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A B S T R A C T

Altered brain structural connectivity has been implicated in the pathophysiology of Major Depressive Disorder 
(MDD), yet its stability over time and responsiveness to treatment remain unclear. This study utilized network 
science to analyze the white matter connectome based on longitudinal magnetic resonance imaging data in MDD. 
In MDD patients (n = 109) undergoing various in-patient treatments (including n = 50 receiving electrocon
vulsive therapy (ECT)), we compared pre-treatment and six-week follow-up data to that of healthy controls (HC; 
n = 43). There was a significant group (MDD vs. HC)-by-time (pre vs. post) interaction (pFWE < 0.05; network 
based statistic t-threshold = 1.5, component size: 404 edges; Cohen’s d = 0.104, 95% CI [0.102, 0.106]), which 
was driven by MDD patients showing significantly increased connectivity strength post-treatment in a wide
spread brain network. The observed changes in connectivity were not found in HC and were not confined to any 
specific treatment, indicating a general effect unrelated to particular therapies like ECT. Furthermore, the level of 
connectivity increase was linked to a reduction of depression symptoms (pFWE < 0.05; network based statistic t- 
threshold = 1.5, component size: 304 edges, partial η2 = 0.041, 95% CI [0.038, 0.044]), suggesting a link be
tween neuroplastic effects and effective treatment. Brain connectome alterations show a dynamic pattern during 
treatment in MDD, indicative of a potential new biomarker for treatment response in MDD. Results underline the 
importance of considering brain connectome changes and neuroplastic mechanisms as potential treatment tar
gets in MDD.
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1. Introduction

Treatments for severe major depressive disorder (MDD) are limited 
in their effect sizes and the mechanisms behind treatment effectiveness 
are poorly understood. Biomarkers for mental disorders such as MDD, 
for effectiveness of treatments or even prescriptive biomarkers that 
would suggest a specific treatment are currently missing (Winter et al., 
2024).

Structural brain network (“connectome”) alterations have been 
proposed as a possible pathophysiological mechanism involved in 
mental disorders in general (de Lange et al., 2019; Repple et al., 2023) 
and in MDD particularly (Korgaonkar et al., 2014; Repple et al., 2020). 
Structural brain network analysis is based on white matter tract recon
struction and reveals insights into the altered organization of brain 
networks: the brain is segmented into nodes based on T1-weighted 
magnetic resonance imaging (MRI), with connections or edges be
tween these nodes determined by diffusion tensor imaging (DTI) (de 
Lange et al., 2023). This methodology facilitates the exploration of the 
connectome's architecture through graph metrics and the identification 
of specific subnetworks linked to particular effects, offering a framework 
for understanding the brain's structural wiring in health and disease (van 
den Heuvel and Sporns, 2019). In MDD patients, structural connectome 
alterations have been linked with disease severity (Repple et al., 2020), 
cognitive deficits (Gruber et al., 2022), as well as genetic (Repple et al., 
2021) and environmental risk factors for depression (Winter et al., 
2023). Studies investigating functional connectivity and other MRI 
modalities have reported significant changes following depression 
treatment (Gudayol-Ferré et al., 2015; Stoyanov, 2024). However, 
whether MDD-associated structural connectome alterations change over 
time and whether possible connectome changes are linked to specific 
treatments and are associated with treatment response is currently un
known due to the lack of longitudinal structural connectome studies in 
MDD.

In previous whole-brain connectomics research, we demonstrated 
that patients with major depressive disorder (MDD) exhibit reduced 
connectivity strength, as measured by the number of streamlines, within 
a subnetwork encompassing all major brain regions (Repple et al., 
2023). When accounting for remission status, our cross-sectional anal
ysis revealed the greatest impairments in patients with acute MDD 
compared to those in full remission, a finding that remained significant 
even after adjusting for multiple potential confounders (Repple et al., 
2020). While these results do not establish causality, they raise the 
question of whether connectome alterations fluctuate with disease 
severity and may recover during remission. Although longitudinal 
whole-brain connectome studies are lacking, evidence from voxel-based 
analyses of white matter microstructure suggests that remission 
following a depressive episode may be associated with recovery effects 
in brain structure (Doolin et al., 2019; Bracht et al., 2015; Repple et al., 
2019; Fan et al., 2020).

