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achycardia, ST-T changes, arrhythmias, cardiopulmonary arrest and
conduction disturbances are well-known cardiac complications in
patients suffering injuries by electrical current.1 Morever, temporary

or sometimes permanent cardiac dysfunction can develop due to myocar-
dial ischemia or infarction in patients who suffer electric shock.2

Many mechanisms have been proposed to account for the myocardial
damage seen in electrical injury. These include the induction of coronary ar-
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AABBSS  TTRRAACCTT  Temporary or sometimes permanent cardiac function disorders can develop due to
myocardial ischemia or infarct in patients who suffer electric shock. We present an 8-year-old case
who developed arrest after a short time from suffering electric shock. Ischemic changes have ob-
served on electrocardiography. Hypotension developed in the follow-up and on the transthoracic
echocardiographic examination, hypokinesia was detected in the whole septum, more apparently
at the anterior and inferior parts of the interventricular septum. The case was put on acetyl salicylic
acid, digoxin, enalapril, and spiranolactone treatment. In the follow-up, the electrocardiography
showed that ischemic changes were reduced and echocardiography revealed that systolic dysfunc-
tion of the left ventricle was diminished. In these cases, the follow-up with serial electrocardio-
graphic, echocardiographic, and cardiac enzymes and delivery of appropriate treatment in line with
follow-up are important both in the prevention of certain complications that can develop and of the
undesired outcomes of myocardial damage such as permanent ventricular dysfunction.
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ÖÖZZEETT  Elektrik çarpan olgularda miyokardiyal iskemi ya da infarkt nedeni ile geçici ya da kalıcı kar-
diyak fonksiyon bozuklukları gelişebilir. Biz bu yazıda elektrik çarpmasından kısa bir süre sonra  ar-
rest gelişen 8 yaşındaki bir olguyu sunuyoruz. Elektrokardiyografide bazı iskemik değişiklikler
gözlendi. Takipde hipotansiyon gelişti ve transtorasik ekokardiyografik incelemede interventrikü-
ler septumun ön ve arka kısımlarında daha belirgin tüm septumda hipokinezi saptandı. Olguya ase-
til salisilik asit, digoksin, enalapril ve spiranolakton verildi. Takipde, elektrokardiyografi iskemik
değişikliklerin azaldığını, ekokardiyografi sol ventriküldeki sistolik disfonksiyonun iyileştiğini gös-
terdi. Bu olgularda, seri elektrokardiyografik, ekokardiyografik ve kardiyak enzimlerle takip ve bu
takibe göre uygun tedavinin verilmesi, gerek gelişebilecek bazı komplikasyonların önlenebilmesi
açısından gerekse miyokardiyal hasarın kalıcı ventriküler disfonksiyon gibi istenmeyen sonuçlarının
önlenebilmesi açısından önemlidir.    
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tery spasm, di rect ther mal in jury, isc he mi a se con -
dary to arrhy thmi a-in du ced hypo ten si on, ca tec ho -
la mi ne-me di a ted in ju ri es, and co ro nary ar tery
isc he mi a as part of a ge ne ra li zed vas cu lar in jury.3,4

Dysfunc ti ons ha ve al so be en re por ted in as so ci a ti -
on with re gi ons wit ho ut di rect elec tro ful gu ra ti on.
The exact mec ha nism of ab nor mal con trac ti lity in
the ab sen ce of di rect elec tro ful gu ra ti on is unk -
nown but may be exp la i ned by re le a se of oxy gen
fre e ra di cals, pro te oly sis of the con trac ti le ap pa ra -
tus, and cyto so lic over lo ad of in tra cel lu lar cal ci um,
fol lo wed by re du ced myo fi la ment sen si ti vity to cal-
ci um. The se ab nor ma li ti es are con sis tent with
stun ned myo car di um.5 We are pre sen ting an 8-ye -
ar-old ca se, in whom isc he mi a du e to myo car di al
da ma ge and ven tri cu lar dysfunc ti on de ve lo ped fol-
lo wing elec tric shock and who se dysfunc ti on com-
p le tely re co ve red in the fol low-up.

CA SE RE PORT
An 8-ye ar-old child was bro ught to the emer gency
ro om by his fa mily wit hin ten mi nu tes fol lo wing
the elec tric shock. When bro ught to the emer-
gency ser vi ce, the pa ti ent de ve lo ped res pi ra tory ar-
rest. Du ring the app li ca ti on of car di o pul mo nary
re sus ci ta ti on, ven tri cu lar fib ril la ti on de ve lo ped,
the re fo re the pa ti ent was de fib ril la ted thre e ti mes.
Con se qu ently, pa ti ent re su med si nus rhythm. The
pa ti ent was ex tu ba ted as the spon ta ne o us res pi ra ti -
on re co ve red fol lo wing the short las ting mec ha ni -
cal ven ti la ti on.

