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Electroconvulsive therapy in a young adult patient with treatment-resistant

depression and electroencephalogram epileptiform activity

EnexTpokoHBYI3UMBHA TEpanuja KoJ MJIaI0T oApacior OOJIecHUKa ca

2

TEParnope3uCTEHTHOM JICTIPECH]OM U eJIeKTpoeHIedaIorpapckomM enmienTudGopMHOM

aKTUBHOIIhy

SUMMARY

Introduction Electroconvulsive therapy (ECT)
causes a seizure which is different from a convulsion
in epilepsy. Despite this, ECT remains a challenge in
patients with comorbid epileptiform activity. Our aim
was to indicate the importance and safety of the ECT
in young adult with treatment-resistant depression
(TRD) and EEG (electroencephalogram)
epileptiform activity.

Case report A 21-year-old female patient scheduled
for ECT due to TRD and suicidal behavior (SB).
During the preparation for ECT, EEG epileptiform
activity were noticed, and upon the anticonvulsant
medication administration, the patient received the
acute ECT, combined with quetiapine XR 600 mg/d,
duloxetine 60 mg/d and pregabalin 450 mg/d, since
the disease was life threatening. We noted a
significant increase in the stimulus dose, i.e.
elevation in the convulsive threshold during ECT,
The clinical outcome was without adverse events and
with a reduction of the depression severity. The
continuation of the maintenance ECT,
psychopharmacotherapy and psychotherapy was
planned.

Conclusion ECT is the most effective therapy for
TRD, while the presence of EEG epileptiform
activity is not a contraindication for ECT, with the
advantage of the ECT Thymatron IV device, as a 4-
channel digital EEG machine, allowing us to record
and analyze EEG.

Keywords: depression; ECT; EEG; young adults;
suicidal behavior

INTRODUCTION

CAXETAK

¥YBoa EnexrpoxonBymsuBHa Tepanuja (EKT) uzazu-
Ba HamaJ KOjH ce pas3iIiKyje 0/l KOHBYJI3Hja KOJ| eIH-
nericuje. Ynpkoc Tome, EKT ocraje uzasos koj 00-
JIECHUKA ca KOMOPOUHOM enuiienTH(hOPMHOM aKTHU-
BHourhy. Hamr umss je Ono ia ykaxkeMo Ha 3Ha4aj 1
6e36eqHoct EKT y neuersy Teparnope3ucTeHTHE AeT-
pecuje (TP) xox mmafe onpacie ocobe Kojoj cy yT-
Bphene enexrpoeniedanorpadpcke (EET) abropman-
HOCTH Ca eNMMIeNTH(POPMHOM aKTHBHOIINY.

Ipuxka3 6oaecanka bojecHuna, crapa 21 roguny,
koja je/'36or TPJI u cynumnanaor moHamama (CIT)
mianupana 3a EKT. Tokom npunpeme 3a EKT cy
ycranoBJbeHe EEI" aOHOpMaHOCTH ca enuiIenTH-
(hopMHOM aKTUBHOIINY, a MAIMjEHTKUIbA j€ HAKOH
YKJbYUUBaka aHTUKOHBYJI3MBA IPUMHJIA aKyTHH
EKT, komOuHOBaHO ca kBeTHanmuHOM XR 600 mg/d,
nyiokceturoM 60 mg/d u nperabanutom 450 mg/d,
jep je OostecT Ouita onacHa 1o XUBOT. [IpumeTnin
CMO 3Ha4ajHo noBehame 103 CTUMYITyC, OTHOCHO
nopact KoHByJI3uBHOT npara TokoM EKT. Kinuanuku
ucxon je Ouo 6e3 HexeJbeHUX gorahaja, y3 peayKim-
jy Texune nenpecuje. [Imanupano je na ce HacTaBU
nedewe EKT onpikaBama, cuxodapMakoTeparnijoM
1 TICUXOTEPATIH]jOM.

