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Artist Statement

For many newly diagnosed patients, the idea of learning 
about a disease that they previously knew nothing about 
can be a very daunting task. The introduction of a cancer 
that they had likely never heard of before, coupled with 
the complexity of its classifications and involved anatomy 
makes it very hard for patients to understand what is 
happening inside their own bodies. The focus of this 
project is to empower the understanding of patients and 
caretakers impacted by ependymal tumors, giving them 
a tool to learn about this disease and help them advocate 
for themselves. 

Upon diagnosis, most patients and their families receive 
little to no resources that help them understand what 
ependymoma is, leading to a very severe transition into 
a new medical environment. If resources are provided, 
they are often very medical in nature, which can lead to 
additional confusion, potentially turning patients away 
from seeking more information. This visual guide acts as 
an introductory resource that will help ease patients into 
the new and complicated environment that is the world  
of medicine. 
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Project Scope

The Objective 
The final deliverable of this project is a booklet  
(5.5” x 8.5” - the size of an average softcover book) that  
acts as an introductory resource for ependymal tumors. 

The Breakdown
It is organized into four sections (the basics, structures and 
functions, reading scans, and classifications) and additionally 
broken down by tumor location. The first section includes an 
introduction to medical terminology as well as descriptions of 
the medical professionals patients may interact with. 

The Technical Side
All illustrations and assets are completed in Adobe 
Photoshop, and the booklet itself was developed in  
Adobe InDesign. All of the content within the guide, which  
is titled Empowering Understanding: A Comprehensive 	
Visual Handbook for Ependymoma, was written, illustrated, 
and designed by Lilly Oldham with the help of  
committee members. 

The reading level of the guide is set to be between 5th grade 
and early high school in order to appeal to a wide audience 
with varying levels of literacy and medical literacy. Because 
of this broad audience in mind, there were limitations to 
descriptive information in an attempt to keep things as simple 
and patient-friendly as possible. 
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Style Guide

The Softwares of Choice 

The Colors

The Font The Rendering Style

Glossary

Bibliography

The Basics

Reading Scans

Structures and Functions

Classifications

Headings
	 Section Titles
	         Pronounciations

	 Body Text 
	         Subtext  

	 Labels 
	         Letters for Labels 



6

Primary Research
To properly gauge the knowledge and needs of those 
impacted by ependymal tumors, a 13-question survey was 
administered. This questionnaire was distributed to a number 
of private Facebook groups for patients, parents, caretakers, 
etc. impacted by any of the four classifications of ependymal 
tumors. Participants were asked what connection they 
have to the disease, the classification and location of the 
tumor, and also inquired if they received any resources or 
educational materials upon diagnosis. 

They were then asked if they struggled to understand the 
research they conducted on a scale from one to five, with 
one indicating they did not struggle, and five indicating their 
research was found to be extremely challenging. They were 
also asked to rate their level of understanding of grading/ 
classifications and biomarker testing on a scale from one 
to five, with one being the lowest level of understanding 
and five being the highest. Their familiarity with the medical 
terminology related to two of the three locations of this tumor 
type was also questioned in order to gauge their knowledge 
of anatomical factors, and their highest level of education 
to determine a potential baseline of medical and general 
literacy. 

Participants were asked about their preferred learning 
style, ranging from the preference of all text to the opposing 
preference of all visuals. Finally, they were asked if they felt 
more medical illustrations or general visual resources would 
have been helpful regarding their initial understanding of a 
diagnosis, with one meaning they found their resources to 
have an adequate amount of visuals, and a five meaning they 
wished they had more. 
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Primary Research

The Results
In total, 108 responses were collected from patients (33.3%), 
caretakers and parents (58.3%), and others impacted by 
ependymal tumors. Of all participants, 80 reported that they 
received no information packets regarding the disease upon 
diagnosis, with only 11 reporting that they received a general 
ependymoma information guide. Despite these results, 100 
of the 108 participants felt that more visual resources would 
have been helpful regarding their initial understanding of the 
disease, ranking a three or above out of five on a scale. 

On a similar scale, 78 participants noted that they struggled 
to keep up with language used in resources they were 
given or sought out, with 15 of the 78 reporting it to be 
“extremely challenging”. In terms of grading and classification, 
participants were more knowledgeable with only 18 being 
unfamiliar with the respective topic. Contrarily, when it came 
to biomarkers and genetic testing, an overwhelming majority 
of 98.1% (101 participants) knew little about the topic, with 
31.3% reporting that they had never heard of the terms.
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Thesis Prospectus

Introduction / Abstract
The focus of this project is to provide both patients and 
caretakers impacted by ependymal tumors with the proper 
resources necessary to better understand the disease and 
the ways it can impact the human body. Ependymal tumors 
represent 1.8% of all tumors found in the primary central 
nervous system (CNS), and are the third most common brain 
tumor in children, accounting for 5.2% of all primary CNS 
tumors in children 19 years and younger (Rudá et al., 2017). 

