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—Abstract—

Background and Objectives: Click sound can evoke myogenic potentials in
active sternocleidomastoid (SCM) muscle. These potentials are due to the activity
of the vestibular rather than cochlear afferents, which produce very short
latency inhibition of ipsilateral motor unit activity and is best detected by aver-

aging the ified surface ) from the muscle. We inves-
tigated the click-evoked vestibulocollic reflexes in neck muscles to find out the
ifi and relationship of latency and amplitude of myogenic potentials

between two different methods of muscle activation. Methods: EMGs were
recorded from surface electrode evoked by sound stimuli (954B, 5/sec repetitive
rate, 512 times) over SCM muscles on each side. Myogenic potential have two
biphasic responses, which are termed P1, N1, P2 and N2 based on the polarity
of their components. The subjects were 24 normal volunteers. Surface EMG
activities from 12 subjects(Group 1) were recorded by neck flexion to activate
bilateral SCM muscles through the averaging runs(bilateral SCM muscle activa-
tion method). EMGs from another 12 subjects Group TI) were recorded by rotat-
ing head to the opposite side to activate SCM muscle throughout the proce-
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dure (unilateral SCM muscle activation method). The latencies and amplitudes
of myogenic potential in the SCM muscle after stimulation were analysed and
compared between each method. Results: The latencies(msed) of P1 and N1
were 11.2£2.4, 21.7=11 in Group I, respectively and 13.3%2.4, 23.0=1.1 in
Group T, respectively. The amplitudes(#V) of PI-NI were 38.7%8.1 in Group 1
and 33.2 8.1 in Group IL There was no significant difference in latencies and
amplitudes of P1 and N1 between each group(p)0.05) and was no asymmetry of
latency and amplitude in P1-N1 between each side. Conclusions: The myogenic
potential was constantly evoked by click stimulation and we think it could be a
simple method of examining vestibulocollic reflex.
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AR AFHAE o A 7 29 FA2
o thFE wgel zddo(Melvills, 19713
Greenwood % Hopkins, 19765 Markham,
1087). 1€ E9 FEE €302 AWVNHL de
Py} wo) wge = HARD 8T ARG 2%
o= g@e] wgel oplEt TEE Wiew /)
&7 ok Ao W&ol FaEe] Ao A
deosln Hele AAXE oAl AR H5 oW
goield sueig 29 AP At &
wejo] AlAe] ¥hA whgo] orlgth ol E %
ARs ARdozRE s H5e] FAAAE
o dA=E 13252 (vestibulospinal tract) &
Foe] 2UAE A} obldez A3-F5ut
(vestibulospinal reflex) 2 ¥2j¥] 53] A%-2%
o] BURE WHT F¥se W A8
(vestibulocollic reflex)2tst #vh(Markham,
1987, Robertst Deralde, 19942). ¥zt 715
H7kshe WAL WEe B2ou(Baloh?h Honrubia,
1979) ©] AB-[F 42 A= V)5 YA
887 Brhste AAE de 43U
(Brandt, 1991). 71&9) AFIPEARIAL W
oA R HAASAA S AT eNE
4 F flevd WE-HF5e B F vk
Bickford s (1964) & click&22 A& 7He W
248 AFTEA vzA Fe FRNFE /HWE
FUARe WgE 34E 5 A% 1RE =H
299] (myogenic potential) 23 S}, 2 1%

