Intermittent Theta Burst Stimulation Enhances Brain Network Connectivity in a patient with Posterior Cortical Atrophy

MASSACHUSETTS Anna Du, BA', Thiago Paranhos, MD"2, Bonnie Wong, PhD', Nneka Watson, MS, CCC-SLP', Daisy Hochberg, MS, CCC-SLP', Megan Quimby, MS, CCC-SLP?, Yuta Katsumi, PhD?,
| GENERAL HOSPITAL Ryan Eckbo, MS?, Michael Brickhouse, BS', Alexander Zaitsev, PhD?, Caitlin Loxton, BS', Bradford C. Dickerson, MD'-%2, Mark Eldaief, MD"-2, Alexandra Touroutoglou, PhD"?

J@r o0 28
FRONTOTEMPORAL 'Frontotemporal Disorders Unit, Department of Neurology, Massachusetts General Hospital and Harvard Medical School, Boston, MA L7 o HARVARD
Di1SORDERS UNIT Massachusetts Alzheimer's Disease Research Center, Massachusetts General Hospital and Harvard Medical School, Boston MA ¥ MEDICAL SCHOOL

BACKGROUND RESULTS

» Posterior cortical atrophy (PCA) is a rare syndrome characterized by progressive visuoperceptual and visuospatial Behavioral Results Stimulation Site (cMFG) Functional Connectivity
symptoms arising from neurodegeneration of the posterior parieto-temporal and occipital cortices’. PCA is usually MoCA Total Score Over Time in Active vs Sham
an early-onset (<65 years old) dementia caused by Alzheimer’s disease (AD) neuropathologic changes. Though (A) On the MoCA, a general
management strategies exist, there is currently no treatment that can slow or stop the progression of the disease?=. test of multiple cognitive
Recently, repetitive transcranial magnetic stimulation (rTMS) has emerged as a potential treatment option in AD?3, domains (memory, executive
providing a new intervention method to explore for PCA treatment. function, attention, language,
visuospatial, and

orientation), the patient
« Goal: To investigate whether rTMS of the memory circuit (Default Mode Network, DMN) can modulate brain network demonstrated a 2-point

functional connectivity (FC) within the DMN and improve memory symptoms in a patient with PCA. improvement, corresponding

to the attention and
abstraction tasks. This

METHODS . | . iImprovement was selective

to the active iTBS condition.
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* In this case report, we studied a PCA patient with visuospatial and memory deficits, who underwent rTMS.
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Case presentation: The patient is a 76-year-old female right-handed retired English professor diagnosed with PCA. o o

Symptom onset began at age 69 with difficulty reading out loud and retrieving names of familiar writers. Visuospatial
symptoms progressed to include impaired depth perception, simultagnosia, and a right lower quadrant visual field C  Functional Connectivity Increases by Functional Networ
defect. In 2023, she reported increasing concern about memory loss, and her amnestic symptoms have since 100
progressed. At the time of her participation in the study in the summer of 2024, the patient’s cognitive-functional status
was consistent with mild dementia.
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Figure 1. A schematic of the experimental protocol Figure 2. Stimulation site and DMN nodes network (14.4%).

rTMS protocol: A double-blinded, sham controlled design (Figure 1) was used to administer intermittent theta burst
stimulation (iTBS) over a left caudal middle frontal gyrus (cMFG) target connected to DMN. Stimulation was delivered
at 110% of motor threshold in three sessions of 20 trains per day, for a total of 1800 pulses per day over a 10-day
block. The stimulation target was individually defined based on the FC of the five bilateral regions of interest (ROls)
within the DMN: the angular gyrus, posterior cingulate cortex, lateral temporal cortex, hippocampus, and anterior
medial prefrontal cortex* (Figure 2).
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*This report presents novel evidence that personalized FC-guided iTBS targeting the left cMFG increased FC of the DMN, as well as the FPN, and
I I I I I I I I I I I T ‘ I I I I I I I I I I T e -7 LS improved some aspects of cognitive function in a patient with PCA.
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*Future studies should evaluate the durability of the effects of ITBS on FC and cognitive performance over time, as well as the clinical significance of
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Sy Connectity MR These findings are limited in being a single case report. Larger controlled trials with PCA patients with testing batteries catered towards this atypical

phenotype are needed.
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Clinical outcome measures: Neuropsychological testing was administered to measure the effects of iTBS on general
cognitive functioning (Montreal Cognitive Assessment, MoOCA) and memory.

Imaging outcome measures: We examined changes in the intrinsic FC of the left cMFG target between the active

and sham iTBS conditions using a vertex-wise approach. _ _ _ _ _ _ _ _
We would like to express our gratitude to the patient and their family, whose partnership made this research possible.
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