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Injuries to the nervous system
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voltage injury

Cerebral injury
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1Suntuunn (High internal current flow) NANNGIMAY

Low-voltage accidents

Acute spinal cord and peripheral nerve injuries
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complication) NANNFNSTLLBHUNAYU NTLIALLTD
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lnumse T9Aenszuadaan Arm-to-arm, Head-to-
arm, Arm-to-leg, Leg-to-leg flow current’*!”
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JanfunisumaLladunae @1esentianisiia Spinal
shock sanfumawmdladionn vidlawiudn Priapism,
Limb paralysis, paresthesia, pain &819z81un
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lusne#isl Electrothermal heating @tiasanluvdion
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msdeszun Motor e1aazifiadunddwingauiugl
an1712<4laduUndy Spinal cord transection, Sympa-
thetic dystrophy yia Cerebral dysfunction 211
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Keraunoparalysis and reflex sympathetic dys-
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n1siineauwse (Paralysis) 22ua427UUY

'
ar
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spasm, Coolness of extremity Raudeda n1sART
Fwasliny padanfignsunousy Tulnazmnmdiu
dnfinnelly 1 18, veseenaduuiuds 24 1ala
aansazwleufuaainunilumind (functional
disorder) 129 Motor, Sensory, Vasomotor peripheral
nerves nqufilesiuiiefuneAenisumniizandu
desluiauafilaulwidsinu Keraunoparalysis 189
arfanesine funatesnszudluasanqainuazeant
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Late neurologic disorders
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ganidlu Motor atrophy symptoms Feaidnmoizng
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aza1tiunguenis  Neurologic syndrome ﬁfﬁ'n
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sclerosis, Secondary muscular atrophy 'ANn'\sﬁu
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dramennn Aanadisnddavlugifisneautien 1 Ae
fmsansiusilafinlng wia Non-specific ECG
changes Wilataden nsddiadenemsreandwile
vialaasmsaamnszfiu CK elevation deaziisziug
wnndnaeavintesAlni uazll Positive CK -MB
fraction > 3% etslsfimanistnaduaninigeuda
finnsvinanesiendnaiiesefiamnsadiinsziu CK-MB
Idatuiu iltisfidessiafeafiunnuindede
TeansiiNgZAUT8Y CK-MB eli3fiadtinnsumsy
Aendruiievidla lnsannclusefilidfl ECG Pat-
terns MRENHUzIRNIZTAMElINIRen YFeuAng U
1849 Cardiac decompensation WA u"soUENlALAE
AANATIdN nénieAnEAsinsFansizd CK-MB
Potilu 1224 3. Aedumsiadudandniivaann
Wuadldmileudufiairwnanndudiesns 3sos
asfendmiiavidasndendan Anfizes CK Ae
0-70 mU/ml Tuuds 0-100 mU/ml lutie du MB
fraction azfugendn 3% nelu o Tu. WeFusily
filan e9% PhaiFimsumiuiividlaas cK galdta
640 mU/ml usirta189 CK-MB A= negative flaeiil
nawaRuilanasazsisad msaag Monitored maen
L‘ﬂuﬁﬂoﬂmm:tﬁm LV dysfunction usi ST elevation
Unf wsrzndrailevidlameinalal Transmural™
Lewin uazanz® dedamsuna§uanninia
wpfwinlifn Patchy necrosis Teendrmiievidla
Electrocardiographic changes mi‘l.ﬁ'm:ﬁmm CK-
MB uat LV hypokinesis @1aacwuls windulwn
wladinazwuuuuafiadelsily (Non-diagnosis pat-
tern) snzANEEI8INTUARLTRslaaziElung
mwmné’qmﬁaﬁq‘lmﬁunq‘u 1 wNndmaunIg
nszaneveakuden Coronary artery
sraunsAnedanilug ldfinnswiudiolaia
Unfetequusaintillugilandfinfuidlanfuns
wsnfuldlsenguna  AeraRaundvievusfinulalu

ECG 12 lead danvlugjazueniluininneilu 48 1.

grladnllugiiumEuanninirgadaslnia
waluthy dszanoifenss 88 aclifaeuenlsawen
ua WeguaFedlnBomia nsueulseweung
24 1. Lﬁmﬂ'\qﬁo’h f-a:‘1ﬂm:mnua:§w.ﬂ§mqﬂnstﬁ
Aflddng Fofuiedl Criteria FinosFugtlosllulss-
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1. Loss of consciousness

2. Documented dysrhythmia in the field

3. Abnormal ECG on admission

4. Rhythm disturbance while monitored in the
emergency room

5. Severe burn (Large area of BSA)

ifiaueuuliivin Initial 12-lead ECG ¢nuinf
waznrrumdlifinisuunafvielinags Bumn atha
pauss Alidwfusessuidlilulsmenuna ety
AMMRALNAWIlA 24 T,

a A .
mMsnalyavualliNalay Sepsis
NMsANE1189 Haberal uazAtuz (AA. 1996)°
v o & 4 DX
Tviniswnzidie 1440 A andilen 1109 51w
Tnemseamnuaalningaanis Fusaldlulsewenunaunu
' - & a
n91 15 I ( AR 1979-1993) wudelane 205 1iin wa
- a_ &
nsAnnudluudlinresnisfindedenss (was
&’ Ix ! o ar S
daliiuniniumnaduynszes 5 I 1.8, 208,
& P
22.4%) WUT2 Pseudomonas NINVIGAUASWLAARS
or |; . e
luscacuds whila Proteus mirabilis U8s Enterobact
or cloacae flaanulamaenszer 15 1 lussiuasi
a J - ¥ = <
szumaveEnTesTiaiwacliannsaeauau o Aa Staph.
Aureus $aEidz 25-70, Pseud. Aeruginosa F@Eas
25-45, E. Coli §88iaz 4-30, Proteus mirabilis fasias
15-20, Klebsiella spp Fauaz 4-10, Enterobacter
cloacae 52tiaz 5-18, Enterococcus spp Faras 2-20
& & - P |
doudeniiluymde Pseudomonas wsrziflugian
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o qva & & [
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nsinideuas Sepsis flepafluntazunsndau
- T |
finulienigalu bums (Feuss 34-75) uaziflu