3axspyuak EKT je najeduracuuja tepamnuja 3a TP]I,
a mpucyctBo EEI" abHOopMaHOCTH HUCY KOHTPaHH-
nukanyja 3a EKT, y3 nonatny npeanoct EKT
Thymatron IV (Somatics Inc., Beneuuja, ®JI, CAJI)
amaparta Koju je 4-xananHa qurutanda EET mammiae,
Koja HaM oMmoryhaBa Jla CHUIMHUMO W aHJIN3UPaMO
EET.

Kmbyune peun: nenpecuja; EKT; EEI'; mnanu
OJIPaciIH; CyUIMAAIHO MOHANIake

In the era of technological advancement, depression is one of the leading mental health

problems among young adults. The prevalence of treatment-resistant depression (TRD) in

young adults is as high as 40% and is associated with a higher risk of suicide [1, 2]. Young
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adults with depression often use deliberate self-harm which is an important risk factor for

suicide attempts [3].

ECT (electroconvulsive therapy) reduces the severity of depression faster and more
significantly vs. antidepressants [4, 5]. In adolescents younger than 18 years with depression
and suicidal behavior (SB), the effectiveness of ECT is increasing with age, and with more

than 8 ECT sessions in a series (acute ECT) [6, 7].

It is important to keep in mind that ECT causes a seizure which is different from a convulsion
in epilepsy, namely there is no abnormal connection and therefore does not lead to the
appearance of spontaneous epileptic activity. Despite this, ECT remains a challenge in

patients with epilepsy comorbid epileptiform activity [8, 9].

Our aim was to indicate the importance and safety of ECT in a young adult patient with TRD

and EEG abnormal waveforms.

CASE REPORT

A'21-year-old female patient has been treated for depression since the age of 18, and the
diagnosis of recurrent depressive disorder was establish based on the ICD-10 (International
Classification of Diseases, Tenth Revision) criteria at the age of 19. The course of treatment
is characterized by frequent hospitalizations (six in total) due to maintenance of depression
and SB (deliberate self-harm using a razor blade — approximately 50 new and 100 old scars in
the area of breasts, abdomen, upper legs, forearms; and deliberate self-poisoning using

medications and alcohol) (Figure 1).
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She has mostly been prescribed two or more psychiatric medications: antidepressants
(duloxetine 30—60 mg/d, fluoxetine 20—40 mg/d, sertraline 50 mg/d, escitalopram 10-20
mg/d), antipsychotics (olanzapine 5-20 mg/d, cariprazine 3 mg/d, aripiprazole 15 mg/d,
chlorpromazine 150 mg/d, clozapine - missing data, quetiapine 50—600 mg/d), mood
stabilizers (lithium carbonate 600—1200 mg/d, valproate 500 mg/d), benzodiazepines and
non-benzodiazepines (clonazepam 1 mg/d, pregabalin - missing data), psychostimulants

(methylphenidate 18-36 mg/d).

Due to TRD and high suicide risk, the patient was referred to the Clinic of psychiatry MMA
for acute ECT. She was admitted with the following therapy: duloxetine 60.mg/d, pregabalin
450 mg/d, and quetiapine XR 600 mg/d, and this therapy was continuously maintained during
acute ECT. Among other medications, she had desmopressin 120 mg/d, prescribed by a
urologist for nocturnal enuresis. Due to recent deliberate self-harm, she was surgically
examined and antibiotic therapy (trimethoprim sulfamethoxazole) was prescribed for seven
days. With a body mass index (BMI) of 33.1 kg/m?, a hygienic-dietary regimen was

implemented in accordance with the dietician instructions.

It should be noted that she is unemployed, childless and that she lives with her sister. At the
age of two, she was observed at the Institute for Maternal and Child Health Care in Belgrade,
due to a head injury as the result of the fall. An EEG was performed - normal findings. A
computed tomography (CT) of the head showed discrete brain edema. During growing up,
nocturnal enuresis, nail biting and thumb sucking were present. The patient’s mother
informed us that, during the school period, patient had episodes of staring at one spot or at
another student, for couple of seconds during which she seemed “absent”. Since she was 12
years old, due to nocturnal enuresis classified as primary enuresis, the urologist prescribed

her desmopressin at a dose of 120 mg/d. She was subjected to verbal abuse and social
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isolation by her peers because of her physical appearance. Her mother punished her
physically, with frequent verbal insults, while her father was absent and uninterested. She
does not abuse psychoactive substances and alcohol. Heredity is present: father with alcohol
use disorder, brother being treated for bipolar disorder (BD), sister for anxiety-depressive

disorder, two uncles committed suicide.

