
Elektrostimulacijska terapija mozga u dječjoj i 
adolescentnoj psihijatriji: narativni pregled literature i 
hrvatska iskustva

/ Electrostimulation Therapy of the Brain in Child and 
Adolescent Psychiatry: A Narrative Literature Review 
and Croatian Experiences

Petra Visković1, Dinko Horvat1, Ivana Stefanović1, 
Marta Okružnik Želalić1, Gordan Majić1,2, Ivan Begovac1,2

1 Klinički bolnički centar Zagreb, Klinika za dječju i adolescentnu psihijatriju, Zagreb, Hrvatska; 2 Sveučilište u 
Zagrebu, Medicinski fakultet, Zagreb, Hrvatska

/ ¹University Hospital Centre Zagreb, Department for Child and Adolescent Psychiatry, Zagreb, Croatia; ²University of 
Zagreb, School of Medicine, Zagreb, Croatia

ORCID ID: https://orcid.org/0009-0003-0247-906X (Petra Visković)

ORCID ID: https://orcid.org/0009-0004-4188-2457 (Dinko Horvat)

ORCID ID: https://orcid.org/0009-0006-8213-4652 (Ivana Stefanović)

ORCID ID: https://orcid.org/0009-0002-9067-5636 (Marta Okružnik Želalić)

ORCID ID: https://orcid.org/0009-0005-0151-0103 (Ivan Begovac)

Attribution 4.0 International

Elektrostimulacijska terapija mozga (ESTM), poznata i kao elektrokonvulzivna terapija (EKT), medicinski je postupak 

u kojem se električnom strujom inducira kontrolirani epileptički napadaj. U dječjoj i adolescentnoj psihijatriji 

primjenjuje se od 1940-ih godina. Iako su slučajevi primjene ESTM-a u djece opisivani u literaturi, danas su 

nedovoljno zastupljeni i često zanemareni, a sama primjena ostaje kontroverzna, osobito u pedijatrijskoj populaciji. 

Cilj ovoga narativnog preglednog rada je prikazati dostupnu literaturu o učinkovitosti i sigurnosti ESTM-a u 

djece i adolescenata, uz prikaz jednog slučaja. Pretraga baze PubMed provedena je u studenom 2025.godine za 

razdoblje od 2015. do 2025. godine. Uključeno je 16 istraživanja različitog dizajna koji su izvještavali o primjeni 

i učinkovitosti ESTM-a u pedijatrijskoj populaciji. Većina radova imala je opservacijski dizajn, uz jedan sustavni 

pregled i dva randomizirana kontrolirana ispitivanja, što je novost ovog pregleda. Rezultati dosljedno ukazuju na 

visoku učinkovitost i klinički pozitivan odgovor ESTM-a u liječenju poremećaja raspoloženja i katatonije, gdje se 

često postiže brzo i klinički značajno poboljšanje, osobito u hitnim stanjima. U psihotičnim poremećajima bilježe 

se umjerene, ali relevantne stope odgovora. Međutim, većina dostupnih istraživanja ima metodološka ograničenja, 

uključujući nedostatak randomiziranih i longitudinalnih istraživanja, što otežava procjenu dugoročnih ishoda. U 

Hrvatskoj se ESTM trenutačno primjenjuje samo u odraslih, dok se u maloljetnika ne provodi zbog čega je u ovom 

radu prikazan slučaj mlađe punoljetne osobe.

/ Electrostimulation therapy of the brain (ESTB), also known as electroconvulsive therapy (ECT), is a medical procedure 

in which a controlled epileptic seizure is induced by an electrical current, and it has been used in child and adolescent 

psychiatry since the 1940s. Although cases of ESTB use in children are present in the literature, they are currently 

underrepresented and often neglected, and its application remains controversial, particularly in the pediatric population. 
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UVOD

Uvodni aspekti
Elektrokonvulzivna terapija mozga medicin-
ski je i psihijatrijski postupak u kojem se pri-
mjenom električne struje izaziva kontrolirani 
generalizirani epileptički napadaj; postupak se 
provodi pod općom anestezijom (1-4). U anglo-
američkoj literaturi ovaj se postupak najčešće 
označava terminom electroconvulsive therapy 
(ECT), odnosno elektrokonvulzivna terapija 
(EKT), što je i danas dominantan naziv u među-
narodnim znanstvenim bazama podataka (3,5). 
Iako primjena EKT-a u djece i adolescenata nije 
nova i povijesno je dobro dokumentirana, čini 
se da su takvi prikazi u suvremenoj međuna-
rodnoj literaturi relativno rijetki i nedovoljno 
zastupljeni, osobito u obliku sustavnih i meto-
dološki snažnih istraživanja (6,7).

INTRODUCTION

Introductory Aspects
Electroconvulsive therapy of the brain is a med-

ical and psychiatric procedure in which a con-

trolled generalized epileptic seizure is induced 

by the application of electrical current; the 

procedure is performed under general anesthe-

sia (1,2,3,4). In Anglo-American literature, this 

procedure is most commonly referred to as elec-

troconvulsive therapy (ECT), which remains the 

dominant term in international scientific data-

bases (3,5). Although the use of ECT in children 

and adolescents is not new and is historically 

well-documented, such reports appear to be rela-

tively rare and insufficiently represented in con-

temporary international literature, particularly 

in the form of systematic and methodologically 

robust studies (6,7).

Therefore, this narrative review aims to present the available literature on the efficacy and safety of ESTB in children 

and adolescents, along with a case report. A search of the PubMed database was conducted in November 2025 for the 

period from 2015 to 2025. Sixteen studies of various designs that reported on the use and efficacy of ESTB in the pediatric 

population were included. The majority of the studies had an observational design, with one systematic review and two 

randomized controlled trials, which represents a novelty of this review. The results consistently indicate high efficacy 

and a clinically positive response to ESTB in the treatment of mood disorders and catatonia, where rapid and clinically 

significant improvement is often achieved, particularly in emergency conditions. In psychotic disorders, moderate but 

relevant response rates are reported. However, most of the available studies have methodological limitations, including 

the lack of randomized and longitudinal research, which complicates the assessment of long-term outcomes. In Croatia, 

ESTB is currently applied only in adults and not performed in minors; therefore, this paper presents the case of a younger 

adult.
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Povijesno gledano, elektrokonvulzivnu terapiju 
uveli su Ugo Cerletti i Lucio Bini 1938. godine 
kao metodu izazivanja konvulzija električnom 
strujom nakon čega se postupak postupno počeo 
primjenjivati i u pedijatrijskoj populaciji (1,4). U 
hrvatskom jeziku, slijedom suvremenih jezičnih 
preporuka i analogije s terminima poput elektro-
stimulacije srca ili mišića, prikladnijim se sma-
tra naziv elektrostimulacijska terapija mozga 
(ESTM) koji jasnije opisuje mehanizam djelova-
nja ove terapijske metode (4,8). Sukladno tome 
u ovom se radu koristi naziv ESTM, dok su pri 
pretraživanju literature korišteni i termini EKT, 
u skladu s međunarodnom terminologijom.

Prva zabilježena primjena ESTM-a u djeteta 
datira iz 1941. godine u Bristolu kod trogodiš-
njeg pacijenta s terapijski rezistentnom epi-
lepsijom. U narednim godinama zabilježena je 
šira primjena ove metode u djece i adolescenata 
uključujući radove Laurette Bender, koja je pri-
mijenila EKT u 98 djece mlađe od 12 godina, 
kao i istraživanja Heuyera i suradnika koji su 
1943. godine opisali primjenu u 40 maloljet-
nika u Parizu uz dobru učinkovitost u melan-
koliji i djelomičnu u maniji, ali bez učinka u 
shizofreniji (5,9). Međutim, od 1960-ih godina, 
pojavom antipsihijatrijskog pokreta, razvojem 
psihofarmakoterapije i psihosocijalnih inter-
vencija te povećanom sviješću o potencijalnim 
nuspojavama ESTM-a dolazi do značajnog 
smanjenja njezine primjene u djece i adoles-
cenata (5,9,10). Navedeni povijesni čimbenici, 
zakonske restrikcije u pojedinim zemljama, 
etičke dileme, nedostatak edukacije te dvojbe 
o učinkovitosti i sigurnost dodatno su prido-
nijeli rijetkoj primjeni ESTM-a u pedijatrijskoj 
populaciji, što i danas ostaje kontroverzno pita-
nje (5,6,9,11,12). Prema dostupnim europskim 
podatcima, svega oko 2 od 1.000 pacijenata koji 
primaju ESTM mlađi su od 18 godina, dok je 
vjerojatnost primjene ove terapije u odraslih 
20 do 200 puta veća nego u maloljetnika (11).

Unatoč rijetkoj kliničkoj primjeni dosadašnji su 
pregledni radovi ukazali na potencijalnu učinko-

Historically, electroconvulsive therapy was intro-
duced by Ugo Cerletti and Lucio Bini in 1938 as 
a method of inducing convulsions using electri-
cal current, after which the procedure gradually 
began to be applied in the pediatric population 
as well (1,4). In the Croatian language, following 
contemporary linguistic recommendations and 
by analogy with terms such as cardiac or muscle 
electrostimulation, the term electrostimulation 
therapy of the brain (ESTB) is considered more 
appropriate, as it more clearly describes the 
mechanism of action of this therapeutic method 
(4,8). Accordingly, this paper uses the term ESTB, 
while the term ECT was also used during the lit-
erature search, in accordance with international 
terminology.

The first recorded use of ESTB in a child dates 
back to 1941 in Bristol, in a three-year-old patient 
with treatment-resistant epilepsy. In the follow-
ing years, a broader application of this method in 
children and adolescents was recorded, including 
the work of Lauretta Bender, who applied ECT in 
98 children under 12 years of age, as well as re-
search by Heuyer and collaborators, who in 1943 
described its use in 40 minors in Paris, with good 
efficacy in melancholia and partial efficacy in 
mania, but without effect in schizophrenia (5,9). 
However, since the 1960s, with the emergence of 
the anti-psychiatry movement, the development 
of psychopharmacotherapy and psychosocial 
interventions, and increased awareness of the 
potential adverse effects of ESTB, a significant 
decline in its use in children and adolescents has 
occurred (5,9,10). These historical factors, legal 
restrictions in certain countries, ethical dilem-
mas, lack of education, and doubts regarding 
efficacy and safety have further contributed to 
the rare use of ESTB in the pediatric population, 
which remains a controversial issue to this day 
(5,6,9,11,12). According to available European 
data, only approximately 2 out of 1,000 patients 
receiving ESTB are younger than 18 years, while 
the likelihood of receiving this therapy in adults is 
20 to 200 times higher than that in minors (11).

Despite its rare clinical application, previous re-
view papers have indicated the potential efficacy 
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vitost ESTM-a u liječenju terapijski rezistentnih 
psihijatrijskih poremećaja u adolescenata. Među-
tim, jedan od najopsežnijih sustavnih pregleda 
objavljen je prije gotovo tri desetljeća i temeljio 
se ponajprije na prikazima slučajeva (5). Noviji 
pregledni radovi potvrdili su učinkovitost ES-
TM-a u liječenju terapijski rezistentnih psihija-
trijskih poremećaja u adolescenata, no istodobno 
su naglasili da se postojeća baza dokaza preteži-
to temelji na serijama slučajeva i opservacijskim 
studijama. Autori ističu manjak visokokvalitet-
nih dokaza, osobito randomiziranih kontrolira-
nih istraživanja te studija s objektivnim mjera-
ma ishoda i dugoročnim praćenjem (6,12,13). 
Noviji pregled o primjeni ESTM-a u europskim 
zemljama ukazao je na rijetku primjenu ESTM-a 
i znatne razlike u kliničkoj praksi među europ-
skim zemljama (11). S obzirom na nedostatak 
suvremenih sustavnih pregleda, trajne kontro-
verze vezane uz primjenu ESTM-a kod djece i 
adolescenata te općenito ograničene terapijske 
mogućnosti u liječenju terapijski rezistentnih 
psihijatrijskih poremećaja u djece i adolescenata, 
postoji jasna potreba za ažuriranim i metodološ-
ki utemeljenim pregledom dostupne literature. 
Stoga ovaj narativni pregled donosi sustavan pri-
kaz istraživanja objavljenih tijekom posljednjih 
deset godina s naglaskom na učinkovitost i profil 
nuspojava ESTM-a u djece i adolescenata.

Mehanizam djelovanja ESTM-a i 
učinci – prethodna znanstvena 
saznanja
Iako su opisani brojni mehanizmi djelovanja 
ESTM-a na mozak, još uvijek nije jasno koji od 
njih izravno uzrokuje terapijski učinak, a koji su 
tek popratni fenomeni. Usprkos tome, klinički 
je uočen pretežno povoljan terapijski učinak. 
Nekoliko teorija nastoji objasniti mehanizam 
djelovanja ESTM-a. Jedna teorija je djelovanje 
na neurotransmitore serotonin, noradrenalin, 
dopamin, glutamat i gama-aminomaslačna kise-
lina (GABA). ESTM djeluje na serotoninski su-
stav modulirajući aktivnost njegovih receptora, 

of ESTB in the treatment of treatment-resistant 
psychiatric disorders in adolescents. However, 
one of the most comprehensive systematic re-
views was published almost three decades ago 
and was primarily based on case reports (5). More 
recent review papers have confirmed the efficacy 
of ESTB in the treatment of treatment-resistant 
psychiatric disorders in adolescents, but at the 
same time have emphasized that the existing ev-
idence base is predominantly based on case series 
and observational studies. The authors highlight 
the lack of high-quality evidence, particularly ran-
domized controlled trials and studies with objec-
tive outcome measures and long-term follow-up 
(6,12,13). A recent review of the use of ESTB in 
European countries indicated its rare application 
and considerable differences in clinical practice 
among European countries (11). Given the lack 
of contemporary systematic reviews, the ongoing 
controversies related to the use of ESTB in chil-
dren and adolescents, and the generally limited 
therapeutic options for the treatment of treat-
ment-resistant psychiatric disorders in children 
and adolescents, there is a clear need for an up-
dated and methodologically grounded review of 
the available literature. Therefore, this narrative 
review provides a systematic presentation of re-
search published over the past ten years, with an 
emphasis on the efficacy and adverse effect pro-
file of ESTB in children and adolescents.