ELEC TRO CAR DI OG RAPHY AND 
EC HO CAR DI OG RAP HIC FIN DINGS

So me isc he mic chan ges we re ob ser ved in the 12-
le ad elec tro car di og raphy af ter de fib ril la ti on. Dif-
fu se T wa ve in ver si on was de tec ted (Fi gu re 1).
Hypo ten si on de ve lo ped in the fol low up. The te le -
car di og raphy was nor mal. In the trans tho ra cic ec -
h o  -
car di og rap hic exa mi na ti on, hypo ki ne si a be ing mo -
re pro mi nent at the an te ri or and in fe ri or parts of
the in ter ven tri cu lar sep tum. Spon ta ne o us con trast
of the left ven tric le was de tec ted (Fi gu re 2A). In
the M-Mo de me a su re ment, left ven tri cu lar end di-
as to lic and end systo lic di a me ters we re wit hin the
nor mal li mits for this age whe re as frac ti o nal shor t-

e ning was fo und to be 19% and ejec ti on frac ti on
was fo und to be 40% (Fi gu re 2B). Hypo ki ne si a was
not de tec ted at the right ven tri cu lar fre e wall.

OT HER LA BO RA TORY FIN DINGS

An ar te ri al blo od gas analy sis sho wed a pH of 7.1,
a Po2 va lu e of 158 mm Hg, a Pco2 va lu e of 38 mm
Hg, a se rum bi car bo na te va lu e of 40 mmol/L, a ba -
se ex cess of 14 mmol/L, and an O2 sa tu ra ti on of
98.3% on a frac ti on of ins pi red oxy gen of 100%.
The CBC co unt re ve a led a WBC co unt of 16
900/mm3, he mog lo bin of 12.1 g/dL, he ma toc rit of
36.7%, and a pla te let co unt of 369 000/mm3. The
se rum analy sis was do cu men ted as be low: glu co se
147 mg/dL (70-105), ure a nit ro gen 34 mg/dL (5-18),
cre a ti ni ne 0.68 mg/dL, as par ta te tran sa mi na se 387
IU/L (0-37), ala nin tran sa mi na se 144 IU/L (0-50),
cre a ti ne phosp ho ki na se-MB frac ti on 64 IU/L (0-
24), lac tic dehy dro ge na se 894 IU/L (120-300), tro-
po nin I 9.7 ng/mL (0-0.06), so di um 141 mEq/L,
po tas si um 3.2 mEq/L, chlo ri de 105 mEq/L, and cal-
ci um was fo und 9.3 mg/dL (8.8-10.8). In the uri ne
exa mi na ti on, den sity and pH we re fo und as 1030
and 5.5, res pec ti vely. The ca se was put on acetyl
sa licy lic acid, 5 mg/kg in a sing le do se a day, di go -
xin, 5 μg/kg in twi ce da ily, ena lap ril, 0.2 mg/kg/day
in twi ce da ily and spi ra no lac to ne, 2 mg/kg in twi -
ce da ily. Syste mic blo od pres su re of the pa ti ent de-
c re a sed to nor mal le vels du ring the co ur se of the

FIGURE 1: Ischemic changes in the 12 lead electrocardiography after defib-
rillation.
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exa mi na ti on. The elec tro car di og rapy sho wed that
isc he mic chan ges we re re du ced and ec ho car di og -
raphy re ve a led that systo lic dysfunc ti on at the left
ven tric le was di mi nis hed.

In the se rum exa mi na ti ons of the ca se con duc -
ted one we ek af ter the elec tric shock, glu co se, ure -
a, nit ro gen, cre a ti ni ne, and ions we re de tec ted
nor mal whe re as the fol lo wing we re fo und to ha ve
re du ced to the va lu es ne ar to nor mal li mits: as par -
ta te tran sa mi na se (77 IU/L), ala nin tran sa mi na se
(91 IU/L), cre a ti ne phosp ho ki na se-MB frac ti on (41
IU/L), lac tic dehy dro ge na se (414 IU/L), and tro po -
nin I (0.42 ng/mL). The elec tro car di og rap hic exa -
mi na ti on of the ca se one we ek af ter the elec tric
shock sho wed that the dif fu se T wa ve in ver si on
trans for med in to bip ha sic T wa ve form and then to
nor mal (Fi gu re 3). In the ec ho car di og rap hic exa -
mi na ti on, left ven tri cu lar con trac ti ons and M-Mo -
de me a su re ments we re fo und to be comp le tely
nor mal (Fi gu re 4).