Preparation for ECT, description of ECT and ECT treatment

In accordance with the guidelines for ECT preparation [9] the following diagnostic
procedures were performed: blood tests (complete blood count, metabolic panel, thyroid
hormones) - test results were within the reference ranges; chest X-ray, electrocardiography,
fundoscopy - unremarkable; Magnetic Resonance Imaging (MRI) of the brain — normal
finding; EEG (see text below). She was examined by a cardiologist and an anesthesiologist

prior to induction into general anesthesia (GA).

The EEG showed a generalized SWC (spike-wave complex) like activity with an anterior
maximum for about 1 s during hyperventilation and spontaneously at the end of the
recording, i.e., there are interictal borderline to specifically generalized epileptiform

discharges.

The EEG after sleep deprivation indicated, that, during wakefulness and sleep, SWC series of
3 Hz lasting up to 5-6 s became more frequent with a maximum over the frontal regions and,
more dominantly on the right side. Due to recorded EEG abnormalities, nocturnal
bedwetting, and data about episodes of staring, the neurologist introduced anticonvulsant
medication lamotrigine, with a gradual increase in the dose to 150 mg/d, desmopressin was

removed from the therapy.
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The following clinical scales were performed: Hamilton Depression Rating Scale 21 (HAM-
D 21) score 32; Childhood Trauma Questionnaire (CTQ) total score 62, emotional abuse

score 21, physical abuse was 18; Mini-Mental State Examination (MMSE) score 30.

The patient signed an informed consent for ECT and for GA. For ECT we utilized Thymatron
System IV device (Somatics, INC), and brief pulses (0.5 ms), the electrodes were placed bi-
temporal. Setting the stimulus dose was based on the “half-age” method [10]. Acute ECT was
applied three times a week in GA. The patient received a total of 20 ECT sessions in acute
ECT, with a recorded increase from the initial to final dose of the stimulus, 50.4 mC vs. 200.1

mC, respectively (Figure 4).

A more significant reduction in depressive symptomatology was recorded after 5th ECT
session (HAM-D 21 score was 21), however therapy continued until 20th ECT session, i.e.,

until HAM-D 21 score was 1 1. There were no changes in cognitive functioning.

The combined administration of ECT and psychopharmacotherapy (quetiapine XR 600 mg/d,
duloxetine 60 mg/d and pregabalin 450 mg/d), along with an anticonvulsant medicine,
resulted 1n the termination of nocturnal enuresis and reduction in the severity of depression

and SB. BMI at the end of hospital treatment was 29.4 kg/m?, i.e., she lost 10 kg.

Ethics: The patient gave her informed consent and the study was approved by the Ethics

Committee of the Military Medical Academy (MMA) (Decision No. 19/2025).

DISCUSSION

The use of ECT in psychiatric patients with comorbid epilepsy may be considered a serious

clinical challenge [9, 11, 12]. Accordingly, a study from 2006. reported that ECT is safe to
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use in patients with epilepsy and that no dose adjustments of anticonvulsant medications are
necessary [13], and ECT can also be used for the treatment of refractory epilepsy and status
epilepticus [14, 15]. There are studies stating the contradictory results, that after ECT there
was a tendency to epilepsy [16, 17]. However, our experience so far, as in other researches,
did not establish this [14, 15, 18]. The main disadvantage of the “half-age” method which we
used is that it is not possible to know the individual seizure threshold, i.e., whether the
stimulus dose is sufficiently above the convulsive threshold to ensure the effectiveness of
ECT. In our patient, a significant increase in the stimulus dose, i.e., a raise in the convulsive

threshold is evident.

