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Abstract

Patient education is fundamental to patient-centered care which emphasizes 

shared decision-making between patients and clinicians.  Patients and families must have 

a su�cient understanding of health information to participate in health decision-making, 

and this understanding is garnered from accurate, reliable, and readable health resources 

accompanied by helpful visuals. With 84% of Americans accessing health information 

online, the importance of ensuring these resources are comprehended by consumers must 

be emphasized. If health care providers wish to communicate with the general public, 

they must ensure health information is written at a level understandable to the average 

American.

A 2016 study of online resources about vascular anomalies, including those 

from Boston Children’s Hospital, Cincinnati Children’s Hospital, and Johns Hopkins 

Hospital, revealed none of these resources are readable by the average American. 
e 

language and sentence structure are complex, commensurate with the reading level of 

high school or college graduates, while the average American reads at the seventh grade 

level. Additionally, few visual aids about vascular anomalies exist, and the primary visual 

representations shown are graphic patient photographs. 


e lack of understandable resources about vascular anomalies hinders a shared 

decision-making process between patients or families and clinicians. By utilizing a 

combination of readability tests as well as the �rst standardized index of quality health 

information, known as DISCERN, a comprehensive and readable source of health 

information about vascular anomalies was developed. 
e diagnostic and treatment 

information was gathered from several experts in the �eld and vetted by the specialists 

at Johns Hopkins Hospital. 
is web resource contains text that is understandable to the 

average American and illustrations that show the condition without frightening patients. 
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A disparity exists between how patients and clinicians approach health 

information; this is apparent in how web-based patient resources are currently presented. 

To establish a connection between patients and clinicians through web-based patient 

education, the principles of design governing traditional visual communication must 

be applied in the virtual world and amended to include accessibility, readability, and 

organization in virtual space.
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Introduction

Patient Education and the Internet


e phrase “patient-centered care” was coined to convey a clinician’s duty to 

understand the experience of illness and address a patient’s needs within an increasingly 

complex and fragmented health care delivery system (Barry et al. 2012). 
e National 

Academy of Medicine de�nes this approach as one where patients’ values guide all clinical 

decisions. Educating patients is fundamental to patient-centered care. For patients and 

families to participate in decision-making, they must have su�cient understanding of 

health information. 
is understanding is garnered from accurate, reliable, and readable 

health resources that are accompanied by helpful visuals. 


e Internet is an expanding information network that is accessible to most 

Americans. From 2000 to 2015, the percentage of Americans who use the Internet jumped 

from 52% to 84% with most users being between ages 18 to 29 (Perrin et al., 2015). In 

2012, 72% of internet users said they looked for online health information in the past year, 

and half of health information searches were on behalf of someone else (Fox et al., 2013). 

Parents and allies of patients are utilizing the Internet to �nd information on diagnoses, 

treatments, and other health resources; many of these adults are expected to make 

healthcare-related decisions on behalf of a child or minor. 

Understanding health information requires health literacy, the ability to 

understand and process health information and services. Inadequate levels of parent 

health literacy have been linked to higher rates of emergency department visits among 

their children, poor adherence to medication dosing and treatment plans, and di�culty 

understanding healthcare-related tools such as growth-charts (Davis et al., 2016). With 

84% of Americans having access to online health information, ensuring consumer 

comprehension of these resources is vital to patient-centered care.
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Readability


e results of the most recent National Assessment of Adult Literacy show that 

only 12% of adults are considered pro�cient, meaning they are able to comprehend 

existing health resources and make decisions based on those resources (America’s Health 

Literacy, 2008) (Table 1). According to the United States Department of Health and 

Human Services, the average American’s reading level is seventh grade. If healthcare 

providers aim to communicate with the general public, they must ensure that health 

information is written at a seventh grade reading level.   

Health Literacy Level Task Examples Percentage
Pro�cient Using a table, calculate an employee’s share 

of health insurance costs for a year
12%

Intermediate Read instructions on a prescription label, 
and determine what time a person can 
take the medication.

53%

Basic Read a pamphlet, and give two reasons a 
person with no symptoms should be tested 
for a disease.

21%

Below Basic Read a set of short instructions, and 
identify what is permissible to drink 
before a medical test.

14%

Table 1. Results of the National Assessment of Adult Literacy.  �e assessment was performed in 2003 and 
tested over 19,000 adults, age sixteen and older, in national and state-level assessments (America’s Health 
Literacy, 2008). 

Several tools have been developed to assess readability. 
e Flesch-Kincaid Grade 

Level test (FKGL) and Flesch Reading Ease Score (FRES) measure how di�cult content is 

to understand; their formulas evaluate number of words per sentence and the number of 

syllables per word. Another aspect of readability is the number of complex words, which 

is evaluated by the Gunning Fog Index. 
e SMOG, which is an acronym for Simple 

Measure of Gobbledygook and is a variation of the Gunning Fox Index, estimates the 

years of education needed to comprehend a text. 



3

Introduction

By utilizing a combination of these tests, content can be altered to match a 

desired reading level. However, to reach the 88% of Americans who are not pro�cient 

in health literacy, resources should be evaluated not only for readability, but for quality 

of information. DISCERN is the �rst standardized index of quality health information. 


is tool was developed through the analysis of a random sample of consumer health 

information providing varying levels of evidence for the treatment choices they 

advertised. From this analysis, a set of guidelines was developed. DISCERN consists 

of ��een questions that are answered with a rating from one (bad) to �ve (good). 
e 

questions are split into three categories to address: 1) the clarity of the resource’s aim, 2) 

the degree to which the resource achieves its aims, and 3) the relevance of the information 

(British Library and the University of Oxford 1997).

Vascular Anomalies Online Resources

Vascular anomalies (VAs) are disorders of blood and lymphatic vessels. VAs a�ect 

approximately 5.5% of the population (Greene, 2013). Because VAs are present at birth 

and usually become apparent within the �rst few years of life, parents o�en are searching 

for information about VAs, including diagnostic and treatment resources. A 2016 study 

of online resources about vascular anomalies evaluated the top 30 websites based on 

a Google search of the terms “hemangioma”, “vascular malformation”, and “vascular 

anomalies”. 
e study revealed none of these resources are accessible to the average 

American. 
e average DISCERN score for all websites was 2.97, or a partially valid 

source of information on a one to �ve scale. 
e average reading level measured by FKGL 

was 12; only one website scored lower than 9th grade. 
e FRES is recommended to be 

65/100 or above for health information. Yet, all of these websites scored below 60 with the 

average score being 40.43. According to this review, an increase in quality of information, 

measured by DISCERN score, correlated with an increase in FKGL and a decrease in 
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FRES (Davis et al., 2016). Resources with high quality information are written at a high 

grade level, and score poorly on readability tests. 
us, most websites with high quality 

information about vascular anomalies are not understandable by the average American. 

