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Vychodisko studie

o roéné stovky pfipad(l drazu el. proudem v CR
(ve FN Plzen priimérné 18 pripadu/rok)

« absence doporucenych postupl a odbornych stanovisek

« hospitalizace a blokovani monitorovaného ltzka

v pripadech, které to nevyzaduji



Retrospektivni studie ve FN Plzen

retrospektivni analyza dat v obdobi 2000 - 2020

333 pripadl urazu elektrickym proudem

kritéria: prijmova/aktudlni/zavérecnd diagndza T754 (Uraz elektrickym

proudem)

zkoumané charakteristiky:

1. pohlavi, vék, komorbidity

2. napéti el. proudu

3. doba hospitalizace, doba EKG monitorace

4. provedena laboratorni vysetreni a jejich vysledky

5. dUsledky urazu el. proudem: umrti, arytmie, poruchy vedeni, porucha
vedomi, popaleniny, iontové dysbalance, ad.




Charakteristika populace a okolnosti urazu el. proude

All patients (n=333) Adult patients (=229 Pediatric patients (n=104)
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Age groups
15-18 years - - 13 {12.505%)
10-15 years - - 22421.15%)
5-10 years - - £ (7 607
<1 year = 3 (288

Male/female 222111 66 6TI33 33 NLSS/TA (6T 6932 319%)  6T7/37 (64.42/35 58%)

Actual pregnancy 5(1.50%) S51.50%) -

Medical history
Structural heart disease 9 (2.70%) 6 (2.62%) 3 (2.88%)
Coronary heart disease 6 (1.80%) 6 (2.62%) - All patients (n=333) Adult patients (= 229) Pediatric
Heart failure F0.90%) FLA1%) = patients
Cardiac surgery 300.90%) 20T 1 {0.96%) (n=104)
Arrhythmias 11 (3.30%) 10 (4.37%) 1 (0.96%)
Bundle branch blocks 8 (2.40%) 6 (2.62%) 2(1.92%) Woltage of the source
Atrioventricular blocks 3 (0.90%) 3(1.31%) - Small (<50 V) 20.60%) 1 (0.44%) 1 (0965
History of palpitations 3 (0.90%) 3(1.31%) - Low (50-1000 V) 203 (88.65%) 100 (96.15%)
Pacemakers, 1CDs 5(1.50%) 5(2.18%) - High { LOO0-52 000 V) 16 (4.80%) 13 (5.68%) 3 (2.88%)
Arterial hypertension 28 (B4 28 {12.23%) - Unknown 12 (3.60%) 12 (5.24%) _
Dthetleslme]ll:tus ;jl;“').’;; ':3.1.;&‘5-.]# - Lightning 1 (0.30%) 1 (0.44%) 3
Hyperlipidemia (B.71%) 29 (12.66%) - )
Kidney disease 6 (1.80%) 3(1.31%) 3 (2.88%) Lhirect corvent 6 (1.80%) 61(2.62%) -
Bronchial asthma/COPD 13 (3.90%) 10 (4.37%) 3 (2.88%) Suicide attempt u 2(0.87%) -
Thyroid gland disease & (2.40%) 7 (3.06%) 1 (0.96%) Waorkplace accident 49 (14.71%) 48 (20.96%) 1 (0.96%)
Malignancy S 01.50%) 5 (2.18%) -

Stroke 1 (0.30%) 1 (444 -



Hospitalizace a EKG monitorace

All patients (n=7333) Adult population  Pediatric
(n=229) population
(n=104)

Hospitalization @ 227 (99.13%) 99 (95.19%)
Refusal of hospitalization 4 (1.20% 4 (1.75%) -
Continuous ECG monitoring 196 (85.59%) 62 (59.62%)
Duration of hospitalization 3. 374 2.95
(days. mean)

Without those longer than 30 days 1.55 1.64 1.34

Without those longer than 7 days 1.10 1.21
Discharge 310 (93.09%) 215 (93.89%) 95 (91.35%)
Transfer to another department 16 (4.80%) 14 (6.11%) 2(1.92%)
Transfer to another hospital 13 (3.90%) 10 (4.37%) 3(2.88%)
30-day mortality 2 (0.60%) 1 (0.44%) 1 (0.96%)
1-year mortality 4(1.20%) 3(1.31%) 1 (0.96%)




Vyskyt arytmii

All patients (n=333) Adult patients (n=229) Pediatric patients (n=104)

Arrhythmias/dysrhythmias 9 01.71%) 36 (15.72%) 3 (2.88%)
| Ventricular fibrillation T{E.dﬂ%) T(3.06%) 1 (0.96%)
"Sinus tachycardia 14 (4.20%) 14 (6.11%) -

