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Abstracts Brain Stimulation 14 (2021) 1708e1752
these targets leads toconnectivitychangeswithin thebrainnetworks thatare
targeted. In one pilot clinical trial, this method was superior to sham for
patients with TBI-associated depression. By contrast, in two other clinical
trials that did not employ individualized targeting, TMS failed to outperform
sham in patients with TBI-associated depression.
Altogether, these findings suggest that individualized targeting of brain
networks may be necessary to optimize brain stimulation treatments in
TBI patients.
Keywords: TBI, TMS, Individualized
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HOW TO EXPLAIN HETEROGENEOUS FINDINGS ACROSS TRANSCRANIAL
MAGNETIC STIMULATION BIOMARKER STUDIES IN DEPRESSION?

Helene Hopman 1, Sandra Chan 1, Winnie Chu 1, Hanna Lu 1, Chun-Yu
Tse 1,2, Steven Chau 1, Linda Lam 1, Arthur Mak 1, Sebastiaan
Neggers 3. 1 The Chinese University of Hong Kong, Hong Kong, Hong
Kong1The Chinese University of Hong Kong, Hong Kong, Hong Kong; 2City
University of Hong Kong, Kowloon, Hong Kong2City University of Hong
Kong, Kowloon, Hong Kong; 3University Medical Center Utrecht Imaging
Division, Utrecht, The Netherlands3University Medical Center Utrecht
Imaging Division, Utrecht, The Netherlands

Abstract
The largest transcanial magnetic stimulation (TMS) biomarker study in
Asia could not replicate the previously observed relationship between
treatment response and anti-correlated connectivity between the sub-
genual anterior cingulate and left dorsolateral prefrontal TMS target site.
The methodology and results of this study will be compared to other
biomarkers studies to elucidate the potential causes of these heteroge-
neous findings. Finally, the current research gaps in the field of personal-
ized TMS will be discussed.
Keywords: biomarkers, transcranial magnetic stimulation, personalized
targeting, functional connectivity
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HOW TO USE MULTIMODAL NEUROIMAGING TO PERSONALIZE RTMS
PARAMETERS FOR DEPRESSION TREATMENT

Debby Klooster 1,2, Michael Ferguson 3, Paul Boon 1,2, Chris
Baeken 1,2. 1Ghent University Faculty of Medicine and Health Sciences,
Gent, Belgium1Ghent University Faculty of Medicine and Health Sciences,
Gent, Belgium; 2University of Technology Eindhoven Department of
Electrical Engineering, Eindhoven, The Netherlands2University of
Technology Eindhoven Department of Electrical Engineering, Eindhoven, The
Netherlands; 3Brigham and Women's Hospital, Boston, MA, USA3Brigham
and Women's Hospital, Boston, MA, USA

Abstract
Even though repetitive transcranial magnetic stimulation (rTMS) is already
an FDA approved technique to treat depression, the overall clinical effec-
tiveness is still rather modest. Overly general stimulation protocols that
neither consider subject-specific depression symptomology nor individ-
ualized brain characteristics such as anatomy, or structural, and functional
connections, may be the cause of the high inter- and intra-individual
variability in rTMS response rates.
This work gives an overview of ways of how we think that multimodal
neuroimaging could provide insights into individual brain characteristics
and therefore be used to personalize rTMS parameters; coil position,
stimulation intensity, and timing. The optimal coil positioning could
potentially be derived using a three-step process: 1) identification of the
optimal (indirect) target area based on the symptom pattern; 2) derivation
of the cortical (direct) target location based on functional and/or structural
connectomes derived from functional and diffusion MRI data; 3) deter-
mination of the ideal coil position by computational modeling, such that
the electric field distribution overlaps with the cortical target. TMS-
induced electric field simulations require anatomical, and potentially
diffusion, MRI data. Information about the induced field strengths can be
used to derive optimal stimulation intensities. Besides MRI, EEG can
1722
provide complementary information regarding the ongoing oscillating
brain-states. This information could be used to apply timely TMS pulse
trains during preferred states or personalize the frequency of the
stimulation.
The added value of these personalized stimulation protocols is logically
reasoned, but speculative. Randomized clinical trials will be required to
compare clinical responses from standard rTMS protocols to personalized
protocols. Ultimately, we hypothesize that optimized clinical response
results from precision protocols derived from combinations of personal-
ized stimulation parameters.
Keywords: TMS, personalized medicine, MRI, EEG
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HOW DOES FUNCTIONAL CONNECTIVITY RELATE TO INDUCED TMS
EFFECTS ON BRAIN ACTIVITY?

Romain Duprat, Yvette Sheline, Ximo Liang, Joseph Deluisi, Almaris
Figueroa-Gonzalez, Matthew Flounders, Desmond Oathes. University of
Pennsylvania, Philadelphia, PA, USAUniversity of Pennsylvania, Philadelphia,
PA, USA

Abstract
In past years, several studies have found better depression treatment
outcomes to repetitive transcranial magnetic stimulation (rTMS) to be
associated with high functional connectivity to the subgenual anterior
cingulate cortex (sgACC). New targeting methods are thus emerging
relying on resting state fMRI to a priori pick optimal stimulation sites.
However, the relationship between functional connectivity at the site of
stimulation and TMS induced effects remains poorly understood. This talk
will shortly cover the latest studies investigating this question before
presenting recent findings obtained from our group with interleaved TMS/
fMRI. Using baseline resting state functional connectivity mapping to
individualize sites of stimulation, we probed cortical targets in the fMRI
scanner with single pulses TMS to capture the induced downstream effect
in the sgACC. In a cohort including healthy (N¼79) and depressed partic-
ipants (N¼32), we found a significant association between the functional
connectivity amplitude of our targets and the sgACC evoked response. Sites
of stimulation with higher functional connectivity to the sgACC were
associated with stronger TMS induced percent signal change in this
subcortical region. These findings suggest that the use of functional con-
nectivity targeting and single pulse TMS probingmay be a relevant method
to optimize TMS stimulation of a given subcortical target.
Keywords: TMS, sgACC, target, interleaved TMS/fMRI
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MODULATING FUNCTIONAL NETWORKS WITH TMS

Shan Siddiqi. Brigham and Women's Hospital, Boston, MA, USABrigham and
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USAHarvard Medical School, Boston, MA, USA

Abstract
At the group level, antidepressant efficacy of rTMS targets in the dorso-
lateral prefrontal cortex (DLPFC) is inversely related to their normative
connectivity with subgenual anterior cingulate cortex (sgACC). Individu-
alized connectivity may yield better targets, particularly in patients with
heterogeneous neuropsychiatric disorders. Multiple studies have started
using individualized connectivity to target TMS, including recent trials of
accelerated theta burst stimulationwhich have shown extraordinarily high
remission rates. This sessionwill cover the strengths and limitations of the
sgACC targeting approach.
First, we will discuss the theoretical basis for targeting DLPFC regions that
are anti-correlated to sgACC. This approach was originally inspired by
findings that depression is associated with hypoactivity or lesions in the
DLPFC as well as hyperactivity in the sgACC. This led researchers to attempt
to suppress sgACC activity directly with DBS, or indirectly with TMS to an
anti-correlated node.
Second, we will describe the existing evidence that individualized sgACC
connectivity may yield more effective TMS targets. Two recent studies
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