Despite their clinical importance, there is a severe lack of 
accessible and coherent materials for patient education 
which perpetuates persistent gaps of knowledge between 
patients, caregivers, and their families and the complex 
nature of the disease they are impacted by. Because of this 
scarcity of comprehensive visual and written educational 
material, an illustrated guide for those newly diagnosed or 
seeking more in-depth information would be highly beneficial. 
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Thesis Prospectus

Literature Review
Focus Question: What is the importance of grading and 
classification of ependymal tumors?

For many newly diagnosed patients, the idea of learning 
about a disease that they previously knew nothing about 
can be a very daunting task. The introduction of a tumor 
type that they had likely never heard of before, coupled with 
the complexity of its classifications makes it very hard for 
patients to understand what is happening inside of their 
own bodies, and a lack of patient education material only 
perpetuates this gap of patient and caretaker knowledge. 
From a scientific and medical standpoint, grading and 
classification of ependymal tumors helps those diagnosing 
these individuals create a specialized treatment plan, and aid 
in determining the speed of growth, location, and more of 
each tumor. This knowledge is also highly valuable to patients 
when it comes to their own understanding.

Classification by location

Ependymal tumors are classified by their location in three 
separate categories. These categories include supratentorial, 
posterior fossa, and spinal cord, and are further classified by 
their histopathological features as well as molecular features 
that can only be determined by a surgical resection followed 
by studies performed on the extracted tissue (Fowler, 2016). 
The location of this tumor helps medical professionals as well 
as patients and caretakers determine what side effects may 
be experienced as a result of what structures the tumor may 
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be impeding. These classifications allow patients to have a 
more narrow framework regarding researching the disease, 
as it allows a breakdown of only specific structures rather 
than the entire central nervous system if one chooses to look 
into further research, and gives medical professionals more 
structure when it comes to treating their patients. 

The difference in location is also utilized when it comes to the 
initial diagnosis of ependymal tumors. Due to the anatomical 
structures associated with each region/ location, there are 
specific symptoms that may be present due to location that 
are not at all present when at a different location. While it 
is not probable to diagnose an ependymal tumor without 
surgical resection and studying tumor tissue due to the need 
for molecular and histopathological information, inferences 
can be made when tumors are found in the fourth ventricle, 
for example, it may be an ependymal tumor due to rarity of 
other tumors found in that location (Zamora, 2023). However, 
further research is highly necessary to properly determine 
this diagnosis, and further testing is necessary to determine 
specifics beyond the general overarching tumor type. 

Supratentorial Tumor Classifications

In addition to specifics of location, ependymal tumors 
are further classified by molecular and histopathological 
features that can be studied following a surgical resection of 
tumor tissue. For supratentorial ependymal tumors, further 
categorization is defined by the presence or lack of ZFTA 
fusion, which was classified as RELA fusion prior to the World 
Health Organization’s 2021 classifications, and YAP1 fusion 

Thesis Prospectus
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Thesis Prospectus

(Mu and Dahmoush, 2023). The presence of ZFTA fusion, 
which stands for “zinc finger translocation associated” fusion, 
can lead to “a 10-year overall survivor rate of approximately 
50%”, which is lower than that of the YAP1 fusion counterpart 
(Mu and Dahmoush, 2023). Regarding the general physical 
characteristics of ZFTA fusion-positive supratentorial 
ependymal tumors, the majority are found to be large, 
heterogeneous masses with a mix of solid as well as cystic 
elements (Zamora, 2023). Additionally, the presence of necrotic 
tissue, calcification, and hemorrhaging are commonly 
associated with these types of tumors (Zamora, 2023). 

YAP1 fusion-positive supratentorial ependymal tumors, while 
less common and accounting for only 7% of supratentorial 
tumors, have a generally better prognosis than those with 
ZFTA fusion and are also found to be slightly more prevalent 
in female patients (Mu and Dahmoush, 2023). In terms of the 
physical appearance of these tumor types, similar to ZFTA 
fusion-positive tumors, they present as a mix of solid and 
cystic elements although are generally less heterogeneous, 
which is apparent through imaging (Zamora, 2023).

Supratentorial ependymomas, which present with neither 
ZFTA nor YAP1 fusion, can be categorized as either CNS 
WHO Grade 2 or 3 tumors, while those with molecular markers 
are not given a grade (Mu and Dahmoush, 2023). The lack of 
grade is due to a gap in research regarding these molecular 
markers and gene fusions, therefore the specification of the 
presence of these molecular markers accomplishes the same 
task as a grade associated with tumors not found to have 
notable gene fusions (Louis et al., 2021).
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Posterior Fossa Tumor Classifications

Ependymal tumors of the posterior fossa, or the lower back 
part of the brain consisting of structures such as the brain 
stem and cerebellum, are divided into three subgroups. 
These groups are determined by the presence of methylation, 
breaking posterior fossa ependymal tumors into PFA and PFB 
subgroups, as well as a general posterior fossa classification 
for lack of molecular markers (Louis et al., 2021). 