Sinus bradycardia 11 {3.30%) 9(3.93%) 2(1.92%)

Sinus arrhythimia 2(0.60%) 2(0.87%) -

Atrial fibrillation 4 (1.20%) 4(1.75%) -

SVT 1 {0.30%) 1(0.44%) -

Unspecified tachycardia 1 (0 30% 1(0.44%) -
Premature complexes 8 (3.49%) 2(1.92%)

Supraventricular 4 (1.20%) 4(1.75%) -

Ventricular 5 (1.50%) 4(1.75%) 1 (0.96%)

Unknown (L 305 - 1 (0.96%)
Cardiac conduction abnormalities 26 (11.35%) -

LAH 2(0.60%) 2(0.87%) -

IREBB/ intermit. iRBBB 21 (6.31%)2(0.60%) 21 (9.17% 2 (0.87%) normal finding

RBBEB/ intermit. REBB L {030% WV 1{0.30%) 1 (0.44% )1 (0.44%) -

SAB (second degree) 1 (0.30%) 1 (0.44%) -

AVB (first degree) 1 (0.30% 1 (0.44%) -
ECG changes of ST/T 9 (3.93%) 1 (0.96%)

ST elevation 2 (0.60%) 1 (0.44%) 1 (0.96%)

ST depression 5{1.50%) S(2.18%) -

Negative T wave 3(0.90%) 3(1.31%) normal finding
Cardiac decompensation 1 (0.30%) 1 (0.44%) -
Newly dg. systolic dysfunction 5(1.50%) 3(1.31%) 2(1.92%)

SVT supraventricular tachycardia, iRBBE incomplete right bundle branch block, RBBE complete right bundle branch block, infermif. intermit-
tent, SAB sinoatrial block, AVE atrioventricular block, dg. diagnosed




Maligni arytmie

8 pfipadu béhem 20 let
« Nebyl nalezen jasny predisponujici faktor

muZzi

Age Sex Voltage Year Medical history Trauma Burns Death

O\ N\ P
16 M Low 2002 - No No Yes .
24 / M\ Unknow 2004 - No No Yes mortalita 37’5%
39 M High 2000 paroxysmal atrial fibrillation, Yes 3° No

tick-borne encephalitis at age 38

43 F Low 2002 - No No No
44 M High 2005 rib fractures at age 19 No 3° No
47 M Low 2011 - No 3° No
50 \M / Low 2012 - No No No
58 M Low 2013 concomitant subacute MI No No Yes

\Y N N—

nizké napéti



Opozdéne maligni arytmie

v 7/

o zadny vyskyt
ve shodeé s dalsimi
obdobnymi studiemi

o publikovany 2002 - 2019
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arrhythmias after electrical accident: a single-center study of
480 patients. Clin Res Cardiol 108(8):901-908
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Laboratorni vysetreni
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o myoglobin, CK - neuzitecné oo

4 XL X7 5

o cTn - diskutabilni, nejevi se jako vhodné pro rutinni pouziti

All patients Adult popula- Pediatric

L IOﬂtOg Ffam ! (n=333) tion (n=229) population
(n=104)

Total 67 (20.12%) 58 (25.33%)  9(8.65%)
Hypokalemia 0 (18.02% 55(24.02%) 5 (4.81%)
Hypocalcemia 11 (3.30%) 8 (3.49%) 3 (2.88%)
Hypomagnesaemia 8 (2.40%) 6(2.62%) 2(1.92%)
Hypophosphatemia 5 (1.50%) 5(2.18%) -
Hyponatremia 4 (1.20%) 4 (1.75%) -
Hyperkalemia 4 (1.20%) 3(1.31%) 1 (0.96%)
Hypercalcemia 3(0.90%) 2(0.87%) 1 (0.96%)
Hypermagnesemia 1 (0.30%) 1 (0.44%) -
Hyperphos- 1 (0.30%) 1 (0.44%) -

phatemia



Laboratorni vysetreni

o statisticky vyznamneé vyssi vyskyt arytmii a poruch
vedeni u pacientl s iontovou dysbalanci

100

100 |
90 a0
80 | 80 L
- Cardiac conduction abnormality
70 70 (newly diagnosed)
60 I - ﬁ':' . nD‘
| Arrhythmia B yes
= 50+ W no = 50t
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ion dishalance lon disbalance



Schéma vytvorené na zakladé vysledku studie
a nyni pouzivané ve FN Plzen

A possible algorithm for electrical accident management based on single- center retrospective study

ECG menitoring

; ; CPR
{M ; Intensive care
\’\ . ; unstable vital CPR
— —

functions - ﬁgjﬁ o
:> Loss of consciousness? :> B fF) 18
iah- ini ? Hospitalization
5 e |High-voltage injury (>1000V) 2| == ECGP atic
— functions Arrhythmia? monitoring
An electrical accident ) ,
NO Registered arrhythmia
Persistance of ECG abnormalities