BE AT A o] SHRdde] Aedze 9
#2177 (cochlear afferent)& F3M ATHe
Ze] ohizh A3 (vestibular afferent)& 8
A Agde Ao® WARF(Codys Bickford,
1969; Townsend$} Cody, 1971; Colebatchst
Halmiagyi, 1992; Colebatch%, 1994).
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AZBHE AFF oY 220 gv AR ¥
2¢4%E ez se, FEARI2EY A3 7
ARl AR ABEs. 8xE A A2
O 9% BAREDC) 2 ASE FHEn
click&e2 AFF A2 JEd 743 2
A9t (averaged unrectified surface elec-
tromyogram) & F38Rc}. Click&e) A5 2=
£ 95 dBo® 27 582 AFed # 512812 A
Si5kE BFseld A A FHRES
& HAF $3A718A (tonic contraction) A%
gtk #Ad SEFFAE Pese FHAF 2
Sneck flexion) A7l Fis A= Wiges
FANFRA 22 (rotation flexion) A171E FEF
5 7Rz Agse v FAd 122 38
129¢ e cicks AT FAE 2F4)
WA AR Adssled, 2% R F4 ¥
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Fig. 1. Myogenic potential evoked by click stimulation- (95dB)
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Fig. 2. Myogenic potentials obtained by neck flexion with and with-
out click stimulation (95 dB)
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18.3%2.4 msec, 23.0+1.1 msec, 43.3+0.7 . FF/WNN 529 sPRE2E US43
msec, 61.7+1.1 msec®, BF BAF PI-NI, 242 (medial vestibulospinal tract) % 915 A

P2-N2& 77 33.248.1
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19 BE A% 9 A
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Fig. 3, Myogenic potentials evoked by click stimulation in the right SCM
muscle were obtained by neck rotation to the left.
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Fig, 4. Myogenic potentials evoked by click stimulation in the left SCM
‘muscle were obtained by neck rotation to the right.
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Table 1. The latency and amplitude of myogenic
potential in group I and I

Group IN-12)  Group I(N-12)

Latency P1° 11.22.4 133424
(msec) NI* 217=11 23.0£1.1
P2 39.420.7 43.3+0.7
N2 56.5+1.1 6LTELL
Amplitude  PINI* 387281 33.248.1
) P2N2 340299 40.9+9.9
* p0.05

A A% 2 (lateral vestibulopspinal tract)e] %
7FA 7k 12t (Markham, 1987; Robertsh
Deralde, 1994b). W& APHsF2e 1S 54
HEg st LENBAT mEs] BYSS
& 2t F3E O dEl FHow §A =
Aok 9% AYAFE AN 5 2577
sslel 2F2ME dAsR AASNN Fr}
o AsAoze $Aol FH A F3o) Hx
& fAGct AT WAl AP HFUA}
i inal reflex) St 7373 WAt ib
locollic reflex) 7} 8l (Robertst Deralde,
1994a) Yl E THEE AHSEA] ged @
AT F Ark. {3 APk T2t dse] A
A7de] ASHY g WP KA A4
A RS 9 AATEY 20P% WEkE AT
Fed, olelg ¥ake Ag71%e] AFHel AP
724, A (reticular formation) & & #5-2
A= o2 Y48 ek (Wilsonsh Maeda,
1974; Markham, 1987). A371%& A3 A=,
FENA A5 Adse F2E Prishe 993
< AAhe deAde g Aot (Brandt,
1991). Z@ut Bickfolds (1964) | click&ell <5
A inionel M £4#<l whg-& WISk o (“inion
response”) ©l W& SAUAAG At
=g o SH¢ddE #$A34 ¢4 (sen-
sorineural deafness) @A NE figchs P
i Mol 94441747 (cochlear system)2H7]Rrhs
A7 (vestibular system)2] a4 fukdcks
@ (Cody st Bickford, 1969; Townsendst
Cody, 1971). Z1#t} Meier-Ewart§ (1974) & °]

Table 2, The asymmetry” of latency and ampli-
tude in myogenic potential between
right and left side

Group IN=12) _ Group IN(N=12)
Latency Pl (%) 14474 0.9+ 7.7
NG L6red 0.3£12.7
P2(%) 0186 2.3£10.6
N2 @) 22801 35%116
Amplitude PI-N1 ()  2.9422.9 224274
P2NL (%) 3.2+164 258257