Based on these findings, we hypothesize an increase in structural 
connectivity after treatment in MDD patients. Specifically, we investi
gated whether 1) MDD patients show reduced connectivity before 
treatment compared to healthy controls (HC), 2) inpatient-treatment in 
MDD patients increases the structural connectome, and whether 3) the 
extent of structural connectome changes after treatment is linked to 
treatment response based on changes in the Hamilton Depression Scale. 
Therefore, MDD patients (and HC) underwent MRI acquisition and 
clinical assessments twice, once before treatment and again six weeks 
later.

2. Experimental procedures

2.1. Participants and study design

One hundred seventy eight subjects – 123 subjects diagnosed with 
current major depressive disorder and 55 healthy controls - participated 

in the present study and were part of the Münster Neuroimaging Cohort 
(MNC). Patients were recruited naturalistically with treatment being 
assigned based on the decision of the clinician in charge independent 
from study participation. As such, it was not pre-registered in WHO trial 
registries or clinicaltrials.gov. All subjects were diagnosed with the 
Structured Clinical Interview for DSM-IV-TR (Wittchen et al., 1997) to 
confirm the psychiatric diagnosis or the lack thereof. For study inclusion 
and exclusion criteria see Supplementary Material 1.

In the process of image quality control (see Supplementary Material 
2 section below), 26 additional subjects (12 HC, 14 MDD) had to be 
excluded. Therefore, the final sample comprised 109 patients with MDD 
(50 receiving ECT, 59 without ECT) and 43 HC included in all further 
analyses.

We conducted a nonrandomized prospective study. The two groups 
(MDD, HC) were investigated at 2 time points each (pre-, post- 
treatment). Of the 109 MDD patients, 50 patients received additional 
ECT treatment. In the this group, patients were measured before treat
ment (“pre”), and shortly after finishing treatment (“post”), for more 
details on ECT treatment see Supplementary Material 3. The pre-post 
interval in the MDD and HC groups was 6 to 7 weeks (Table 1). For 
more details regarding medication and comorbidities see Supplemen
tary Material 4. For differences between ECT and NON-ECT patients 
regarding demographic and clinical data, see Supplementary Material 5.

The authors assert that all procedures contributing to this work 
comply with the ethical standards of the relevant national and institu
tional committees on human experimentation and with the Helsinki 
Declaration of 1975, as revised in 2013. All procedures involving human 
subjects/patients were approved by the ethics committee of the 
Ärztekammer Westfalen-Lippe and the Medical Faculty, University of 
Muenster (approval number: 2007–307-f-S).

All subjects gave written informed consent prior to the examination, 
and they received financial compensation for participation after the 
testing session.

2.2. DTI data acquisition

Data was acquired using a 3T whole body MRI scanner (Gyroscan 
Intera, Philips Medical Systems, Best, the Netherlands), as reported 
earlier (Repple et al., 2017; Repple et al., 2020). The DTI data was 

Table 1 
Demographic and clinical characteristics of the sample.

Characteristic MDD1 (n = 109) HC1 (n = 43) p (MDD vs. 
HC)

Sociodemographic ​ ​ ​
Sex ♀60 ♂49 ♀22 ♂21 .6652

Age (range), years 38.94 ± 12.42 
(18–61)

41.49 ± 12.17 
(19–57)

.2553

Days between scans 47.33 ± 13.97 53.60 ± 18.49 .0273

Questionnaires ​ ​ ​
HAMD pre 24.06 ± 5.27 0.98 ± 1.75 < 0.0013

HAMD post 12.87 ± 8.19 0.97 ± 1.85 < 0.0013

ΔHAMD − 11.18 ± 8.61 0.08 ± 1.82 < 0.0013

Clinical ​ ​ ​
Depression, episodes 4.40 ± 5.51 - -
Hospitalization, No. 2.57 ± 2.15 - -
Time spent in depressed 

state, years
3.09 ± 4.59 - -

Medication ​ ​ ​
Medication Index pre 2.95 ± 1.88 - -
Medication Index post 3.25 ± 1.90 - -
ΔMedication Index 0.29 ± 1.40 - -

1 Note: Numbers present either absolute numbers or mean plus standard 
deviation.

2 χ2-test (two-tailed).
3 t-test (two-tailed) 

Abbreviations: HAMD = Hamilton Depression Rating Scale, HC = healthy 
controls, MDD = major depressive disorder.

