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Fig. 1 Changes in depressive symptoms, memory, and inflammatory factors before and after MECT
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Table 1 Studies on volume changes in various parts of the brain after MECT in depressed patients
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MDD: TEJEHIRAEE (major depressive disorder) ; HC: flFEXT R4 (healthy controls); SSD: E#i 4> Z45E i A KRS (schizophrenia spec-
trum disorders) ; MECT: & K ALK 721697 (modified electroconvulsive therapy) ; HAMD: 73U /R A2 (Hamilton depression rating
scale); RBANS: Al & &AM E LHURZAM T (repeatable battery for the assessment of neuropsychological status) ; MMSE: & 5 i #itk 2
6 #% %6 (mini-mental state examination) ; RAVLT: BT 3815 75 2% > ik (Rey auditory verbal learning test) ; VFT: 5 it 1 )& 3
(verbal fluency test); TMT: Jifililli (trail making test); WMS: F5xUig 122 (Wechsler memory scale); MADRS: Z#af T Fl-Asbergll
ABIEE H % (Montgomery- Asberg depression rating scale) ; QIDS: Il AE IR & & (quick inventory of depressive symptomatology) ;
BDI-II: DI a4 AR 3 (Beck depression inventory-11) ; SCIP: #5522 I\ SN B 5 7ifi 28 (screen for cognitive impairment in psychiatry) ;
ACC: W07 fz)Z (anterior cingulate cortex); PFC: Ri%fiM )= (prefrontal cortex); IL-6: 1426 (interleukin 6); TNF-a: JIfIR3E

HFa (tumor necrosis factor o) ; >F/RHAN; AFORIEMIE; NFoROMK; 1 FRin,
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Fig.2 Schematic diagram of volume, ReHo, and ALFF/fALFF value changes in relevant brain regions before and after
MECT
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Table 2 Studies on ReHo and ALFF/fALFF changes in various parts of the brain after MECT in depressed patients
R2 KTHEBAE BEMECT/E KN E S IReHo[EFNALFF/ALFF AL K FE 52
R b AN AE MR REVIE:N X B At & B 2%
DAY R S ) HRRAEIR  AHIThRE SCHR
RGeS T
4 ReHo MDD 15 MECTH{36h; HAMD-24 - JEME [a] - - [30]
HC 15 MECTJ36 h




2025; 52 (D EEK, & WRBAKRTE BT XIIEMET S BIVE A MHE L EILE +1823-
k2
W i N A ke A GREVZEN EFIX TREIX 3 Homh s =i
W vk B HBREIR A HN D) RE SCHk
EER IMHER
%:fij ReHo. MDD 25 MECTIH{: #8/X HAMD-17 - Ve IET R, A2 FEZRINBSSI-AE  [29]
ALFF. CHHLH] MECT/5 BSSI (ALFF) W T H (ReHo); ALFF; HAMD/
fALFF %, # T LR, £ BSSIro Akt
DA WA FE. %% ALFF
HC 30 FANAT AT e
(ALFF)
4:fi ReHo. MDD 35 MECTHj; MECT HAMD-17 - 7 HE A0 B2 o FH e ] - JERERL 5 /40 sl [38]
ALFF. URZjif JG24 h BSSI W EE (FALFF) ©BSSIE#E N (5
fALFF  J1) HAMD-17£5%)
HC 35 (SIS BRI A=E
4=k fALFF MDD 30 MECTH HAMD-24 - A AR L =] - HAMD< £ N [35]
kA MECT/& i S P AT A A/ Mg fel/
7y, ¥ itk A TN S JE AT [FIFALFF
DA T A A v
HC 30
SCC fALFF MDD 16 MECTHi. 517X HAMD-24 - - SCC. X & . - [36]
1k R MECT/536 h.  MADRS K N A
7 MECT/536 h4 PFCAIG
HC 10
LAG ReHo MDD 48 MECTH{12~24 h. HAMD-17 RAVLT LAG - - [32]
CR A MECT/724~72 h VET
i)
HC 20
4 ALFF. MDD 14 HZERIMECT/E HAMD-17 - - A e g i 1] HLIHAMD 4 [37]
fALFF G #LH BSSI (ALFF. fALFF) 1A [RIALFF s
7y, #H BSST T >4 H1 4 iy
AR [FI FALFFAR L
4:ffi ReHo. MDD 13 MECTH{j24~48 h. HAMD - JEAVFR R, BERS b DX AR 1 ReHo/ALFF 5 [33]
ALFF  CH L HAXMECT/E ~ HAMA (ALFF) [ AN A A . HAMDJG &2 3 eIk
7, & 24~48 h. MECT ST 5 S
) J5i24~48 h X (ReHo); /&
MFnA R X A
A b g i [ FA
MR 1 5] 54
H (ALFF)
4ii ReHo MDD 12 MECTHj. #8/% HAMD - JEAM g ] VSRR o - [34]
(RH MECT/5 (ReHo) (ReHo)
D)
HC 15