* Asymmetry(%) : ((difference of left and right)/
(sum of left and right)) x 100

2% “inion response™t SHUAE AR
e dgolzta sl FAFe e 18
St o] oim A/AT] AR fusy
(CodyS} Bickford, 1964), ¢ click 2.2 #%
He SHTEAde 438 @7] Wi BRsR
9 Z15& FAsked f840 oz A
(Douek, 1981). #Z Colbatchs(1994) & A2
& e FRRETAA clickSos f0dE 2
FEANE Y F ANeH o] AL AP
WA1SE ARA e FAE 5 Qe AR HA
Bolgha FeAck & ATFIME olA% S
A7t BRAGNA clickge2 AFA £3F
(tonic contraction) FHfESNN PeA =
Ak EF click®22 ATFSA FRL 9 o]
ol oA g Aoz Heol clickdol ol #
WEE AT & Ak o] THBAAE ¥ 2
$9M QojAlE HEAA 248 W& complex
EMG responses)olt] click® Aol gl& e
AE 49 FY U (averaged unrectified
surface EMG)3el #go] glol B3 (flat) & 4
#2 39k o2& B4 (asynchronous)
FEad gFAde S5t $Aste] 27 (can-
cellation) el <1 ez A€ Click&ez
ASRE W AF EFDH FEAA A7} Lo}
U MFEAY E5EFAAL 27 (cancellation) 7+
FEAS o] Feix ATAcE FP-34 At
7t A BE% 743 SASYIN de FE9
SRHEAANE 3 EHColebatchs}t Rothwell,
1993). ol WL BRILEKE TR AR
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o ERE A7 E3AL W o @ ved 3%
o click® 71 o ¥3 FAFESF W &
2% 2%c dA29%3n @1 (Colebatchst
Rothwell, 1993).

o] 2HEAdE F AR TEHE Ad%= 74
el gk & N4 P34 AAFPI-ND
P #4949 AfTeldh Colebatchs (1994)
ol shd PI-N1 29)9hs 482 € Afst ¥
5uF LA FEs, S8 Adve 07
& Afstel fEe PN 3 dBA &
WHE AL okt @t PIN1 ddshe 43
A4, A, A, FAFES £, FARE
e} Z& disynaptic pathway®& $3 A€
€ Ao 474H1 ik ¥ AT HAL vish
o] o] HEAZFE 2 10-14msec 2859 F2¢
Ahe) 27)kge] 2H47] 10msecs} H&dte] e
A SR A"SE ez FAHY FF
click&ell 23 FEsE HTAA) B8 A
@229 o] 8% ez AzEc

& dpolde FAFESE ArhSS (tonic con-
traction) A7) WP 2B WY & FHE 2
F(neck flexion} N7|AY #Fo= HAFAAN 2
A7) @ (neck rotation) & AH&EAEE o]
7R o RSN SHEAN APEUD,
o] fus (P19l A7) 9 AAFAE 7 b
kel Aok fck EF 2 FolA SHEAHA
(P1) ¥7) 9 ANZe] 2% Aol7t 30%018 A
o 20U (P € ¥R 9B AENE g
UAT, AFL AFAE 2eSE, 2B 2
FEol ZUFH AR FIgn o
(Colebatch®, 1994). A} vhdatel wp 28
o] #5351 FEe| Aozt An A & F5 2
cel Aol7t Q& 4 glel KUAAP) AUF
AAA 8 AL Aol J3A el GE & 3L
o 53] A 44 FAfESE AREINL o
Aol £ Zme) Aolzh o} AAFe} e
Hl@A ojelgel wsted, olAe AWM FAE
A5 Qe @ B A2 SR 849 olag
FEe) Aol Al Ao AZEH, AH &
ZAA A NN 2 Aok ABtA fskeh(30%0]
3. wEtd SREAA (P AN Fucke F47]
# vashe 2ol 44A Qv o Wl HAT

AW FEE b B AR £HITE 24
WAL P AAF A9 vime <7t g
A Aot ok 30%0134d WP Fe R A5 5
A& Aotk FE old] AP FAA 0F] Ba
el Azen.

2 £

AR QA H %S Frkske HAPe
2& €5 WA} (blink reflex), H4EAY AAH
ol et AF-AF A2, 53 APAFR 7)
& 3Yshe AL B gt 24/
Afie AR712e] AZHe] AFY, BRLENE
& FHA REHEE o] AP Prished 993
o2 it #88 2Aholtt. =3 AL AT B
it MwE gold gARe= {840 W
¥ AZE AApEolng T old g 9
<ejel R A77h FH APLopA AP A5
71s & BAET SN FFD Arbel A e
2 Asgo,
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