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‘17‘im: fakUasann Neal JM, Barrington MJ, Brull R, et al. The Second ASRA Practice Advisory on
Neurologic Complications Associated with Regional Anesthesia and Pain Medicine Executive

Summary 2015. Reg Anesth Pain Med. 2015;40:401-30.
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d9msaa EMG/NCS Wuf uaz/ vise
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1 NCS = nerve conduction study; 2 EMG = electromyography

‘ﬁm: AnUagann Neal JM, Barrington MJ, Brull R, et al. The Second ASRA Practice Advisory on

Neurologic Complications Associated with Regional Anesthesia and Pain Medicine Executive

Summary 2015. Reg Anesth Pain Med. 2015;40:401-30.
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(Epidural abscess)

(Spinal hematoma)

(Anterior spinal artery
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(Direct spinal cord

syndrome) trauma)
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(Anticoagulants) W CND 4 :
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N156769 (Hypotension)

(Difficult spinal

anatomy)
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SE8La7 1-3 Ju LWARTIUN LARTIUN RTINS DR LIS
Sufinenis
(Sudden) (Sudden) (Sudden or occult)
(Onset)
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3 paresthesias) P PAEYT - (Dermatomal or
sparine posterior
(Sensory % diffuse paresthesia)
) columns
involvemen
" (proprioceptive)]
21015 NANULUDBIUWSIUY | NANULLDBUWT AANULLDBDULSIUY | 91909ULSI Yol
Raunfignu  |Uaniden anntudnd - Uaniden PG
. wuuUaniden
AN5&INNT 134 (Flaccid : . [(Possible weakness or
(Flaccid bysid) (Flaccid paralysis)
. aCcCl aralysis
paralysis, later mraty none)
(Motor
. spastic)
involvemen
t)
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Uz wnnIunmly el weluluszazusnusiny Taduyuau
HOUAUDY SEYTWIN nswasunladlalusyes
(Abolished) (Variable)
Juudag . Y e
WHARAIUSTYLIINY
(Segmental )
s (Abolished acutely-
(Exacerbated-later
reflexes) later signal change
obtunded) S s
anterior two-thirds of
cord)
A1H1599 WUNISNAVTUUSIIOL | WUASNAVUUSIIRY | wiuundlaluszesisn | 21n15uu viseses
LONDGL5E WHBLEanN WL an 50 BRI
E Y (Normal acutely)
ABUNLNDS
(Signs of extradural | (Signs of extradural Wiy
(CT scan/ compression) compression)
P P (Edema or
MRI)
hemorrhage,
needle track)
ANSHTIIN | T89508UINTONLEU | ANURAUNAYDY Unh Unh
WU R WYY e . (Normal) (Normal)
ASLTINUDILEDA
9 .
(Rise in inflammatory ,
(Clotting
(Laboratory
marker) 5 lity)
abnormali
data) Y

1'7i3J’1: fawUasan Neal JM, Barrington MJ, Brull R, et al. The Second ASRA Practice Advisory on
Neurologic Complications Associated with Regional Anesthesia and Pain Medicine Executive

Summary 2015. Reg Anesth Pain Med. 2015;40:401-30.
AUFUKTIVDINTUINR UL UYWAY

Jagoull 2 szvuifeuldutannusunssvaadulszamillasuunidu fie Seddon way

Sunderland A1UM15199 1

A1397 1 WARIADINTULSIVBINTIT VI UTBAEUUSEAMEAILUAY
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Seddon Sunderland NCS* EMG** WYIZTENIN
Neurapraxia | Usgiand 1 nsafiafunsd | Motor unit \Woluddu (myelin) gnyinany
doyqasdseam | recruitment 919 | e vadudssamlign
(Type 1)
(Conduction NaUNG Waney
block)
Axonotmesis | Uszlanii 2 ANNANLaIluy - Motor unit wNUUIZAIMUND0A (axon) VIR L
nsUFy I recruitment WonuleUseam (endoneurium )
(Type 2) .
Usvam HaUn \WWeviusinuseam (perineurium)
(Conduction \BrduUszam (epineurium) la
- Spontaneous ’
failure) ) ~ o | veeBnannu
activity agknUNg
a3 10-14 Ju L AANIILEDUAN N
(degeneration) Msdiulanzasiy
auun (Wallerian degeneration)
Uszinni 3 Usziandl 2 swfudenuleUssam
U6
(Type 3)
Usslanil 4 Usziand 2 swfubenuleUssam
waziganulinuszamuin ueltany
(Type 4)
Wulszamlivn
Neurotmesis | Usgkawit 5 | avwaswadly | -t motor unit | idudszamvadugnsinuinesnain
QG ATRTREY recruitment i
(Type 5)
Useam o
-NNSNURAUNG
(Conduction . >
(FINBAINNTEY
failure)
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Seddon Sunderland NCS* EMG** WYISENIN

LALARUNALTA

119UN) WUNRS
14 3y

[Abnormal activity
(fibrillation
potentials and
positive sharp

waves)]

* N13n59n5ndyaIuUseam (nerve conduction studies)
** nsnandulniindnuiile (electromyography)

NsNuMlagsTsuYR Sunderland Usziand 1 wazdszand 2 agluinns wazineaunls Auaiu ue

Uszanmil 3, 4 uay 5 nmsnensallsaldd (Sunderland’s type 3, 4, 5 are poor prognosis.)

fisn: fautadann Lalkhen AG, Bhatia K. Perioperative peripheral nerve injuries. Cont Edu Anaesth

Crit Care and Pain. 2012; 12: 38-42.

