) B (msec) D (msec) B (msec) D (msec) B (msec)
00 [SCM|SCM| OO0 |SCM|SCM| OO |SCM|SCM| OO |SCM |SCM| OO |SCM |SCM
Case
1] 900| 975| ©25| 1050| 1075 75| 1100| 1050 | 150 1350 | 1350| 200 | 1400| 1500| 100
2| 1150 | 1100| 300 1250| 1375| 225| 1450 | 1200| 500| 1300| 1175\ 275| 1150| 1250 | 100
3| 1000 | 1150 0] 1150 | 1300 0| 1350 | 1400 50| 1650 | 1500| 150| 1250 | 1400 50
4] 1100 | 1100 0| 3200| 2700| 400| 2500| 2100| 250| 1650 | 1300| 300| 1400| 1250| 150
5| 1775| 1825 0| 3300| 2100 300| 2750 | 2350 | 550 | 2650 2050 | 450 | 5000| 3800 | 100
6| 1975| 1450 | 550| 2500| 1350 | 950 | 2650 | 1525| 575| 1725| 1200| 550| 2400 | 1450 | 650
7| 1075| 1100| 100 | 2150| 2250 50| 1000| 900| 200| 1900| 1400| 500 1250| 1500 | 100
8| 1150 | 1200 0| 2600| 1400 | 350| 2000| 1250 | 850| 1550 | 1550 | 200| 900| 1000 50
9| 1150 | 1150 0| 1350| 1200| 300| 1800| 1350 50| 800| 800| 150| 1950 | 1500 0
10| 1450 | 1275 25| 2100| 1950| 200| 2025| 1650 | 100| 1800| 1425| 100| 2250 | 2050 50
11| 2525| 1650 | 200| 3650 | 2150 | 800 | 2800| 1300| 600| 1750 | 1250 | 400| 1950 | 1250 | 750
12| 1850| 1600 | 300| 1500 | 1400| 200| 1050 | 900| 400| 1100| 1100| 200| 1600| 1300 | 450
13| 2050 | 2150 0| 1650| 1600 0| 1400 | 1500 0| 2000| 1700| 300 2000 | 2000 0
14| 1875| 1400 | 100 2850 2300 650 3525| 2950 | 600| 2375| 1900 | 500| 3325| 3075| 225
15| 950| 700| 200 1200 850| 250| 1250 1000| 400| 1175 1225 750 975| 800| 250
16| 1300| 1550 50| 1250 | 1000| 450 | 2300| 1950 300| 1500 | 1300| 350| 2250 | 2100 0
17| 1100 | 1100 0| 1600 | 2050 0] 1725| 2075| ©50| 1850| 2150 50| 1550 | 2025 |©200
18| 1600 | 1350 | 350| 1450 | 1600| 300| 1700| 1775 25| 1000 | 1000| 100| 2450 | 1975 25
19| 1150| 1200 0 700| 800 0| 1950 | 1050 | 1000| 1750 | 1150| 700| 1850| 950| 950
20| 1700 | 1050 | 800| 1500|900 | 700| 2250 | 825| 1425| 700| 700 0| 1100| 1100| 150
21| 1500] 950| 150 1950| 1675| 275| 2250| 1650| 100| 1700| 1500| 150| 2450 | 1650 | 400
Mean | 1444.04 | 1286.90 | 147.61|1902.38 | 1572.61 | 308.33 | 1944.04 | 1511.90 | 382.14 | 1584.52 | 1367.85 | 271.42 | 1926.19 | 1663.09 | 207.14
+ + t + + + + t+ t t t + + t s +
SD | 438.59| 330.21| 213.73 | 824.84 | 536.70| 272.98 | 667.78 | 542.77 | 372.16| 476.01 | 365.73 | 187.29| 931.64 | 710.30 | 282.41
Abbreviations

S : Saliva, W5 : warm jelly (5ml), W10 : warm jelly (10ml), C5 : cold jelly (5ml),

Cl10 : cold jelly (10ml), D : duration,

B : beginning time,

0O : Orbicularis oris muscle,

SCM : sternocleidomastoid muscle, © : early contraction
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DB FreR N R 2 2 AR D > 72,

S5 IYIC & 2 RGO iR T, R
WHE T 2L TR 5, 810, BI0EEERS
Bz (p<0.05). ¥ 5 TIIEEELRD L5
2. BrOREEY ) —MTIEREEZ2RD2h
-7z (Table 2).