Mechanism of Action of ESTB 
and Effects – Previous Scientific 
Knowledge
Although numerous mechanisms of action of 
ESTB on the brain have been described, it is still 
unclear which of them directly cause the thera-
peutic effect and which are merely accompany-
ing phenomena. Despite this, a predominantly 
favorable therapeutic effect has been clinically 
observed. Several theories attempt to explain 
the mechanism of action of ESTB. One theory 
involves its effect on the neurotransmitters se-
rotonin, noradrenaline, dopamine, glutamate, 
and gamma-aminobutyric acid (GABA). ESTB 
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zabilježena je povećana osjetljivost 5-HT1A re-
ceptora i moguće naknadno smanjenje 5-HT2A 
receptora, što pridonosi njegovom antidepre-
sivnom učinku. ESTM ima modulatorni učinak 
na glutamatni sustav te tako smanjuje disfunk-
ciju glutamatnog sustava koja je prisutna kod 
shizofrenije. Dodatno, primjena ESTM-a povi-
suje i serumske koncentracije GABA-e, koje su 
snižene u oboljelih od depresije (4). Jedna od 
teorija koja osporava ranije uvjerenje da ESTM 
oštećuje mozak jest neuroplastična i neurotro-
fna hipoteza. Neuroplastične promjene uključu-
ju sinaptogenezu, neurogenezu, dendrogenezu, 
angiogenezu i gliogenezu. Poznato je da ESTM 
poboljšava integritet bijele tvari te doprinosi bo-
ljoj povezanosti između različitih regija mozga. 
Također, ESTM uzrokuje strukturne promjene 
u mozgu, istraživanja pokazuju povećanje vo-
lumena hipokampusa, kao i povećanje debljine 
korteksa, posebno u temporalnim režnjevima. 
Osim toga, studije sugeriraju da ESTM pobolj-
šava povezanost temporalnog režnja i kortikal-
no-limbičkih mreža, što bi moglo biti ključni 
mehanizam uspješnog antidepresivnog odgovo-
ra na ESTM (4,14). ESTM uzrokuje i porast kon-
centracije moždanog neurotrofnog čimbenika 
(engl. Brain-derived neurotrophic factor, BDNF) 
koji ima ima važnu ulogu u neuroplastičnosti, 
a istraživanja su pokazala i da ESTM povećava 
ekspresiju gena za BDNF. Predložena je i epige-
netska teorija o djelovanju ESTM-a prema kojoj 
ESTM dovodi do povećanja ekspresije određenih 
gena, a smanjenja ekspresije drugih gena. Neuro-
inflamatorna teorija navodi da dolazi do privre-
menog povećanja ekspresije određenih gena za 
upalne citokine. Međutim, višestruki tretmani 
dovode do smanjenja razine upalnih medijatora. 
Elektrokonvulzije dovode i do aktivacije hipota-
lamičko-hipofizno-adrenalne osi i oslobađanje 
hormona prije svega prolaktina, vazopresina i 
moguće oksitocina u cirkulaciju. Povišena razina 
prolaktina ukazuje na smanjenu aktivnost dopa-
mina u hipotalamusu, što moguće doprinosi an-
tipsihotičnom učinku (4,14). Čini se da u počet-
ku ESTM povećava aktivnost osi hipotalamus-hi-
pofiza-nadbubrežna žlijezda, a tijekom daljnjih 

acts on the serotonergic system by modulating 
the activity of its receptors; increased sensitivity 
of 5-HT1A receptors and a possible subsequent 
reduction of 5-HT2A receptors have been re-
corded, which contribute to its antidepressant 
effect. ESTB has a modulatory effect on the glu-
tamatergic system, thereby reducing glutama-
tergic dysfunction present in schizophrenia. Ad-
ditionally, the administration of ESTB increases 
serum concentrations of GABA, which are re-
duced in individuals with depression (4). One 
of the theories that challenges the earlier belief 
that ESTB damages the brain is the neuroplas-
tic and neurotrophic hypothesis. Neuroplastic 
changes include synaptogenesis, neurogenesis, 
dendrogenesis, angiogenesis, and gliogenesis. It 
is known that ESTB improves the integrity of 
white matter and contributes to better connec-
tivity between different brain regions. ESTB also 
causes structural changes in the brain; studies 
show an increase in hippocampal volume and 
cortical thickness, particularly in the temporal 
lobes. In addition, studies suggest that ESTB 
improves the connectivity of the temporal lobe 
and cortico-limbic networks, which could repre-
sent a key mechanism of a successful antidepres-
sant response to ESTB (4,14). It also causes an 
increase in the concentration of brain-derived 
neurotrophic factor (BDNF), which plays an 
important role in neuroplasticity. Studies have 
also shown that ESTB increases the expression 
of the gene for BDNF. An epigenetic theory of 
the action of ESTB has also been proposed, ac-
cording to which ESTB leads to increased expres-
sion of certain genes and decreased expression 
of other genes. The neuroinflammatory theory 
states that there is a temporary increase in the 
expression of certain genes for inflammatory cy-
tokines. However, multiple treatments lead to a 
reduction in the levels of inflammatory media-
tors. Electroconvulsions also lead to activation 
of the hypothalamic–pituitary–adrenal axis and 
the release of hormones, primarily prolactin, 
vasopressin, and possibly oxytocin into the cir-
culation. Elevated prolactin levels indicate re-
duced dopamine activity in the hypothalamus, 
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aplikacija ju normalizira te dolazi do snižavanja 
vrijednosti kortizola pa na taj način ESTM sma-
njuje inhibiciju neuroplastičnosti izazvanu korti-
zolom koja se događa u depresiji (4,15).

Pregled smjernica za primjenu 
ESTM-a kod djece i adolescenata 
prema međunarodnim stručnim 
udruženjima, indikacije
U Hrvatskoj trenutačno ne postoje specifične 
smjernice za primjenu ESTM terapije u djece 
i adolescenata već su dostupne smjernice izra-
đene za odraslu populaciju Hrvatskog psihi-
jatrijskog društva (16). Stoga se u ovom radu 
prikazuju preporuke relevantnih međunarod-
nih stručnih društava, uključujući Američku 
akademiju za dječju i adolescentnu psihijatriju 
(The American Academy of Child and Adolescent 
Psychiatry, AACAP), Nacionalni institut za 
zdravlje i kliničku izvrsnost (National Institute 
for Health and Care Excellence, NICE) te Kraljev-
ski koledž psihijatara (Royal College of Psychia-
trists, RCPSYCH) (17,18,19).

AACAP je 2004. godine objavila kliničke smjer-
nice za korištenje ESTM-a kod adolescenata. 
Prema tim smjernicama, da bi se adolescent 
razmatrao za primjenu ESTM-a, mora ispuniti 
tri kriterija:

1.	 Dijagnoza: Teška, trajna depresija ili ma-
nija, sa psihotični, obilježjima ili bez njih, 
shizoafektivni poremećaj, shizofrenija, ka-
tatonija i maligni neuroleptički sindrom.

2.	 Težina simptoma: Simptomi pacijenta 
moraju biti ozbiljni, dugotrajni i značaj-
no onesposobljavajući uključujući životno 
ugrožavajuće simptome poput odbijanja 
hrane i pića, ozbiljnu suicidalnost, nekon-
troliranu maniju i izraženu psihozu.

3.	 Nedostatak odgovora na liječenje: Neu-
spjeh u odgovoru na barem dva adekvatna 
pokušaja liječenja odgovarajućim psihofar-
makološkim sredstvima, uz primjenu dru-
gih prikladnih terapijskih metoda. 

which may contribute to the antipsychotic effect 
(4,14). It appears that ESTB initially increases 
the activity of the hypothalamic–pituitary–ad-
renal axis, and during further applications, it 
normalizes it, leading to decreased cortisol lev-
els. In this way, ESTB reduces cortisol-induced 
inhibition of neuroplasticity that occurs in de-
pression (4,15).

Overview of Guidelines for 
the Use of ESTB in Children 
and Adolescents According 
to International Professional 
Associations, Indications
In Croatia, there are currently no specific guide-
lines for the use of ESTB therapy in children and 
adolescents; instead, guidelines developed for 
the adult population by the Croatian Psychiat-
ric Association are available (16). Therefore, this 
paper presents the recommendations of relevant 
international professional associations, including 
the American Academy of Child and Adolescent 
Psychiatry (AACAP), the National Institute for 
Health and Care Excellence (NICE), and the Roy-
al College of Psychiatrists (RCPSYCH) (17,18,19).

In 2004, the AACAP published clinical guidelines 
for the use of ESTB in adolescents. According to 
these guidelines, for an adolescent to be consid-
ered for ESTB, three criteria must be met:

1.	 Diagnosis: Severe, persistent depression or 
mania, with or without psychotic features, 
schizoaffective disorder, schizophrenia, cata-
tonia, and malignant neuroleptic syndrome.

2.	 Severity of symptoms: The patient’s symp-
toms must be severe, prolonged, and signifi-
cantly disabling, including life-threatening 
symptoms such as refusal of food and fluids, 
severe suicidality, uncontrolled mania, and 
pronounced psychosis.

3.	 Lack of response to treatment: Failure to re-
spond to at least two adequate treatment tri-
als with appropriate psychopharmacological 
agents, in conjunction with the application of 
other suitable therapeutic methods.
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ESTM se može razmotriti i ranije u slučajevima 
kada nije moguće provesti odgovarajuće pokušaje 
liječenja psihosocijalnim metodama i lijekovima 
zbog netolerancije pacijenta na psihofarmakološ-
ku terapiju, adolescent je u tolikoj mjeri onespo-
sobljen da ne može uzimati lijekove ili čekanje 
na odgovor na psihofarmakološko liječenje može 
ugroziti život adolescenata (17). Nakon ovih 
smjernica AACAP je objavio dodatno smjernice 
o korištenju ESTM-a kod bipolarnog poremeća-
ja, depresije, shizofrenije i smjernice povezane 
s etičkim dilemama za korištenje ESTM-a kod 
djece i adolescenata (17,20-23). NICE smjerni-
ce (2003., ažurirane 2009.) preporučuju ESTM 
isključivo za brzo, kratkotrajno ublažavanje teš-
kih simptoma nakon neuspjeha drugih (pretežno 
psihosocijalnih) terapija ili u životno ugrožavaju-
ćim stanjima, osobito u katatoniji i teškoj mani-
ji, uz naglašeni oprez zbog mogućih povećanih 
rizika u djece i adolescenata (18). RCPSYCH u 
priručniku o ESTM-u uglavnom slijedi AACAP 
preporuke te ističe manjak visokokvalitetnih 
dokaza, budući da su dostupne studije pretežno 
prikazi slučajeva i retrospektivne analize. Tako-
đer navodi da teško samoozljeđujuće ponašanje 
u sklopu intelektualnih teškoća i autizma trenu-
tačno nije preporučena indikacija (19).

CILJEVI

Opći i specifični ciljevi
Primjena ESTM-a i danas je predmet rasprava u 
međunarodnoj literaturi, kako u odrasloj popu-
laciji, tako i osobito u djece i adolescenata, zbog 
čega proizlazi i cilj ovog narativnog preglednog 
rada uz prikaz jednog slučaja (12,24,25). Cilj 
ovog narativnog pregleda jest sintetizirati dostu-
pne znanstvene dokaze o učinkovitosti i sigurno-
sti ESTM-a u liječenju psihičkih poremećaja kod 
djece i adolescenata. Specifični ciljevi uključuju:

1.	 analizu i usporedbu dostupnih kliničkih 
studija o primjeni ESTM-a u depresivnim, 
bipolarnim i psihotičnim poremećajima, 

ESTB may also be considered earlier in cases 
where it is not possible to conduct appropri-
ate treatment trials with psychosocial methods 
and medications, due to the patient’s intoler-
ance to psychopharmacological therapy, if the 
adolescent is so severely impaired that they are 
unable to take medication, or if waiting for a 
response to psychopharmacological treatment 
may endanger the adolescent’s life (17). Follow-
ing these guidelines, AACAP additionally pub-
lished guidelines on the use of ESTB in bipolar 
disorder, depression, schizophrenia, as well as 
guidelines addressing ethical dilemmas related 
to the use of ESTB in children and adolescents 
(17,20,21,22,23). The NICE guidelines (2003, 
updated 2009) recommend ESTB exclusively 
for rapid, short-term alleviation of severe symp-
toms after the failure of other (predominantly 
psychosocial) therapies or in life-threatening 
conditions, particularly in catatonia and severe 
mania, with emphasized caution due to poten-
tially increased risks in children and adolescents 
(18). In its handbook on ESTB, the RCPSYCH 
largely follows the AACAP recommendations 
and highlights the lack of high-quality evidence, 
as the available studies predominantly consist 
of case reports and retrospective analyses. It 
also states that severe self-injurious behavior 
in the context of intellectual disabilities and 
autism is currently not a recommended indica-
tion (19).

OBJECTIVES

General and Specific Objectives
The use of ESTB remains a subject of debate in 
the international literature, both in the adult 
population and particularly in children and ado-
lescents, which constitutes the rationale for this 
narrative review with the presentation of one 
case (12,24,25). This narrative review aims to 
synthesize the available scientific evidence on the 
efficacy and safety of ESTB in the treatment of 
psychiatric disorders in children and adolescents. 
The specific objectives include:
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shizofreniji, katatoniji i neuroleptičkom 
malignom sindromu;

2.	 prikaz sigurnosnog profila i nuspojava ES-
TM-a u djece i adolescenata na temelju re-
centnih podataka;

3.	 identifikaciju metodoloških ograničenja 
postojećih istraživanja; 

4.	 osvrt na zakonski, etički i organizacijski 
okvir te praktične izazove u kliničkoj im-
plementaciji ESTM-a u maloljetničkoj dobi 
u Hrvatskoj.

MATERIJALI I METODE
Ovaj narativni pregled je pregled originalnih 
znanstvenih studija i sustavnih pregleda koji 
su istraživali učinkovitost i sigurnost ESTM-a u 
dječjoj i adolescentnoj populaciji. U pregled su 
uključene opservacijske studije, randomizirana 
kontrolirana ispitivanja te sustavni pregledi, a 
proces pretraživanja i selekcije radova prove-
den je u skladu s PuBMed bazom podataka. 
Dijagram toka prikazan je na slici 1.

Izvori podataka i strategija 
pretraživanja
Sustavno je pretražena baza podataka PubMed 
(MEDLINE), a u pregled su uključeni radovi 
objavljeni do 9. studenoga 2025. godine. Anali-
zirani su radovi objavljeni u razdoblju od stude-
nog 2015. do studenoga 2025. godine. Pretra-
živanje je provedeno korištenjem kombinacije 
MeSH termina i ključnih riječi na engleskom 
jeziku koje su se odnosile na elektrokonvulzivnu 
terapiju, ciljne dijagnostičke skupine te dječju i 
adolescentnu populaciju. Za elektrokonvulzivnu 
terapiju korišteni su pojmovi “Electroconvulsive 
therapy” i “ECT”. Dijagnostičke skupine obuhva-
ćene su terminima: “Depressive Disorder”, “major 
depressive disorder”, “bipolar disorder”, “psychotic 
disorders”, “schizophrenia”, “catatonia”, “neurolep-
tic malignant syndrome”. Pedijatrijska populacija 
definirana je pojmovima “Child” i “Adolescent”, 

1.	 Analysis and comparison of available clini-
cal studies on the use of ESTB in depressive, 
bipolar, and psychotic disorders, schizophre-
nia, catatonia, and neuroleptic malignant 
syndrome.

2.	 Presentation of the safety profile and adverse 
effects of ESTB in children and adolescents 
based on recent data.

3.	 Identification of methodological limitations 
of existing research.

4.	 Review of the legal, ethical, and organization-
al frameworks, as well as practical challenges 
in the clinical implementation of ESTB in mi-
nors in Croatia.

MATERIALS AND METHODS
This narrative review presents an overview of 
original scientific studies and systematic re-
views that investigated the efficacy and safety 
of ESTB in the child and adolescent population. 
The review included observational studies, ran-
domized controlled trials, and systematic re-
views, and the process of searching and selecting 
studies was conducted in accordance with the 
PubMed database. The flow diagram is present-
ed in Figure 1.

Data Sources and Search Strategy
The PubMed (MEDLINE) database was system-
atically searched, and papers published up to 
November 9, 2025, were included in the review. 
Studies published between November 2015 and 
November 2025 were analyzed. The search was 
conducted using a combination of MeSH terms 
and English-language keywords referring to elec-
troconvulsive therapy, target diagnostic groups, 
and the child and adolescent population. For 
electroconvulsive therapy, the terms “electrocon-
vulsive therapy” and “ECT” were used. Diagnos-
tic groups were covered by the terms: “depressive 
disorder,” “major depressive disorder,” “bipolar 
disorder,” “psychotic disorders,” “schizophre-
nia,” “catatonia,” and “neuroleptic malignant 
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uz isključenje odrasle populacije:“Adult”, “Aged”, 
“Middle Aged”. Primijenjeni su filtri za vrstu stu-
dije, uključujući klinička ispitivanja, randomi-
zirana kontrolirana istraživanja, opservacijske 
studije, kohortne i retrospektivne studije, me-
ta-analize, sustavne preglede i pregledne rado-
ve, dok su prikazi slučajeva isključeni. Dodatno 
su primijenjeni filtri za jezik (engleski) i raz-
doblje objave (studeni 2015. – studeni 2025).

