
RESEARCH POSTER PRESENTATION DESIGN © 2019

www.PosterPresentations.com

In recent years, there has been a growing focus on understanding the critical roles
played by the tumor microenvironment, shedding light on the nervous system's
newfound and pivotal role as a facilitator of cancer progression. This review
explores foundational, translational, and clinical advancements that elucidate how
nerves contribute significantly to various aspects of tumor dynamics. The
accumulation of knowledge in this field unveils a multitude of potential therapeutic
avenues in cancer neuroscience that merit further exploration through clinical
studies. These findings delves into existing clinical data, including ongoing trials
exploring novel agents designed to target the tumor–nerve axis. Additionally, they
discuss the therapeutic potential of repurposing established neuroactive drugs as
an anti-cancer strategy, particularly when used in conjunction with established
treatment regimens. These discourse also address the clinical challenges associated
with these treatment approaches, shedding light on unanswered questions and
outlining future directions in the rapidly evolving field of cancer neuroscience.
These comprehensive overviews emphasize the need for continued research and
clinical investigation to harness the full therapeutic potential of understanding and
manipulating the intricate interplay between the nervous system and cancer.
Significant efforts are still needed to unravel the intricacies of cancer neuroscience.
Future research endeavors should focus on unraveling the precise mechanisms
underlying cancer neuroscience.

Introduction

Closing Thoughts and Forward Trajectory

Amyloid beta & Cancer
While Aβ (amyloid beta) has been implicated in cancer development, leading to
investigations across various cancer types to understand its potential effects,
findings remain inconclusive. Numerous studies have examined Aβ levels in
relation to cancers such as esophageal, colorectal, lung, and hepatic, as survivors
of these cancers have shown reduced risk for developing Alzheimer's disease.
Interestingly, all cancers studied exhibited a positive association with elevated Aβ
levels, especially in hepatic cancers. However, the definitive direction of this
association has yet to be established. Additionally, research focused on human
breast cancer cell lines has revealed increased expression of amyloid precursor
protein in these cancerous cells. PET imaging can be used to visualize Aβ deposits.

A wealth of emerging data establishes a connection between brain cancer and the regular 
developmental processes within the brain.

On the foundational discoveries of Cancer Neuroscience in elucidating 

nervous system–cancer interactions.

Metastatic brain cancer, also known as secondary brain tumors, occurs when cancer cells 
from another part of the body spread (metastasize) to the brain. The primary types of 
cancer prone to metastasizing to the brain include lung, breast, skin (melanoma), colon, 
kidney, and thyroid cancers. Cancer cells have the capacity to detach from the primary 
tumor and migrate to the brain, typically through the bloodstream. They often target 
specific areas of the brain, such as the cerebral hemispheres or the cerebellum, where they 
establish masses. The manifestation of metastatic brain tumors can vary, with some 
emerging years after the initial cancer diagnosis. In certain cases, the metastasis occurs so 
rapidly that it is identified before the primary cancer is even detected. Upon reaching the 
brain and forming a tumor, various symptoms may arise, which can overlap with those 
associated with nonmetastatic brain tumors. PET/CT emerges as the most invaluable tool 
for determining the cancer stage, surpassing the accuracy of other diagnostic tests. While 
unable to detect microscopic cells, PET excels at identifying clusters of tumor cells that have 
metastasized to other tissues or organs. PET/CT scans are instrumental in: Confirming 
whether a tumor is cancerous, Accurately staging lymph node tumors, Detecting metastatic 
tumors, enhancing treatment precision, Evaluating the response to therapy, enabling 
adjustments as needed, Assessing the potential recurrence of cancer.
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Brain metastasis in the right 
cerebral hemisphere from lung 

cancer, shown on magnetic 
resonance imaging.

Stem cell & cancer
Cancer stem cells (CSCs), located 
within tumors or hematological 
cancers, possess the unique ability 
to generate all cell types identified 
in a specific cancer sample. Stem 
cells, with their extended lifespan, 
possess a higher likelihood of 
accumulating genetic mutations. A 
minimal number of mutations in a 
stem cell could disrupt self-renewal 
and growth control, potentially 
leading to the initiation of cancer. 
PET can be used to identify and 
monitor the metabolic activity of 
CSCs, which may differ from that of 
non-stem cancer cells. 
Understanding and targeting cancer 
stem cells is a focus of ongoing 
cancer research. The presence of 
CSCs has been identified in various 
types of cancers, including breast 
cancer, brain tumors, leukemia, and 
others. Therapies aimed at 
specifically targeting and eliminating 
CSCs could potentially lead to more 
effective and durable cancer 
treatments.