�e Logical Next Step


e lack of understandable resources about vascular anomalies hinders a shared 

decision-making process between patients or families and clinicians. To improve this 

process, an accurate and readable source of information about vascular anomalies must 

be developed. To reach the largest audience, this resource should be web-based.  


e main objective of this project is to develop an online resource with readability 

in mind. 
e enabling objectives of this project are:

1) to provide users with accurate information regarding description, diagnostic 

process, and treatment options of vascular anomalies. 

2) to write all text content at or below a 7th grade reading level according to the FKGL 

test, and below an 8th grade reading level according to the average of the Flesch-

Kincaid Grade Level (FKGL), Gunning-Fog Score, Coleman-Liau Index, SMOG Index, 

and Automated Readability Index. Additionally, text content will earn a score of 65 or 

above according to the FRES.

3) to ensure the resource earns an average score of 4 or above when evaluated by the 

DISCERN instrument for its clarity of aim, achievement of aim, and relevance of 

information.  
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Vascular Anomalies Background 

Vascular anomalies (VAs) are disorders of the endothelium of veins, arteries, 

capillaries, or lymphatics (Greene, 2013). Endothelium is the type of tissue that lines these 

vessels. Instead of forming a smooth vessel, the endothelium forms pockets, bubbles, 

tortuous vessels, or shunts. Pooling blood can lead to pain and hemorrhage. Shunting 

vessels put stress on the heart. VAs can occur anywhere in the body but o�en a�ect the 

head or neck. In 1996, the International Society for the Study of Vascular Anomalies 

(ISSVA) created the following table delineating the proper classi�cation scheme of 

VAs (Table 1). However, the terminology surrounding VAs is inconsistent due to the 

perpetuation of obsolete classi�cation schemes. 

VASCULAR ANOMALIES
Vascular Tumors Vascular Malformations

Benign Locally Aggressive Malignant Simple Combined
Infantile 
Hemangioma

Kaposiform heman-
gioendothelioma

Anngiosarcoma Capillary Malformation 
(C)

CVM, 
CLM

Congenital 
Hemangioma

Retiform hemangioen-
dothelioma

Epitheloid heman-
gioendothelioma

Lymphatic Malformation 
(LM)

LVM, 
CLVM

Tu�ed 
Hemangioma

PILA, Dabska tumor Venous Malformation 
(VM)

CAVM

Spindle-cell 
Hemangioma

Composite hemangio-
endothelioma

Arteriovenous Malforma-
tion (AVM)

CLAVM

Epithelioid 
Hemangioma

Kaposi Sarcoma Arteriovenous Fistula 

Pyogenic 
Granuloma

Table 2.  ISSVA Classi�cation of Vascular Anomalies  ©2014 International Society for the Study of 
Vascular Anomalies Available at “issva.org/classi�cation” Accessed March 1, 2017. 

Current State of the Field

Clinical study of VAs has been hindered by the use of incorrect terminology in 

literature, heterogeneity within a single category of lesions, and lack of large data pools 

of patients with these relatively rare conditions (Greene, 2013). 
e major hospitals and 
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centers that have overcome these issues and are performing clinical studies are also the 

ones that have made an e�ort to reach the general public through websites. 
ese websites 

(Fig. 1), produced by hospitals such as Boston Children’s Hospital, Seattle Children’s 

Hospital, Cincinnati Children’s Hospital, and Johns Hopkins Hospital, provide general VA 

information that is not readable to the average American. Much of the text is dedicated 

to advertising for the speci�c clinic instead of educating about the condition, diagnosis, 

and treatment. Additionally, the websites created by three of the aforementioned hospitals 

contain no images of VAs. Aesthetically, these pages are just blocks of text. 

Figure 1. (a) Screen capture of Seattle Children’s Hospital web page about VAs. Text not intended to be 
read. 
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Figure 1.   (continued). (b) A screen capture of the Boston Children’s Hospital web page about VAs (top) 
and a screen capture of the Cincinnati Children’s Hospital web page about VAs (bottom). Text not intended 
to be read.
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ese websites intend to reach the general public, which includes those with 

hearing, movement, and sight disability. 
e Internet removes barriers to communication 

and interaction that many people face in the physical world. However, when websites are 

poorly designed, they can create barriers that exclude people from using the Internet. 
e 

World Wide Web Consortium (W3C) develops Web standards that aim to make websites 

accessible to everyone. 
eir Web Content Accessibility Guidelines dictate that the visual 

presentation of text and images of text has a contrast ratio of at least 4.5:1 or in the case 

of large text, a ratio of at least 3:1. Several of the existing website resources for VAs do not 

follow these guidelines. 
ose with visual disabilities may not be able to properly navigate 

through these websites.

Figure 1.   (continued). (c) A screen capture of the Johns Hopkins Hospital web page about VAs. Text not 
intended to be read.
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ese websites represent the top results patients and families will see when using 

the Internet to search for information about vascular anomalies. However, vascular 

anomalies are primarily diagnosed because of their presentation on the skin surface, it is 

understandable that patients and families will be searching for images of this condition. 


e lack of imagery on these prominent websites may prompt patients and families to 

search Google images. 
e resulting images are almost entirely patient photographs (Fig. 

2). 
ere are two illustrations depicting vascular malformations; these are from the Johns 

Hopkins Hospital website. 

Figure 2. Patient images of VAs, taken from the top results of a Google image search of the term “Vascular 
Anomaly” 
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Research and Planning

On December 3, 2016, a paper titled “What might parents read: Sorting webs of 

online information on vascular anomalies” (Davis et al., 2016) was published de�ning 

the problem this thesis intends to remedy. 
is paper was reviewed to establish a plan of 

action. Information about VAs would be gathered, translated into plain language using 

grade level and readability tests, and organized in a website utilizing web design principles 

to optimize usability. 
is website would be reviewed using DISCERN and populated 

with illustrations to increase accessibility and audience. 


e table from ISSVA delineating correct classi�cation of vascular anomalies 

(Table 2) was taken and adapted for use on the site. 
e site’s version was referred to as the 

Overview Map (Fig. 3). 

