Presentation: Can music therapy support the vulnerable brain?: Explorations of
possible music therapy approaches for supporting neurocognitive development
and strengths In children undergoing cancer treatment

Abstract:

Music engages nearly every brain area (Levitin, 2013), making it a unique and
compelling resource in therapeutic treatment. Music therapy may be a powerful
intervention for children receiving brain-injurious cancer treatment interventions.
Music therapy interventions may remediate reported neurocognitive late effects, and
thus, support cognitive resilience. It is the presenter’s intention to provide a
neuroscience-informed exploration of neurocognitive late effects in children undergoing
cancer treatment, demonstrate music therapy’s relevance for this population, and to
suggest music therapy interventions that draw from existent MT approaches with TBI
and ADD, as well as methods of non-MT cognitive remediation, in hopes of providing
ways of care for the vulnerable developing brain in children undergoing cancer
treatment.

Summary:

Childhood cancers occur in about 1 in 285 children before 20 years of age (Ward,
2014), and are the leading cause of death in children under 15 (National Cancer
Institute, n.d.). However, medical advances have increased the 5-year survivorship to
80% over the last half century (National Cancer Institute, n.d.). Leukemia and central
nervous system tumors are the most common types of childhood cancer (Ward, 2014),
and typically require highly neurotoxic and injurious surgical resection, chemotherapy
and cranial radiotherapy (CRT) (Butler & Mulhern, 2005). The developing child’s brain
is highly susceptible to neurotoxic agents, particularly in areas involved in higher-order
cognitive processing (Moore, 2005). Glial cells myelinate axons, particularly in the
prefrontal cortex, throughout childhood and into adolescence to ensure optimal
neuronal signaling and healthy development (Purves, Augustine, Fitzpatrick, Hall,
LaMantia, & White, 2012). Myelinated axons comprise white matter in the brain, and it
is this type of brain tissue that is most vulnerable to chemotherapy and CRT (Moore,
2005), resulting in disruption to cognitive development (Askins & Moore, 2008).

Brain imaging studies have demonstrated white matter deficits in children
treated with chemotherapy and CRT (Carey et al., 2008; Reddick, Glass, Johnson,
Laningham & Pui, 2009; Schuitema et al., 2013). Associations have also been
uncovered between white matter deficits and neurocognitive dysfunction in childhood
cancer patients and survivors treated with chemotherapy and CRT (Mulhern et al.,
2000; Reddick et al., 2009). Neurocognitive late effects in childhood cancer survivors
include deficits in attention and learning (Reddick et al., 2009), motor and perceptual
timing (Mahone, Prahme, Ruble, & Mostofsky, 2007), memory (Brown et al., 1992),
working memory and information processing (Schatz, Kramer, Ablin, & Matthay, 2000),
IQ (Askins & Moore, 2008) and academic performance (Harila-Saari et al., 2007). In
fact, such late effects resemble deficits in patients with traumatic brain injury (TBI)
(Butler & Mulhern, 2005) and attention-deficit disorder (Askins & Moore, 2008).

Luria (1963) was the first to suggest that the brain could recover from an insult.
Gray matter (Dowling, 1998) and white matter changes, as a result of injury, are not



always permanent (Askins & Moore, 2008). Plasticity, or neural restructuring as a
result of environmental input, occurs in our brains throughout life, but peak occurrence
is during childhood development. Thus, the very quality that renders the developing
brain vulnerable is the same characteristic that allows its resilience and strength
(Dowling, 2009).

Thaut & McIntosh (2010) discuss how music experience can support brain
rehabilitation and change behavioral outcomes. Music activity has been shown to
support attentional skills, memory, executive functioning, motoric function, and verbal
skills (L’etoile & Lagasse, 2013). Neuroimaging studies reveal the underpinnings of
these changes, including increases in white matter, namely in the corpus callosum,
which connects the right and left hemispheres, and gray matter, as well as stronger
connections between areas involved in the above skills (Levitin, 2013). Since brain areas
involved in musical tasks overlap with areas involved in the above cognitive and motor
skills, music therapy (MT) may be a motivational way to engage childhood cancer
patients and survivors in preventative and rehabilitative treatment for the effects of
cancer treatment protocols. No literature exists regarding the application of music
therapy in cognitive remediation for the effects of neurotoxic cancer treatment in
children. It is the author’s intention to explore and suggest music therapy interventions
for this population, drawing from existent MT approaches with TBI and ADD, as well as
methods of non-MT cognitive remediation, in hopes of providing ways of care for the
vulnerable developing brain in children undergoing cancer treatment.
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