(2) MISEHFLZERFICDOWT (Table 1)

R DB Cid 1,286.90+330.21 msec %75
L, ¥ 5 (1,367.85 + 365.73 msec), ¥ 10
(1,511.90+542.77msec), #&5(1,572.61+
536.70 msec), #10(1,663.09=+710.30 msec)
DI FeeleEo R R 2 HAR D - 7z

B S5 ICHE YN & 2 R O H Tk,
ﬁ%?kﬁbfm5 WO EEERRD TN
(p<0.05), 810, B5ICEBEEL2FD R, >
7z, B OEEYY) B TIIEREELRD L H
-7z (Table 2).

2. BEEY—HMTICH T 2 EILEH DI

BAth £ TOBFRE =DV T (Table 1)

MRS DB T Tl3147.61+213.73 msec R L,
510 (207.14+282.41 msec), %5 (271.42+
187.29 msec), & 5 (308.33+272.98 msec),
1810 (382.14+372.16 msec) DIEIZ BHIARERTAS
B R 2EARDH-1:. S HETYIC X 26
R O LB Tk, BRI LTS, |
WHEEEZE2RD 7 (p<0.05). &5, B0
BEEZ2FEDLR» o7 (Table 2).

3. BEEY —MTICH 308 liEzLR

B ORHEFEDLEERIZDOWT

BIHE T ICB LT DA, DT (1,944.04+
667.78 msec) & MagHFL e/ (1,511.90+542.77
msec) DEIICEEZZ2RD Tz (p<0.05). EF»
DEELY) —[HTCREEEZL2EDRMo T2,

.um%tMﬁﬂ%%wumﬁﬁﬁﬂuou

T (Table 3)

O#af OIUGERLE 2 0 & U, MsdpLsemsn
BRI LT ED & 2 ITGEL Ty 3 0 2 St
U7z, BISHPLZSR X OMmAT & 0 b, B8 - [FR-
BIENHED 3 5 4 W HET & 7. BIssTLoems
DOEFHT T U CRIICUE T 2 2 L iddER I
WThy, FRE»D 2 0IEBEST 2EIF— A%

Table 2. Comparison of swallowing
materials
(1) Duration of OO

S |W5 |W10| C5 | C10

S * % | NS | =*
W5 NS | NS | NS
W10 NS | NS
Cb NS
C10

(2) Duration of SCM

S |Wb5 |W10| C5 | C10

S ¥ | NS | NS | =
W5 NS | NS | NS
W10 NS | NS
C5 NS
C10

(3) Beginning time of SCM

S |W5 |W10| C5 | Cl0

S * * | NS | NS
W5 NS | NS | =
W10 NS | NS
C5 . NS
C10
Abbreviations

S :saliva, W5 : warm jelly (5ml),

W10 : warm jelly (10 ml), C5 : cold jelly (5ml),
C10 : cold jelly (10 ml), OO : orbicularis oris muscle,
% 1 p<0.05 (student t-test), NS : not significant,
SCM : sternocleidomastoid muscle
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BREIZZEETHo . BETLEEGL LTI,
WG (57.1%) , 5 +¥%10(80.9%), #10(90.5
%), %5 (95.2%) THol.

5. MTICEL AT 3 N, WKl

EH DU DEIA (2D VT (Table 4)

CUER AT H380% LA D IHE %2 7~ L 7o 801,
W IR10+% 5 T2 4214 H D 100%TH - 72.
#%10TI1E1944(90.5%) , 185 TIX184(85.7%)
ThHoiz.

MadEF. 22/ H380% LA _E D s %2 R L 72 8013,
G 214 H1444 (66.7%) , ¥10TiX134 (61.
9%), 5% 5 Tik12% (57.1%), |BI0TIE
114 (52.4%) TH - 1z, 10% L E DIHE T
i,71.4% (B 5 -3810) 2590.5% (45) @
BE LDz,

Table 3. The number of cases in the three phases of
SCM contraction compared to OO contraction

<0 =0 >0 Total
S 1 8 12 21
W5 0 4 17 21
W10 1 1 19 21
C5 0 1 20 21
C10 1 3 17 21

<0 : early contraction, =0 :same contraction,

>0 : delayed contraction

g R % & 5%

(178 #F25 1991

% =

B TR B 1 5 FE IR AE £ T video-
fluorography, FiENKE, W TEHE, EX
B ¥ O FEE»RDH 5 . videofluorography®
1EE T DO ENRIEFE BRI W T & 208, X AR
BRTTHITT S L WS EIRXH 5. BN
#2113, BEWRERKER T3z AL Tah
BAEZ CILFlAREN RS THRS. L
UE B T ATt 2 RIA T % & v S By 2
BERHD, VNEYFT—ya VERTOERK
IR S0 BETERIEY X, kg
VH—fTEDH T — T NVEEET S RREERITS
HbDTHEN, ZOWT—TNVDREVWEIAHT
ORBRIREETH S . B, B B aalEn o
DEXFEMKY 235 FREE BE Ol ICH &
NooH3H, FRX—HETIERL. ZDLD
R ZB K B B8, BFE A CHE T E
EHE DO - HEICHV SN RERNZRE
BIROEERZVEE>T LW,