Uključni i isključni kriteriji
U pregled su uvrštene studije koja su zadovoljila 
sve sljedeće uvjete: a) objavljena u recenziranim 
znanstvenim časopisima u razdoblju od stude-
noga 2015.godine do studenoga 2025.godine, 
b) izvorna istraživanja (klinička ispitivanja, ko-
hortne i retrospektivne/opservacijske studije) 
ili sustavni pregledi/meta-analize, c) isključivo 
se odnose na djecu i adolescente (≤19 godina), 
d) ispitivale ESTM kao glavnu intervenciju, e) 
obuhvatile dijagnoze: depresivni poremećaj, 
bipolarni poremećaj, psihotični poremećaji, 
shizofrenija, katatonija i maligni neuroleptički 

syndrome.” The pediatric population was defined 

using the terms “child” and “adolescent,” with ex-

clusion of the adult population: “adult,” “Aged,” 

and “middle aged.” Filters were applied for study 

type, including clinical trials, randomized con-

trolled trials, observational studies, cohort and 

retrospective studies, meta-analyses, systematic 

reviews, and review articles, while case reports 

were excluded. Additional filters were applied for 

language (English) and publication period (No-

vember 2015 – November 2025).

Inclusion and Exclusion Criteria
Studies were included in the review if they met all 

of the following criteria: a) published in peer-re-

viewed scientific journals between November 

2015 and November 2025; b) original research 

(clinical trials, cohort, and retrospective/ob-

servational studies) or systematic reviews/me-

ta-analyses; c) exclusively referred to children 

and adolescents (≤19 years); d) examined ESTB 

as the main intervention; e) included the fol-

lowing diagnoses: depressive disorder, bipolar 

SLIKA 1. Dijagram toka pretraživanja
FIGURE 1. Search flow diagram
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sindrom (MNS), f) prikazivale kvantitativne po-
datke o učinkovitosti i/ili sigurnosti ESMT-a, g) 
imale dostupne cjelovite tekstove na engleskom 
jeziku. Iz analize su isključeni: a) prikazi slučaja 
te narativni pregledi bez kvantitativnih poda-
taka, b) radovi koji nisu izvještavali o ishodima 
učinkovitosti ESTM-a, c) radovi kojima nije bilo 
moguće pristupiti u cjelovitom tekstu (ograniče-
nja pristupa), d) radovi koji se odnose isključivo 
na odraslu populaciju, f) duplikati publikacija. 
Jedan sustavni pregled literature uključen je 
radi kontekstualne usporedbe s ranijim dokazi-
ma (6), ali nije uključen u tablični prikaz rezulta-
ta koji se odnosi isključivo na originalne studije.

Odabir i selekcija
Nakon uklanjanja duplikata provedeno je inici-
jalno pregledavanje naslova i sažetaka. U dru-
gom koraku su u cijelosti pročitani radovi koji 
su potencijalno zadovoljavali kriterije. Konač-
no je u pregled uključeno šesnaest radova koji 
su ispunjaval sve zadane uvjete.

REZULTATI

Uvodni aspekti
Pretraživanjem baze podataka PubMed identifi-
ciran je ukupno 41 rad. Nakon uklanjanja dupli-
kata svi su radovi pregledani najprije prema na-
slovu i sažetku, a zatim čitanjem cjelovitih tek-
stova. Nakon toga su uvidom u cjelovite tekstove 
procijenjeni kriteriji uključivanja i isključivanja. 
Ukupno je u pregledni rad uključeno 16 radova 
(6,26-40). Rezultati originalnih istraživanja pri-
kazani su u tablicama 1-3. Studije su razvrsta-
ne prema dizajnu istraživanja i dijagnostičkim 
skupinama, a unutar svake skupine poredane 
kronološki prema godini objave, od recentnijih 
prema starijima, kako bi se omogućio detaljniji 
prikaz učinkovitosti ESTM-a u pojedinim pore-
mećajima. Prema dizajnu studija, od šesnaest 
radova uključenih u ovaj pregled dvije su bile 
randomizirana kontrolirana ispitivanja (26,27), 

disorder, psychotic disorders, schizophrenia, 
catatonia, and neuroleptic malignant syndrome 
(NMS); f) presented quantitative data on the ef-
ficacy and/or safety of ESTB; and g) had full texts 
available in English. The following were excluded 
from the analysis:

a) case reports and narrative reviews without 
quantitative data; b) studies that did not report 
on ESTB efficacy outcomes; c) studies for which 
full-text access was not available (access restric-
tions); d) studies referring exclusively to the 
adult population; and e) duplicate publications. 
One systematic review was included for contextu-
al comparison with earlier evidence (6); however, 
it was not included in the tabular presentation 
of results, which refers exclusively to original 
studies.

Selection and Screening
After the removal of duplicates, an initial screen-
ing of the titles and abstracts was conducted. In 
the second step, the full texts of studies that po-
tentially met the criteria were reviewed. Finally, 
sixteen studies that fulfilled all the predefined 
criteria were included in the review.

RESULTS

Introductory Aspects
A total of 41 papers were identified through the 
PubMed database search. After the removal of du-
plicates, all papers were screened first by title and 
abstract and subsequently by full-text reading. 
The inclusion and exclusion criteria were then 
assessed based on the full texts. In total, 16 pa-
pers were included in the review (6, 26–40). The 
results of the original studies are presented in Ta-
bles 1–3. The studies were categorized according 
to study design and diagnostic groups, and with-
in each group arranged chronologically by year of 
publication, from more recent to older, in order 
to provide a more detailed overview of the effi-
cacy of ESTB in specific disorders. According to 



48

P. Visković, D. Horvat, I. Stefanović, M. Okružnik Želalić, G. Majić, I. Begovac: Elektrostimulacijska terapija mozga u dječjoj i 
adolescentnoj psihijatriji: narativni pregled literature i hrvatska iskustva. Soc. psihijat. Vol. 54 (2026) Br. 1, str. 38-66.

dok je trinaest studija imalo opservacijski dizajn 
(28-40) uključujući retrospektivne analize medi-
cinske dokumentacije, nerandomizirane kohort-
ne studije i prospektivne promatračke kohorte. 
Jedan rad bio je sustavni pregled literature (6), 
uključen radi kontekstualne usporedbe s posto-
jećim dokazima, ali nije uključen u tablični pri-
kaz rezultata te je razmatran u raspravi.

Učinkovitost ESTM-a u liječenju 
poremećaji raspoloženja, 
pozitivni klinički učinci
Od ukupno šesnaest radova uključenih u ovaj pre-
gled, učinkovitost ESTM-a samo u poremećajima 
raspoloženja (uključujući unipolarnu depresiju i 
bipolarni poremećaj) istraživana je u deset (26-
35). Od tih deset radova dva su randomizirana 
kontrolirana ispitivanja koja su ispitivala učinko-
vitost ESTM-a u djece i adolescenata s poremeća-
jima raspoloženja te su sažeta u tablici 1 (26,27).

Dvostruko slijepo randomizirano istraživanje 
Du i sur. usporedilo je ESTM niske doze (40 % 
prilagođeno dobi) i standardne doze (80 % doze 
prilagođeno dobi) kod adolescenta s velikim de-
presivnim poremećajem i suicidalnim idejama. 
Oba protokola dovela su do značajnih i uspo-
redivih smanjenja na Hamiltonovoj ocjenskoj 
ljestvici za depresiju čime je potvrđena neinfe-
riornost niže doze i snažan akutni antidepre-
sivni učinak ESTM-a. Niža doza ESTM-a bila 
je jednako učinkovita kao i standardna doza, 
postižući slična smanjenja depresivnih simp-
toma uz bolju sigurnost (26). U kliničkom ispi-
tivanju koje je uspoređivalo modificirani ESTM 
(MESTM) i terapiju induciranim magnetskim 
napadajima (MST), pokazano je da su obje su 
metode bile visoko učinkovite, pri čemu je MST 
doveo do sličnog smanjenja depresivnih simp-
toma, ali uz manje kognitivnih smetnji (27). 

Osam radova koji su ispitivali učinkovitost ES-
TM-a samo u poremećajima raspoloženja imale 
su opservacijski dizajn i prikazani su u tablici 2 
(28-35). Dodatno, dvije studije koje su uklju-
čivale pacijente s poremećajima raspoloženja i 

the study design, of the sixteen papers included 
in this review, two were randomized controlled 
trials (26,27), while thirteen had an observational 
design (28–40), including retrospective medical 
record analyses, non-randomized cohort stud-
ies, and prospective observational cohorts. One 
paper was a systematic literature review (6), in-
cluded for contextual comparison with existing 
evidence, but it was not included in the tabular 
presentation of results and was considered in the 
discussion.

Efficacy of ESTB in the Treatment 
of Mood Disorders, Positive 
Clinical Effects
Of the total sixteen papers included in this re-
view, the efficacy of ESTB exclusively in mood 
disorders (including unipolar depression and bi-
polar disorder) was investigated in ten (26–35). 
Of these ten papers, two were randomized con-
trolled trials examining the efficacy of ESTB in 
children and adolescents with mood disorders 
and are summarized in Table 1 (26,27).

A double-blind randomized study by Du et al. 
compared low-dose ESTB (40% age-adjusted 
dose) and standard-dose ESTB (80% age-adjust-
ed dose) in adolescents with major depressive 
disorder and suicidal ideation. Both protocols 
led to significant and comparable reductions on 
the Hamilton Rating Scale for Depression, con-
firming the non-inferiority of the lower dose and 
the strong acute antidepressant effect of ESTB. 
The lower ESTB dose was equally effective as the 
standard dose, achieving similar reductions in de-
pressive symptoms with better safety (26). In a 
clinical trial comparing modified ESTB (MESTB) 
and magnetic seizure therapy (MST), both meth-
ods were highly effective; MST led to a similar re-
duction in depressive symptoms but with fewer 
cognitive adverse effects (27).

Eight studies that examined the efficacy of ESTB 
exclusively in mood disorders had an observation-
al design and are presented in Table 2 (28–35). 
Additionally, two studies that included patients 
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psihotičnim poremećajima prikazane su u ta-
blici 3 (39,40).

U kanadskom uzorku Zhand i sur. (35) zabilježili 
su 77 % kliničkog poboljšanja i 23 % potpune re-
misije u skupini od 13 adolescenata s terapijski 
rezistentnom depresijom. Slično tome, Karayağ-
murlu i sur. (40) izvijestili su o ishodima liječenja 
ESTM-om u Turskoj, uključujući one s bipolarnim 
poremećajem i velikim depresivnim poremeća-
jem. ESTM je doveo do statistički značajnih po-
boljšanja na ljestvicama depresije, manije, psihoze 
i globalne težine simptoma. Poboljšanje simpto-
ma zabilježeno je u 72 % adolescenata s depresi-
jom i čak 93 % onih s maničnim epizodama. De-
presivni simptomi u adolescenata s bipolarnom 
depresijom pokazali bolji terapijski odgovor na 
ESTM u usporedbi s adolescentima s unipolarnim 
velikim depresivnim poremećajem (20).

with mood and psychotic disorders are presented 

in Table 3 (39,40).

In a Canadian sample, Zhand et al. (35) report-

ed 77% clinical improvement and 23% com-

plete remission in a group of 13 adolescents 

with treatment-resistant depression. Similarly, 

Karayağmurlu et al. (40) reported outcomes of 

ESTB treatment in Turkey, including patients 

with bipolar disorder and major depressive disor-

der. ESTB led to statistically significant improve-

ments in depression, mania, psychosis, and global 

severity scales. Symptom improvement was ob-

served in 72% of adolescents with depression and 

in as many as 93% of those with manic episodes. 

Depressive symptoms in adolescents with bipolar 

depression showed a better therapeutic response 

to ESTB compared to adolescents with unipolar 

major depressive disorder (20).

TABLICA 1. Randomizirana kontrolirana ispitivanja učinkovitosti ESTM-a u djece i adolescenata s poremećajima raspoloženja 
(kronološki poredano od recentnijih prema starijim)
TABLE 1. Randomized controlled trials on the effectiveness of ESTM in children and adolescents with mood disorders (ordered 
chronologically from most recent to oldest).

Randomizirana klinička istraživanja / Randomized clinical trials

Autori i 
godina
/ Authors 
and year

Dizajn istaživanja i ciljevi 
istraživanja
/ Study design and research 
objectives

Ispitanici 
dob i broj / 
Participants: age 
and number

Dijagnoza
/ Diagnosis

Skale
/ Assessment 
scales

Način primjene 
ESTM-a
/ Method of ESTM 
administration

Rezultati / Results

1. Du i sur.,  
2025 
(26)
/ Du et 
al.,  2025 
(26)

Dvostruko slijepo randomizirano 
kliničko istraživanje. Ispitati je li 
niska doza ESTM-a (40 % doze 
prema dobi) inferiorna u odnosu 
na standardnu dozu (80 % doze 
prema dobi) u liječenju depre-
sivnih simptoma i kognitivne 
sigurnosti kod adolescenata s 
velikim depresivnim poremeća-
jem i suicidalnim ideacijama.
/ Double-blind randomized 
clinical trial.
To examine whether a low dose 
of ESTM (40% of the age-based 
dose) is non-inferior to the 
standard dose (80% of the age-
based dose) in treating depres-
sive symptoms and in terms of 
cognitive safety in adolescents 
with major depressive disorder 
and suicidal ideation.

13-18 godina 
(prosjek ≈ 15,5 
godina)
143 sudionika 
(40 % doze n = 72; 
80 % doze n = 71)
/ 13-18 years 
(mean ≈ 15.5 
years)
143 participants 
(40% dose: n = 72; 
80% dose: n = 71)

Veliki 
depresivni 
poremećaj sa 
suicidalnim 
ideacijama
/ Major 
depressive 
disorder 
with suicidal 
ideation.

HDRS‑17, 
SIOSS, MCCB

Bilateralno tempo-
ralno postavljene 
elektrode, 8 sesija 
ukupno, svaki 
drugi dan
/ Bilaterally placed 
temporal elec-
trodes, 8 sessions 
in total, every 
other day.

Obje doze ESTM-a su značajno 
smanjile depresivnost, a niska doza 
ESTM-a nije bila inferiorna. Na skali za 
praćenje suicidalnosti, suicidalnost je 
bila više smanjena kod visoke doze, no 
niža doza pokazala je bolju očuvanost 
vizualnog učenja i socijalne kognicije, 
uz manji pad verbalnog učenja. U 
skupini visoke doze zabilježena je 
jedna blaga manična epizoda.
/ Both ESTM doses significantly re-
duced depressive symptoms, and the 
low-dose ESTM was not inferior. On 
the suicidality assessment scale, sui-
cidality decreased more in the high-
dose group; however, the lower dose 
showed better preservation of visual 
learning and social cognition, with a 
smaller decline in verbal learning. One 
mild manic episode was recorded in 
the high-dose group.

2. Wang  i 
sur., 2025
(27)
/ Wang  
et al., 
2025 
(27)

Randomizirano kliničko is-
traživanje. 
Usporedba magnetne kon-
vulzivne terapije (MST) s modi-
ficiranim ESTM-om (MESTM) na 
kognitivne ishode i suicidalnost 
kod adolescenata sa velikm 
depresivnim poremećajem 
rezistetnim na terapiju.
/ Randomized clinical trial.
Comparison of magnetic seizure 
therapy (MST) with modified 
ESTM (MESTM) on cognitive 
outcomes and suicidality in ado-
lescents with treatment-resistant 
major depressive disorder.