DIS CUS SI ON
Qu an ti ta ti on of car di ac da ma ge is best eva lu a ted by
ec ho car di og raphy or nuc le ar scin tig raphy.4 In or -
der to iden tify whet her car di ac da ma ge du e to elec-
tric shock has de ve lo ped in the ca se and in or der
to mo ni tor the co ur se of car di ac da ma ge, we ha ve
uti li zed se ri al elec tro car di og rap hic and ec ho car di -
og rap hic exa mi na ti ons as well as se rum car di ac tro-
po nin-I le vel me a su re ments. Mo re o ver, as the
re sults in elec tro car di og raphy we re mo re re la ted to
isc he mi a rat her than in farct, we did not fe el the ne-
ces sity for scin tig raphy. Ho we ver, nuc le ar scin tig -

raphy can be used to iden tify the isc he mic tis su e in
myo car di um and the vi ab le tis su e in tho se with in-
farct.6

Bi oc he mi cal car di ac mar kers are use ful to ols
in the di ag no sis of both isc he mic and no nisc he mic
myo car di al in jury.7 Tro po nin I has be en fo und to

FIGURE 2: A) Spontaneous echo contrast appearance in the transthoracic echocardiographic examination. B) Systolic dysfunction in the M-Mode measurement.

FIGURE 3: The electrocardiographic examination of the case whic is made
one week after the electric shock.
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be a highly sen si ti ve mar ker for acu te myo car di al
in farc ti on and is equ al or su pe ri or to the sen si ti vity
of CK-MB. This sen si ti vity im pro ves with ti me af -
ter in jury, re ac hing its pla te a u abo ut 12 ho urs af ter
acu te myo car di al in farc ti on.8

Hen ce, the se rum tro po nin I le vel of the ca se
me a su red 48 ho urs af ter the elec tric shock was fo -
und 160 ti mes hig her than nor mal and as systo lic
dysfunc ti on and elec tro car di og rap hic fin dings re-
co ve red in the fol low up, it has al so co me back to
nor mal le vels.

Wal ton et al. re port in the ir study that des pi -
te bro ad elec tro car di og rap hic chan ges of trans mu -
ral (Q-wa ve) in farc ti on, left ven tri cu lar func ti on
was pre ser ved well and that co ro nary an gi og raphy
sub se qu ently re ve a led nor mal co ro nary ar te ri es.9

Alt ho ugh our ca se did not ha ve ap pa rent fin dings
of in farc ti on, left ven tri cu lar dysfunc ti on was pre s-
ent. On the ot her hand, Le win et al. de tec ted my-
o car di al in jury in the elec tro car di og raphy of the
ca se, on which they con duc ted car di o pul mo nary
re sus ci ta ti on fol lo wing elec tric shock, in which
ven tri cu lar fib ril la ti on de ve lo ped af ter re sus ci ta ti -
on, and on which they en su red nor mal si nus
rhythm af ter de fib ril la ti on, and they fo und that
car di ac enz ymes we re high, as was the si tu a ti on
with our ca se. Ho we ver, du e to the di mi nis hing of
elec tro car di og rap hic ab nor ma li ti es in the ca se,
they cla im that the myo car di al da ma ge was a “patc -
hy” nec ro sis and as sert that the elec tro car di og rap -
hic lo ca li za ti on of the in jury co uld be ac ci den tal.1

Ho we ver, tran si ent ST seg ment ele va ti on af -
ter elec ti ve DC car di o ver si on not fol lo wed by con-
co mi tant ri se in CK-MB or ap prop ri a te LDH
iso enz ymes or myo car di al scin tig raphy ab nor ma li -
ti es ha ve be en re por ted.10 In our ca se who did not
ha ve an ap pa rent elec tro car di og rap hic fin ding sug-
ges ting myo car di al in farc ti on, the high le vel of se -
rum car di ac tro po nin I, which is a go od in di ca tor of
myo car di al da ma ge, along with systo lic dysfunc ti -
on may be du e to a patchy nec ro sis as re por ted abo -
ve.

