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ule} et 2lel7t glom 729 A 30~25070 A%
olch. ¥ o] F el F3l= ZAF & A
Y] (innervation ratio) 21 shq FUg FF& sh= 2H
A5 1 A7} A F532RE Y 2120] ZF 23¢9
o) 24 9ol =2abd AR A3 (neuromuscular
junction) A RS o} o] AL o7)e] St
3t 229 g-S(depolarization) ©] GojubA EF74)
(action potential) 7} A}, TATE 29 FHA] o W
k= o] 5 AAE AE] AT 3 AT 7AS
3 7158 A0E o)AE B < L AualA L] dHE
A o qlok

AE oz g 259t 53l 1~3% (phase) 9
S8 (spike discharge), & 594 %3¢ (motor
unit action potential, MUAP) (Fig. 1)¥7} £&59 o]
23] o|ghel Al (rest) oM THA0] 712EA] ket
% SR RS IE, ASARY 307 Yehle
o 2RATE AR MYolrg AZL HIiRE 5
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27 2R Hold g3 worg duskA A
AE HHhs AL EA ¥k 28y B Qe &%
2o 5 599 AEAE B dmsecIE
0|31 MEL FF 0.4mV AEZR Holth o] Fx& A
Zolx grtd o g BuED Q= T Hjsle] BF o}
29 50| ZAE 9 2599 59 I Ee
(firing rate) 7} $7}=™ FFUZY 39 1 M E=
50Hz 3 =olt}. o]m] WA¥ < (discharge frequency) =
EAS #igo] itk 2Fe] 5ot AR g &
TEHH Y HAEER opEt TRk 9 Ut 5
7tetar ¥do] FEEe] 239 (Interference potential)
£ veRdth o] 3 Bete] 1 9l AR ) &
T SEAEE B ofHA T 285 A=
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Fig. 1. The motor unit action potential (MUAP) &

W RS AL Thssn?

% 2FEY TS
(Interpretation of LEMG)

HAAZE 0] 83 TAT AN TF] Fo¥ 37
= AR, 250 A3s] o]gkE AdelollA] v A
(abnormal spontaneous activity) 7} YERPE=AZ B
EA), 28°] 2% (voluntary contraction) & & o &
= 5] @54 489 2 (interference
pattern) & #&3H A, AFAE FHE AR 9
3 f2 ZAEE APt Yehe BEEEEAN
(compound muscle action potential, CMAP) & #&3l=

ol

1. MM (Spontaneous activity)

2L FFE S oA 3 o|gH] 1o A7A
o7 Zg3A ARt dojuA] gketh o9 F 7R
= 342 (end plate noise) & 414 (insertional acti-
vity)olth, S8 A7 AEF-E Idsh= acetyl
choline®] APHA M) E2] 5-& (spontaneous exocytosis) ©l
o3 Yehbs AR WA (discharge) o1t EE A4
e vkeo] 258 AE W 2407 Y msec U
EIejo] WAEE =7kA¢] W (brief burst) 0]t} o] F
THAE A3 ojehE AelelA e BE AR E vt
29l 27olt} Al HFAAA LAY EE AFA
$} (fibrillation potential) (Fig. 2), 9Fdod|3}(positive sharp
wave) (Fig. 3), E34H2HEA (complex repetitive dis-
charge) (Fig. 4)°]c}. o]& ]2 ALAAEL M-
SENAE] (lower motor neuron) 2] BA7% &4 (dener-
vation pattern) 22, & 50| o]k Aol 3l& o A
AR (neural control) & A = AL AT &
A (spontaneous firing) ol €)%t RAolc}. B3R

50uvV
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Fig. 2. Fibrillation potential &
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Fig. 3. Positive sharp wave.®
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Fig. 4. Complex repetitive discharge.®