Figure 3. Overview Map. �is map image is used as one form of navigation in the site. 
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From the Overview Map, a site map was created in which location of information 

on the web page would mimic the classi�cation scheme (Fig. 4). A �owchart was created 

to illustrate users’ navigation pathways through the site (Fig. 5). To optimize usability, 

two main pathways for accessing information were developed based on the users’ level 

of knowledge upon initially accessing the resource. 
e user could proceed through an 

explanation of vascular anomalies, the di�erences between tumors and malformations, 

and then navigate to a speci�c VA.  As an alternative, the user could use the Overview 

Map to navigate directly to a speci�c VA. 
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Due to the speci�city of the information being conveyed, not all words could be shortened 

or changed to plain language. As a result, complex words were equipped with a tooltip. A 

tooltip is a message, in this case—a de�nition, that appears when a cursor is positioned 

over a word (Fig. 6). 

Figure 6. A screen capture of a tooltip that appears when a cursor hovers over the phrase “Vascular 
Anomalies. 

From the tooltip words, a glossary page was made. 
e list of words included can 

be viewed in Appendix C. A user would be able to access this page as a comprehensive 

searchable database of words relating to VAs. 
is glossary would be useful for a user 

who is trying to understand other information sources not presented in plain language, 

including the other 30 websites found via Google search, and resources gathered directly 

from clinicians and VA specialists.

Existing websites containing information about VAs were reviewed, including 

those from Boston Children’s Hospital Vascular Anomalies Center, Cincinnati Children’s 

Hospital Hemangioma and Vascular Malformation Center, Seattle Children’s Hospital 

Vascular Anomalies page, and Johns Hopkins Medicine Vascular and Interventional 

Radiology Treatment of Vascular Malformations. Screen captures of these pages can be 

referred to in Figure 1. 
e readability of these pages was assessed by Davis et al. 
eir 

usability and layout were compared qualitatively from a new user’s perspective. 
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Research papers were gathered from widespread authors in the �eld including 

Dr. Arin K. Greene of the Vascular Anomalies Center of Boston Children’s Hospital, 

Drs. Sally Mitchell and Cli�ord Weiss of the Department of Interventional Radiology 

at Johns Hopkins Hospital, and Dr. Katherine Püttgen of the Department of Pediatric 

Dermatology at Johns Hopkins Hospital. Using these resources, a table was created with 

one column containing common questions and general information a patient or family 

member would require regarding a speci�c vascular anomaly. 
ese questions were 

divided into three categories: general information, diagnosis, and treatment. In a second 

column, any information corresponding to these questions was gathered from research. A 

third column was created which contained the plain language translation of the research 

information. 
e plain language text was then sent to Dr. Cli�ord Weiss or Dr. Katherine 

Püttgen for review. 
ey made any necessary changes and checked the accuracy of the 

information. Due to the time constraints of this thesis, the process described above was 

performed for only a portion of all VAs, including venous malformations, lymphatic 

malformations, capillary malformations, arteriovenous malformations, and infantile 

hemangiomas. 
e tables for each of these VAs are located in Appendix B, and an excerpt 

from the venous malformation table can be seen in Table 3.
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Venous Malformation
Notes from Resources• Plain Language

DESCRIPTION
Physical Appearance • Blue, so�, and compressible. Hard, pal-

pable phleboliths may be palpable
• Range from small, localized skin lesions 
to di�use malformations involving mul-
tiple tissue planes.
• Usually occur on the head or neck, but 
can occur anywhere on the body. 
• Usually greater than 5 cm and single 
occurrence. 
• Because they a�ect the skin and cause 
a deformity, the primary morbidity of a 
venous malformation is psychosocial.
• Head or neck venous malformations can 
present with mucosal bleeding or progres-
sive distortion, leading to airway or orbital 
compromise

• A venous malformation (VM) can look like a 
bruise on the skin or a growth under the skin. 
For most people, a VM is bigger than 5 centime-
ters (the size of a plum). 
• You can press down on a VM and it will shrink, 
like a balloon losing air. Once you stop pressing 
down, it will �ll back up, like a balloon �lling 
with air. You might feel round, hard pieces when 
you press the VM. 
ese are called Phleboliths 
(look like small pearls).
• VMs can happen anywhere in the body, but 
they are commonly found on the head or neck.
• A VM on an arm, hand, leg, or foot can cause 
pain, or make that body part di�cult to use.

Table 3. Excerpt from the venous malformation plain language table.  �e full table can be found in 
Appendix B. 

To achieve a seventh grade level of readability, research was done on tools that 

will measure the readability of content. For time-management, a tool which measured 

readability using several methods at once was necessary. Readable.io is a website that 

measures the readability of text, URL, or uploaded �le. It scores the readability grade 

level using FKGL, Gunning-Fog score, Coleman-Liau index, SMOG index, Automated 

Readability Index, and also provides an average of all these scores. All text for this 

resource aimed to score at or below a sixth grade reading level according to FKGL, and at 

or below seventh grade overall. Additionally, this tool measures FRES, which needed to 

be at or above 65/100. Readable.io is a premium tool and, as a result, required a small fee 

of three dollars to access all features. A premium account provided unlimited number of 

text scores, 50 URL scores per day, ten �le scores per day, and ��y alerts which could be 

synced to automatically monitor the readability, keyword density and even sentiment of 

selected web pages.
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Although proper grammar rules of the English language denote there is no reason 

to capitalize many of the conditions described on this resource, a decision was made 

to utilize capitalization to improve readability. Capitalization was used for emphasis 

to draw the user’s attention to the phrase and maintain its appearance regardless of 

location within a sentence. Additionally, repeated occurrences of treatment, procedure, 

or condition names were replaced with acronyms once they were de�ned in the text. To 

encourage acronym association, these acronyms were de�ned in each section (description, 

diagnosis, and treatment) in which they were used. Replacing some of these complex 

names with acronyms reduced the number of letters and syllables used. Sentences were 

shortened, making them more readable according to the tests performed. For example, 

utilizing acronyms in this sentence about venous malformations—“If a patient has a deep 

or large VM, a doctor will want to take an MRI to make sure”—reduces the syllable count 

from 34 to 25 and reduces the number of letters from 97 to 63. Both acronyms, VM and 

MRI, were de�ned previously in the text. To a reader, the resulting sentence is much more 

approachable. 

Illustration Process

Several patients and families were consulted during the illustration process. 
e 

majority of these patients were adolescents and adults, all already receiving treatment 

at Johns Hopkins Hospital. 
e patients and families explained their timeline from 

discovery of the vascular anomaly to diagnosis and treatment. 