J. Repple et al.                                                                                                                                                                                                                                   European Neuropsychopharmacology 112 (2026) 112898 

2 



acquired in 36 axial slices, 3.6 mm thick with no gap (acquired matrix 
128 × 128,), resulting in a voxel size of 1.8 × 1.8 × 3.6 mm³. The echo 
time was 95 ms and the repetition time was 9473 ms. A b-value of 1000 
s/mm² was used for 20 diffusion-weighted images, with isotropic 
gradient directions plus one non-diffusion-weighted (b = 0) image. In 
sum, 21 images per slice were used for diffusion-tensor estimation. The 
total data acquisition time was approximately 8 min per subject. During 
the experiment, subjects lay supine in the MRI scanner with their head 
position being stabilized.

2.3. Anatomical connectome reconstruction

Details of our procedure for reconstructing the anatomical con
nectome are provided in Supplementary Material 6 and have been 
detailed in (Repple et al., 2023). Briefly, for each participant, we ob
tained a network of 114 cortical brain regions along with the recon
structed white matter streamlines between these brain regions. Each 
subject's network was then stored in a connectivity matrix with rows and 
columns representing nodes, i.e., brain regions, and matrix entries rep
resenting edges, i.e., connectivity strength measured as the number of 
reconstructed streamlines (NOS) between two nodes. Note that edges 
were included if they incorporated at least three reconstructed stream
lines. Details on our quality control procedure for connectivity matrices 
can be found in Supplementary Material 2.

2.4. Network based statistic

We employed Network-based statistic (NBS) to identify networks of 
edges related to in-patient treatment (Zalesky et al., 2010). NBS iden
tifies a cluster-level effect by performing univariate mass tests at the 
edge level, controlling for family-wise errors (FWE). The analysis pro
ceeded as follows: Each edge was first assigned a t-value reflecting the 
association between the NOS of that edge and the respective factor. The 
t-values were thresholded at t = 1.5 to select all suprathreshold edges. 
There is no fixed or standard t-threshold in NBS. However, a threshold of 
1.5 was chosen based on previous work demonstrating network-level 
effects of structural connectome alterations in MDD at t = 1.5 (Repple 
et al., 2023). This procedure was then repeated 5000 times in permu
tation tests to identify an empirical null distribution describing the size 
of networks. The resulting p-value indicates the proportion of permu
tations in which the largest network in the null distribution was larger 
than the one initially identified. For effect size estimates we report the 
average Cohen’s d or partial η2 plus confidence interval (CI) across all 
edges within the respective significant subnetwork.

2.5. Analysis

Statistical analyses on the demographic data were performed using 
IBM SPSS Statistics 25 (SPSS Inc., Chicago, IL, USA).

We performed a group-by-time interaction analysis within NBS with 
group (MDD vs. HC) as between-subjects factor and time (pre vs. post) as 
a within-subjects-factor. Separate post-hoc t-tests were performed 
within NBS to uncover the pattern of results driving the interaction ef
fect (corrected with false discovery rate (FDR; Benjamini & Hochberg 
(Benjamini and Hochberg, 1995)). For exploratory analysis, we ran a 
corresponding group-by-time interaction analysis to compare treatment 
modalities within MDD patients (ECT vs. NON-ECT).

To find associations of network alterations with treatment response 
in the patient group, we performed an additional analysis using linear 
regression within NBS to predict changes in the 21-item version of the 
Hamilton depression scale (ΔHAMD = HAMDpost – HAMDpre), as a 
measure of treatment efficacy (Hamilton, 1960), from longitudinal 
changes of NOS matrices (NOSpost - NOSpre).

Additional exploratory analyses and robustness checks were per
formed to investigate the role of medication changes (measured by the 
Medication Index), disease history and a possible influence of head 

motion artifacts. See Supplementary Material 1 for detailed calculation 
of the Medication Index.

All analyses were corrected for age and sex.