13-18 godina 
(prosjek ≈ 15 
godina)
120 sudionika 
(MESTM n = 60; 
MST n = 60)
/ 13-18 years 
(mean ≈ 15 years)
120 participants 
(MESTM n = 60; 
MST n = 60)

Terapijski 
rezistentni 
veliki 
depresivni 
poremećaj
/ Treat-
ment-resis-
tant major 
depressive 
disorder

BDI‑II, MoCA Bilateralno postavl-
jene elektrode, 
tri puta tjedno, 
12-16 sesija, doza 
temeljena na dobi 
(dob × 0,7 %),
/ Bilaterally placed 
electrodes, three 
times per week, 
12–16 sessions, 
age-based dosing 
(age × 0.7%)

MESTM uzrokuje bolje akutno po-
boljšanje raspoloženja. Odgovor na 
liječenje bio je viši za MESTM (51,8 %) 
u usporedbi s MST-om (46,5 %). 
Nuspojave su bile češće kod MESTM-a 
(64 %) nego kod MST-a (28,9 %). MST 
pokazuje bolju očuvanost kognitivnih 
funkcija.
/ MESTM produced greater acute 
improvement in mood. The treatment 
response rate was higher with MESTM 
(51.8%) compared with MST (46.5%). 
Adverse effects were more frequent 
with MESTM (64%) than with MST 
(28.9%). MST showed better preserva-
tion of cognitive functions.
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TABLICA 2. Opservacijske studije učinkovitosti ESTM-a u djece i adolescenata s poremećajima raspoloženja (kronološki poreda-
no od recentnijih prema starijim)
TABLE 2. Observational studies on the effectiveness of ESTM in children and adolescents with mood disorders (ordered chrono-
logically from most recent to oldest).

Opservacijske studije / Observational studies

Autori i 
godina / 
Authors 
and year

Dizajn istaživanja i
ciljevi istraživanja / Study 
design and research 
objectives

Ispitanici 
dob i broj / 
Participants: age 
and number

Dijagnoza
/ Diagnosis

Skale
/ Assessment 
scales

Način primjene 
ESTM-a / 
Method 
of ESTM 
administration

Rezultati / Results

1. Chen i sur.,  
2025
(28) / 
Chen et al.,  
2025 (28)

Opservacijska studija (Kina)
Istražiti kratkoročne i du-
goročne učinke ESMT-a na 
depresivni poremećaj u 
adolescenata te povezanost s 
obiteljskim funkcioniranjem. / 
Observational study (China).
To investigate the short-term 
and long-term effects of ESTM 
on depressive disorder in ad-
olescents and its association 
with family functioning.

13-18 godina 
(prosjek ≈ 15,0 
godina)
65 sudionika (39 je 
dovršilo procjenu 
obiteljske funkcije; 
36 je dovršilo 
tromjesečno 
praćenje) / 13-18 
years (mean ≈ 15.0 
years)
65 participants 
(39 completed the 
family functioning 
assessment; 36 
completed the 
three-month 
follow-up)

Veliki depre-
sivni poremećaj 
/ Major depres-
sive disorder

HDRS‑24, FAD Početna doza 
= dob × 0,7 % ; 
6–15 sesija, 2-4 
puta tjedno / 
Initial dose = 
age × 0.7%; 6-15 
sessions, 2-4 
times per week

Kratkoročni odgovor iznosio je 
64,6 % (T1-dva dana nakon primjene 
ESTM-a), a dugoročni 22,2 % (T2- 3 
mjeseca nakon primjene ESTM-a). Bolje 
funkcioniranje obitelji predviđalo je 
dugoročniji terapijski odgovor. ESTM 
pokazuje snažan kratkoročni antidepre-
sivni učinak, ali ograničenu trajnost te 
funkcioniranje obitelji značajno utječe 
na dugoročno održavanje poboljšanja. 
/ The short-term response rate was 
64.6% (T1 – two days after ESTM), and 
the long-term response rate was 22.2% 
(T2 – three months after ESTM). Better 
family functioning predicted a more 
sustained therapeutic response. ESTM 
showed a strong short-term antide-
pressant effect but limited durability, 
and family functioning significantly 
influenced the long-term maintenance 
of improvement.

2. Hu u 
sur., 2025
(29) / Hu et 
al., 2025 
(29)

Prospektivna opservacijska 
studija (Kina)
Procijeniti učinke ESTM-a 
na kogniciju, depresivne 
simptome i suicidalne ideje 
kod adolescenata s velikim 
depresivnim poremećajem 
/ Prospective observational 
study (China).
To assess the effects of ESTM 
on cognition, depressive 
symptoms, and suicidal 
ideation in adolescents with 
major depressive disorder.

13-18 godina 
(prosjek ≈ 15,8 
godina)
60 sudionika (54 
završila dvotjed-
no praćenje; 48 
završilo praćenje 
nakon 4 mjeseca) / 
13-18 years (mean 
≈ 15.8 years)
60 participants 
(54 completed 
the two-week 
follow-up; 48 com-
pleted the four-
month follow-up)

Veliki depre-
sivni poremećaj 
sa suicidalnim 
mislima / 
suicidalnim 
ponašanjem / 
Major depres-
sive disorder 
with suicidal 
ideation / sui-
cidal behavior

HAMD‑24, BSI, 
CANTAB

Bifrontalno 
postavljanje 
elektrode; 
prosječno ≈ 10 
sesija. / Bifrontal 
electrode place-
ment; mean ≈ 10 
sessions.

Odgovor na ESTM≈ 78 %; remisija ≈ 
25 %. Značajno smanjenje suicidalnih 
misli. Privremeni pad pamćenja (pros-
tornog i verbalnog) povukao se nakon 
2 tjedna; radno pamćenje, pažnja i 
izvršne funkcije poboljšale su se do 4 
mjeseca. / The response rate to ESTM 
was ≈ 78%, and the remission rate was 
≈ 25%. There was a significant reduc-
tion in suicidal ideation. A temporary 
decline in memory (spatial and verbal) 
resolved after two weeks; working 
memory, attention, and executive func-
tions improved by four months.

3. Wang i 
sur.,  2024
(30) / 
Wang et 
al.,  2024 
(30)

Retrospektivna kohortna 
studija s uparivanjem prema 
sklonosti (Kina).
Usporediti ESTM s konven-
cionalnom farmakoterapijom 
u adolescenata s velikim 
depresivnim poremećajem 
uz suicidalne misli ili pokušaj 
suicida. / Retrospective pro-
pensity score–matched cohort 
study (China).
To compare ESTM with 
conventional pharmaco-
therapy in adolescents with 
major depressive disorder and 
suicidal ideation or suicide 
attempts.

10-18 godina 
(prosjek ≈ 15,2 
godina)
286 sudionika 
(ESTM n=143, 
konvencionalna 
terapija n=143) / 
10–18 years (mean 
≈ 15.2 years)
286 participants 
(ESTM n = 143; 
conventional 
therapy n = 143)

Velika depre-
sivna epizoda 
(jedna ili 
ponavljana) 
sa suicidalnim 
idejama ili 
pokušajem 
suicida / Major 
depressive 
episode (single 
or recurrent) 
with suicidal 
ideation or sui-
cide attempt

HAMD‑24
HAMA
CGI‑IC‑SSRS

Bilateralni 
ESTM s kratkim 
pulsom, 2–4 
puta tjedno, 
prosječno oko 
9,35 sesija doza 
= dob × 0,7 %. / 
Bilateral brief-
pulse ESTM, 2–4 
times per week, 
mean ≈ 9.35 
sessions; dose = 
age × 0.7%.

Odgovor je bio viši kod ESTM-a (77,6 % 
naspram 55,2 % kod konvencionalne 
farmakoterapije). Suicidalne misli su 
perzistirale u 18,2 % adolescenata 
liječenih ESTM-om, naspram 41,3 % u 
skupini s konvencionalnom farmakoter-
apijom. Hospitalizacija je bila dulja kod 
ESTM-a (≈ 19 dana naspram 12 dana 
kod konvencionalne terapije. / The 
response rate was higher with ESTM 
(77.6%) compared with conventional 
pharmacotherapy (55.2%). Suicidal 
ideation persisted in 18.2% of adoles-
cents treated with ESTM, compared 
with 41.3% in the conventional phar-
macotherapy group. Hospitalization 
was longer with ESTM (≈ 19 days vs ≈ 
12 days with conventional therapy).

4. Cai i 
sur., 2023
(31) / Cai et 
al., 2023 
(31)

Nerandomizirano kontrolirano 
ispitivanje (opservacijsko) 
(Kina).
Ispitati poboljšava li ESTM 
suicidalne misli i depresivne 
simptome te kakav je njegov 
utjecaj na kognitivne funk-
cije u adolescenata s velikim 
depresivnim poremećajem i 
izraženim suicidalnim idejama. 
/ Non-randomized controlled 
trial (observational) (China).
To examine whether ESTM 
improves suicidal ideation and 
depressive symptoms and to 
evaluate its impact on cogni-
tive functions in adolescents 
with major depressive disorder 
and severe suicidal ideation.

13–18 godina 
(prosjek ≈ 15,2 
godina)
160 sudionika 
(ESTM n = 81; 
kontrola n = 79) / 
13–18 years (mean 
≈ 15.2 years)
160 participants 
(ESTM n = 81; 
control n = 79)

Velika depre-
sivna epizoda 
s izraženom 
suicidalnom 
ideacijom / Ma-
jor depressive 
episode with 
severe suicidal 
ideation

SIOSS, 
HAMD-17, 
RBANS

Modificirani 
bitemporalni 
ESTM, 8 ciklusa 
tijekom 2 tjedna
(prvi tjedan 
svakodnevno, 
drugi tjedan 3 
puta svaki drugi 
dan). / Modified 
bitemporal 
ESTM, 8 sessions 
over 2 weeks
(first week daily; 
second week 
3 times every 
other day).

Skupina liječena ESTM-om pokazala je 
veće smanjenje rezultata na SIOSS-u 
i Hamiltonovoj ocjenskoj ljestvici za 
depresiju. Kognitivni deficiti (memorija, 
pažnja, jezik) bili su prolazni i povukli 
su se do 6. tjedna, nije bilo ozbiljnih 
nuspojava. / The ESTM-treated group 
showed greater reductions in SIOSS 
and Hamilton Depression Rating Scale 
scores. Cognitive deficits (memory, 
attention, language) were transient 
and resolved by week 6, and no serious 
adverse effects were reported.
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TABLICA 2. Opservacijske studije učinkovitosti ESTM-a u djece i adolescenata s poremećajima raspoloženja (kronološki poreda-
no od recentnijih prema starijim) (nastavak)
TABLE 2. Observational studies on the effectiveness of ESTM in children and adolescents with mood disorders (ordered chrono-
logically from most recent to oldest). (continued)

Opservacijske studije / Observational studies

Autori i 
godina / 
Authors 
and year

Dizajn istaživanja i
ciljevi istraživanja / Study 
design and research 
objectives

Ispitanici 
dob i broj / 
Participants: age 
and number

Dijagnoza
/ Diagnosis

Skale
/ Assessment 
scales

Način primjene 
ESTM-a / 
Method 
of ESTM 
administration

Rezultati / Results

5. Yu i 
sur., 2023
(32) / Yu et 
al., 2023 
(32)

Prospektivna intervencijska 
slikovna studija (Kina).
Ispitati promjene moždanog 
protoka krvi nakon ESTM-a 
i njihov odnos s kliničkim 
poboljšanjem u adolesce-
nata s velikim depresivnim 
poremećajem / Prospective 
interventional imaging study 
(China).
To examine changes in 
cerebral blood flow after ESTM 
and their relationship with 
clinical improvement in ado-
lescents with major depressive 
disorder.

12-17 godina 
(medijan ≈ 15 
godina)
52 uključena / 12-
17 years (median ≈ 
15 years)
52 participants 
included

Veliki de-
presivni 
poremećaj, bez 
prethodnog 
liječenja / Major 
depressive 
disorder, treat-
ment-naive

HAMD‑17 Bifrontotem-
poralni ESTM ili 
bilateralni tem-
poralni ESTM.
8 sesija (prve 
3 sesije istoga 
dana, zatim 
svaka 2 dana) / 
Bifronto-tem-
poral ESTM or 
bilateral tempo-
ral ESTM.
8 sessions (first 3 
sessions on the 
same day, then 
every 2 days).

Značajno smanjenje na Hamiltonovoj 
ocjenskoj ljestvici za depresiju. Rezulta-
ti: 22,2 % „značajno učinkovito“, 48,2 % 
„učinkovito“, 14,8 % „poboljšanje“, 
14,8 % „neučinkovito”. Veće smanjenje 
na Hamiltonovoj ocjenskoj ljestvici za 
depresiju koreliralo je s nižim post-ES-
TM protokom krvi u lijevom orbitalnom 
donjem frontalnom girusu. / There was 
a significant reduction in Hamilton De-
pression Rating Scale scores. Outcomes 
were: 22.2% “markedly effective,” 48.2% 
“effective,” 14.8% “improved,” and 14.8% 
“ineffective.” Greater reductions in Ham-
ilton Depression Rating Scale scores 
were associated with lower post-ESTM 
cerebral blood flow in the left orbital 
inferior frontal gyrus.

6. Chen i sur.,  
2022
(33) / 
Chen et al.,  
2022 (33)

Retrospektivna serija slučajeva 
(Kina).
Procijeniti učinkovitost i sig-
urnost ESTM-a u adolescenata 
s depresijom i suicidalnim 
promišljanima, uspoređujući 
podskupine adolescenta sa 
suicidalnim mislima i one sa 
pokušajem suicida / Retro-
spective case series (China).
To evaluate the effectiveness 
and safety of ESTM in ado-
lescents with depression and 
suicidal ideation, comparing 
subgroups of adolescents with 
suicidal thoughts and those 
with suicide attempts.

12-17 godina 
(prosjek ≈ 15,4 
godine)
278 sudionika 
(konačna analiza) / 
12-17 years (mean 
≈ 15.4 years)
278 participants 
(final analysis)

Veliki depre-
sivni poremećaj 
s suicidalnim 
promišljanjima 
ili s pokušajem 
suicida / Major 
depressive 
disorder with 
suicidal ide-
ation or suicide 
attempt

CGI‑S , CGI-I, 
HDRS-17

Modificirani 
bitemporalni 
ESTM. Ukupno 
6–12 sesija.
Doza = 0,7 × 
dob % / Modi-
fied bitemporal 
ESTM. Total of 
6-12 sessions.
Dose = 0.7 × 
age %

Opći odgovor iznosio je 52 % (49 % u 
skupini sa suicidalnim promišljanjima, 
54 % u skupini s pokušajem suicida). 
ESTM učinkovito smanjuje depresivne 
i suicidalne simptome. Podskupina sa 
pokušajem suicida pokazala je veće 
poboljšanje. Nuspojave: poteškoće 
pamćenja 68 %, glavobolja 54 %, delirij 
34 % (uglavnom prolazan) / The overall 
response rate was 52% (49% in the 
suicidal ideation group, 54% in the 
suicide attempt group). ESTM effec-
tively reduced depressive and suicidal 
symptoms. The subgroup with suicide 
attempts showed greater improve-
ment. Adverse effects included mem-
ory difficulties (68%), headache (54%), 
and delirium (34%), mostly transient.

7. Shao  i sur.,  
2022
(34) / Shao  
et al.,  2022 
(34)

Retrospektivna usporedna 
analiza (Kina).
Procijeniti ishode ESTM-a u 
odnosu na uobičajeno liječen-
je kod hospitaliziranih adoles-
cenata s velikim depresivnim 
poremećajem ili bipolarnim 
poremećajem. / Retrospective 
comparative analysis (China).
To evaluate outcomes of ESTM 
compared with usual treat-
ment in hospitalized adoles-
cents with major depressive 
disorder or bipolar disorder.