< 9 A RSl 9 A7 A7 E (dener-
vated) 2Alfel shiEe] A7) Aok

2. 250 2FMAS MB(morphology of MUAP)

ol AdEjollA ¥ A2 ¢ (@bnormal spontan-
eous activity) 7F VFERFEAIE & Theells 2o) 9] 5%
oo ETe] SRl Ay wgel £ A AT
TS gk 2594 FeddE 599 Axe A
DAL S (extracellular needle EMG recording) 2 & &
FA S (motor neuron) 7F ¢34] (threshold) 7F4] &4
== A3 ZEA9) (nerve action potential) 7} TH50]
I, 2 axon) 0.2 IEA Hed, Y SSM e
sehele] e ZEo] A Al WA gy-=E o]
s EFAYE WEA Bt o)d HEHy A
59 A7), Ao Aol we vhefsict
BE &5 @9 5399 AL (EAIRHdure
tion), DZ(amplitude), phases(spike ) E &H H=d)
BT A 5G9 &5l 5~15msecd] A&A
ZF 100 pV~2Ve] REZ3} 2~4phasesE Veh)A] At

173" " (neurogenic lesion) ] U+ A= AHA10]
AolA) 31 FFo] Z71E 3 tHdAd 2 (polyphasic) o] &
e o] 92 AR W (reinnervation pat-
tern) 2 AR ZF AR 2R AZRNE v
gt o] 32 Al AW (intact neuron) 25
B} A4 (sprouting) ol 23l A71=v o]k AR Af
(sprouting fiber) = AAo] &EH AF-(mature fiber) Bt}
@A AEEPZ Holw 5H) o)Ake] tMAe] A7uke
< A Ha oA P HE AEAR 7T FgE 5
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1= A {ongoing reinnervation) & 2)u) 3t} (Fig. 5).
273571 ebA3] Rt (myelination) Ha AAFEQl 4
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Normat Neuropathic Myopathic

Fig. 5. Motor unit action potential (MUAP) morphologies. Normal
MUAPs have two or four phases. In chronic neuropathic lesions
that occur after reinnervation, the number of muscle fibers per
motor unit increase, resulting in long-duration, high-amplitude,
and polyphasic MUAPs. In myopathies or in neuromuscular
junction disorders with block, the number of fuctional muscle
fibers in the motor unit decreases. This leads to short-duration,
small-omplitude, and polyphasic MUAPs.®

o ti el EEA97H e 9 (Fig. 5).

3. ¥ (Interference pattern, firing pattern of MUAP)

olg} o] =9 FFHo] Al 2T|oA FHEH BFEA
21e) 93-S wEE o FolaE] ARE S7MA
sht shute) %9r)9) DAl (firing) 7F The el *Fd
o AL ofojA A AR (firing rate) 7} 7M1
3lo] ZF71EEA o W EWHH7T HF (recruitment)
o] e THEA Pt ol¥ IS AL
2 AIE FUEier FEEPT AL 2 o
o W F Wt WAlIA 2] eEE] EEd
A TET F g JEE Uehhe Ao) B3AQ 1
Aol (Fig. 6).

Aol 9wk AFel Zhsle] BT A
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2 Uehi} 599 8% g

A7 e A8g ek

A Dot Fig. 6). ol 2 5 ZARSY A9 A
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S w=shal 359 &% AE AGSHA Hed, F5
AEoA A 5] A 7l 11 Fetolvl B
2ol Bt J1 Yokl BE AHE (S, Ao
nha] B Adieh) o) A AFRde] A, &
Z99] 59 W2o] FTRAY, P s B
A7} Yehda sssitt okd 33 (subacute process)
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Fig. 6. Interference patterns. A : Normal. B : Neurogenic. C :
Myopathic.®

7 veRa Ado] 7hssAl =gl o)d QA Al
HiAIAE AEAY, s, E3nbEd e oPiy
59 S5 verE 3 ot vk A1
571 Qedl o)A olgAl 7o) lod T A
Fgo] Y= Aog AdsHA Pt

3525 (synkinesis) 2 FAHLEELE FEATIEH
FEAT G AFWo] HERAY, I IS
A7 I Sl veRA =4
A 7Fs ety

4, 5% ¥F 2ME=(Evoked laryngeal electromyography,

neurography, nerve conduction study)

9 ZAEE= AL brief electrical pulseZ A=81
A= B5A9, & 38s-(motor response) & R
Zlo]t},

%‘:‘)ﬂ’ﬂ‘:‘ T2 RIS SF A, AT A7, nF A7
Al EEE 259 5398 BA Ak

0]“1] A== A7)A= (electrical pulse) ¥ AF (cur-
rent) & OFE AA3] F7HA ARE F7HASE et
the 29 53949 27171 9 ol AXA o e
P 1= NAMETF THE ] (excite) =L Ao}t
£ 0% B1 o] A=F AX9 25%F tidt % (supra-
maximal stimulation) & 2538 HE&d o] 0 7)1E5&=
A7t B3 2% %A 9] (compound muscle action po-
tential, CMAP) o|th(Fig. 7) .9

wh2hA Eﬁ_‘i 718l A=AE
9] FE% 7158 & e, A=
AT ] EH??H 7Vl A= A7t H%"W”} “]—7—’1‘_78