Interplay between immune system and tumor progression

The field of cancer neuroscience is shedding light on 
strategies to address tumors beyond the confines of 
the brain. Typically, nerves transmit signals to stem 
cells, playing a crucial role in regulating healthy organ 
development and repair. Current research is 
increasingly revealing that these signals can 
inadvertently contribute to the progression of cancer.

What occurs when cancer metastasizes to the brain?
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Neurotransmitters play a crucial role in shaping the intricate interplay between immunity 
and cancer dynamics. The communication between tumors and the nervous system 
involves a dialogue with immune cells associated with tumors. The release of 
neurotransmitters within the tumor microenvironment serves as a facilitator, contributing 
to the promotion of tumor growth. This intricate signaling network underscores the 
significant impact of neurotransmitters on both the modulation of immune responses and 
the progression or inhibition of cancer. Understanding the tumor microenvironment (TME) 
is crucial for cancer research and treatment. The TME includes various cellular and non-
cellular components such as immune cells, blood vessels, extracellular matrix, and 
signaling molecules. PET imaging uses radiotracers to visualize metabolic and molecular 
processes within tissues. PET can be employed to assess metabolic activity, hypoxia, and 
immune cell infiltration in the TME.

Symptoms of cancer metastasis 
depend on the location of tumor.

Functional neuroimaging involves 
utilizing neuroimaging technology 

to measure a facet of brain 
function, typically aimed at 

comprehending the correlation 
between activity in specific brain 

areas and distinct mental functions.

The interplay between the immune system and tumor progression holds paramount 
importance for the nervous system, as they establish bidirectional communication channels 
through neurotransmitters, neuropeptides, shared receptors, and cytokines. However, the 
nature of communication between these cells is exceptionally intricate, exhibiting numerous 
variations contingent upon the specific cancer type involved. The essential neuro-immune 
interaction emerges as a cornerstone in shaping the landscape of cancer development and 
progression. 

Over the past decade, substantial emphasis has been placed on unraveling the intricacies of 
cancer initiation and progression, predominantly centering around genetic anomalies. 
Notably, cancer cells exhibit the capability to shape their microenvironment and engage in 
bidirectional communication with various systems, particularly the immune system. The 
nervous system, a pivotal regulatory entity in immune responses across diverse disease 
states, including cancer, assumes a crucial role. Dysregulation within the nervous system 
significantly impacts the trajectory of cancer progression. 
The imaging techniques, often used in combination, provide researchers with a 
comprehensive understanding of the dynamic and heterogeneous nature of the tumor 
microenvironment. This knowledge is critical for developing targeted therapies and 
improving treatment outcomes for cancer patients.

PET scan of the human 
brain

Stem cell specific and conventional cancer therapies

According to the cancer stem cell (CSC) model, only CSCs 
possess the capacity to initiate tumor formation due to 
their unique self-renewal abilities and proliferative 
potential.

In a typical cellular hierarchy, stem cells occupy the highest 
tier, giving rise to both common and more specialized 
progenitor cells, ultimately leading to the formation of 
mature cell types specific to various tissues.

Overview of the processes involved in the primary 
immune response.

Cancers are caused by a 
series of mutations. Each 

mutation alters the behavior 
of the cell somewhat.

Multiple factors determine whether tumor cells 
will be eliminated by the immune system or will 

escape detection.

Several potential therapeutic interventions have emerged from preclinical studies that could 
improve cancer outcomes. Strategies targeting nervous system–cancer interactions to 
impede tumor growth and spread may work independently or complement traditional anti-
cancer therapies. Understanding how neural–cancer interactions contribute to tumor cell 
survival, growth, and invasion is crucial for each tumor type. Combining interventions that 
block these interactions with cytotoxic therapies or immunotherapies may offer 
synergistic benefits, particularly in overcoming therapeutic resistance. Additionally, 
studying the impact of neurophysiological medications on cancer immunotherapies 
highlights the potential of modulating neurotransmitters and neuropeptides to enhance 
immune cell function and develop effective immunotherapeutic strategies. Advanced 
imaging techniques are essential for visualizing and studying the dynamic interactions within 
the TME. The introduction of PET imaging in neuro-oncology, coupled with conventional 
brain MRI, offers valuable support for brain tumor diagnosis and treatment. The ability to 
generate a simulated PET signal using the fMRI machine has the potential to enhance 
accessibility to  diagnostic tool. 

Neurotransmitter is a signaling molecule released by 
a neuron to influence another cell across a synapse. 
The target cell receiving the signal can be another 
neuron, a gland, or a muscle cell. Neurotransmitters 
are discharged from synaptic vesicles into the 
synaptic cleft, facilitating interaction with 
neurotransmitter receptors on the target cell.

functional positron 
emission tomography (fPET)
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