One patient, in his forties, was accompanied by his wife. He explained that he 

had a vascular malformation in his knee that had become apparent when he was an 

adolescent. 
is patient lived with the vascular malformation for many years without a 

diagnosis. He led a life with some discomfort, but largely una�ected by the condition. As 
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it grew, the vascular malformation eventually hampered his ability to walk. At the time, 

he was told it was a hemangioma, a vascular tumor, and he had it surgically removed. 

However, because the condition was a malformation and not a tumor, it could not be 

completely excised and underwent subsequent regrowth. His resulting condition was 

worse than it had been before surgical intervention. Finally, this patient was referred to 

Johns Hopkins Hospital where his vascular malformation was correctly diagnosed, and 

sclerotherapy treatment was begun. Both he and his wife recognized the lack of resources 

about VAs. 
ey re�ected that a �nding an online readable resource with illustrations 

would have caused them to seek a VA specialist and improved his chances of getting the 

correct diagnosis and treatment sooner. 

An adolescent patient was attending a consultation appointment with her mother. 


is patient had a vascular malformation in her right arm. 
e malformation became 

irritated on occasion and hindered her ability to use her arm. Her vascular malformation 

was deep and did not leave any physical discoloration or mark on the skin surface. She 

said that because of this, her school teachers disregarded her disability and thought she 

was lying. None of her teachers or friends had heard of vascular anomalies, and her 

mother conveyed concern that this lack of support might be causing psychological distress 

to her daughter and harming her academic performance. 
ey asserted that educating 

people about VAs ultimately would improve both the psychological and physical health of 

those a�ected.  

Many patients and families expressed the frustration and discouragement they felt 

a�er su�ering for years without a diagnosis due to a lack of education about the condition. 

Some patients underwent surgeries to remove a misdiagnosed VA because they relied 

on the knowledge level of one physician instead of seeking the services of a specialist 

for a second opinion. A�er explaining the goal of this thesis, both patients and families 
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supported the need for readable resources explaining the correct classi�cation of VAs, 

the process of diagnosis, and the di�erent options for treatment. 
is information would 

improve their knowledge and participation in shared decision-making with clinicians.

Following these conversations, each patient agreed to be photographed as a 

reference for the illustrations that would populate the website. 
e process of discussing 

their stories was an essential prelude to the photography session as it ensured that the 

patients were con�dent that their images would improve the education of others. 
ey 

signed model release forms and were photographed, and the resulting reference photos 

were transferred to an iPad Pro where they would be used to create illustrations. All 

illustrations were digitally painted using the Procreate application. In some cases, 

illustrations were created from a combination of photo references. If a photograph 

was exceptional in showing the vascular anomaly and the individual patient was not 

recognizable, then a separate model photo was used.  

Painting in the Procreate application was done in four or �ve main layers. First, 

a few colors were used to block in the model (Fig. 7). By �lling in the �gure, this layer’s 

contents could be selected using a pixel selection tool, ensuring that subsequent layers 

would be painted within this space and thereby keeping the entire painting organized.  
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Figure 7. Blocking in the model for illustrations A (le�) and B (right). 

Second, a layer of lights and darks was added to establish form (Fig. 8). 

Figure 8. Lights and darks added to establish form for illustrations A (le�) and B (right). 


ird, a layer of details and subtle color shi�s was painted until the �gure was 

recognizable (Fig. 9). 
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Figure 9. Adding detail to illustrations A (le�) and B (right). 

Fourth, a layer of sketched outlines was placed on top to add a purely illustrative 

element, making the image and subject matter more approachable (Fig. 10). 

Figure 10. Adding the original sketch of the model on top of the painted layers for illustrations A (le�) and 
B (right). 
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If the illustration was being created from multiple references, a ��h layer containing 

just the vascular anomaly was painted and shaped until it merged appropriately with the 

model (Fig. 11).

Figure 11. Adding a venous malformation to the girl’s cheek in illustration A. 


e �nal illustrations were prepared for presentation on the website. 
is involved 

changing the background to match the website’s theme colors, and creating additional 

details of the vascular malformations themselves. Two �nal illustrations for the venous 

malformation page can be seen in Figure 12.
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Figure 12. Final layout and details for illustrations A (top) and B (bottom). 
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Website Development


e vascular anomalies website was created on Wordpress as a subdomain 

of eleanorbaileyillustration.com. Wordpress, an open-source tool used for website 

creation and management, caters to beginner designers by o�ering themes. A theme is 

a collection of templates from which pages can be customized by changing the content 

and reorganizing elements. 
ese templates have a prede�ned, o�en customizable, 

color scheme and font family. Together, these templates produce a uni�ed graphical 

interface. Only responsive themes were considered during the creation of this resource 

in order to reach the largest possible audience. Responsive themes are those that adjust 

automatically to �t a device’s screen size, such as a phone or tablet, as well as being usable 

on a desktop computer. 
e original theme for the VAs website was copied over from 

eleanorbaileyillustration.com to allow for initial exploration of site setup and navigation. 


is theme, called Salt, o�ered a modern layout with bold blocks of color (Fig. 13). 

However, due to issues with customizability, a new theme was selected. 
e new theme, 

called Enfold, received a customer rating of 4.85 average out of 5 based on 7864 ratings 

and featured more than 100 demo pages. It was equipped with �ller content (pictures and 

text) illustrating the theme’s adaptability to several �elds, including a medical profession. 


is �ller content was uploaded to preview the website’s possible appearance (Fig. 14), 

and although it provided usability and layout options, customizability features were still 

lacking. Enfold used its own layout builder that prevented the theme user from altering 

the CSS �les which produced the pages. Certain design elements could not be customized.

A�er consulting Mr. Michael Linkinhoker and Ms. Aline Lin of Link Studio, a 

visual communications company that specializes in both website design and medical 

illustration, a third theme was selected from their recommendation. 
is theme, called 

Avada (Fig. 15), was both customizable and allowed manipulation of its code. Content for 
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the venous malformation page was uploaded to test layout and usability.

Figure 13. Initial look of website with Salt theme. Text not intended to be read. 
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Figure 14. Enfold theme with demo medical content. Not all text is intended to be read. 

Figure 15. Avada theme with some VA content uploaded. Not all text is intended to be read. 
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Accessibility was the foremost concern in choosing a color scheme (Fig. 16). 

To ensure that all text content would be legible for those with sight disabilities, W3C’s 

Web Content Accessibility Guidelines 2.0 were considered when choosing background 

colors and foreground text colors. Color-value scales were made using a colorblind 

�lter to ensure that text would be legible to colorblind users. Red-green schemes were 

avoided. 
e �nal logo and color scheme were tested in Adobe Photoshop’s Deuteranopia 

colorblind mode (Fig. 17). 