A=o] FAE A Jon LAEo WA=, 3
ANBAT T AR gtk AL F3] oFs A=
oA AlFste] fdabrt 288 Ag HA AFAE
(HA29A) 2 Faspt Az 28] A HA9xE

Lo]

gtk A TR A vk 2 e 3
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Fig. 7. Compound muscle action potential (CMAP) &

Aolw WEFFAAAETQ A9 AF 0.5~1.0mV, A&
A7} 4~5msec, BA7} 2~3msecOlth FEFAA A=
Ql ALo= AEo] 0.2~0.4mV, X&A)ZF 6~7msec, FF
A7} 16msec AEo|th?
a3 AFEARAER A A #skE &
FAF 4~6msec?] FAoA AHEFTAE 3 Ueht
= 983 16~18msec] FAoA AT R elx
& Afs veER s vk 23771 itk a8la A2
9] ko] = AE 22~24msecs] FAolA
FEAMITAME 71FEt T3 AFY9A]
E3) Hudx) 9 ek AFgNe] =S Adspr) A%
& fduke] e O AARE A 9
o7} AAut H$-E njgd F-g AT o)}
2 359 O J|#ae] A AESK: Agole 53]
T8 AL o] G

IEANE HARR(Technique of LEMG)
1. 3=
AT T 41 ZAT AAp] DL Auls A, ZE

Ax], 7123], monitor oscilloscope, 471, A=33A] &
olt}k. oy A7 FH ZAE JAEC] AFELE Y
9} 9lonm ZAX signal® continuous trace
sweep&i 7158 5= QA = Sleh
T2 BeAYE 2E] A% A5owE 89
%L(surface electrode) 3} A= (needle electrode) 5°]

I+ single

FE‘..

AT ERETE 29 A, 27] o) g Tk,
4, & ¢ 59 FH0% BE 49| o] A

sy Eee] RS BjelA BHPol glovt 433
sagel2) Atte] g7} s, yahasol ol 4 2

259 A7) EEL B e 7123 AER 285
w9le] ANE 71=eA Rahe wAo] Yok BATe
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o=

= 42 (monopolar needle electrode), &= &4 3
A= (monopolar concentric needle electrode), &5 %
A1 A= (biopolar concentric needle electrode), §7-
37 = (hooked wire electrode) 5-©] 3Ith

o|F QN FE olgdshs As IR B
of H3) 7FsolA] @ o} K Wl (larger scale) 2

of

SHAE 7]5%‘ F 9lom AAX A A (denervation) 7+
Z27]e AR = FdFrt o F A=) wiZe]c)

%E%ﬁ%]@%olb} A7 AT GARTE A3E0
E FE AREL Qo
S B SRE GI9IE w3 B BHlE
Al Bk Aaksl] f@Al oFt AR gy H% g7}
2 A7) el 58] AN deE §
tiulaiA] Abdvtazel 712X An)rt Jé»o}u} A=
A H9ell AEE 98l 1% lidocaine s F71% 3kt
= A 25 AYEH 29 (muscle activity)
of & = 7 3,17] i F-of] F-2lsfof Tk
i = 2AT A} e wkE T TR e 7t
g /\c}‘:r"r‘ VAR e} gl Zit 29- o
et 7449 258 A wE B 8 O
34% A 91 708 S50 2o 24
o] AT AL ERA vlARE 48 (crisp sound)
9} 25 ol (biphasic) 9 $5EY) FEAY7F eh=
Zo® ok & glrk o9 o] FHFe] ArsPIE dske
250 AR AN A& A8 theele delM A&
+917d 4] (insertional activity), B AP
A9 EEANY WNE, AEHARE 3 5

1_.
&3 AR recruit pattern), 2525 (synkinesis)
H =0
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52 wEejol Gk 1) BE ou]15 T 9
2 %ﬁ‘?;l?’] olFE motsh=dl 53k &