When comparing the prognosis of PFA and PFB 
ependymomas, it is found that group A tumors have a lower 
survival rate as well as a higher recurrence and metastasis 
rate, therefore a significantly worse prognosis (Mu and 
Dahmoush, 2023). In addition to these differences, molecular 
markers have also shown a distinction when it comes 
to prevalence in age as well as gender, with PFA tumors 
being more apparent in “infants and young children, with a 
median age of three years and a slight prevalence in male 
patients” while PFB tumors are generally more common 
in “adolescents and young adults, with a median age of 30 
years, and are slightly more common in females” (Mu and 
Dahmoush, 2023). 

From a physical standpoint, there are not any significant 
differences, although PFA tumors are more likely to calcify 
than their PFB counterparts (Mu and Dahmoush, 2023). 
These changes, while they may be minor to some patients, 
signify the importance of molecular data concerning cancer 
diagnoses and their resulting prognoses. 

Thesis Prospectus
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Spinal Tumor Classifications

Ependymal tumors found in the spinal cord are separated into 
two classifications, MYCN amplified and spinal ependymoma, 
which can be graded at CNS WHO 2 or 3 (Louis et al., 2021). 
These tumors can be found in any section of the spinal cord, 
but tend to be most common in the cervical area (Louis  
et al., 2021). Symptoms associated most with spinal 
ependymal tumors are weakness, pain, and sensory 
changes, and incontinence is also occasionally observed; 
the commonality of sensory symptoms is likely due to the 
location of these tumors (the center of the spinal column) 
(Mu and Dahmoush, 2023). 

MYCN amplification accounts for a relatively small amount 
of spinal ependymal tumors, with “fewer than 30 cases 
reported” in the WHO’s 2021 classifications, and they are 
observed to be more frequent in adolescent young adult 
female patients (Mu and Dahmoush, 2023). Prior to the 
2021 WHO report, the MYCN-amplified spinal ependymal 
tumors would have been classified as grade 3 anaplastic 
ependymomas, and now have no associated grade due to  
the research gap in these molecular findings (Rudá et al., 
2017). MYCN-amplified tumors physically present as large, 
often involve more than a single vertebral layer, and can be 
found intramedullary or extramedullary (Louis et al., 2021). 

Spinal ependymal tumors that lack MYCN amplification tend 
to be less aggressive and much smaller, while still generally 
being heterogenous (Mu and Dahmoush, 2023). These 
tumors may not be removed, and may also be referred to  
as benign. 

Thesis Prospectus
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Subependymomas and Myxopapillary Ependymomas

Following the WHO 2021 classifications, myxopapillary and 
subepedymomas remained unchanged, with no additional 
molecular markers adding to their specificity (Mu and 
Dahmoush, 2023).

 

Media Rationale
The chosen medium of a printed booklet with availability 
in PDF format online is the most beneficial as it gives the 
audience something tangible to flip through as well as a 
more easily accessible version to browse through virtually. 
Because many patients viewing this material may have visual 
or cognitive limitations, a printed booklet with large text 
and clear illustrations is vital to their understanding of the 
information being provided. This medium allows all of the 
information to stay together cleanly in one place without the 
risk of losing specific pages or things getting out of order 
and thus becoming confusing. The digital format also allows 
the audience to zoom in and out as needed for purposes of 
clarity and also provides more access to those not able or 
wanting to get a physical copy. For native English speakers, 
either version is ideal and may be up to personal preference 
regarding what medium they prefer, and printed material is 
generally more easily understandable for non-native English 
speakers. Studies have shown that printed material is more 
accessible to patients and a generally preferred medium 
when it comes to patient education material. 

Thesis Prospectus
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Audience Analysis
The intended audience of this project is patients and 
caretakers impacted by ependymal tumors. The goal is to 
provide a succinct and comprehensive guide to the relevant 
anatomy, terminology, and general information regarding 
the tumor type, with portions geared specifically toward 
patients and other sections meant for caretakers or those 
seeking more in-depth information. Because some patients 
are not interested in learning anything beyond basic anatomy, 
distinctions will be made for sections that this audience may 
be hoping to avoid. Having all of the information in a single 
resource allows accessibility for both children and adults, as 
well as the different demographics that may seek different 
levels of understanding. 

Audience Effectiveness
Primary research was conducted via an online survey 
through Google Forms, and 112 responses were collected 
from a variety of patients, caretakers, and others impacted 
by ependymal tumors. Based on the collected responses, it 
is clear that the majority of patients only care about learning 
about grading and classification along with relevant anatomy, 
and tend to avoid additional information in fear of finding 
statistics that are stressful or damaging to their mental 
health, while many caretakers wish to learn as much as 
possible about this disease.

Thesis Prospectus
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