The high mor ta lity ra tes as so ci a ted with high-
vol ta ge in ju ri es are du e pri ma rily to ven tri cu lar fib-
ril la ti on and asy sto le. The se fa tal arrhy thmi as can
oc cur in de pen dent of the deg re e of myo car di al in-
jury and can ca u se tran si ent car di ac dysfunc ti on ir-
res pec ti ve of car di ac musc le nec ro sis.3 Ven tri cu lar
fib ril la ti on can ca u se left ven tri cu lar dysfunc ti on
by hypo per fu si on. This can re sult in car di ac nec -
ro sis that wo uld be anot her mec ha nism by which
car di ac in jury may ha ve oc cur red.4 Alt ho ugh the
pa ti ent did not stop bre at hing de ve lop im me di a tely
af ter the elec tric shock, his res pi ra ti on got in suf fi -
ci ent wit hin 10 mi nu tes and car di o pul mo nary re-
sus ci ta ti on was re qu i red. Ven tri cu lar fib ril la ti on
de ve lo ping sub se qu ent to re sus ci ta ti on was re co -
ve red by de fib ril la ti on.

Ma na ge ment of ven tri cu lar fa i lu re re qu i res ag-
gres si ve sup port be ca u se subs tan ti al re co very of
ven tri cu lar func ti on may en su e over se ve ral days
to months. Se ri al eva lu a ti on of car di ac func ti on is
es sen ti al to gu i de the rapy and pre vent comp li ca ti -
ons. Whi le no di rect cel lu lar da ta is ava i lab le, this
ca se sug gests that elec tri cal in jury may ha ve ca u -
sed sig ni fi cant myo car di al stun ning that re qu i res
eit her pro lon ged re co very be fo re mec ha ni cal
func ti on is res to red or the de ve lop ment of com-
pen sa tory hyper trophy of the re ma i ning nor mal
myocy tes.4 Cli ni cal tri als using ACE in hi bi tors
and be tab loc kers ha ve be en shown to blunt the se
ad ver se he mody na mic and ne u ro hu mo ral ef fects
and im pro ve sur vi val. Mo re o ver so ta lol has be en
used in the tre at ment of arrhy thmi a.4 We ha ve gi -
ven acetyl sa licy lic acid, ena lap ril, and spi ra no -
lak ton at an ti ag gre gant do ses orally to the pa ti ent.
Acetyl sa licy lic acid was gi ven for the spon ta ne o -

FIGURE 4: The echocardiographic examination whic is made one week after
the electric shock.
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us ec ho con trast in the left ven tric le. We con si -
de red the pos si bi lity of a ge ne ral vas cu lar in jury
along with co ro nary ar tery spasm or co ro nary ar-
tery isc he mi a. The re fo re ACE in hi bi tor and spi -
ro no lac to ne was ad mi nis te red to re du ce any
pos si bi lity of re mo de ling. An ti fib ro tic ef fect of
spi ra no lac to ne has be en re por ted par ti cu larly in
stu di es con duc ted on adults. We did not start be -
ta bloc ker for arrhy thmi a proph yla xis  in  our ca -
se, in whom isc he mi a rat her than myo car di al
in farct was tho ught to ha ve de ve lo ped, and in
whom arrhy thmi a was not de tec ted ne it her in the
fol low up nor in the 24-ho ur Hol ter ECG mo ni -
to ri za ti on.

Re co very of car di ac func ti on fol lo wing ex ten -
si ve high vol ta ge in jury is va ri ab le. Ca se re ports ha -
ve, on ra re oc ca si ons, do cu men ted comp le te
re co very of systo lic func ti on over se ve ral days to
we eks.1,4 Ho we ver, both left and right ven tri cu lar
dysfunc ti on ha ve be en re por ted.3,4 We con si der

that the re a son of per ma nent da ma ge may oc cur
be ca u se of the fact that myo car di al da ma ge is in the
form of in farct rat her than isc he mi a or in farct may
ha ve af fec ted a hig her num ber of cells in so me ca -
ses. Hen ce, we saw in our ca se that systo lic func ti -
ons comp le tely re tur ned to nor mal in one we ek
af ter the elec tric shock. The re a son of this may be
the fact that isc he mi a was pre va i ling in our ca se
rat her than in farct fin dings. On the ot her hand, the
tre at ment gi ven in or der to re du ce re mo de ling
might ha ve con tri bu ted to this.

Con se qu ently, in ca ses who ha ve suf fe red elec-
tric shock, we be li e ve that in ad di ti on to a ti mely
and go od car di o pul mo nary re sus ci ta ti on, fol low up
with se ri al elec tro car di og raphy, ec ho car di og raphy,
and car di ac enz ymes and de li very of ap prop ri a te
tre at ment are im por tant both in the pre ven ti on of
cer ta in comp li ca ti ons that can de ve lop and of the
un de si red out co mes of myo car di al da ma ge such as
per ma nent ven tri cu lar dysfunc ti on.
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