3. Results

For an overview of clinical and sociodemographic characteristics, 
please see Table 1. There was a significant time (pre vs. post) x group 
(MDD vs. HC) interaction (pFWE < 0.0150; NBS t-threshold = 1.5, 
component size: 404 edges; Cohen’s d = 0.104, 95% CI [0.102, 0.106]; 
see Fig. 1 and Supplementary Material 7 for brain figures and names of 
all involved brain regions), which was driven by the following pattern of 
results in post-hoc t-tests within:

MDD patients showed reduced connectivity strength at baseline 
compared to healthy controls (pFWE, FDR < 0.0322; NBS t-threshold =
1.5, component size: 486 edges; Cohen’s d = 0.340, 95% CI [0.328, 
0.351]) with no significant group differences after treatment (pFWE, FDR=

0.1203). MDD patients showed a significant increase of connectivity 
strength over time (pFWE, FDR = 0.0184; NBS t-threshold = 1.5, compo
nent sizes: 225 edges; Cohen’s d = 0.130, 95% CI [0.127, 0.134]; see 
Fig. 2), an effect that was not detected in HC (pFWE, FDR= 0.1384, for 
single-subject NOS values within this network before and after treat
ment, see Supplementary Material 8). Additional graph-theoretical an
alyses showed no significant changes in global network topology, 
supporting the interpretation of a non-random structural reorganization 
in broadly distributed subnetworks (Supplementary Material 9).

In a next step, a significant subnetwork, where an increase of con
nectivity strength was associated with a decrease in depression symptom 
severity, was identified in MDD patients (pFWE < 0.0386; NBS t- 
threshold = 1.5, component sizes: 304 edges; partial η2 = 0.041, 95% CI 
[0.038, 0.044]; see Fig. 3). The observed changes were anatomically 
distributed across several higher-order association systems including 
default-mode and fronto-parietal networks, suggesting widespread but 
topologically organized connectome plasticity rather than isolated tract- 
specific effects (see Supplementary Material 10).

A treatment (ECT vs. Non-ECT)-by-time interaction analysis within 
the MDD sample did not reveal any significant results (p > .31). 
Exploratory additional analyses and robustness checks revealed that this 
pattern of results was not due to head motion artifacts or days between 
MRI scans and that the increase in connectivity in MDD was not related 
to baseline medication intake, changes in medication or disease history 
(see Supplementary Material 11).

4. Discussion

In the present study, we investigated the structural brain connectome 
correlates of depression before and after in-patient treatment. We 

Fig. 1. Plot depicting the interaction of group-by-time in total number of 
streamlines (NOS) based on interaction analyses in network-based statistic 
(NBS) analysis (pFWE < 0.05; NBS t-threshold = 1.5, component sizes: 404 edge; 
Cohen’s d = 0.104, 95% CI [0.102, 0.106]). Interaction was driven by a 
reduced NOS in patients with major depressive disorder (MDD) at baseline 
compared to healthy controls (HC) and an increase over time (pre vs. post) in 
MDD. For brain plot and list of affected edges see Supplementary Material 7.
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demonstrate an increase in connectivity strength in a subnetwork of 
edges in patients after treatment, which was absent in healthy controls. 
Reduced connectivity strength present in MDD patients compared to 
healthy controls before treatment was not detectable anymore after 
treatment. Moreover, the increase in connectivity strength was corre
lated with a decrease in depression symptoms. No differences between 
patients who received ECT compared to those who did not receive ECT 
emerged regarding changes in connectivity. Taken together, this pattern 
of results suggests that structural connectome metrics are possible bio
markers for treatment effects in severely depressed patients undergoing 
in-patient treatment.

The present study replicates previous cross-sectional work (Repple 
et al., 2023; Korgaonkar et al., 2014; Repple et al., 2020) showing 
that acutely depressed MDD patients have lower structural connectivity 
compared to healthy controls in a widespread subnetwork covering a 
wide array of nodes in different brain regions. The present longitudinal 
study now reveals that connectome differences found at baseline were 
abolished after treatment, which is again in line with previous 
cross-sectional results showing a pattern of connectivity deficits that 
were most pronounced in acute compared to fully remitted MDD 

patients (Repple et al., 2020). Importantly, evidence from functional 
and effective connectivity studies has similarly implicated large-scale 
systems involved in emotional regulation, salience attribution, cogni
tive control, and self-referential processing in depression and antide
pressant treatment response. In addition, task-related fMRI paradigms 
using clinically relevant emotional and cognitive tasks have provided 
complementary insights into symptom-related network dysfunction and 
treatment-associated normalization processes (Aryutova et al., 2021). 
HC did not show any alterations in connectome strength over time, 
ruling out a general time factor or other general effects related to 
acquisition methodology.