10-18 godina 
(prosjek ≈ 16,1 
godina)
288 sudionika 
(ESTM n = 171; uo-
bičajeno liječenje 
n = 117) / 10-18 
years (mean ≈ 16.1 
years)
288 participants 
(ESTM n = 171; 
usual treatment n 
= 117)

Veliki depresiv-
an poremećaj 
(n = 122) i 
bipolarni 
poremećaj 
(n = 166) / 
Major depres-
sive disorder 
(n = 122) and 
bipolar disorder 
(n = 166)

CGI‑S,CGI-I, 
HAMA, YMRS, 
PANSS

Mješovito 
unilateralno 
ili bilateralno 
postavljanje; 
4 puta tjedno; 
prosječan broj 
sesija ≈ 7,6 / 
Mixed unilat-
eral or bilat-
eral electrode 
placement; 4 
times per week; 
mean number of 
sessions ≈ 7.6

Težina simptoma smanjila se u obje 
skupine. Odgovor na liječenje bio je 
oko 77 % (ESTM) prema 81 % (uobiča-
jeno liječenje). Remisija je bila viša u 
ESTM skupini (28,6 % prema 16,2 %), 
ali je trebalo dulje da se postigne. 
Nuspojave su bile blage, bez maničnog 
prijelaza. / Symptom severity decreased 
in both groups. The treatment response 
rate was about 77% in the ESTM group 
compared with 81% in the usual 
treatment group. Remission was higher 
in the ESTM group (28.6% vs 16.2%), 
but it took longer to achieve. Adverse 
effects were mild, with no manic switch 
observed.

8. Zhand  i 
sur., 
2015 (35) / 
Zhand  et 
al, 2015 
(35)

Serija slučajeva, retrospek-
tivni pregled dokumentacije 
(Kanada).
Opisati primjenu ESTM-a i 
ishode liječenja kod adolesce-
nata s terapijski rezistentnim 
depresivnim poremećajima. 
/ Case series, retrospective 
chart review (Canada).
To describe the use of ESTM 
and treatment outcomes 
in adolescents with treat-
ment-resistant depressive 
disorders.

15-18 godina 
(prosjek ≈ 16,8 
godina)
13 sudionika / 
15–18 years (mean 
≈ 16.8 years)
13 participants

Terapijski 
rezistentni 
veliki depre-
sivni poremećaj 
/ Treatment-re-
sistant major 
depressive 
disorder

BDI‑II , 
CGI-S AADI 
MASC‑39

Unilateralno, 
bifrontalno ili 
bitemporalno 
postavljene 
elektrode. Sesije 
2-3 x tjedno. / 
Unilateral, bi-
frontal, or bitem-
poral electrode 
placement.
Sessions 2–3 
times per week.

77 % je pokazalo pouzdano pobol-
jšanje na BDI-II, dok je 23 % postiglo je 
potpuni oporavak. Prolazno kognitivno 
oštećenje zabilježeno je u 85 % ispitan-
ika (uglavnom blago). / 77% showed re-
liable improvement on the BDI-II, while 
23% achieved full recovery. Transient 
cognitive impairment was observed in 
85% of participants (mostly mild).
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TABLICA 3. Opservacijske studije učinkovitosti ESTM-a u ostalim psihijatrijskim indikacijama kod djece i adolescenata, pozitivni 
klinički učinci (kronološki poredano od recentnijih prema starijim)
TABLE 3. Observational studies on the effectiveness of ESTM in other psychiatric indications in children and adolescents, posi-
tive clinical effects (ordered chronologically from most recent to oldest).

Opservacijske studije / Observational studies

Autori i godina 
/ Authors and 
year

Dizajn istaživanja i ciljevi 
istraživanja / Study design 
and research objectives

Ispitanici dob i broj 
/ Participants: age 
and number

Dijagnoza
/ Diagnosis

Skale
/ Assessment 
scales

Način primjene 
ESTM-a / 
Method of ESTM 
administration

Rezultati / Results

1. Smith  i sur.,  
2024
(36) / Smith  et 
al.,  2024
(36)

Retrospektivna kohortna studi-
ja jedne ustanove (SAD).
Procijeniti sigurnost i učinko-
vitost ESTM-a u pedijatrijskoj 
kohorti, s naglaskom na ishode 
katatonije. / Retrospective sin-
gle-center cohort study (USA).
To evaluate the safety and 
effectiveness of ESTM in a 
pediatric cohort, with a focus 
on outcomes in catatonia.

≤17 godina (prosječ-
na dob ≈ 15 godina, 
raspon 10-17 godina)
36 (≥3 sesije ESTM-a) 
/ ≤17 years (mean 
age ≈ 15 years, range 
10-17 years)
36 participants (≥3 
ESTM sessions)

Katatonija 
(n = 22), psi-
hoza (n = 17), 
suicidalne ide-
acije (n = 14), 
rekuretna sa-
moozljeđivanja 
(n = 10) / 
Catatonia (n = 
22), psychosis 
(n = 17), suicid-
al ideation (n = 
14), recurrent 
self-injury (n 
= 10)

BFCRS, CGI‑I Uglavnom 
bitemporal-
no (n=33), 
desnostrano 
unilateralno. 
(n=3). Prosječan 
broj sesija ≈ 16,4 
/ Mostly bitem-
poral electrode 
placement (n 
= 33), right 
unilateral (n = 3). 
Mean number of 
sessions ≈ 16.4

Svih 22 pacijentata s kata-
tonijom pokazala su značajno 
smanjenje u BFCRS rezultatu. 
Produljeni napadaji uočeni kod 
14 pacijenata. / All 22 patients 
with catatonia showed a 
significant reduction in BFCRS 
scores. Prolonged seizures were 
observed in 14 patients.

2. Pal i sur., 2024
(37) / Pal et 
al., 2024
(37)

Retrospektivna serija slučajeva 
(SAD).
Opisati ishode ESTM-a kod 
katatonije i raspraviti parametre 
liječenja. / Retrospective case 
series (USA).
To describe outcomes of ESTM 
in catatonia and discuss treat-
ment parameters.

≤17 godina (raspon 
10-17 godina)
12 sudionika / ≤17 
years (range 10–17 
years)
12 participants

Katatonija / 
Catatonia

BFCRS CGI‑I Uglavnom 
desnostrano 
unilateralno 
postavljanjeel-
ektroda. Prelazak 
na bilateralno po 
potrebi. / Mostly 
right unilat-
eral electrode 
placement, with 
switching to 
bilateral when 
necessary.

Svi su pacijenti (12/12) posti-
gli remisiju katatonije; 6 ih je 
odgovorilo na isključivo desnos-
tranu unilateralnu stimulaciju, 
dok su 4 trebala bilateralnu. 
Maligna katatonija najčešće je 
zahtijevala bilateralnu stim-
ulaciju. / All patients (12/12) 
achieved remission of catatonia; 
6 responded to right unilateral 
stimulation alone, while 4 
required bilateral stimulation. 
Malignant catatonia most often 
required bilateral stimulation.

3. Tuncturk  i 
sur.,  2022 (38) / 
Tuncturk  et al.,  
2022 (38)

Retrospektivni pregled medicin-
ske dokumentacije (Turska). 
Usporediti karakteristike i ishode 
adolescenata koji su primali 
ESTM u odnosu na one liječene 
klozapinom u terapijski rezis-
tentne shizofrenije / shizoafektiv-
nog poremećaja. / Retrospective 
medical record review (Turkey). 
To compare the characteristics 
and outcomes of adolescents 
who received ESTM with those 
treated with clozapine for treat-
ment-resistant schizophrenia or 
schizoaffective disorder.

10-18 godina
ESTM n = 13; klozap-
in n = 66 / 10-18 
years
ESTM n = 13; clozap-
ine n = 66

Terapijski 
rezistentna 
shizofrenija ili 
shizoafektivni 
poremećaj / 
Treatment-re-
sistant schizo-
phrenia or 
schizoaffective 
disorder

PANSS CGI‑S Bilateralno 
frontotemporal-
no postavljanje 
elektrode; 7–12 
sesija, 2–3 puta 
tjedno / Bilateral 
frontotempo-
ral electrode 
placement; 7–12 
sessions, 2–3 
times per week

Obje su skupine pokazale 
značajno smanjenje PANSS 
rezultata. Nije bilo značajne 
razlike u učinkovitosti. Skupina 
koja je primala ESTM imala je 
višu početnu težinu bolesti 
i više rezultate rezistencije. / 
Both groups showed a sig-
nificant reduction in PANSS 
scores. There was no significant 
difference in effectiveness. 
The ESTM group had greater 
baseline illness severity and 
higher resistance scores.

4. Pierson i sur., 
2021 (39) / 
Pierson et al., 
2021 (39)

Retrospektivni pregled 
medicinske dokumentacije 
(SAD). Procijeniti kliničke ishode 
adolescenata koji primaju ESTM 
te ispitati početne prediktore 
odgovora na liječenje, broja 
tretmana i nuspojava. / Retro-
spective medical record review 
(USA). To evaluate clinical out-
comes in adolescents receiving 
ESTM and to examine baseline 
predictors of treatment re-
sponse, number of treatments, 
and adverse effects.

Prosjek 16,5 godi-
na (raspon 10-18 
godina)
107 pacijenata / 
Mean age 16.5 years 
(range 10–18 years)
107 patients

Veliki de-
presivni 
poremećaj, 
bipolarni 
poremećaj, 
psihotični 
poremećaji i 
katatonija; / 
Major depres-
sive disorder, 
bipolar disor-
der, psychotic 
disorders, and 
catatonia;

CGI-I Tretmani obično 
svaki drugi dan, 
tri puta tjedno; 
položaj elektro-
da nije naveden. 
/ Treatments 
were usually 
administered 
every other day, 
three times per 
week; electrode 
placement was 
not specified.

Stopa odgovora (značajno 
poboljšanje ili vrlo značajno 
poboljšanje) za cijelu skupinu 
iznosila je 77 %. Najčešće 
prijavljene nuspojave bile su 
glavobolja (75 %) i poteškoće 
pamćenja (65 %). / The re-
sponse rate (much improved 
or very much improved) for 
the whole group was 77%. The 
most reported adverse effects 
were headache (75%) and 
memory difficulties (65%).

5. Karayağmurlu i 
sur., 2020 (40) 
/ Karayağmur-
lu et al., 2020 
(40)

Retrospektivni pregled 
medicinske dokumentacije 
(Turska).
Izvijestiti o učinkovitosti i 
sigurnosti ESTM-a u velikom 
uzorku adolescenata. / Retro-
spective medical record review 
(Turkey).
To report the effectiveness and 
safety of ESTM in a large sample 
of adolescents.

14-18 godina (pros-
jek ≈ 17,1 godina)
62 sudionika. / 14-18 
years (mean ≈ 17.1 
years)
62 participants.

Bipolarni 
poremećaj 
53 %, veliki 
depresivni 
poremećaj 
26 %, shizof-
renija 13 %, 
shizoafektivni 
poremećaj 
8 %. / Bipolar 
disorder 53%, 
major depres-
sive disorder 
26%, schizo-
phrenia 13%, 
schizoaffective 
disorder 8%

CGI‑S, HDRS, 
YMRS, PANSS, 
BDI‑II

Standardni 
bilateralni ESTM, 
3 sesije tjedno, 
prosječan broj 
sesija ≈ 7,8.
Doza prilagođe-
na dobi. / Stan-
dard bilateral 
ESTM, 3 sessions 
per week, mean 
number of 
sessions ≈ 7.8.
Age-adjusted 
dosing.

Značajno poboljšanje na svim 
ljestvicama CGI‑S, HDRS, YMRS, 
PANSS nakon ESTM-a. Bipolarna 
depresija bolje je reagirala nego 
unipolarna. Komorbiditet je 
smanjio odgovor, ali je ESTM i 
dalje bila učinkovita metoda. 
Nuspojave: subjektivni gubitak 
pamćenja 85 %, glavobolja 
69 %, produljeni napadaj 
8 %, manični prijelaz 6 %. / 
Significant improvement was 
observed on all scales (CGI-S, 
HDRS, YMRS, PANSS) after ESTM. 
Bipolar depression responded 
better than unipolar depres-
sion. Comorbidity reduced the 
treatment response, but ESTM 
remained an effective method. 
Adverse effects included subjec-
tive memory loss (85%), head-
ache (69%), prolonged seizure 
(8%), and manic switch (6%).
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Nekoliko opservacijskih studija potvrdilo je 
ove nalaze u heterogenijim i većim uzorcima. 
Shao i sur. (34), u studiji koja je obuhvatila 288 
hospitaliziranih adolescenata (171 liječenih 
ESTM-om i 117 standardnim liječenjem), izvi-
jestili su o značajnom smanjenju simptoma u 
obje skupine. Međutim, ESTM je doveo do više 
stope remisije (28,6 %) u usporedbi sa standar-
dnim liječenjem (16,2 %). Stopa odgovora izno-
sila je 76,6 % za ESTM, dok je za uobičajeno 
liječenje bila 81,2 %. Vrijeme do odgovora bilo 
je dulje kod ESTM-a nego uz farmakoterapiju 
(34). Slično tome Wang i sur.su u studiji koja je 
obuhvatila 286 adolescenata s velikim depre-
sivnim poremećajem i suicidalnošću pokazali 
stopu odgovora od 77,6 % za skupinu ESTM i 
farmakoterapiju, u usporedbi s 55,2 % za samu 
farmakoterapiju. Suicidalna ideacija pri otpu-
stu bila je znatno niža u ESTM skupini (18,2 %) 
nego u skupini samo s lijekovima (41,3 %) (30).

Nekoliko studija izvijestilo je o povoljnom učin-
ku ESTM-a ne samo na depresivne simptome, 
već i na smanjenje suicidalnih ideacija. Cai i sur. 
(31) te Hu i sur. (29) neovisno su pokazali da 
ESTM dovodi do brzog i izraženog smanjenja 
depresivnosti i suicidalnih misli, nadmašujući 
antidepresivnu farmakoterapiju u brzini i in-
tenzitetu učinka. U studiju Cai i sur. skupina 
liječena ESTM-om i antidepresivima pokazala 
je veće smanjenje rezultata na SIOSS-u i Ha-
miltonovoj ocjenskoj ljestvici za depresiju od 
skupine liječene samo antidepresivima (31). 
Slično je pokazala i studija Hu i sur. uz odgo-
vor na ESTM ≈ 78 % i remisiju u približno 25 % 
uz značajno smanjenje suicidalnih misli (29). 
Učinkovitost ESTM-a kod adolescenata s veli-
kim depresivnim poremećajem i suicidalnošću 
ispitana je u retrospektivnoj studiji slučajeva, 
koja je obuhvatila 278 adolescenta s prosječ-
nom dobi 15 ± 1,5 godina s ovom dijagnozom. 
Rezultati istraživanja pokazali su stopu pozitiv-
nog odgovora od 52 % kod adolescenata s veli-
kim depresivnim poremećajem, 49 % kod onih 
sa suicidalnim mislima te 54 % kod pacijenata 
koji su prethodno pokušali suicid (30). 

Several observational studies have confirmed 
these findings in more heterogeneous and larg-
er samples. Shao et al. (34), in a study includ-
ing 288 hospitalized adolescents (171 treated 
with ESTB and 117 with standard treatment), 
reported significant symptom reduction in both 
groups. However, ESTB led to a higher remission 
rate (28.6%) compared with standard treatment 
(16.2%). The response rate was 76.6% for ESTB, 
while it was 81.2% for the usual treatment. Time 
to response was longer with ESTB than with 
pharmacotherapy (34). Similarly, Wang et al. 
(2024), including 286 adolescents with major 
depressive disorder and suicidality, demonstrat-
ed a response rate of 77.6% for the ESTB plus 
pharmacotherapy group compared with 55.2% 
for pharmacotherapy alone. Suicidal ideation 
at discharge was significantly lower in the ESTB 
group (18.2%) than in the medication-only group 
(41.3%) (30).

