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Introduction Conclusion

e Major depressive disorder (MDD) has a A comprehensive literature search was conducted to All articles (n = 17) revealed an increase in hippocampal Using updated literature, this systematic
lifetime prevalence of 5-17%" identify relevant papers in August 2023 using the electronic GMV in patients with MDD following ECT. review confirmed the results of prior reviews
database PubMed. This search included articles published and meta-analyses, which found that ECT in
e Electroconvulsive therapy (ECT) + in English within the last 10 years (from 2013 to 2023). Some articles saw bilateral hippocampal GMV changes patients with MDD is associated with
antidepressants — improved clinical post-ECT, while others revealed alterations in unilateral significant increases in hippocampal GMV.
results for MDD compared to The following keywords were used: “hippocampus’, hippocampal and even hippocampal subregion volume.
pharmacotherapy alone? (safe and “hippocampal’, “"ECT”, “electroconvulsive therapy’, These hippocampal subregions included the dentate Meanwhile, our findings were inconclusive

VA 11

effective, but stigmatized) “depression”, “major depressive disorder”, “MDD”, “MRY”. gyrus, the CA4 subfield, and the hippocampal-amygdaloid regarding whether increased hippocampal
transition region (HATA). GMV mediates the improved clinical
e ECT uses electrical currents to induce outcomes for MDD post-ECT.
seizures without epilepsy Kenification of new siudies vie databascs and regiskers There were mixed results regarding the association
between hippocampal GMV increases and MDD clinical Importantly, this review highlighted
e Mechanism of ECT not fully understood T T outcomes. knowledge gaps for further investigation...
o Hypothesized that ECT enhances Records identified from: Duplicate records (n = 0) e Heterogeneity of the hippocampus —
neuroplasticity by stimulating

Databases (n =1) —» Records marked as ineligible by automation ] o i . . . .
Registers (n = 0) tools (n = 0) 8 papers found a significant correlation, 6 papers did not volumetric changes were varied depending
. — . Records removed for other reasons (n = 0) i i . i . .
neurogenesis — ECT-induced find a significant correlation, and 3 papers found both on if the study focused on bilateral
increases in N-acetyl aspartate (NAA), significant and non-significant correlations or found both hippocampal, unilateral hippocampal, or
a marker of neuronal density and positive and negative significant associations within the hippocampal subregion GMV
Vlablllty ] Records'screened Records excluded hippOCampUS. ® MOSt ﬁndings SuggeSted that hippocampal

=, 29) Ui, CMV increase was a biomarker of

ECT-induced symptomatic improvement

o However, one paper (Ousdal 2020)
found broadly distributed structural
changes post-ECT that were not specific

e Well established: ECT for MDD is o to the hippocampus

Reports assessed for eligibility LIS IS C CpranE A =) . . .
" " " " I - P i i - = Table 1. Authorship, year of publication, sample size, volumetric changes (measured with structural MRI) in the hippocampus after ECT and associations between structural
eﬁl Ca CI O u S & I I n ke d to I n Cre a S eS I n (n = 35) R wé)elg rs'lg"ltdul :es gt:lzncfﬁa? :Aallqyliﬁ S=(2) 5) hippocampal changisyand cliiical outcomes fzr n =17 studies (2013 t52023). . ’ . I n CO n S I Ste nt re po rtl n g Of tl m e a n d

hippocampal gray matter volume (GMV) Did not assess clinical correlation (n = 1) dose-dependence of ECT effects

Author,

Identification

e Hippocampus plays a key role in MDD l
i R rt ht f tri I R rt tretrieved
o Low hllppocampa.l voluzne has been RO ougn Krrelriora SHOttEal s
seen in MDD patients

Screening

Year of Sample Size Hippocampal Volumetric Changes Post-ECT Correlation Between Hippocampal Changes and Clinical Outcomes

publication

. . . Positi lation between i d right posterior hi d t
T. Brachtet | n=20 (16 MDD, | Hippocampal volumes increased in the ECT group but not OSUve cofreration between mnereased flght posterior Appocampus and symprom

‘ Re m a i n S u n CI e a r if it i S p O St_ E CT al. 2023 4 depresse 4 BPD) in healthy controls reduction in HAM-D-21 scores, but other correlations did not yield significant

results.

i n C re a S e S i n h i O C a m a I G M V th at a re ' J. Van der A — 3 In MDD patients, both left and right hippocampal volumes Following ECT, increased volume of left hippocampus and in left and right
p p p et al, 2023 n increase d. hippocampal subfields correlated with with decreased verbal memory function.

d ri V i n m t m ti i m r V m n t b o) New stu d €S In CI Ud ed In review J. Xuetal, |n=23 (dataset 1), | In MDD patients, bilateral hippocampal GMV increased in | No significant correlation was found between baseline hippocampal volumes and
g Sy p O a C p O e e % (n - 1 7) 2022 n =41 (dataset 2) both datasets. change in HAM-D scores.
= f : - There was no difference in reduction of depression severity (HAM-D) between ECT
(&) Re po s of new inc IU d ed st d IS L. Gyeer et In MDD patients, GMV along the hippocampal and no-ECT groups at any time point. Larger anterior hippocampal volumes at
£ (n = 0) ;11 }2]%) 21 n=9 longitudinal axis increased, predominately at its anterior baseline were correlated with better clinical outcome post-ECT. However, larger
’ portion. hippocampal volume changes post-ECT were associated with less clinical . .
e Include multiple hippocampus breakdowns
K. Gbyl et al In MDD patients, volume significantly increased in the Clinical improvement in depression as measured by HAM-D was correlated with

n=22 right and left dentate gyri. There were also increases in 15 | increase in right dentate gyrus volume and increase in volume of other hippocampal . I t I - I t I h . I
2020 I ’ I ’— l I I
out of 20 secondary hippocampal ROIs. subregions. I a e ra y u n I a e ra 5 S u I p p O Ca p a
Following ECT, MADRS scores decreased significantly (p < 0.001). However,