Y T Q ﬁ Observation
ny owher reason 28 | ECG monitoring 4-6 hours -
L < ] |12-lead ECG| | > 28 g
for hospitalization ? _°c°e ] Control 12-lead ECG +|0nt09 ram
(e.g. injury, persistent symptoms) HD;;T:ZIrSCG be\ ECG abnormalities  ormal ECG
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|pregnancy?|
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Uraz elektrickym proudem - zavéry

Hospitalizace ve vétsiné pripadu neni nutnd

Vhodna metaanalyza provedenych studii 3§10
o

Doporucené postupy @
) $







DalSi dusledky urazu el. proudem

All patients (n=2333) Adult population Pediatric
(n=229) population
(n=104)
Death 4{1.20%) 3(1.31%) 1 (0.96%)
Death due to electrocution 2 (0.87%) 1 (0.96%)
Cardiopulmonary resuscitation 11 (3.30%%) 10 (4.37%) Concomitant traumatic injuries
Respiratory arrest/disorder 2(0.60%) 1 (0.44%) Fractures
Loss of consciousness 31(9.31% 26 (11.35%) {Sub)luxations
Skin burns 49 (21.40%) Lacerated/incised wounds
st degree 11 (3.30%) 4{1.75%) Traumatic brain injury
1st-2nd degree 6 (1.80%) 3(1.31%) Lung contusion
46 (13.81%) 16 (6.99%) Pneumothorax
2nd-3rd degree 6 (1.80%) 2(0.87%) Kidney fissure
3rd degree 200 (6.01%) 14 (6.11%) Spleen damage
4th degree 1 (0.30%) 1 (0.44%) Rhabdomyolysis
Unknown 8 (2.40%) 6 (2.62%) Acute kidney injury
@ctﬁcityr&lated@ 50 (15.02%) 27(11.79%)  Neuwrological abnormalities

Paresthesia
Hypoesthesia/anesthesia
Convulsion/spasm/fasciculation
Autonomic dysfunction

Speech disorder

Post-hypoxic encephalopathy
Brain edema

WVegetative state

14 (4.20%)
3 (0.90%)
o (1.80%)
11 (3.30%)
4(1.20%)
1(0.305%)
1(0.30%)
1(0.30%)
5(1.50%)
4 (1.20%)

2 (!l %)

9 (2.70%)
1 (0.300%)
1 (0.30%)
3 (0.90%)

3 (0.90%)

28(12.23%)
10(4.37%)
2{0.87%)
5{2.18%)
T{3.06%)
2{0.87%)
1(0.44%)
1(0.44%)
4 (1.75%)
I(L31%)

40(17.47%)
1 (0.44%)
B (3.49%)
1(0.44%)
2(0.8T%)

2(D.8T%)

13 (12.50%)
4 {3.85%)
1 {0.96%)
1 (0.96%)
4 {3.85%)
2{1.92%)

1 {0.96%)
1 (0.96%)
1 {0.96%)

10 (9.62%)
1 (0.96%)
1 (0.96%)
1 (0.96%)

1 (0.96%)

1 (0.96%)



Managment dospélych pacientd po urazu elektrickym proudem ve FN Plzen

[uraz elektrickym proudem |

[Stabilni zivotni funkce?|[E > Pezront Ko7

EKG monitorace.

|2Ivotlkonéetlnu ohrozujici trauma?l @ ;'::'."::;:: :: et:-uma centra.

EKG monitorace.

Transport do popaleninového centra.

|Téiké &i vysoce rizikové popaleniny? |® Intenzivni péce.

EKG monitorace.

Ztrata védomi? _—
Hospitalizace,
Vysoké napéti (= 1000V)? IE{’> EKG monitorace.

Arytmie (pfedhospital. registrovana)?

Hospitalizace.
EKG monitorace.

| 12ti svodové EKG ]

zachyt zavaznych arytmii

EKG abnormality? @ observace a EKG |:> kontrolni
(nové zjisténé/ nelze uré&it stafi) monitorace 4-6 hodin béhem monnitorace? m—g> 12ti svodové EKG

\/ NE
e Hospitali il’fetrvﬂvénl EKG abnormality?
ospitalizace.
I Pfetrvévajici symPtomy? |® EKG monitorace dle zvazeni lékare.

:
m|
Hospitalizace. Hospitalizace.

|Poranéni vyzadujici hospitalizaci? |® EKG monitorace dle zvazeni lékaie. EKG monitorace.

< ‘ Gynekolog. vysetieni.
Téhatenstvi? @ Kardiotokografie.
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