Figure 16. Color scheme exploration. Not all text is intended to be read. 

Figure 17. Logo and �nal color scheme with normal color vision (le�) and with Deuteranopia color vision 
(right). 
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To improve usability of the website, consistency was prioritized.  
is was 

achieved by �rst developing the venous malformation page (Fig. 18) and then reproducing 

its layout for all other speci�c vascular anomaly pages. Additionally, language was kept 

consistent throughout the website. For example, on the Overview Map, the button that 

says “Venous Malformation (VM)” leads to the venous malformation page that is titled 

“Venous Malformation (VM)”. 

Figure 18. �e initial design of the Venous Malformation page. Not all text is intended to be read. 

A�er the illustrations and text were uploaded to the venous malformation 

page, the layout and usability were reviewed with Ms. Lin of Link Studio. She noted 

that improvements could be made to the use of space within a page. 
is is especially 

important in a responsive website because when a site is viewed on a mobile device 
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instead of a desktop computer, the screen size is more narrow. 
e page width is reduced, 

and a multi-column layout will shi� to form a single column greatly increasing the length 

of a page. 
e designer must be aware of how much a user needs to scroll before reaching 

content. With this consideration, changes were implemented including reducing logo size 

by 30%, removing the redundant title bar, and reducing the size of buttons that link to 

areas further down the page (the “Description”, “Diagnosis”, and “Treatment” buttons) 

(Fig. 19).

Figure 19. Adjustments to the Venous Malformation page were made to improve use of space and reduce 
page length. Not all text is intended to be read. 

Review of Resource using DISCERN


roughout the process of research and page population, DISCERN was utilized 

to ensure the quality of the resource. As a reminder, DISCERN is an instrument and 

handbook designed to help consumers judge the quality of health information. It was 
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accessed through the DISCERN on the Internet project which was funded by the National 

Health Service Executive Research and Development Programme. 
is ��een-question 

evaluation form can be seen in Table 3. Upon completion of the site’s layout, homepage, 

and population of several speci�c anomaly pages including lymphatic malformation, 

venous malformation, infantile hemangioma, and arteriovenous malformation, patient 

allies and members of the general public were consulted about how well the resource met 

the guidelines put forth by DISCERN. 
is is an ongoing process, and their feedback will 

continue to be implemented to improve the quality of resource.
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Section 1. Is the publication reliable?
No Partially Yes

1. Are the aims clear? 1 2 3 4 5
2. Does it achieve its aims? 1 2 3 4 5
3. Is it relevant? 1 2 3 4 5
4. Is it clear what sources 
of information were used 
to compile the publication 
(other than the author or 
producer)?

1 2 3 4 5

5. Is it clear when the in-
formation used or reported 
in the publication was pro-
duced?

1 2 3 4 5

6. Is it balanced and unbi-
ased? 1 2 3 4 5

7. Does it provide details of 
additional sources of support? 1 2 3 4 5

8. Does it refer to areas of 
uncertainty? 1 2 3 4 5

Section 2. How good is the quality of information on treatment choices?
9. Does it describe how each 
treatment works? 1 2 3 4 5

10. Does it describe the ben-
e�ts of treatment? 1 2 3 4 5

11. Does it describe the risks 
of treatment? 1 2 3 4 5

12. Does it describe what 
would happen if no treatment 
is used?

1 2 3 4 5

13. Does it describe how the 
treatment choices a�ect over-
all quality of life?

1 2 3 4 5

14. Is it clear that there may 
be more than one possible 
treatment choice?

1 2 3 4 5

15. Does it provide support 
for shared decision-making? 1 2 3 4 5

Table 4. DISCERN questions and rating scale. 
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Section 3. Overall Rating of the Publication
Low Moderate High

Serious or 
extensive 
shortcom-
ings

Potentially 
important 
but not 
serious 
shortcom-
ings

Minimal 
shortcom-
ings

16. Based on the answers to 
all of the above questions, 
rate the overall quality of the 
publication as a source of 
information about treatment 
choices.

1 2 3 4 5

Transfer of Content to Hopkins Website

During the development of this website and content, it was decided that the 

content would be copied over to the existing departmental pages on the Johns Hopkins 

Hospital website (Fig. 20). Due to the high volume of tra�c experienced by this site, the 

content created through this thesis would reach the largest possible audience. However, 

the original site was still maintained with all original content.

Table 4.   (continued) DISCERN questions and rating scale. 
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Figure 20. Screen capture of the Johns Hopkins Hospital website with new readable content and 
illustrations. Not all text is intended to be read. 
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Results and Discussion


is thesis produced a website of information about vascular anomalies. 
e 

speci�c pages that have been populated with information during the course of this thesis 

are the Vascular Anomalies homepage, Overview of Vascular Anomalies, What do they 

look like?, Glossary, Vascular Malformations, Venous Malformation (VM), Lymphatic 

Malformation (LM), and Infantile Hemangioma (IH). Screen captures of these pages are 

located in Appendix A.


e readability of the information has been reviewed by FKGL, and by a 

combination of FKGL, Gunning-Fog score, Coleman-Liau index, SMOG index, and 

Automated Readability index (Table 5). Based on this assessment, this resource is readable 

to most Americans. By reviewing the DISCERN tool prior to and following resource 

creation, quality of the resource has been optimized. 
e information is organized with 

the patient in mind, utilizing layout and design elements to mimic the patient’s approach 

to their condition by starting at the broadest category of information (vascular anomaly) 

and working toward the most speci�c condition. 
e information is accompanied by 

illustrations that di�er vastly from the current visual resources, which consist of patient 

photos with censor bars over the subject’s eyes, or pixelation blur over the subject’s face. 