The causal mechanisms behind these observed effects remain un
clear. While the development of new, large-scale white matter tracts 
within the brain over such a brief time period is highly improbable, it 
seems more plausible that the observed changes are attributable to 
microstructural modifications in the white matter as a consequence of 
the interventions. This interpretation is corroborated by evidence from 
several studies investigating the capability of diffusion-weighted MRI- 
based white matter metrics to change during a short period of days or 
even a few hours: Changes were seen after learning interventions 
(Zatorre et al., 2012), visuo-motor training (Scholz et al., 2009), neu
rofeedback in stroke patients (Sanders et al., 2022) and TMS treatment 
in depression patients (Caeyenberghs et al., 2018). Taken together, these 
results suggest neuroplastic mechanisms at the core of these changes. 
Brain plasticity research has predominantly focused on synaptic mech
anisms crucial for learning and memory. Yet, recent studies point to the 
significance of non-synaptic, particularly white matter plasticity, in 
contributing to brain plasticity (for review on white matter plasticity see 
(Sampaio-Baptista and Johansen-Berg, 2017)). While the cellular and 
molecular mechanisms for connectome plasticity are currently investi
gated, a study combining diffusion weighted imaging with immuno
histochemistry in animal models suggests that myelination plays a key 
role in the neuroplasticity of white matter (Sampaio-Baptista et al., 
2013). Moreover, recent experiments in humans suggest that white 
matter plasticity is related to Hebb’s principle and involves myelination 
processes (Lazari et al., 2022).

Our results corroborate the proposed notion of neuroplastic effects as 
the basis for several antidepressant treatments such as ECT (Deng et al., 
2022), TMS (Dalhuisen et al., 2021) or antidepressants (Rădulescu et al., 
2021). Supporting this concept of neuroplasticity-related treatment 
outcomes, we could link the increase in connectivity with a decrease of 
symptom severity based on the Hamilton Depression Rating Scale. In 
this context, it is imperative for subsequent research to elucidate the 
underlying mechanisms that enable certain individuals to exhibit 
enhanced structural connectivity within the brain after treatment in 
contrast to others who do not, and to identify the biological foundations 
attributing to these discrepancies. Of note, we cannot attribute the in
crease in connectivity to one specific treatment. Both ECT and non-ECT 
patients exhibited a similar pattern of connectome changes. However, 
differences in age, medication load, and illness severity between the two 
patient groups prevent us from drawing strong conclusions regarding 
the presence or absence of an effect. All patients received a complex 
multimodal in-patient depression treatment including psychopharma
cotherapy, psychotherapeutic interventions, exercise program, group 
therapy, cognitive training and occupational therapy, all of which have 
been discussed in the context of depression treatment and their relation 
to neuroplastic effects in the brain (Albert, 2019; Page et al., 2024).

The findings of our study, in conjunction with those of previous 
research, suggest that interventions targeting neuroplastic changes 
could potentially enhance treatment outcomes in MDD. This is partic
ularly relevant considering the nonspecific effect of treatment observed, 
indicating a broader underlying mechanism that transcends the specific 
type of treatment used. Future research should focus on elucidating the 
precise neuroplastic mechanisms involved in the alleviation of depres
sive symptoms, potentially offering novel targets for more efficacious 
treatments. Understanding the relationship between changes in brain 

Fig. 2. (A) Paired boxplot of total number of streamlines (NOS) in the sub
network that showed an increase of connectivity strength (green lines) over 
time between pre and post in patients with major depressive disorder (MDD). 
Decreased NOS represented by red lines. On the right side, edges are depicted 
that showed a significant increase in connectivity strength over time in MDD 
patients (pFWE < 0.05; network-based statistic t-threshold = 1.5, component 
sizes: 225 edges; Cohen’s d = 0.130, 95% CI [0.127, 0.134]). (B) Axial view. (C) 
Sagittal view.

Fig. 3. Increased connectivity strength (Δtotal number of streamlines (NOS) =
NOSpost - NOSpre) correlates with a decrease in depression symptom severity 
(ΔHamilton depression rating scale (HAMD) = HAMDpost - HAMDpre) in pa
tients with major depressive disorder (pFWE < 0.05; network-based statistic t- 
threshold = 1.5, component sizes: 304 edges; partial η2 = 0.041, 95% CI 
[0.038, 0.044].
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connectivity and symptom severity reduction could also guide person
alized treatment strategies, maximizing therapeutic effectiveness for 
individual patients.