Z OHFFRIX, gk & MsHPLZef & B Lk
TEBNC BT 5 EHONHERHEREICOWT, &
HEHERE W THRET Uz, BISHFLZEM 2 2 E
U 7- B IE FREBROBRIUNC, MsEF5eE
PESLHIE DO EEERH TH Y, BEEHTEALLIE—
BENCEE TREEZFRT L 0bNL TIN5
Ths. LTRRCOWTEET 5.

1. BEEY —HT IS5 T 3 & HOIMBRRE

Table 4. Cases having a ratio of duration of OO and SCM contraction
compared to total swallowing time
Ratio (%) =50 ) =60 =70 =80 =90 =100
00 |SCM|. 00 |SCM| OO [SCM| 00 |SCM| OO |SCM| OO |SCM
S 0 0] 0 1 10 2 0 4 4 2 17 | 12
W5 0 0 0 4 0 2 3 3 4 5 14
W10 0 2 0|3 0 1 0 4 4 7 17
C5 0 0 0 0 0 2 0 7 6 7 15
C10 0 1 0 0 0 0 3 2 4 3 14 | 10

0O : orbicularis oris muscle, SCM :

sternocleidomastoid muscle,

S :saliva, W5 : warm jelly (5ml), W10 : warm jelly (10 ml),
C5 :cold jelly (5ml), C10: cold jelly (10 ml)
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o 1000 2000 3000 msec
. — ——— Duration in 00
s —_——— e — gy +——=—Duration in SCM
o —— 4 +=—==Beginning Time in SCM
——-———
w1o — -
e ————— 4
Cs e —— e —— —
——e———
c1o .
F-e———4
Fig. 3. Proposed normal standard range of duration in OO and SCM contraction and beginning

time of SCM contraction

S isaliva, W5 : warm jelly (5ml), W10 : warm jelly (10 ml),

C5 :cold jelly -(5ml), C10 : cold jelly (10 ml)

R, UREBITARSRI IS LT

CUBRAS DRI 23,38 5 « 5 + %10 - 110
DIECEREL, 5 « 10 - BIOCEEZSR
DI ki, H—EETHIISHIBDIE S H
TRHRIEOC HE U SR R0 > & Wb S R O
HBERLTWREEZD., 5 LB LD
RICEEERRD M- 7D, BRI 5 ml ik
BETWCR U CTER SR 27, SN ER
HETFICHEMLTWw2 EEZ NS,

FagE L 22/ ORG24 5 « 1810 « 1& 5 -
BIDEICER L, &5, BIOCIZEE=IIL
QIS5 , BINZBNTEEERREDZ LI, |
R CHNITEE T EIZI0 ml OFH, BRI TH
HIEHEFEIX5 ml OFH, X0 EEAETIE
BLTWB ez 5. AL RS 3 B8
EHOMHELEZ 5N 5. SEOFMRED S
B TEBO A2 DT, - OMEERGHOET
EE) 3 A DRSO 2Bk 2 ATREHEIA T
brrEZOND. FI-HE FAEREICN S 5
RasEEL3e/s OIFERF OB &1, DL 0 b
R WERNICH B 2 L ASHEEFL 7.

R 8 L 225 oD W HE BRI S (308 T 2 BT 230
D EBIET MEAD H S . R T IC LR

5 «RIOCTHEEZE.2RD, W5 - BITHEES
ZRDIRP o T DI, WENEIIFERR I ER
BTSRRI U, R T 1 BRI
DR 0 AR T Bl Tws e
Zbhb.