Several studies reported a favorable effect of 
ESTB not only on depressive symptoms but also 
on the reduction of suicidal ideation. Cai et al. 
(31) and Hu et al. (29) independently showed that 
ESTB led to rapid and pronounced reductions in 
depression and suicidal thoughts, surpassing an-
tidepressant pharmacotherapy in both speed and 
magnitude of effect. In the study by Cai et al., the 
group treated with ESTB plus antidepressants 
showed greater reductions on the SIOSS and the 
Hamilton Rating Scale for Depression compared 
to the antidepressant-only group (31). Similarly, 
the study by Hu et al. showed a response rate to 
ESTB of approximately 78% and remission in 
approximately 25%, with a significant reduction 
in suicidal ideation (29). The efficacy of ESTB in 
adolescents with major depressive disorder and 
suicidality was also examined in a retrospective 
case study that included 278 adolescents with a 
mean age of 15 ± 1.5 years. The results showed a 
positive response rate of 52% in adolescents with 
major depressive disorder, 49% in those with sui-
cidal ideation, and 54% in patients who had pre-
viously attempted suicide (30).

Overall, these ten studies (17–26) provide con-
sistent evidence that ESTB is a highly effective 
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Sveukupno, ovih deset studija (17-26) pružaju 
konzistentne dokaze da je ESTM vrlo učinko-
vita i često brzo djelujuća intervencija za ado-
lescente s velikim depresivnim poremećajem 
i bipolarnim poremećajem, osobito kada su 
simptomi teški, hitni ili rezistentni na lijekove.

Učinkovitost ESTM-a u liječenju 
ostalih psihijatrijskih poremećaja, 
pozitivni klinički učinci
Jedna studija je ispitivala isključivo učinkovi-
tost ESTM-a u djece i adolescenata s psihotič-
nim poremećajima i shizofrenijom (38). Još 
dvije studije istraživale su primjenu ESTM-a 
kod katatonije (36,37). Nijedna studija nije iz-
vještavala o učinkovitosti ESTM-a u MNS, osim 
sustavnog preglednog rada (6).

U usporedbi s poremećajima raspoloženja, čini 
se da shizofrenija i psihoza u adolescenata ima 
skromniji odgovor na ESTM te je broj dostupnih 
studija je ograničen. Ovom pretragom dobivena 
je samo jedna studija koja je ispitivala isključi-
vo učinkovitost ESTM-a u djece i adolescenata s 
psihotičnim poremećajima i shizofrenijom (38). 
Studija je uključivala 13 pacijenata liječenih ES-
TM-om naspram 66 liječenih klozapinom te su 
zabilježena velika smanjenja ukupnih i podsku-
pnih PANSS rezultata nakon ciklusa ESTM-a, uz 
stope odgovora u rasponu od 54 % do 70 %, što 
je usporedivo s onima postignutima klozapinom. 
Veća početna težina bolesti (viši PANSS, agresiv-
nost) bila je povezana s odabirom ESTM-a, ali 
nije predviđala lošiji odgovor na liječenje. Što-
više, pacijenti s izraženijom agitacijom često su 
pokazivali veće apsolutno poboljšanje (38).

Pregledom literature u zadnjih deset godina 
ESTM se pokazao učinkovitim u liječenju kata-
tonije u pedijatrijskoj populaciji, neovisno o nje-
zinoj etiologiji (6,36,37). U jednoj seriji slučaje-
va koja je obuhvatila 12 pacijenata, svih 12 paci-
jenata postiglo je potpuno povlačenje simptoma 
(37) Veća retrospektivna analiza 36 djece (od 
kojih 22 s katatonijom) izvijestila je o srednjoj 
vjerojatnosti poboljšanja na CGI-I ljestvici od 

and often rapidly acting intervention for adoles-
cents with major depressive disorder and bipolar 
disorder, particularly when symptoms are severe, 
urgent, or medication-resistant.

Efficacy of ESTB in the Treatment 
of Other Psychiatric Disorders, 
Positive Clinical Effects
One study exclusively examined the efficacy of 
ESTB in children and adolescents with psychotic 
disorders and schizophrenia (38). Two additional 
studies investigated the use of ESTB in catato-
nia (36,37). No study reported on the efficacy of 
ESTB in NMS, except for the systematic review 
(6).

Compared to mood disorders, schizophrenia and 
psychosis in adolescents appear to show a more 
modest response to ESTB, and the number of 
available studies is limited. This search identified 
only one study that exclusively examined the ef-
ficacy of ESTB in children and adolescents with 
psychotic disorders and schizophrenia (38). The 
study included 13 patients treated with ESTB 
versus 66 treated with clozapine and reported 
large reductions in total and subscale PANSS 
scores after a course of ESTB, with response 
rates ranging from 54% to 70%, comparable to 
those achieved with clozapine. Greater baseline 
severity of illness (higher PANSS scores, aggres-
sion) was associated with selection of ESTB but 
did not predict a poorer treatment response. 
Moreover, patients with more pronounced agi-
tation often showed greater absolute improve-
ment (38).

A review of the literature over the past ten years 
indicates that ESTB is effective in the treatment 
of catatonia in the pediatric population, regard-
less of its etiology (6,36,37). In one case series 
including 12 patients, all 12 achieved complete 
remission of symptoms (37). A larger retrospec-
tive analysis of 36 children (22 with catatonia) 
reported a mean probability of improvement on 
the CGI-I scale of 85% (36). Benzodiazepines 
remain the first-line therapy; however, ESTB 
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85 % (36). Benzodiazepini ostaju terapija prvog 
izbora, no ESTM pouzdano dovodi do remisije 
nakon neuspjeha liječenja benzodiazepinima te 
u malignoj katatoniji. Ponekad je bila potrebna i 
terapija održavanja ESTM-om kod relapsa kata-
tonije, osobito kod pacijenata s neurorazvojnim 
poremećajima ili medicinski kompleksnim sta-
njima (36). Ozbiljnost i trajanje katatonih simp-
toma utjecali su na brzinu remisije pri čemu su 
teže kliničke prezentacije ponekad zahtijevale 
bilateralno postavljanje elektroda (36,37).

ESTM može biti terapija izbora u liječenju 
NMS-a, no zbog njegove rijetke pojavnosti 
učinkovitost ESTM-a još uvijek nije dovoljno 
istražena. Dokazi o primjeni ESTM-a kod pe-
dijatrijskog NMS-a ograničeni su na prikaze 
slučaja i sustavne preglede (6). 

Sigurnost i nuspojave ESTM-a kod 
adolescenata
U pretraženoj literaturi ESTM je dosljedno opi-
san kao sigurna metoda liječenja za adolescente 
s teškim, na liječenje rezistentnim psihijatrij-
skim poremećajima (6,26-40). Nuspojave po-
vezane s ESTM-om u ovoj populaciji općenito 
se navode kao blage, prolazne i usporedive s 
onima koje se javljaju kod odraslih (6,26). Nu-
spojave i njihova učestalost, u studijama uklju-
čenima u ovaj pregled, prikazane su u tablici 4.

Najčešće prijavljene nuspojave su kognitivna 
oštećena i glavobolje (29,31,33,35,36,39,40). 
Subjektivno kognitivno oštećenje je među 
najčešće prijavljena nuspojava, s učestalošću 
pojavljivanja u literaturi između 13,9 i 85 % 
pacijenta (33,35,36,40). Prospektivna opserva-
cijska studija koja je uključivala 60 pacijenata 
pokazala je da je bilateralni ESTM bio povezan 
s blagim, prolaznim padovima prostornog i ver-
balnog pamćenja jedan dan nakon tretmana, 
pri čemu su se ove funkcije vratile na početnu 
razinu unutar dva tjedna. Ista studija nije pro-
našla pad radnog pamćenja, pažnje ili izvršnih 
funkcija. Naprotiv, ove su se domene poboljša-
le dva tjedna nakon tretmana, a poboljšanje se 

reliably leads to remission after benzodiazepine 
treatment failure and in malignant catatonia. 
In some cases, maintenance ESTB was required 
in cases of relapse, particularly in patients with 
neurodevelopmental disorders or medically com-
plex conditions (36). The severity and duration of 
catatonic symptoms influenced the speed of re-
mission, with more severe clinical presentations 
sometimes requiring bilateral electrode place-
ment (36,37).

ESTB may be the treatment of choice in NMS; 
however, due to its rare occurrence, the efficacy 
of ESTB has not yet been sufficiently investigat-
ed. Evidence regarding the use of ESTB in pediat-
ric NMS is limited to case reports and systematic 
reviews (6).

Safety and Adverse Effects of 
ESTB in Adolescents
In the reviewed literature, ESTB is consistently 
described as a safe treatment method for adoles-
cents with severe, treatment-resistant psychiatric 
disorders (6,26–40). Adverse effects associated 
with ESTB in this population are generally report-
ed as mild, transient, and comparable to those ob-
served in adults (6,26). The adverse effects and 
their frequencies in the studies included in this 
review are presented in Table 4.

The most frequently reported adverse ef-
fects are cognitive impairment and headaches 
(29,31,33,35,36,39,40). Subjective cognitive im-
pairment is among the most commonly reported 
adverse effects, with a reported frequency rang-
ing from 13.9% to 85% of patients (33,35,36,40). 
A prospective observational study including 60 
patients showed that bilateral ESTB was associat-
ed with mild, transient declines in spatial and ver-
bal memory one day after treatment, with these 
functions returning to baseline within two weeks. 
The same study did not find declines in working 
memory, attention, or executive functions; on 
the contrary, these domains improved two weeks 
after treatment, and the improvement persisted 
at a four-month follow-up. No evidence of long-
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zadržalo i na kontrolnom pregledu nakon četiri 
mjeseca. Nije pronađen nikakav dokaz o dugo-
trajnim kognitivnim oštećenjima (29). Drugo 
istraživanje izvijestilo je o prolaznim oštećenji-
ma pamćenja, pažnje i govora, koja su se postu-
pno povukla šest tjedana nakon ESTM-a (31). 

U različitim studijama glavobolja je zabilježe-
na u 54 % do 77 % adolescenata te se obično 
opisuje kao blaga, samoograničavajuća i povlači 
se unutar 24 sata (33,35,40). Ostale nuspoja-
ve uključuju bol u mišićima ili tijelu (10,1 % do 
69 %) (33,35), mučninu i/ili povraćanje (11,2 % 
do 27,8 %) (33,35,36) te vrtoglavicu (učestalost 
u jednoj studiji 8,3 %) (36). Ovi simptomi obič-
no nestaju unutar jednog dana nakon tretma-
na (36). Delirij je također zabilježen kod 34,2 % 
adolescenata u jednoj velikoj retrospektivnoj se-
riji (33). Poseban oprez pri primjeni ESTM-a u 
dječjoj i adolescentnoj dobi zahtijevaju produže-
ni napadaji. Produženi napadaji su konvulzivni 
napadaji koji traju dulje od 180 sekundi nakon 
primjene električnog impulsa u sklopu ESTM-a. 
Prijavljene stope u adolescentskim skupinama 
kreću se od 8 % do 38,9 % pacijenata koji su ti-
jekom terapijskog ciklusa doživjeli barem jedan 

term cognitive impairment was found (29). An-
other study reported transient impairments in 
memory, attention, and speech, which gradually 
resolved six weeks after ESTB (31).

Headache was reported in 54% to 77% of ado-
lescents in different studies and was usually 
described as mild, self-limiting, and resolving 
within 24 hours (33,35,40). Other adverse ef-
fects include muscle or body pain (10.1% to 
69%) (33,35), nausea and/or vomiting (11.2% 
to 27.8%) (33,35,36), and dizziness (8.3% in one 
study) (36). These symptoms usually resolved 
within one day after treatment (36). Delirium 
was also reported in 34.2% of adolescents in one 
large retrospective series (33). Particular caution 
is required when using ESTB in children and ad-
olescents with prolonged seizures. Prolonged 
seizures are convulsive seizures lasting longer 
than 180 seconds after the administration of the 
electrical stimulus during ESTB. Reported rates 
in adolescent groups range from 8% to 38.9% of 
patients experiencing at least one prolonged sei-
zure during a treatment course (35,36,40). One 
recommendation to reduce the likelihood of this 
event is the use of propofol as an alternative an-
esthetic option to shorten seizure duration (36). 

TABLICA 4. Učestalost nuspojava ESTM-a kod djece i adolescenta
TABLE 4. Frequency of adverse effects of ESTM in children and adolescents.

Nuspojave
/ Adverse effects

Učestalost u studijama dobivenim 
pretragom / Frequency in the studies 
identified through the search

Studije / Studies

Kognitivno oštećenje
/ Cognitive impairment

13,9- 85 % Najčešća nuspojava. Obično prolazna (33,35,36,40).
/ Most common adverse effect. Usually transient (33,35,36,40).

Glavobolja / Headache 54-77 % Samoograničavajuća, povlači se unutar 24 h (33,35,40).
/ Self-limiting, resolves within 24 hours (33,35,40).

Mišićna bol
/ Muscle pain

10.1-69 % Prijavljena kao česta nuspojava (33,35).
/ Reported as a common adverse effect (33,35). (33,35).

Mučnina i povraćanje
/ Nausea and vomiting

11.2-27.8 % Prijavljena kao česta nuspojava, prolazna (33,35,36).
/ Reported as a common adverse effect, transient (33,35,36).

Produženi napadaji
/ Prolonged seizures

5.9-38.9 % Učestalost češća u adolescenata nego odraslih Liječi se farmakološki 
(35,36,40). / More frequent in adolescents than in adults. Treated phar-
macologically (35,36,40).

Manični prelazak
/ Manic switch

2.8 %, 6 % Rijetka nuspojava kod pacijenata koje se liječe od velikog depresivnog 
poremećaja (26,40). / Rare adverse effect in patients treated for major 
depressive disorder (26,40).

Delirij / Delirium 34.2 % Prijavljen kao nuspojava u jednoj studiji, prolazno (33).
/ Reported as an adverse effect in one study, transient (33).

Vrtoglavica / Dizziness 8.3 % Prijavljena kao nuspojava u jednoj studiji (36).
/ Reported as an adverse effect in one study (36).
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produljeni napadaj (35,36,40). Jedna od prepo-
ruka da se smanji vjerojatnost ovog događaja 
je korištenje propofola kao alternativne opcije 
anestezije za skraćivanje trajanja napadaja (36). 
Razvoj maničnih simptoma tijekom ESTM-a 
primijenjenog zbog depresije je zabilježena kao 
rijetka nuspojava. Studije su prijavile inciden-
cije od 6 % i 2,8 % u svojim uzorcima (26,40).

PRIKAZ BOLESNIKA
Ova klinička vinjeta opisuje primjenu ESTM kod 
19-godišnje pacijentice s dijagnozom shizofreni-
je s dominantno dezorganiziranim simptomima, 
rezistentne na dotadašnju terapiju. Pacijentica je 
bila urednog psihomotornog razvoja, rođena iz 
uredne trudnoće i poroda. Pacijentica je prvi put 
pregledana od strane dječjeg i adolescentnog psi-
hijatra u dobi od 15 godina, kada joj je postavlje-
na dijagnoza anoreksije nervoze (bulimično-re-
striktivni tip) uz umjereno tešku pothranjenost. 
Opsežna dijagnostička obrada, uključujući psihi-
jatrijski intervju i psihički status, nekoliko psiho-
loških testiranja, magnetsku rezonanciju (MR), 
elektroencefalografiju (EEG), višestruke elektro-
kardiograme (EKG), ehokardiografiju i laborato-
rijske pretrage, ukazala je na promjene povezane 
s poremećajem hranjenja i pothranjenošću. Pri-
mijenjeno je multimodalno i multidisciplinarno 
intenzivno dječje psihijatrijsko liječenje, uključu-
jući dominanto psihosocijalno liječenje, kao i rad 
s roditeljima. Tijekom narednih godina pacijen-
tica je višekratno stacionarno hospitalizirana na 
psihijatrijskim odjelima za djecu i adolescente, 
uz dodatno ambulantno liječenje. U dobi od 17 
godina dolazi do promjene kliničke slike pri čemu 
se pojavljuju slušne obmane osjetila, dezorgani-
zirano ponašanje i paranoidne sumanutosti te 
joj je dijagnosticirana shizofrenija s dominantno 
dezorganiziranim simptomima. Ponavljaju se 
opsežne dijagnostičke pretrage uz lumbalnu pu-
nkciju i analizu likvora radi potencijalne moguć-
nosti encefalitisa. Tijekom četiri godine liječenja 
primijenjeni su različiti psihosocijalni modaliteti 

The development of manic symptoms during 
ESTB administered for depression has been re-
ported as a rare adverse effect. Studies have re-
ported incidences of 6% and 2.8% in their sam-
ples (26,40).