A k2 HE AW (neuropathy)
o] o3 ZdahAl E]L 7A¢7F gl olgles BE wA
A& (onset of phonation) # &5 5407 Vet
= AIZEE vl ®A Had o] v AFulodvt(ow—fre-
quency filter)¥ 20Hzol| T3]} (high—frequency
filter) = 10,000Hzel &=tk A49E 100~200msec
2] sweep speed®} gaine 50 pVE 3t B U3 A
$o] Agst Ao SAow IS sPHA 25T &
FAAY T, JE, ASARY T2 Ba FAEPIE B
100~200msec?) sweep speed® 200~250 VY gain
oA Brieitth Arleke 250 gt oPdelA oA

o] oWl A Sz} Qe Ao 2o,
Zzfe) Fake) A P9k thed Lok Fig. )

Fig. 8. Direction for insertion of needle elecirode info thyroary-
tenoid (TA), cricothyroid (CT), lateral cricothyroid (LCA). Perioral
route for electrode insertion into posterior cricoarythenoid
(PCA) and interarythenoid (1A) 1%
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o 45 FHAToR g FE gk nFAFE X
7] e 55 2 S FARECY wE W

oA 2.5cm Zol2 AlEth(Fig. 9).12 ol 7|&A

1;@_:{.2 ABE NA x}ﬂ-)\]b E_ALQ- o]]
FEANA AFAE T Eel 42 Ajsity A=
= XEAIZE 0.2msec AES] dutdgo] AMgE HA
FoME 5~10mA AE7HA] E FHATIAE 10mA W
9]¢ R7)7F=F0] ARg-Ert

FEIATAAR 5 Z7)5L glov 284 A%
(bleeding disorder)©] AW 7l o3 53t
TZ7F A8 QA BR7F A e B AP
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Ss R AYAE dstort 24, 49 59
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SNOVAR]
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Fig. 9. Site of stimulation and recording electrode. 1SN : Infernal
branch of the superior laryngeal nerve. ESLN : Extemnal branch
of the superior laryngeal nerve. RLN : recurrent laryngeat nerve.
Arrow : Stimulation. EW: : Evoked waves induced from the right
cricothyroid muscle. EW> : Evoked waves induced from the left
cricothyroid muscle. EW; : Evoked waves induced from the right
thyroarytenoid muscle. EWa : Evoked waves induced from the
left thyroarythenoid muscle.12



T 2NTo N M
(Clinical Applications of LEMG)
F5 2AE} oMQAF ok How
o] ol &3l IXE AAR B4 A4S
AT ABelE olF §-83P) AEE D Qo
1998'd Koufman 5192 3

= 0= 06
3 HSSE

35 2AT0 9Ae]
Aol B B8 Aake A% 53, A4
gt doeinle) ZhE doiRde) A 7er F52) A
AAg 9 5ol A, REEE 54 A FARY
9l AA 207 nysty Qo)

I AE HIoe WIAFEoIY FAA FEA] w3
FFAZAL i SRS o)83]e] BT A S BES)
= olg9r| % gk’

1. 90 o]

) et & v
Ao ZA B

% o

FHLA HAKSite of lesion testing)

0 7 ZRu]3AA (high vagal nerve) 7R 7
wHH| R} & ¥ 5<¢l (aspiration) ©] 2
71214 @A (breathy phonation) ©]7)%= 3|9 44H4

) = o] ot o] w IFIHTE Wy
Washet 7Pg T AQl Aol

Table 1. Clossification of EMG findings in laryngeal paralysis. 19

X A0/

[

Aso] F5 THER AFE
Stk

1998\ Peak Woo'®& w21 EFA7 w9 o) F5 &
Z(poor), E7Hintermediate), - (excellent) 2 253}
Rt