877 298N

awmnsmeiususedugiFimsiing
Multiple organ failure (fausz 50) uax Cardiac
P . a1 a
arrest 1i1@9a1nnns Resuscitation Nlaifids=@ngnmw
] a 16,
Aeufiazanddsanenng
gilaemaneisneisz Contaminated va Infected
& a = L%
Taudavane q 1daneudazunlsanging nslign
adcd & o []
Upousiflunauiu 7 wedesiiliawnzatan
AILANNTTE Sepsis 6 auudaanil A.e. 1987 TN
a ada a a a o o %’ [ 3 4
fenTsidszAna nwassunsantdndalantunan 19
a X .
Siulsannisiinauees Negative wound cultures
- a A’ .
adldmsannsiniesnadntiawie Pseud. Aerugin-

osa, Proteus mirabilis uas Enterobactor cloacae

Visceral organ

nstanzanriiwAAl s AnRe fiRawTavintu
ﬁqmuﬁmﬁm:mﬂ'ludmﬁmﬁqnw’qmﬂo’foﬂ'luu'lm?q
wienfuiinisindaunsndeuraseiuasneluiium
Wufiiadedlulninge Fannshinderataduazmely
Sufhuanumaasmemeiinuseniign” uasmsun
Sunesedtazmeludusmminlitenelilenduiu
ﬁms'm'1smmvﬁuvimim:mﬂ'lu'dmﬁfaqﬁtﬁm'm‘lw
Fnwuldfasfenas 0.4°° U Gallbladder, Focal
hepatic necrosis, N13VEq18d Caecum, NIINEFIAN
Colon, NMINZHTBINTEINIEAIUNT, Acute pancreatitis
AR MRS Electrical burn wazflalinnsiiAwmsaa
wudnfinnsmeaed Descending uas Sigmoid colon®
&

fisnserunassianigadnddininganudnil
Submucosal hemorrhages oes wunszdmnszang
AREAVNUAUENUIT FANDN GI hemorrhage ANUNA

4
‘lu Duodenum uaz Stomach, Prolonged ileus T4

siann nanenflu Cholelithiasis deyatiuandliiiiud

' e & 4 o a
wiliaunsansaulstanisuniuseadaaz nelun
Wnnindgaee Faluninnisineaenisaseaun
annsTisunsaneTdsdwuuaaniinzinlatla
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Eye injury

Electrothermal burns @1aiinafidavilagasmn
fils Wy Corneal burns, Temporary hyperemia AU
Third degree burns, Transient punctate, Striate,
Diffuse interstitial opacities, Scar formation, Loss of
corneal sensation, Corneal necrosis a1aazilnng
szANENABIIAY Anterior chamber igufl Iris, Ciliary
body, Irregular mydriasis, Miosis, Horner's syndrome,
Spasm or insufficiency of accommodation'®

Lﬁfam@'anmﬂ'luqnm (Intragcular hemorrhage)
waz Thrombosis, Uveitis, Retinal edema and
detachment, Optic nerve atrophy filseauduiu
Fanszaniinann electrothermic injury dnaswudna
Gien Wwansidenszanfiinanniadndnwugesdng

manf 1 TadefitiuuatienuguLs1I89NITLA .

Wusnlna

Type of circuit

Resistance of tissues

Amperage

Voltage

Current pathway

Duration

Environmental factors

Surface area of contact

Victim's individual susceptibility to electrical

current
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: I 4 \ .
MmIni 2 AnEnunuTeaiiatiedIunine q 183 Kne

vienfiga thupan nnfiga
Nerves Dry skin Tendon
Blood Fat
Mucous membranes Bone
Muscle
MIeN 8 ANNFNUNIUTRNEH T asing
Type Ohm/cm?
Mucous membranes 100
Vascular areas — Volar arm, Inner thigh 300-10,000
Wet skin Bathtub 1,200-1,500
Sweat 2,500
Other skin 10,000-40,000
Sole of foot 100,000-200,000

Heavily calloused palm

1,000,000-2,000,000

4' o ¥ v [ 3
MmMinn 4 s:mumﬂuwu'nu%ms:uﬂ‘lﬂﬂﬁnumm'ai'wmﬂ

HaneI1aMe Milliampere

Tingling sensation from household current 1-2

Let-go current

Man 7-9

Woman 6-8

Child 3-5
Tetany (Freezing to circuit) 10-20
Respiratory arrest from thoracic muscle tetany 20-50

Ventricular fibrillation

50-100
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Direct contact
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Flash

Thermal

Blunt trauma
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Direct strike

Orifice entry

Contact

Side flash, “Splash”

Ground current or Step voltage

Blunt trauma
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