0. Ousdal et n=423 (328 In MDD patients, there were volumetric increases in 79 out | increases in specifical anatomic brain volumes may not be a feasible biomarker of . D O n Ot I n Ve Stl g a te th e h I p p O Ca m p u S I n

of 84 gray matter regions of interest, including the bilateral clinical response since the structural changes following ECT in depression are

/ 1 3 ~Fi 1 ' fi ] ] al,2020 | MDD, 95 HC . - - : . .
Fig 1. PRISMA Flow Diagram® depicting identification, screening ) Hippocampus (5 < 0001) i L ettt BT oy isolation, also compare to changes whole

MADRS did not depend on the method of electrode placement.

a n d ﬁ n a l i n Cl U S i On Of a rt i Cl eS i n th i S S t U dy- Following (right unilateral) ECT in MDD patients, right | Lower pre-ECT volumes were correlated with increased symptom improvement for - L u
G. hippocampal volume increased (139.4 mm, SD = 34.9). the following hippocampal subregions: right presubiculum, left presubiculum, and b ra I n G M V a n d CO n n e Cte d S p e C I fl C re g I O n S

Gryglewski | n= 14 [11F, 3M] Subcortical volume increases were localized to the right subiculum body and head. Larger pre-ECT volumes correlated with increased

etal, 2019 HATA and the granule cell and molecular layer in the symptom improvement for the following hippocampal subregions: left subiculum b I rt
dentate gyrus. head and right parasubiculum. e = g = S u g e n u a CO eX
Clinically remitted patients post-ECT had larger volume increases in the right R d d d t' d d f E C T
A. Takamiya | n=45 (25 MDD, In MDD patients, volume increased in CA4/DG CAA4/DG than non-remitted patients. Increases in the CA4/DG volumes returned back . e CO r O S e a n I l I I e e p e n e n Ce O

etal, 2019 20 HC) (hippocampal subfields). to baseline levels after 3 months, regardless of clinical state. Post-ECT volumetric

. . . . . . changes were associated with clinical remission (HAM-D) and age. effe Ct S
St u d y O bj e Ct i Ve s F ro m th e re m a I n I n g 1 7 a rtl CI e S y th e fo I I OWI n g I n fo rm atl O n B. Cao et al, n=39 (24 MDD | Following ECT in MDD patients, hippocampal subfield Following ECT in MDD patients, HAM-D scores were reduced significantly (p <

2018 [14F, 10M], 15 HC| volumes increased (CA2/3, CA4, GCL, ML, subiculum) (p 0.001?. Usi.ng machine learning, the clinical outcomes pos-t—ECT could be predicted o M et a - a n a Iy S i S a C ro S S m u Iti p I e i m a g i n g
W a S e Xt r a Ct e d : [10F, 5SM]) <0.05). using hippocampal subfield volumes, but not whole hippocampal volumes.

. . . . ECT-related volume increases were associated with poorer MADRS outcomes (p = d I i t ] ( M R I fM R I M R S D T I )
1 ) F i rSt a u th O r p u b I i C ati O n y e a r L. Oltedal et n=376 (281 Iggg;?pgf;?? ’SZSISIIZ) (I)lc?pmf ?)1‘(1)18116; rgl(;l;f;zem;lr:ca:;i:ty 0.095?, but after contri)lling for ECT numbe.r, volume change is not associated with m O a I I e S S ) ) )
5 al, 2018 MDD, 95 HC) impacted left, but not right, hippocampal enlargement. clinical outcome (p = 0.069). Therefore, hippocampal enlargement may not be a
G O a I S Of th I S reVI eW - 2 ) S a m p I e S I Ze ( I n CI u d I n g b re a kd OW n Of tre atm e n t VS = M. C n=22 (12 TRD | In TRD patients, there were significant GMV increases in Multiple regression analysis revealed significant (p = 0.047) positive association
. '1 2a(1)1107et [6F, 6M], 10 HC several regions, including the hippocampus and between clinical improvement in depressive symptoms and GM volume increase in
CO n tro I a n d g e n d e r W h e n p rOV I d e d ) a [SF, SM]) parahippocampal cortex. the left MTL (which includes the hippocampus).

n=75 (43 MDD Related to hippocampal volume increases post-ECT, depressive symptoms improved

1 ) TO summa rl Z€ th e I m p d Ct Of E CT on th e 3 ) C h an g esS tO h | p pOCa m p a I g ray m atte I ( G M ) VO I ume > Jozsélli . tah 1 123F, 20m), 32 1c| 1™ MPP patients, hipp O(c)a:)?)pla;l VOISO DS | e 0 ) e v sl bl M rmemaral velmes s eomue Tl @

[18F, 14M]) show volume increases and improved clinical response following ECT.

hlppOCampUS (aS measured by StrUCturaI 4) Changes |n C||n|Ca| measures Of depreSS|On Seve”ty Hippocampal plasticity was not correlated with clinical response, which indicates that

R. Redlich et | n=45 (24 MDD Following ECT in MDD patients, there were bilateral the GM volume increases may be a result of the underlying mechanism of ECT, and
M R I i n ati e n t S Wi th m a 1 O r d e r e S S iv e .al 2016 21 HC) > | hippocampal volume increases. Meanwhile, the medication not the driver. Univariate whole-brain regression analysis demonstrated that the
p J p ’ only patients did not demonstrate these structural changes. pre-treatment GM volume of the subgenual cingulate gyrus was positively

associated with clinical response to ECT.

Hippocampus

useful biomarker for treatment outcome.
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