Patient photos are detached and jarring, while these illustrations show an aesthetically 

pleasing approach to this condition.
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FKGL Combined

Vascular Anomalies homepage 6 8.2
Overview of Vascular Anomalies 6.9 9.2
Vascular Malformations 7.4 10
Venous Malformation (VM) 5.4 7.2
Lymphatic Malformation 6.1 7.8
Infantile Hemangioma 5.5 7.3

Table 5. Assessment of the readability of each page.  �e Glossary page and the "What do they look like?" 
page have been excluded because they do not contain su�cient text. 
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Impact of Organization 

A medical professional primarily knows and communicates about the conditions 

he or she treats. 
is approach to health information o�en translates to the organization 

of health information in the virtual world. On a hospital’s website, information about 

vascular malformations would be on the web page of an interventional radiologist, 

while information about vascular tumors would be on the web page of a pediatric 

dermatologist, and information about both may be on the web page of a plastic surgeon. 


is organization is centered on the provider. However, from a patient’s perspective, the 

condition itself is paramount. A patient may seek the services of a pediatric dermatologist, 

an interventional radiologist, and a plastic surgeon throughout the process of diagnosis 

and treatment of their vascular anomaly. When health information is organized 

according to a clinician’s perspective, a patient is forced to traverse the hospital’s site, 

searching for and collecting fragments of information. If patient-centered care is the goal, 

then hospitals and medical professionals are failing with this approach. 

Disease-Speci�c Centers: A Patient’s Approach

Successful patient education considers how a patient will search for information 

about his or her condition. One solution that has been adopted by several successful 

hospitals is the creation of disease-speci�c centers. 
ese centers employ the expertise of a 

variety of specialties with the uni�ed intent to treat one overarching condition. 
is intent 

is re�ected in their web-based patient education. 
e condition is the primary focus, 

while the speci�c providers are secondary. A health resource user starts with information 

about his or her condition and then is led to the services of di�erent specialists. While the 

website created in this thesis utilizes this approach, the Johns Hopkins Hospital website 

and the pages onto which this health information was transferred could bene�t from 

reorganization.
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Establishing a Connection

A disparity exists between how patients and clinicians approach patient 

education. 
e majority of health resources are being produced at a level beyond what 

is understandable to the average American. 
ese resources are produced by people in 

the health professions, jobs that require a college degree, o�en a master’s or doctorate. 

Doctors have been immersed in academic language and specialty-speci�c terminology 

because this is the language they were taught and how they communicate with one 

another. Medical professionals create health resources with the intent to reach the general 

public. However, there is a discrepancy between the reading levels of those who hold the 

information, medical professionals, and those searching for information, the general 

public. 

All patient education, whether web-based or printed, has the same goal: to 

provide patients with health information to improve health behaviors. Successful 

patient education communicates complex ideas through a variety of methods, reaching 

the audience through illustrations, animation, and text. 
e recent �ndings on the 

inadequacy of online health resources have provided an expansion to the �eld of medical 

illustration. To establish a connection between patients and clinicians through web-based 

patient education, the principles of design governing traditional visual communication 

must be applied in the virtual world and amended to include accessibility, readability, and 

organization in virtual space.
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Asset Referral Information


e vascular anomalies web resource as well as all illustrations and text content 

created during this thesis can be viewed at:  

www.vascularanomalies.eleanorbaileyillustration.com.  

Some of the content has been adapted and can be viewed on the Johns Hopkins Medicine 

website. A copy of this thesis and all its assets is located in the Johns Hopkins University 

Department of Art as Applied to Medicine.
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Figure 21. Screen capture of the Vascular Anomalies homepage. Not all text is intended to be read. 
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Figure 22. Screen capture of the Overview page. Not all text is intended to be read. 



42

Appendix A

Figure 23. Screen capture of the Vascular Malformations page. Not all text is intended to be read. 
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Figure 24. Screen capture of the Venous Malformation page (footer cropped). Not all text is intended to be 
read. 
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ap
pe

ar
 le

ss
 in

te
ns

e 
a�

er
 tr

ea
tm

en
t b

ec
au

se
 o

f s
ca

r t
iss

ue
. 

M
or

ph
ol

og
ic

al
ly,

 v
en

ou
s m

al
fo

rm
at

io
n 

is 
o�

en
 ci

rc
um

-
sc

rib
ed

, l
ob

ul
at

ed
, a

nd
 is

ol
at

ed
 to

 a
n 

an
at

om
ic

al
 st

ru
ct

ur
e 

(u
su

al
ly

 m
us

cl
e)

. I
n 

co
nt

ra
st

, a
 ly

m
ph

at
ic

 m
al

fo
rm

at
io

n 
is 

m
or

e 
lik

el
y 

to
 in

�l
tr

at
e 

th
ro

ug
h 

se
ve

ra
l t

iss
ue

 p
la

ne
s. 

• I
f a

 p
at

ie
nt

 h
as

 a
 d

ee
p 

or
 la

rg
e 

V
M

, a
 d

oc
to

r w
ill

 w
an

t t
o 

ta
ke

 a
n 

M
RI

 to
 m

ak
e 

su
re

. M
RI

 st
an

ds
 fo

r M
ag

ne
tic

 R
es

on
an

ce
 Im

ag
in

g.
 

A
n 

M
RI

 is
 a

 sc
an

 o
r p

ic
tu

re
 o

f t
he

 in
sid

e 
of

 a
 p

at
ie

nt
’s 

bo
dy

. 

e 

M
RI

 w
ill

 h
el

p 
th

e 
do

ct
or

 se
e 

th
e 

siz
e 

an
d 

lo
ca

tio
n 

of
 th

e 
V

M
. A

lso
, 

M
RI

 w
ill

 h
el

p 
do

ct
or

s t
o 

se
e 

w
ha

t o
th

er
 im

po
rt

an
t t

hi
ng

s a
re

 n
ea

r 
th

e 
V

M
, t

ha
t m

ay
 b

e 
a�

ec
te

d 
by

 tr
ea

tm
en

t. 
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W
ha

t k
in

d 
of

 im
ag

in
g 

is 
do

ne
? (

co
nt

in
ue

d)
• M

R 
ve

no
gr

ap
hy

 is
 o

cc
as

io
na

lly
 in

di
ca

te
d 

to
 sh

ow
 th

e 
de

ep
 v

en
ou

s s
ys

te
m

 in
 le

sio
ns

 a
�e

ct
in

g 
an

 e
xt

re
m

ity
. 

• U
ltr

as
on

og
ra

ph
y 

ca
n 

be
 u

se
d 

in
st

ea
d 

of
 M

RI
 fo

r i
m

ag
-

in
g 

of
 so

m
e 

lo
ca

liz
ed

 v
en

ou
s m

al
fo

rm
at

io
ns

 a
nd

 d
oe

s n
ot

 
re

qu
ire

 se
da

tio
n 

in
 y

ou
ng

 ch
ild

re
n.

 
• P

hl
eb

ec
ta

sia
 is

 in
iti

al
ly

 im
ag

ed
 w

ith
 u

ltr
as

ou
nd

 to
 d

em
-

on
st

ra
te

 th
e 

di
la

te
d,

 in
co

m
pl

et
e 

ve
in

s a
nd

 la
rg

e 
pe

rf
or

a-
to

rs
.