CASE REPORT
This clinical vignette describes the use of ESTB 
in a 19-year-old patient diagnosed with schizo-
phrenia with predominantly disorganized symp-
toms, resistant to previous therapy. The patient 
had normal psychomotor development and was 
born after an uncomplicated pregnancy and 
delivery. She was first examined by a child and 
adolescent psychiatrist at the age of 15, when 
she was diagnosed with anorexia nervosa (bu-
limic-restrictive type) with moderate to severe 
malnutrition. An extensive diagnostic work-up, 
including a psychiatric interview and mental 
status examination, several psychological as-
sessments, magnetic resonance imaging (MRI), 
electroencephalography (EEG), multiple electro-
cardiograms (ECG), echocardiography, and labo-
ratory tests, indicated changes associated with 
an eating disorder and malnutrition. Multimodal 
and multidisciplinary intensive child psychiat-
ric treatment was implemented, predominantly 
psychosocial treatment, as well as work with the 
parents.

During the following years, the patient was re-
peatedly hospitalized in inpatient child and ad-
olescent psychiatric units and received outpa-
tient treatment. At the age of 17, a change in the 
clinical picture occurred, with the emergence of 
auditory hallucinations, disorganized behavior, 
and paranoid delusions, and she was diagnosed 
with schizophrenia with predominantly disorga-
nized symptoms. Extensive diagnostic testing 
was repeated, including lumbar puncture and 
cerebrospinal fluid analysis, to exclude possible 
encephalitis. Over four years of treatment, vari-
ous multimodal and multidisciplinary psychoso-
cial treatment modalities were applied, including 
work with the parents, as well as psychopharma-
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liječenja, multimodalni i multidisciplinarni, rad s 
roditeljima, kao i psihofarmakoterapija: antipsi-
hotici i antidepresivi, uključujući risperidon, 
olanzapin, haloperidol, flufenazin i klozapin, 
kao monoterapija ili u različitim kombinacija-
ma. S obzirom na neuspjeh liječenja i ozbiljnost 
simptoma u dobi od 19 godina, donesena je od-
luka o primjeni ESTM od adultnih psihijatara, 
uz konzultaciju s dotadašnjim dječjim psihija-
trima. Dijagnostička obrada provedena prije 
ESTM-a uključivala je laboratorijske pretrage, 
EEG, CT mozga i pregled anesteziologa. Pacijen-
tica je potpisala informirani pristanak, terapiju 
je odobrilo etičko povjerenstvo, dobiven je i pri-
stanak roditelja. Primijenjen je bilateralni ESTM 
uz anesteziju i mišićnu relaksaciju. Tretmani su 
provođeni tri puta tjedno četiri tjedna, ukupno 
12 tretmana. Pacijentica je iznosila blage nuspo-
jave u obliku zbunjenosti i glavobolje, koje su se 
povukle unutar nekoliko sati. Nakon primjene 
ESTM-a pacijentica je iznosila smanjenje inten-
ziteta slušnih obmana te su paranoidne ideje 
postale manje izražene. Nakon završetka ciklusa 
ESTM-a pacijentica je nastavila psihijatrijskim 
praćenjem te terapijom antipsihoticima, uklju-
čujući klozapin i dugodjelujući flufenazin. ESTM 
se pokazao učinkovitim u ovom slučaju, tako što 
su se ublažili simptomi i posljedično poboljšala 
kvaliteta života pacijentice.

Ovaj prikaz bolesnice otvara pitanje vremen-
skog okvira primjene ESTM-a u adolescenata s 
teškim i terapijski rezistentnim psihijatrijskim 
poremećajima, osobito u kontekstu organiza-
cijskih i pravnih ograničenja unutar zdravstve-
nog sustava.

RASPRAVA

Uvodni aspekti
Ovaj pregled sintetizira dostupne dokaze o 
učinkovitosti i sigurnosti ESTM-a u djece i ado-
lescenata, uz dodatni prikaz slučaja. Dobiveni 
rezultati u skladu su s prethodnim pregledima 

cotherapy: antipsychotics and antidepressants, 
including risperidone, olanzapine, haloperidol, 
fluphenazine, and clozapine, as monotherapy 
or in different combinations. Due to treatment 
failure and the severity of symptoms, at the age 
of 19 a decision was made to administer ESTB 
by adult psychiatrists, in consultation with the 
treating child psychiatrists. The diagnostic work-
up prior to ESTB included laboratory tests, EEG, 
brain CT, and an evaluation by an anesthesiolo-
gist. The patient signed informed consent, and 
the therapy was approved by the ethics commit-
tee, along with parental consent. Bilateral ESTB 
was administered under anesthesia and muscle 
relaxation. Treatments were performed three 
times per week for four weeks, for a total of 12 
sessions. The patient reported mild adverse ef-
fects in the form of confusion and headache, 
which resolved within a few hours. After the 
administration of ESTB, the patient reported 
a reduction in the intensity of auditory hallu-
cinations, and paranoid ideas became less pro-
nounced. Upon completion of the ESTB cycle, 
the patient continued with psychiatric follow-up 
and antipsychotic therapy, including clozapine 
and long-acting fluphenazine. ESTB proved ef-
fective in this case by alleviating symptoms and 
consequently improving the patient’s quality of 
life.

This case report raises questions regarding the 
timing of ESTB administration in adolescents 
with severe and treatment-resistant psychiatric 
disorders, particularly in the context of organiza-
tional and legal limitations within the healthcare 
system.

DISCUSSION

Introductory Aspects
This review synthesizes the available evidence 
on the efficacy and safety of ESTB in children 
and adolescents, along with an additional case 
report. The obtained results are consistent with 
previous literature reviews and confirm that 
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literature te potvrđuju da je ESTM učinkovita 
terapijska opcija u liječenju teških i terapijski re-
zistentnih poremećaja raspoloženja, katatonije, 
pojedinih psihotičnih poremećaja te neurolep-
tičkog malignog sindroma (5,6,7,11-13,24).

Poremećaji raspoloženja
Sukladno ranijim pregledima literature o pri-
mjeni ESTM-a u djece i adolescenata (5-7,11-
13,24) i u okviru ovog pregleda najčvršći i naj-
konzistentniji dokazi odnose se na poremećaje 
raspoloženja. U odnosu na većinu ranijih pre-
glednih radova, ovaj pregled uključuje i rando-
mizirana kontrolirana ispitivanja čime se do-
datno unapređuje kvaliteta dostupnih dokaza o 
učinkovitosti ESTM-a u adolescenata. Sustavni 
pregled Castanede-Ramireza i sur. izvijestio je 
o stopama odgovora u rasponu od 51 do 92 % 
pri čemu su veće serije bolesnika pokazale sto-
pe odgovora od 70-82 % za depresiju i 87-90 % 
za manične epizode (13). Døssing i Pagsberg, 
unatoč niskoj ukupnoj razini dokaza, koja se 
pretežito temelji na opservacijskim studijama, 
ističu da ESTM treba razmotriti u teškim i te-
rapijski rezistentnim epizodama raspoloženja 
u adolescenata, uz prijavljenu učinkovitost od 
75 do 100 % za depresivne i bipolarne epizode 
u pedijatrijskoj populaciji (6).

U skladu s navedenim, rezultati ovog pregle-
da potvrđuju da je ESTM osobito učinkovita 
terapijska opcija u adolescenata s terapijski 
rezistentnom depresijom praćenom izraženim 
suicidalnim ideacijama ili pokušajima suicida. 
U više uključenih studija zabilježene su visoke 
stope kliničkog odgovora i značajno smanjenje 
suicidalnosti, osobito kada se ESTM primjenju-
je u kombinaciji s farmakoterapijom (27,29-31). 
Međutim, slično kao i u ranijim pregledima, ma-
njak longitudinalnih podataka ograničava pro-
cjenu trajnosti smanjenja suicidalnosti nakon 
završetka ESTM-a, što upućuje na potrebu za 
daljnjim istraživanjima (13). Pregled literature 
također upućuje na postojanje čimbenika koji 
mogu utjecati na terapijski odgovor. Bolji isho-

ESTB is an effective therapeutic option in the 
treatment of severe and treatment-resistant 
mood disorders, catatonia, certain psychotic 
disorders, and neuroleptic malignant syndrome 
(5,6,7,11,12,13,24).

Mood Disorders
In line with earlier literature reviews on the use of 
ESTB in children and adolescents (5-7,11-13,24), 
the strongest and most consistent evidence 
in this review also relates to mood disorders. 
Compared with most previous review papers, 
this review also includes randomized controlled 
trials, thereby further improving the quality of 
the available evidence on the efficacy of ESTB in 
adolescents. The systematic review by Castane-
da-Ramirez et al. reported response rates rang-
ing from 51% to 92%, with larger patient series 
showing response rates of 70–82% for depression 
and 87–90% for manic episodes (13). Døssing and 
Pagsberg, despite the overall low level of evidence 
largely based on observational studies, emphasize 
that ESTB should be considered in severe and 
treatment-resistant mood episodes in adoles-
cents, with reported efficacy of 75% to 100% for 
depressive and bipolar episodes in the pediatric 
population (6).

Consistent with this, the results of this review 
confirm that ESTB is a particularly effective 
therapeutic option in adolescents with treat-
ment-resistant depression accompanied by pro-
nounced suicidal ideation or suicide attempts. 
Several included studies reported high rates 
of clinical response and significant reductions 
in suicidality, especially when ESTB is admin-
istered in combination with pharmacotherapy 
(27,29,30,31). However, similarly to earlier re-
views, the lack of longitudinal data limits assess-
ment of the durability of reduced suicidality af-
ter completion of ESTB, indicating the need for 
further research (13). The literature review also 
indicates the presence of factors that may in-
fluence therapeutic response. Better treatment 
outcomes have been described in adolescents 
with bipolar disorder compared with unipolar 
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di liječenja opisani su u adolescenata s bipolar-
nim poremećajem u usporedbi s unipolarnom 
depresijom, dok prisutnost komorbiditetnih 
poremećaja, dulje trajanje bolesti i nepovoljni 
obiteljski čimbenici smanjuju vjerojatnost od-
govora (28,39,40). Nalazi iz literature također 
upućuju na to da se antidepresivni učinci ES-
TM-a vremenom mogu smanjiti, što naglašava 
potrebu za sustavnim strategijama prevencije 
relapsa, uključujući optimiziranu farmakotera-
piju, psihoterapiju i, u odabranim slučajevima, 
održavajući ESTM (28). Najnovija randomizira-
na kontrolirana ispitivanja dodatno sugeriraju 
da je moguće optimizirati primjenu ESTM-a pri 
čemu niskodozni protokoli postižu neinferior-
nu kliničku učinkovitost uz povoljniji kogni-
tivni profil, a MST se nameće kao potencijalna 
alternativa s usporedivim terapijskim učinkom 
i boljom kognitivnom očuvanošću (26,27).

Ostali psihijatrijski poremećaji
ESTM je indiciran kod poremećaja iz shizofre-
nog spektra kod adolescenta kada su simpto-
mi teški, postoji značajan rizik za pacijenta ili 
kada cjelokupno psihosocijalno i farmakološko 
liječenje nije učinkovito ili nije sigurno za pri-
mjenu (41,42). ESTM se posebno preporučuje 
u slučajevima izraženih katatonih, afektivnih 
ili pozitivnih simptoma, kao i kod pacijenata 
s ozbiljnom agitacijom ili odbijanjem hrane 
(23). U usporedbi s poremećajima raspolože-
nja i katatonijom, dokazi za primjenu ESTM-a 
kod adolescenata sa shizofrenim spektrom po-
remećaja ograničeniji su i upućuju na umjere-
nije stope odgovora. Sustavni pregled Døssinga 
i Pagsberga navodi da oko 54 % adolescenata 
sa shizofrenijom pokazuje odgovor na ESTM 
kada se primjenjuje kao monoterapija, dok se 
stopa odgovora povećava na približno 75  % 
kada se ESTM kombinira s antipsihoticima (6). 
Ove brojke u skladu su s podatcima iz popu-
lacije odraslih i podupiru uobičajenu kliničku 
praksu primjene ESTM-a kao augmentacijske 
strategije u terapijski rezistentnoj psihozi, a ne 

depression, while the presence of comorbid dis-
orders, longer duration of illness, and adverse 
family factors reduce the likelihood of response 
(28,39,40). Findings from the literature also 
suggest that the antidepressant effects of ESTB 
may diminish over time, highlighting the need 
for systematic relapse-prevention strategies, 
including optimized pharmacotherapy, psycho-
therapy, and, in selected cases, maintenance 
ESTB (28). The most recent randomized con-
trolled trials further suggest that it is possible 
to optimize ESTB administration, with low-dose 
protocols achieving non-inferior clinical efficacy 
with a more favorable cognitive profile, and MST 
emerging as a potential alternative with compa-
rable therapeutic effects and better cognitive 
preservation (26,27).

Other Psychiatric Disorders
ESTB is indicated in adolescents with schizo-
phrenia spectrum disorders when symptoms are 
severe, there is significant risk to the patient, or 
when comprehensive psychosocial and pharmaco-
logical treatment is ineffective or unsafe (41,42). 
ESTB is particularly recommended in cases with 
prominent catatonic, affective, or positive symp-
toms, as well as in patients with severe agitation 
or refusal of food (23). Compared with mood dis-
orders and catatonia, the evidence for the use of 
ESTB in adolescents with schizophrenia spectrum 
disorders is more limited and suggests more mod-
erate response rates. The systematic review by 
Døssing and Pagsberg states that approximately 
54% of adolescents with schizophrenia show a re-
sponse to ESTB when used as monotherapy, while 
the response rate increases to approximately 75% 
when ESTB is combined with antipsychotics (6). 
These figures are consistent with data from the 
adult population and support the usual clinical 
practice of applying ESTB as an augmentation 
strategy in treatment-resistant psychosis rather 
than as monotherapy (6). ESTB may be a valuable 
option for severely agitated, aggressive, or pro-
foundly psychotic adolescents, particularly when 
a rapid therapeutic effect is required or when 
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kao monoterapije (6). ESTM može biti vrijedna 
opcija za izrazito agitirane, agresivne ili teško 
psihotične adolescente, osobito kada je potre-
ban brz terapijski učinak ili su antipsihotici ne-
djelotvorni ili slabo podnošljivi (38).