A15199 2 E]’]ﬂ’]'iLLﬁ%’e)’]ﬂ"l’iLLﬁﬂﬂﬂ']’J&’U’]ﬂL;ﬂg‘U“U'eNLﬁuﬂi%ﬁ’m%‘i’)u‘ﬂﬁ’]ﬂﬁWUﬁﬂﬂ

@uuszamn (Nerve) Motor Sensory
LU Median A9ANBBN (abduction) 84 mu%nmﬁfﬂﬂa 5@% ﬁ’mmq
(Upper Thltssounss
limb) Ulnar n15n19e8N (abduction) 39417 FUSNIIUNaiafes
DOULTY

ﬂqimiqiﬂiqﬂﬂqHW‘UﬂqiLﬂgU@Lﬁu
(hyperextension) vadlauteain

#1o (78 metacarpophalangeal)
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wduUseam (Nerve)

Motor

Sensory

LaznN1598 (flexion) vvsaIulany
(distal) tagaauau (proximal)
29999na19%) (19

interphalangeal) 11 UauaLag

fnog (ulnar claw)

Radial Yoilonn (wrist drop) BIUTIURINTUNAY (posterior
surface) YA ULYUEIUYANE
LYY 1o
Musculocutaneous | llauisasedaran YUSNIUVBUAIULY (lateral
border) U89LLVU
Axillary laaunsanisuuu IUIIUVOUAUUU (Upper
border) va3i3lna
9 N3EQNAUYT ldaunsaseveasinnuwasmiden | ¥1USutNYn
(Femoral) SRR
(Lower
limb) Obturator ldanunsanu (adduction) 48 YIUTLIUAUUI LY
azlnn
Sciatic 13i@1119099L91 NSEAN/WMBYR 99 | VIUSIUAIUTIIVDIVIDINET
9N WINANUUBN
Common llaunsanszandawin (foot
peroneal drop)

N3Nt (Tibial)

Talaunsamdundawin
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‘ﬁm: fakUasann Sawyer RJ, Richmond MN, Hickey JD, Jarrratt JA. Peripheral nerve injuries

associated with anaesthesia. Anaesthesia. 2000; 55: 980-91.
nalnnisiinnisuinduvasssuulseam wudls 4 dnwaie fe

1. m3finvinvedulszam (Laceration) Wunaannsidulszamgninuinuiediuse

& £ ! = (Y 2 a
Vv loun ndinsdn Rnduildlunising
2. MIYNAIS (Stretch) WuraNEUYsZAMgNALSS

Y & ¥ Y I 1% 1 [ 4 I~
3. AIINNANUY (Pressure) L‘U‘Llf}sla?\]’mLﬁut]i%ﬁ’mgﬂﬂﬂ‘VI‘ULU‘NL’JaTLl’TL! lﬂLLﬂ NFYINRULA DN

| v} 1
NNBNTALLUU

4. @15.a3l (Chemical) WU NNN1sARLIT NI AN TUELUSE A MUTaUSIALNALALY LAD

AalmAANISINLEUEUNGU

N150529WH38ade (Electrophysiologic study)

;%

ﬂﬂiﬁ]ﬁ’)‘ﬂﬂﬁﬂl‘i’\]‘ﬂ’]LﬁUUigﬁWWLLﬁzﬂéj’WLﬁ@Lﬂcj‘Nﬂﬂi(ﬂﬁ'J%ﬂ’]iﬁ’]ﬂ’]u%@ﬂi%UUUﬁ%ﬁ’]%LLﬁ%ﬂéj’mLﬁ@ Tnenns

[ Y] [y

nszulnihuasSudyanalnivessuudssamuasnaiuile eviglumsitadenenSaninves svuu

Usgamuasnanuilo @usauenaANTURTY SEUMLILUINensanIn laun 15nUssam 11 Useam

(plexus) WaBL@UUsTAMEIUUATY TIuTeNsnensallsa n1spsalniifadeusenouse
1. nInsan1sundyy1aUseam (Nerve conduction study: NCS)

Jumsenalaensziuduszamenslniy vilmAnniswdeuds (depolarization) vouduusyavauds

[

Fas1ia (threshold) iiadndlndi (action potential) udinsesidndlnih ity Tneldsidninsauuy
MafiRamda (surface electrode) samamearnualunisinssuaUssam (conduction velocity) @13198
asraldanssuaUszam&ss (motor nerve conduction study) wagiduuszamiuam 3dn (sensory
nerve conduction study) nsasransidIMUsTE MY lEInTIUILAnn IR URBIEUUSYEW
wasld Msdsrsransinszualszamn (nerve conduction test) Tuszey 1-2 Tunsnudsinn1suIAliuves
wulszamenanuanuiiaundladdluddu (myelin) vouduuszamgniinate (neurapraxia) #3013yl

wupNUEnUNAle uiladeyaiiugiunisiinuresdulszamiasnanuilovesyie
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2. msnsavnauluiindruile (Electromyography: EMG)

DumslddudalninsziunelunduilelnensaastuiinnswasunUasveanssuali JCH e
Tuvaznauiilesglaiagnisvhauvesndanileduinduies (spontaneous activity) U N153¢3nveN
nauile (fibrillation potentials) wazvegthevdundmile nMsasaraulninaalessnuainy
a a o =y o ¢ o < A = = . . I a
AUnAtARUlensId 3 dlamindimsuialdy (Hedinsidesanin; Wallerian degeneration) g3
anmMNsUInlUUMUU  axonotmesis  9EATINNUNBULNISHONANIN  UWardWIUNEIENSAINTG
(motor unit potential: MUP) anas Tunsel neurotmesis 2z lifin15nouauaiueidniumniign1sdinig us

ames anmduiies neurapraxia aglinudnuarueinisinuseam (denervation potentials)

[denervation NsaRUSEaM/ Useanune/ nsynaleduuseany]
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