• C
om

pu
te

d 
to

m
og

ra
ph

y 
is 

oc
ca

sio
na

lly
 in

di
ca

te
d 

to
 

as
se

s a
n 

os
se

ou
s v

en
ou

s m
al

fo
rm

at
io

n.
 

• I
nt

ra
le

sio
na

l v
en

og
ra

ph
y 

is 
no

t n
ee

de
d 

to
 co

n�
rm

 th
e 

di
ag

no
sis

 o
f a

 v
en

ou
s m

al
fo

rm
at

io
n.

 It
 is

 p
er

fo
rm

ed
 d

ur
-

in
g 

sc
le

ro
th

er
ap

y 
be

fo
re

 sc
le

ro
sa

nt
 is

 in
je

ct
ed

. 

• A
n 

M
RV

 is
 a

 sp
ec

i�
c t

yp
e 

of
 M

RI
 th

at
 sh

ow
s b

lo
od

 v
es

se
ls.

 M
RV

 
st

an
ds

 fo
r M

ag
ne

tic
 R

es
on

an
ce

 V
en

og
ra

ph
y. 

So
m

et
im

es
, t

he
 d

oc
to

r 
w

ill
 d

o 
an

 M
RV

 to
 se

e 
th

e 
sy

st
em

 o
f v

ei
ns

 co
nn

ec
tin

g 
to

 th
e 

V
M

. 
• A

n 
M

RA
 is

 a
 sp

ec
i�

c t
yp

e 
of

 M
RI

 th
at

 sh
ow

s b
lo

od
 v

es
se

ls.
 M

RA
 

st
an

ds
 fo

r M
ag

ne
tic

 R
es

on
an

ce
 A

ng
io

gr
ap

hy
. S

om
et

im
es

, t
he

 d
oc

-
to

r w
ill

 d
o 

an
 M

RV
 to

 se
e 

if 
th

er
e 

ar
e 

an
y 

ar
te

rie
s c

on
ne

ct
in

g 
to

 th
e 

V
M

.
• M

RI
/M

RV
/M

RA
 d

oe
s n

ot
 e

xp
os

e 
a 

pa
tie

nt
 to

 ra
di

at
io

n.
• F

or
 sm

al
l V

M
s, 

th
e 

do
ct

or
 co

ul
d 

do
 a

n 
U

ltr
as

ou
nd

 to
 se

e 
th

e 
V

M
. 



is 

is 
a 

go
od

 m
et

ho
d 

fo
r y

ou
ng

 ch
ild

re
n 

be
ca

us
e 

it 
do

es
n’

t r
eq

ui
re

 
se

da
tio

n.
 U

ltr
as

ou
nd

 c
an

 a
lso

 b
e 

us
ed

 to
 se

e 
Ph

le
bo

lit
hs

.
• A

 d
oc

to
r c

ou
ld

 d
o 

a 
C

T 
sc

an
 to

 se
e 

if 
th

e 
V

M
 is

 a
�e

ct
in

g 
a 

bo
ne

. 
C

T 
st

an
ds

 fo
r C

om
pu

te
d 

To
m

og
ra

ph
y. 

A
 C

T 
is 

lik
e 

an
 M

RI
, e

xc
ep

t 
it 

us
es

 x
-r

ay
s i

ns
te

ad
 o

f m
ag

ne
ts

.  
In

 g
en

er
al

, C
Ts

 a
re

 n
ot

 th
e 

be
st

 
w

ay
 to

 lo
ok

 fo
r V

M
.

TR
EA

TI
N

G

G
en

er
al

Ve
no

us
 m

al
fo

rm
at

io
ns

 c
an

 b
e 

m
an

ag
ed

 in
 d

i�
er

en
t w

ay
s, 

bu
t w

ill
 n

ot
 b

e 
10

0%
 c

ur
ed

. 
• B

ec
au

se
 v

en
ou

s m
al

fo
rm

at
io

n 
is 

at
 g

re
at

es
t r

isk
 fo

r 
ex

pa
ns

io
n 

du
rin

g 
ad

ol
es

ce
nc

e, 
pu

be
rt

al
 h

or
m

on
es

 m
ay

 
be

 in
vo

lv
ed

 in
 it

s p
at

ho
ge

ne
sis

. C
on

se
qu

en
tly

, w
om

en
 a

re
 

ad
vi

se
d 

to
 av

oi
d 

es
tr

og
en

-c
on

ta
in

in
g 

or
al

 co
nt

ra
ce

pt
iv

es
, 

be
ca

us
e 

es
tr

og
en

 h
as

 m
or

e 
po

te
nt

 p
ro

an
gi

og
en

ic
 a

ci
vi

ty
 

th
an

 p
ro

ge
st

er
on

e.

V
M

s c
an

no
t b

e 
co

m
pl

et
el

y 
cu

re
d,

 b
ut

 th
er

e 
ar

e 
m

an
y 

w
ay

s t
o 

m
an

-
ag

e 
th

em
 w

el
l.

D
oc

to
rs

 In
vo

lv
ed

C
hi

ld
re

n 
w

ith
 a

n 
ex

te
ns

iv
e 

ve
no

us
 m

al
fo

rm
at

io
n 

ar
e 

ev
al

ua
te

d 
by

 a
 h

em
at

ol
og

ist
. L

ar
ge

 le
sio

ns
 a

re
 at

 ri
sk

 fo
r 

co
ag

ul
at

io
n 

of
 st

ag
na

nt
 b

lo
od

, s
tim

ul
at

io
n 

of
 th

ro
m

bi
n,

 
an

d 
co

nv
er

sio
n 

of
 �

br
in

og
en

 to
 �

br
in

. F
ib

rin
ol

ys
is 

re
su

lts
 

in
 lo

ca
liz

ed
 in

tr
av

as
cu

la
r c

oa
gu

lo
pa

th
y. 



e 

ch
ro

ni
c 

co
ns

um
pt

iv
e 

co
ag

ul
op

at
hy

 c
an

 c
au

se
 e

ith
er

 th
ro

m
bo

sis
 

(p
hl

eb
lo

lit
hs

) o
r b

le
ed

in
g 

(h
em

ar
th

ro
sis

, h
em

at
om

a,
 o

r 
in

tr
ao

pe
ra

tiv
e 

bl
oo

d 
lo

ss
).