Despite the fact that ECT shows a response rate of 50 % to 90 % in young adults with TRD
with suicidal ideation or psychotic symptoms, its use in practice remains low [2, 19]. Our
patient was diagnosed with recurrent depression at the age of 19, and was referred for ECT at
the age of 21. Explanations for this discrepancy can be partly explained by the small number
of ECT centers in-Serbia. Namely, ECT was only applied at the MMA Clinic of Psychiatry in
Belgrade,until 2016, when ECT center at the Clinic of Psychiatry, Clinical Center
Kragujevac was open [18]. Another possible explanation is a common belief about the
association of ECT with cognitive impairments. By using reliable methods of cognitive
testing (computerized neuropsychological tests), it has been shown that the deficit of
cognitive functions improves during the treatment of depression with ECT [20-22], therefore,

the effect of ECT is the same as in the adult population [2].

Due to the severity of the clinical presentation, it was not possible to discontinue the use of
psychopharmacotherapy in our patient, which is in accordance with the results of the positive
effects of ECT in combination with antidepressants and antipsychotics, while lamotrigine of

all mood stabilizers raises the seizure threshold the least [23].
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This presentation also aims to emphasize the importance of EEG in psychiatry, namely, our
patient had an EEG performed immediately after a traumatic brain injury (TBI) and as part of
preparation for ECT. After TBI, EEG epileptiform activities were determined in 16 % of
patients [24], however EEG changes are not uniform, that is, they depend on the severity and
location of TBI and can gradually develop over time (if serial recording is performed), which
was not done in our patient [25]. In patients with BD, it has been shown that abnormal EEG
with epileptiform activity is possible predictor of lithium resistance [26]. Also, EEG'is
important for treating TRD, considering that treatment-resistance can.oceur in patients with
epilepsy, that is, EEG can contribute to more effective treatment strategies for TRD, which
was the case in our patient [27, 28]. The developmentof artificial intelligence indicates that
deep learning methods based on EEG help in the early detection of patients with depression

vs. healthy subject, with accuracy from 90 % to even 99.24 % [29].

In conclusion, the increase in mental health problems in young adults in recent decades,
especially depression, requires comprehensible guidelines for the TRD therapy in this
population: When choosing a treatment, one should always consider the risk and benefit of
the proposed treatment, and the fact is that ECT is still the most effective therapy for TRD.
ECT, in addition to being effective, is also a safe therapy for TRD, and the presence of EEG
abnormalities is not a contraindication for ECT, with the advantage of the ECT Thymatron
System IV device, as a 4-channel digital EEG machine, allowingus to record and analyze

EEG.

Conflict of interest: None declared.
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Figure 1. Deliberate self-harm in our patient with treatment-resistant depression
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Figure 2. Abnormal electroencephalogram with epileptiform activity in our patient with

treatment-resistant depression

DOI: https://doi.org/10.2298/SARH250304035G

Copyright © Serbian Medical Society

12



Srp Arh Celok Lek 2026 | Online First May 13, 2026 | DOI: https://doi.org/10.2298/SARH250304035G

R e -7

| AR Gy ,«\.\,/--\_Iw,._b \ S\
Pttt o P Pt P P APCDN
S F e e "2 g

it o o A,

s
PN A AN NN DA an NN AN

4
NG
e e N N a aasm M e

TR Ay

B S PO Ty v L W g ?
| PR P SN Surorhg, Sobtaevit, . A T ATAN Ak . o
———— e ) e ~ ———

pr ¢
e AAB AN A S A AL ot AN WA @ e o s AP
B e S e

B R o e e o Tt
A AR A

P Pt ™ e et NN s VPN P e N e A I g i N I St

i Nradw DN AN

T B

i i i o il e AN O

PN AP N N PN S AP i e T L S
-’

v/v\
AR

s ~ - o B o~
A o O A A e
N N

— R
S e I NPy

——————ae
AT s - AN NS I o 8 Pt VS et

PP R ~
s o it

A e A e P sl e
N Y o SS U S S S

DOI: https://doi.org/10.2298/SARH250304035G

Copyright © Serbian Medical Society

13

Figure 3. Abnormal electroencephalogram with epileptiform activity after sleep deprivati
in our patient with treatment-resistant depression
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