5. Limitations

This study and its presented results are based on a convenience 
sample, which does come with limitations that have to be considered. 
First, the study design was naturalistic in that treatment was assigned by 
the treating physician and therefore not randomized. However, results 
suggest that our longitudinal analyses showed no treatment-specific 
results. This points towards an unspecific treatment effect and a more 
general outcome of a combination of possible treatments. Here, future 
studies need to disentangle different treatment components more spe
cifically to investigate if one specific intervention is driving this increase 
in connectivity strength. Moreover, DTI acquisition parameters used in 
the present study are outdated. More advanced DTI techniques with 
more diffusion directions and reverse phase encoding would yield better 
results that might enable a more specific look at certain specific tracts 
that might be of interest in this context.

The stability of enhanced brain connectivity post-treatment and its 
potential long-term clinical benefits, including effects on disease pro
gression, should be explored in future longitudinal studies with a longer 
follow-up period. Moreover, future studies should explore more detailed 
trajectories of depressive symptoms using several complementary scales 
and multiple follow-up assessments to further the understanding of the 
link between connectome changes and the reduction of specific symp
tom dimensions in depression (Leuchter et al., 2023).

6. Conclusion

In conclusion, our study adds to the growing body of evidence sup
porting the role of neuroplasticity in the treatment of MDD. Specifically, 
our results demonstrate a notable alleviation of structural brain dys
connectivity in MDD patients, a change most pronounced in individuals 
exhibiting the greatest reduction in depressive symptomatology. These 
findings suggest the involvement of neuroplastic mechanisms in the 
successful treatment of depression, underscoring the potential of tar
geting such mechanisms in future therapeutic strategies.
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Rădulescu, I., Drăgoi, A.M., Trifu, S.C., Cristea, M.B., 2021. Neuroplasticity and 
depression: rewiring the brain’s networks through pharmacological therapy 
(Review). Exp. Ther. Med. 22, 1131.

Albert, P.R., 2019. Adult neuroplasticity: a new “cure” for major depression? 
J. Psychiatry Neurosci. JPN 44, 147–150.

Page, C.E., Epperson, C.N., Novick, A.M., Duffy, K.A., Thompson, S.M., 2024. Beyond the 
serotonin deficit hypothesis: communicating a neuroplasticity framework of major 
depressive disorder. Mol. Psychiatry 29, 3802–3813. https://doi.org/10.1038/ 
s41380-024-02625-2.

Leuchter, M.K., Citrenbaum, C., Wilson, A.C., Tibbe, T.D., Jackson, N.J., Krantz, D.E., 
et al., 2023. A comparison of self- and observer-rated scales for detecting clinical 
improvement during repetitive transcranial stimulation (rTMS) treatment of 
depression. Psychiatry Res. 330, 115608.

J. Repple et al.                                                                                                                                                                                                                                   European Neuropsychopharmacology 112 (2026) 112898 

6 

http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0015
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0015
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0015
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0016
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0016
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0016
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0017
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0017
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0017
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0018
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0018
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0018
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0019
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0019
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0019
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0020
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0020
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0021
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0021
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0022
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0022
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0023
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0023
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0023
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0023
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0024
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0024
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0024
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0025
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0025
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0026
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0026
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0026
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0027
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0027
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0027
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0027
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0028
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0028
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0029
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0029
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0029
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0030
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0030
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0031
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0031
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0031
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0032
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0032
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0032
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0033
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0033
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0033
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0034
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0034
https://doi.org/10.1038/s41380-024-02625-2
https://doi.org/10.1038/s41380-024-02625-2
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0036
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0036
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0036
http://refhub.elsevier.com/S0924-977X(26)00139-2/sbref0036

	In-patient treatment and structural dysconnectivity in major depression - A longitudinal connectome study
	1 Introduction
	2 Experimental procedures
	2.1 Participants and study design
	2.2 DTI data acquisition
	2.3 Anatomical connectome reconstruction
	2.4 Network based statistic
	2.5 Analysis

	3 Results
	4 Discussion
	5 Limitations
	6 Conclusion
	Author contributions
	Declaration of competing interest
	Acknowledgments
	Supplementary materials
	References