2. BHEHTEESE OBEIIOVT

BT IS B L 7o R I o 3 2 R R R O fRET
S, AN e - & INEERIRR T % TRy
WIHEL Twa eEz o5, HHEY X, EEHE
TWBL TR R U, MREEI O P B 2
%9530 msec EIRRTWE . Z DEEITHREVLETF
FEOMERHE T 2B & 5 &, MogHRLZem T3
BRI D41.1% 2 50, DHRE5I36.7% L% % .
PUED & BgsAZem s, DFERREE > & IREEHA
FET E CHIGHE 3 RESE L, IREERIC RS B L
EVNOBH LD bRREEWNZ S,

3. BTHOHFEIZOVT

HERE TV EEE T L35 L, &
Y —DOBETIIHTARmEEZ 5N, B5H
TROWS, MELEHOVWTIOREICLE
BEEERDThoT. IiE, HEYD R T
% &5z, WHEE - WREHEEER OIS T 2 R AR
OFEDPEE LT AHEEE L H 2. HDH W0,
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HE S DDIEAE T D B EH EHHHRIER O BDE VI

rarbvEzons. BRIETHNLS ml DE

HELT THERNTE TREBERAFTCE TV

20T, 5 ml &RBCH S POEADHIUIER

HThBHEEMENHRN LiZkd. ORI

B T EEE DR « IBECEILDOTH S .

4. WTESHIC S 3 N@E, MMHILREOUR
TREERR, URRAMERI D EEBEORRIC
2uT (Fig. 3)

AFFED & 5 HEIEMEIIREE TeHE 3R

{, FHEEZEOLRPTHOEEEMELERET 2 LEN

hrrBEbhs. &Y —HE TEFOFYE L F

Table 5. Proposed normal standard range of duration in OO
and SCM contraction and beginning time of SCM cotrac-

g’lﬂ:

(B17#% %25 1991

#FEOASD) R &, 1SDICTET2ERE,
oD &RV RnH I RERTOYEES 2 SD
PHEUEE L U T# 272 (Table5). ZOHICIZ,
SEDT0% L EDIEHEZE I Z DHFICE Tz,
50D R VEEE[FE L THEATESZ LD

rEbhs. L UKIEIAZeR O IEBH G
X, ERICIIEREE O 1 ZERE 0L Eof
ULOEE Lol EEMEIIOULEEZS
DNEBTHS.

5. EROETEESRED 1 EHIIZOVLT (Fig.

4)

FEBIX685E 5B . 19854F & 19914F 4 Az st
EEFREL, LRUEMEECLS
BETREEE 25 . KAKRICL KR
5% (Fig. 4) WWRd. BETYI

Beginning Time (msec)

SCM

tion
Duration (msec)
00 SCM
S 1395.004+599.16 | 1234.37+369.62
W5 | 1680.00£470.86 | 1544.23+647.80
W10 | 1900.00+£368.41 | 1403.57+574.74
C5 | 1643.33+£461.54 | 1341.66+338.40
C10 | 1779.41+£952.64 | 1547.05+715.64

92.10+243.84
259.61+£227.78
303.12+430.06
237.50£220.78
129.41+266.46

00 : Orbicularis oris muscle, SCM : sternocleidomastoid muscle,
S :saliva, W5 : warm jelly (5ml), W10 : warm jelly (10 ml),

C5 :coldjelly (5ml), C10: cold jelly (10 ml)

o

BHIXY) -5 mlTH5.

I R o Ui 5 e REfE 132, 400
msec, 8225 O IHE i F
131,000 msec, HISHFLIZERT DIX
HEBAAA £ TORFRIXL, 400 msec T
bHotz. FHFOHRLHET S
L, OB ORRIZIEFHEM LD
PR, HHFLZEE ORI IE

100 msec

Fig. 4. Example of right OO and right SCM contraction in a case of dysphagic patient in swallowing

cold jelly (5ml)
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ZIEEEETH S . Lo, MISEFLIS DI
Bt THWERBIZREW I E8b» s . Lizdio
fﬂﬁﬁﬁﬂﬁﬁﬁ‘i TRRKEREESDH L DL
<{bhdd. Zhik, videofluorography OFEEIC
B BMREEZE S iR S R WATR & & <
EEL T,

PEXD, RAFIEEREICHHELATHE L R
b, BRU-HEEHE R EZ 507,
6. KIFROMBRLSHEORE

PN & U TR N 25 2 700, R
BOBRBIISHEIZERICOWN -T2 &, &
SIHERYTIED 2 PHBE TICHEAAEE
el e ENZOWMFROMBESE L TES. &
SIZAHFFED S XA LU 7oA, 10ml ¥ ) —D36E
THREETH- RIEEEBFELE LI ETHD .5
B, 25 LIIEE DR TH &L 726 0fiE
Hr e OB FEEBE I SBUCH LRI
HT2FETHS.

E & &

1. EEHEALENREL T, REX Y —HE
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