TF ZATNA AFA E o T A A
(denervation potential) ©] Ko|i G294 FFoll 4=2] ¥
AL E 5 9= Ael(electrical silence) ™ %7} Bt
Aow Rt o] A9E FF 7eo| EokE 7ol
gorz zrlof A1¥ 7498 e (medialization thyro-
plasty), ¥ @& A< (arytenoid adduction) 5 47
#Q) X (permanent procedure) & Sofeithal st} ¥
T ZA A A9 (giant polyphasic potential)
7} ®ola 493 45 A] HF(recruitment)©] 712 §lo]
7379 (interference potential) 7} A8 YER}R] &&=
A= % %7 BRSRlE ofd A AAXHE
(innervation process)©] oFd HYEA] o> ez Ay
e o7 Agahas 3~6718 F 35 ZHEL] wkE
AL desitta siglod, o F5 A 2 vl &
Zu9] A (multiple MUAP) 7} 8ol 0]
o] 7Hjokde] Bekds A9 ot it ZoE B
3, oA A9e REAHoZ AR (innervation) E
2 QA (regeneration)©] AT gJoEZ wlHly
o /AE ZhsAdol vt sielth

8 Koufman %% SFumlexe] £5 =2
2 57 E EFste] 2421 Aol wel As 3Py g A
71 AAERL Q)cH(Table 1).

153k 71E55 AXShaL

ng

_,,
N

Py
=

=5 &

¢

Al

3) SO 070 g O A
Al vk e
%

vation) B AWA87A9] (regeneration
)
=

2417 (dener-

potential) 7} Ho|EZ

AR FAPE Beska SRR Bt A
Q4 Aolel elg ) LA A9 BAH FF 24
¥ 4708 RolBE 7EF gk

Class Sponfaneous activity Recruitment of motor units Individual motor unit morphology  Interpretatio (prognosis)
{ Absent Normal Normal MUPs Normal
Il Absent Reduced Nascent polyphasic MUPs Reinnervation*
1l Absent Reduced Giant polyphasic MUPs “Old injury” T
v Present Reduced Polyphasic MUPs “Equivocol"*
\% Present Absent Fibrillations, myokymia, etc. Denervation

= Low-amplitude (*finy", “nascent”) complex polyphasic MUPs indicate ongoing reinnervation, T : High-amplitude (“gaint”) poly-
phasic MUPs indicate an old injury that is “finished” regenerating, i.e., further recovery is not expected, T : In this equivocal situation,
the EMG may indicate ongoing denervation, partial recovery, or both ; polyphasic MUPs may vary in morphology and size from

“nascent” to "gaint”. MUPs : Motor unit potentials



[e]
o
o2 QA=) 35 ZHAEE ANJsh) 3% 2
0] 4R 79 vyt ohd Al g o At
sflof sh=] whH[7} glol Auizt 19 AHeE Koufman'™
2 7l (pseudoparalysis) 21 833 ojgd 7}
H)7} & w) 7ol & ARERE AFFAFY Fob
|2 AR Tl g% 95, AFA

ofgt o1, HEAF Bt BN T TER) R A
2re] 713AA) A, A FFHoccult laryngeal malign-
ancy) 5°} Q1 o)1 AEES EE] SlsiMe 914
E9FAAL $59 AFY 923, AN I
AT 525 A Hpassive mobility test) S A 383}

o

SR MOM|(Vocal fold paresis)
i &% FHvE vluz &8 Agolx|qt ()
Aoz FFH ot AAIe 2= Adshy] &

ol

1
17} 35 2% 507 o] 5
WS Agsket =80] Hoh el AoiRdep)e
U Rkl oJst 7)1 54 2978l (hyperfunctional
voice disorder) & AU 7] wiiol] 2734 413l
9] s YeRA "ol AAE QoA s AEARR
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| YleR el FEH M 2 k== (glottic closure
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3¢ ARl &g 271 9Fd(muscle tension pattern)
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(unilateral vocal fold bowing), =739 (bilateral
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(laryngoplasty), AUFYEE 22 86%°K S740] Fol
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3. {rymel MEk(Diagnosis of neurologic disease)
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1) =4 ¥7N(Spasmodic dysphonia)
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T Q1A o)A ZF(abductor dystonia) olAE S4do) e
A 9k&49 (non—voiced speech) &4 DZoA 271
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(muscle tension dysphonia) Y} g3l (conversation
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2) 4™ ™(vocal tremor) .
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O]ﬂ"ﬂ_w. ‘J%“l.k%ﬂﬁ T S EAY wE 9
gF TP 2173 (polyneuropathy), 9154 =
(amyotrophic lateral sclerosis), ¥ F3 (Parkin-
son’s disease), ¥ (myasthenia gravis) 52
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A7t ol5 Age] Ade] e ojuixigl o AAA
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botulinium toxin injections)
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