ReHo: Jaii—%4: (regional homogeneity); ALFF: flJi#R¥% %1% (amplitude of low frequency fluctuation) ; fALFF: B4R % 43500k &
(fractional amplitude of low frequency fluctuation) ; MDD: HFEHIABAE (major depressive disorder) ; HC: fEFEXTARZ] (healthy controls) ;
MECT: M M B K7EiAY7 (modified electroconvulsive therapy) ; HAMD: U /RBHIAL % (Hamilton depression rating scale) ; RAVLT:
TR T =ML (Rey auditory verbal learning test) ; VFT: 155 Wi E MK (verbal fluency test) ; MADRS: ZEHF 5 Al-Asberg AR
WE it £ (Montgomery- Asberg depression rating scale) ; ACC: Hi 1147 F2 )z (anterior cingulate cortex) ; SCC: MK 14l fz )2
(subgenual cingulate cortex) ; PFC: %I 7 JZ (prefrontal cortex) ; LAG: ZZffi (left angular gyrus) ; BSSI: Dl o F R E S EE
(Beck scale of suicidal ideation) ; «>F/RAHIC; A FIRIEAHIE; NFORMTAHL,
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Abstract Modified electro-convulsive therapy (MECT) is one of the most potent treatments for major
depressive disorder (MDD). However, it remains a second-line option due to significant side effects, such as

transient memory loss. The relationship between therapeutic efficacy and cognitive impairment warrants further
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investigation to develop improved treatment regimens. In this review, we examine recent evidence from magnetic
resonance imaging (MRI) studies aiming to identify structural and functional brain changes specifically associated
with both the antidepressant effects and the amnesic outcomes of MECT. MECT induces widespread alterations
across multiple brain systems. Increases in gray matter volume (GMYV) have been observed in the prefrontal,
temporal, and parietal cortices, as well as in subcortical regions such as the hippocampus (HP), amygdala, and
striatum. Strengthening of myelination has also been reported along the dorsolateral prefrontal-limbic pathways.
Functional changes include increased spontaneous neural activity in prefrontal areas, reorganization of intrinsic
connectivity within the default mode network (DMN), and altered functional connectivity (FC) among the DMN,
salience network (SN), and central executive network (CEN). Correlational studies have identified structural and
functional alterations linked to antidepressant efficacy, including right hippocampal volume enlargement,
prefrontal cortical thickening, reduced iron deposition in the striatum, decreased FC within certain DMN nodes,
and enhanced effective connectivity from the dorsolateral prefrontal cortex (DLPFC) to the right angular gyrus. In
contrast, the amnesic effects have been associated with increased volumes in the left hippocampus and bilateral
dentate gyrus; enhanced FC in the left angular gyrus and left posterior cingulate cortex (PCC); increased FC
between the right ventral anterior insula and DLPFC; and reduced FC in the left thalamus and bilateral precuneus.
Changes in the hippocampus appear to correlate with both antidepressant efficacy and memory impairment.
Clinical studies have found no significant correlation between the severity of memory impairment and the
reduction in depressive symptoms, suggesting that the therapeutic and adverse effects may arise from distinct
regional or subregional mechanisms. Supporting this hypothesis, recent findings show that increased right
hippocampal volume is significantly associated with reduced depression scores, whereas increased volume in the
left dentate gyrus correlates with declines in delayed recall performance. Additionally, enhanced connectivity
between the anterior hippocampus and middle occipital gyrus (MOG) has been linked to mood improvement,
while decreased FC between the mid-hippocampus and angular gyrus has been associated with impairments in
memory integration. In conclusion, current evidence suggests that the antidepressant and memory-impairing
effects of MECT may localize to distinct hippocampal subregions. These effects likely result from differential
modulation of local neural activity and functional connectivity, leading to divergent behavioral outcomes. Given
that both effects may originate in deep and spatially constrained structures such as the hippocampus, small-sample
studies and conventional methodologies may fail to differentiate them effectively. Future research should employ
large-scale, longitudinal designs utilizing high-field MRI and multimodal neuroimaging to characterize MECT-
induced structure-function coupling in the hippocampus and its integration at the network level. Additionally,

multiscale analyses spanning molecular, circuit, and network dimensions would be beneficial.

Key words magnetic resonance imaging, depression, modified electro-convulsive therapy, brain function,
cognitive impairment, memory impairment
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