Katatonija etiopatogenetski može biti povezana 
s psihijatrijskim poremećajima, poput bipolar-
nog i depresivnog poremećaja, psihoze, konver-
zivnih i neurorazvojnih poremećaja (autizam, 
intelektualne teškoće), ali i s medicinskim sta-
njima, uključujući infektivne bolesti središnjeg 
živčanog sustava, neurološke i degenerativne 
bolesti, metaboličke poremećaje, sistemske te 
autoimunosne bolesti (42). Ovaj kompleksni 
sindrom često ostaje neprepoznat te predstav-
lja hitno stanje s mogućnošću komplikacija i 
letalnog ishoda. Rana dijagnoza ključna je za 
bolje ishode liječenja. Nepravovremeno liječenje 
katatonije povezane s psihičkim poremećajima 
može rezultirati razvojem maligne katatonije, 
ozbiljnim komplikacijama, pa i mogućim smrt-
nim ishodom (41). Serije slučajeva i retrospek-
tivne kohorte opisuju stope odgovora između 
77 % i 100 %, često uz potpuno povlačenje kata-
toničnih simptoma nakon akutnog ciklusa ES-
TM-a (6). Ovi nalazi u skladu su s literaturom 
iz odrasle populacije i dodatno podupiru posto-
jeće preporuke da se ESTM razmotri promptno, 
osobito kada je katatonija po život opasna, ma-
ligna ili refraktorna na benzodiazepine (23,43).

Sigurnosni profil
Sigurnosni profil ESTM-a u adolescenata poka-
zuje se povoljnim većina nuspojava se navode 
kao blage, prolazne i usporedive s onima koje se 
javljaju kod odraslih. Novije prospektivne studije 
koje koriste neuropsihološke procjene dosljedno 
bilježe kratkotrajna pogoršanja pojedinih dome-
na pamćenja i pažnje neposredno nakon tretma-
na, uz oporavak unutar nekoliko tjedana. U više 
radova zabilježena su i poboljšanja radnog pam-
ćenja, izvršnih funkcija te vizualnog i socijalnog 
učenja u razdoblju praćenja (23,36). Ovi nalazi 
podudaraju se s nalazima u ranijim radovima, 

antipsychotics are ineffective or poorly tolerated 
(38).

Catatonia may be etiopathogenetically associat-
ed with psychiatric disorders such as bipolar and 
depressive disorders, psychosis, conversion, and 
neurodevelopmental disorders (autism, intellec-
tual disability), as well as medical conditions, in-
cluding infectious diseases of the central nervous 
system, neurological and degenerative diseases, 
metabolic disorders, and systemic and auto-
immune diseases (42). This complex syndrome 
often remains unrecognized and represents an 
emergency condition with the possibility of com-
plications and lethal outcomes. Early diagnosis is 
crucial for better treatment outcomes. Untimely 
treatment of catatonia associated with psychi-
atric disorders may result in the development 
of malignant catatonia, serious complications, 
and possible fatal outcomes (41). Case series and 
retrospective cohorts describe response rates 
between 77% and 100%, often with complete 
resolution of catatonic symptoms after an acute 
course of ESTB (6). These findings are consistent 
with the adult literature and further support 
existing recommendations that ESTB should be 
considered promptly, especially when catatonia is 
life-threatening, malignant, or refractory to ben-
zodiazepines (23,43).

Safety Profile
The safety profile of ESTB in adolescents ap-
pears favorable; most adverse effects are report-
ed as mild, transient, and comparable to those 
observed in adults. More recent prospective 
studies using neuropsychological assessments 
consistently record short-term worsening in 
certain domains of memory and attention im-
mediately after treatment, with recovery within 
several weeks. Several studies have also report-
ed improvements in working memory, executive 
functions, and visual and social learning during 
follow-up (23,36). These findings correspond to 
results of earlier studies, which found no con-
vincing evidence of persistent cognitive deficits 
in adolescents (6,12,13,44). Available evidence 
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suggests that cognitive adverse effects are gener-
ally transient and may be further reduced by op-
timizing dosing, choosing unilateral stimulation, 
or using MST, and by systematic monitoring of 
cognitive functioning before and after treatment 
(26,27,29,31).

Methodological Limitations and 
Quality
Analysis of the design of the included studies 
indicates a predominance of observational re-
search, which limits the level of evidence in this 
field. Only two of the included studies were ran-
domized controlled trials (26,27). This distri-
bution shows that, even in the past decade, the 
evidence base for the use of ESTB still largely de-
pends on single-center observational research. 
These findings indicate a clear need for random-
ized studies. It is important to note that, unlike 
previous review papers that were limited almost 
exclusively to observational data (5,6,7,12,13), 
this review includes two recent randomized con-
trolled trials (published in 2025) (26,27). One 
important limitation is also the modest sample 
size in most studies, particularly for schizophre-
nia spectrum disorders and catatonia, which lim-
its the ability to detect rare adverse effects and 
identify reliable predictors of treatment response 
(36,37).

Another limitation is the lack of follow-up 
data after treatment. Only four (29,30,31,33) 
of the 16 studies explicitly reported follow-up 
after treatment, while the remaining twelve 
(26–28,32,34–40) focused exclusively on acute 
outcomes measured during or immediately af-
ter the ESTB course. This distribution makes 
it difficult to assess the sustainability of thera-
peutic effects and potential late adverse effects 
and indicates the need for longitudinal research 
to better understand the long-term benefits 
and safety profile of ESTB in this population. 
These limitations are consistent with findings 
of previous reviews, which also highlight short 
follow-up duration, lack of control groups, and 
reliance on non-standardized outcome mea-

koji ne nalaze uvjerljive dokaze o trajnim kogni-
tivnim deficitima kod adolescenata (6,12,13,44). 
Dostupni dokazi upućuju na to da su kognitivne 
nuspojave uglavnom prolazne i da se mogu do-
datno umanjiti optimizacijom doziranja, izbo-
rom jednostrane stimulacije ili primjenom MST-a 
te sustavnim praćenjem kognitivnog funkcioni-
ranja prije i nakon liječenja (26,27,29,31).

Metodološka ograničenja i 
kvaliteta
Analiza dizajna uključenih studija upućuje na 
dominaciju opservacijskih istraživanja, što 
ograničava razinu dokaza u ovom području. 
Samo su dvije od uključenih studija bile ran-
domizirana kontrolirana ispitivanja (26,27). 
Ova raspodjela radova pokazuje da, čak i u po-
sljednjem desetljeću, baza dokaza za korištenje 
ESTM-a i dalje uvelike ovisi o iskustvima poje-
dinačnih centara iz opservacijskih istraživanja. 
Ovi nalazi ukazuju na jasnu potrebu randomi-
ziranih istraživanja. Važno je istaknuti da, za 
razliku od prethodnih preglednih radova koji 
su bili ograničeni gotovo isključivo na opserva-
cijske podatke (5,6,7,12,13), ovaj pregled uklju-
čuje i dva recentna randomizirana kontrolirana 
ispitivanja (objavljena 2025. godine) (26,27). 
Jedno od važnih ograničenja je i veličina uzor-
ka koja je skromna u većini studija, osobito kod 
poremećaja iz shizofrenog spektra i katatonije, 
što ograničava mogućnost otkrivanja rijetkih 
nuspojava te identificiranja pouzdanih predik-
tora odgovora na liječenje (36,37). 

Drugo ograničenje je manjak podataka o pra-
ćenju nakon liječenja. Samo četiri (29-31,33) 
od 16 studija eksplicitno su izvijestile o praće-
nju nakon tretmana, dok se preostalih dvana-
est (26-28,32,34-40) usredotočilo isključivo na 
akutne ishode mjerene tijekom ili neposredno 
nakon ESTM ciklusa. Ovakva raspodjela studija 
otežava procjenu održivosti terapijskih učinaka 
i potencijalnih kasnih nuspojava te ukazuje na 
potrebu za longitudinalnim istraživanjima kako 
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sures as key weaknesses of the existing litera-
ture (6,7,13).

USE OF ESTB IN CHILDREN AND 
ADOLESCENTS IN CROATIA
In Croatia, ESTB has been used since the 1960s 
and is currently performed exclusively in the 
adult population. The procedure is carried out at 
the Clinic of Psychiatry and Psychological Med-
icine of the University Hospital Centre Zagreb, 
the Clinic of Psychiatry of the University Hospi-
tal Centre Sestre milosrdnice, the Clinic of Psy-
chiatry of the University Hospital Centre Split, 
and the Clinic of Psychiatry of the University 
Hospital Centre Osijek, in accordance with the 
guidelines of the Croatian Psychiatric Associa-
tion (10,16,45,46). The Act on the Protection of 
Persons with Mental Disorders, which has been 
in force since January 1, 2015, contains clear 
provisions regarding the use of ESTB. Although 
it does not explicitly prohibit the use of ESTB in 
minors, the requirement that written informed 
consent be provided by the patients themselves, 
in practice, limits the possibility of its use in this 
age group and leaves a degree of legal ambiguity 
(47). According to available data, ESTB has not 
been applied in the minor population in Croa-
tia over the past several decades, and there are 
no published studies from our context for this 
population. This can partly be explained by the 
organizational separation of adult and child psy-
chiatry, which hampers the development of joint 
protocols. The potential for closer cooperation 
currently exists only in a small number of centers, 
among which the University Hospital Centre Za-
greb stands out. The clinical case described in this 
paper further illustrates the practical and legal 
challenges clinicians face when considering the 
use of ESTB in adolescents in Croatia. Although 
the therapeutic procedure was performed after 
the patient reached adulthood, the clinical course 
of the illness and symptom severity indicate the 
need for earlier consideration of this method in 
line with international guidelines.

bi se bolje razumjeli dugoročni benefiti i sigur-
nosni profil ESTM-a u ovoj populaciji. Navedena 
ograničenja u skladu su s nalazima prethodnih 
preglednih radova, koji također ističu kratko tra-
janje praćenja, nedostatak kontrolnih skupina i 
oslanjanje na nestandardizirane mjere ishoda 
kao ključne slabosti postojeće literature (6,7,13).

UPORABA ESTM-a U DJECE I 
ADOLESCENATA U HRVATSKOJ
U Hrvatskoj se ESTM primjenjuje od 1960-ih go-
dina, a trenutačno se provodi isključivo u odra-
sloj populaciji. Postupak se izvodi na Klinici za 
psihijatriju i psihološku medicinu KBC-a Zagreb, 
Klinici za psihijatriju KBC-a Sestre milosrdnice, 
Klinici za psihijatriju KBC-a Split i Klinici za psi-
hijatriju KBC-a Osijek, u skladu sa smjernicama 
Hrvatskog psihijatrijskog društva (10,16,45,46). 
Zakon o zaštiti osoba s duševnim smetnjama, 
koji je na snazi od 1. siječnja 2015., sadrži jasne 
odredbe o primjeni ESTM-a. Iako se eksplicitno 
ne zabranjuje primjena ESTM-a u maloljetnika, 
zahtjev da pisani informirani pristanak daje sam 
pacijent u praksi ograničava mogućnost njegove 
primjene u toj dobnoj skupini te ostavlja određe-
nu pravnu nedorečenost (47). Prema dostupnim 
podatcima ESTM se u Hrvatskoj nije primjenji-
vao u maloljetničkoj populaciji tijekom posljed-
njih nekoliko desetljeća, a nema ni objavljenih 
studija iz našeg konteksta za ovu populaciju. 
Djelomično se to može objasniti i organizacij-
skom odvojenošću adultne i dječje psihijatrije, 
što otežava razvoj zajedničkih protokola. Poten-
cijal za bližu suradnju zasad postoji tek u neko-
licini centara među kojima se ističe KBC Zagreb. 
Prikaz kliničkog slučaja opisan u ovom radu do-
datno ilustrira praktične i pravne izazove s koji-
ma se kliničari susreću pri razmatranju primjene 
ESTM-a u adolescenata u Hrvatskoj. Iako je te-
rapijski postupak proveden nakon navršene pu-
noljetnosti, klinički tijek bolesti i težina simpto-
ma upućuju na potrebu ranijeg razmatranja ove 
metode u skladu s međunarodnim smjernicama.
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CONCLUSION
This review shows that ESTB is an effective 
and safe clinical therapeutic option for select-
ed adolescents with severe, treatment-resistant 
mood disorders, catatonia, neuroleptic malig-
nant syndrome, and certain schizophrenia 
spectrum disorders. The most consistent and 
strongest evidence relates to mood disorders 
and catatonia, in which ESTB often leads to 
rapid and pronounced clinical improvement, 
particularly in emergency and life-threatening 
situations. In psychotic disorders, efficacy is 
moderate but clinically relevant, especially in 
cases of pronounced agitation or poor response 
to antipsychotics. Contemporary data indicate 
a favorable safety profile of ESTB, with cogni-
tive adverse effects generally mild and tran-
sient and less pronounced with modern pro-
tocols and careful dosing. Nevertheless, most 
available studies have an observational design 
and a short follow-up period, which limits the 
reliability of conclusions regarding long-term 
treatment outcomes. In Croatia, ESTB is not 
yet used in the minor population, partly due to 
legal ambiguities and organizational barriers. 
Therefore, this review describes the case of a 
younger adult. In this context, the findings of 
this review emphasize the need to develop clear 
national recommendations and mutually har-
monized protocols that would enable timely, 
ethically grounded, and clinically justified con-
sideration of ESTB in children and adolescents. 
A frequent argument against the use of ESTB 
in minors is the lack of high-quality scientific 
evidence, which is also confirmed by existing 
studies. However, this argument carries less 
weight in highly treatment-resistant patients 
with limited treatment options. In such cases, 
randomized trials are often neither medically 
nor ethically feasible, and decisions must be 
based on clinical experience and available stud-
ies. The limitations of evidence alone do not 
justify the complete rejection of ESTB, partic-
ularly when the absence of ESTB may lead to 
long-term psychological, social, and biological 
consequences.

ZAKLJUČAK
ESTM je učinkovita i sigurna klinički terapijska 
opcija za odabrane adolescente s teškim, terapij-
ski rezistentnim poremećajima raspoloženja, ka-
tatonijom, neuroleptičkim malignim sindromom 
i pojedinim poremećajima iz shizofrenog spektra. 
Najdosljedniji i najčvršći dokazi odnose se na 
poremećaje raspoloženja i katatoniju, u kojima 
ESTM često dovodi do brzog i izraženog kliničkog 
poboljšanja, osobito u hitnim i životno ugroža-
vajućim situacijama. Kod psihotičnih poremećaja 
učinkovitost je umjerena, ali klinički relevantna, 
osobito u slučajevima izražene agitacije ili slabog 
odgovora na antipsihotike. Suvremeni podatci 
upućuju na povoljan sigurnosni profil ESTM-a 
pri čemu su kognitivne nuspojave uglavnom 
blage i prolazne te manje izražene uz primjenu 
modernih protokola i pažljivo doziranje. Ipak, ve-
ćina dostupnih studija ima opservacijski dizajn i 
kratko razdoblje praćenja, što ograničava pouzda-
nost zaključaka o dugoročnim ishodima liječenja. 
U Hrvatskoj se ESTM zasad ne primjenjuje u ma-
loljetničkoj populaciji, djelomično zbog pravnih 
nejasnoća i organizacijskih prepreka. Zato je u 
ovom pregledu opisan slučaj mlađe punoljetne 
osobe. U tom kontekstu nalazi ovog pregleda na-
glašavaju potrebu za razvojem jasnih nacionalnih 
preporuka i međusobno usklađenih protokola 
koji bi omogućili pravodobno, etički utemeljeno i 
klinički opravdano razmatranje primjene ESTM-a 
u djece i adolescenata. Čest argument protiv pri-
mjene ESTM-a kod maloljetnika jest nedostatak 
kvalitetnih znanstvenih dokaza, što potvrđuju 
i postojeća istraživanja. Međutim, kod izrazito 
terapijski rezistentnih pacijenata s ograničenim 
mogućnostima liječenja taj argument ima manju 
težinu. U takvim slučajevima randomizirana is-
pitivanja često nisu medicinski ni etički izvediva, 
pa se odluke moraju temeljiti na kliničkom isku-
stvu i dostupnim studijama. Nedostatci dokaza 
sami po sebi ne opravdavaju potpuno odbaciva-
nje ESTM-a, osobito kada izostanak primjene 
ESTM može dovesti do dugotrajnih psiholoških, 
socijalnih i bioloških posljedica.
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