A
 te

am
 o

f d
oc

to
rs

 w
ill

 w
or

k 
to

ge
th

er
 to

 tr
ea

t a
 V

M
. A

n 
In

te
rv

en
-

tio
na

l R
ad

io
lo

gi
st

 is
 a

 d
oc

to
r t

ha
t c

an
 re

ad
 p

ic
tu

re
s a

nd
 sc

an
s o

f t
he

 
bo

dy
 a

nd
 u

se
 th

es
e 

im
ag

es
 to

 tr
ea

t t
he

 V
M

. 

is 

do
ct

or
 w

ill
 p

la
y 

a 
ro

le
 in

 b
ot

h 
di

ag
no

sin
g 

an
d 

tr
ea

tin
g 

yo
ur

 V
M

. P
at

ie
nt

s w
ith

 la
rg

e 
V

M
s m

ay
 a

lso
 se

e 
a 

he
m

at
ol

og
ist

. 

is 

is 
be

ca
us

e 
la

rg
e 

V
M

s c
an

 
le

ad
 to

 p
ro

bl
em

s w
ith

 b
lo

od
 cl

ot
tin

g.
  A

 h
em

at
ol

og
ist

 is
 a

 d
oc

to
r 

w
ho

 tr
ea

ts
 b

lo
od

 d
ise

as
es

. I
f y

ou
 a

re
 g

et
tin

g 
tr

ea
tm

en
t f

or
 a

 la
rg

e 
V

M
 th

e 
he

m
at

ol
og

ist
 w

ill
 m

ak
e 

su
re

 y
ou

r b
lo

od
 is

 cl
ot

tin
g 

pr
op

er
ly,

 
be

fo
re

, d
ur

in
g 

an
d 

a�
er

 th
e 

pr
oc

ed
ur

e. 
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W
he

n 
sh

ou
ld

 y
ou

 g
et

 
tr

ea
tm

en
t?

• V
en

ou
s m

al
fo

rm
at

io
n 

is 
a 

be
ni

gn
 co

nd
iti

on
, a

nd
 n

on
-

pr
ob

le
m

at
ic

 le
sio

ns
 c

an
 b

e 
ob

se
rv

ed
. 

• I
nt

er
ve

nt
io

n 
fo

r v
en

ou
s m

al
fo

rm
at

io
n 

is 
re

se
rv

ed
 fo

r 
sy

m
pt

om
at

ic
 le

sio
ns

 th
at

 c
au

se
 p

ai
n,

 d
ef

or
m

ity
, o

r t
hr

ea
t-

en
 v

ita
l s

tr
uc

tu
re

s, 
or

 fo
r a

sy
m

pt
om

at
ic

 p
hl

eb
ec

ta
tic

 a
re

as
 

at
 ri

sk
 o

f t
hr

om
bo

em
bo

lis
m

.
• M

an
y 

ch
ild

re
n 

do
 n

ot
 re

qu
ire

 tr
ea

tm
en

t a
t t

he
 ti

m
e 

of
 d

ia
gn

os
is.

 B
ec

au
se

 v
en

ou
s m

al
fo

rm
at

io
ns

 c
an

 sl
ow

ly
 

ex
pa

nd
, p

at
ie

nt
s m

ay
 b

ec
om

e 
sy

m
pt

om
at

ic
 a

nd
 se

ek
 

in
te

rv
en

tio
n 

du
rin

g 
la

te
 ch

ild
ho

od
 o

r a
do

le
sc

en
ce

. 
• O

cc
as

io
na

lly
, a

 v
en

ou
s m

al
fo

rm
at

io
n 

in
vo

lv
in

g 
an

 a
na

-
to

m
ic

al
ly

 se
ns

iti
ve

 a
re

a 
or

 c
au

sin
g 

a 
sig

ni
�c

an
t d

ef
or

m
ity

 
ne

ce
ss

ita
te

s m
an

ag
em

en
t a

s e
ar

ly
 a

s i
nf

an
cy

. I
f p

os
sib

le
, 

in
te

rv
en

tio
n 

sh
ou

ld
 b

e 
po

st
po

ne
d 

un
til

 a
�e

r 1
2 

m
on

th
s 

of
 a

ge
, w

he
n 

th
e 

ris
ks

 a
ss

oc
ia

te
d 

w
ith

 a
ne

st
he

sia
 a

re
 

lo
w

er
.

• 

er

ap
y 

fo
r l

es
io

ns
 c

au
sin

g 
a 

vi
sib

le
 d

ef
or

m
ity

 sh
ou

ld
 

be
 co

ns
id

er
ed

 b
ef

or
e 

4 
ye

ar
s o

f a
ge

 to
 li

m
it 

ps
yc

ho
lo

gi
ca

l 
m

or
bi

di
ty

. A
t t

hi
s t

im
e 

lo
ng

-t
er

m
 m

em
or

y 
an

d 
se

lf-
es

te
em

 b
eg

in
 to

 fo
rm

. 
• S

om
e 

pa
re

nt
s e

le
ct

 to
 w

ai
t u

nt
il 

th
e 

ch
ild

 is
 o

ld
er

 a
nd

 
ab

le
 to

 m
ak

e 
th

e 
de

ci
sio

n 
to

 p
ro

ce
ed

 w
ith

 o
pe

ra
tiv

e 
in

te
r-

ve
nt

io
n,

 e
sp

ec
ia

lly
 if

 th
e 

de
fo

rm
ity

 is
 m

in
or

. H
ow

ev
er

,if
 

th
e 

ve
no

us
 m

al
fo

rm
at

io
n 

en
la

rg
es

 o
ve

r t
im

e, 
it 

ca
n 

be
co

m
e 

m
or

e 
di

�
cu

lt 
to

 tr
ea

t. 

• V
en

ou
s M

al
fo

rm
at

io
n 

(V
M

) i
s b

en
ig

n,
 w

hi
ch

 m
ea

ns
 it

’s 
no

t c
an

-
ce

r. 
If 

a 
V

M
 is

n’
t c

au
sin

g 
pr

ob
le

m
s (

pa
in

, o
r l

os
s o

f f
un

ct
io

n)
 fo

r t
he

 
pa

tie
nt

, t
he

n 
do

ct
or

 w
ill

 ju
st

 ch
ec

k 
on

 it
 e

ve
ry

 y
ea

r. 
H

ow
ev

er
, V

M
s 

ca
n 

slo
w

ly
 e

xp
an

d 
ov

er
 ti

m
e. 

O
nc

e 
a 

V
M

 st
ar

ts
 c

au
sin

g 
pr

ob
le

m
s, 

do
ct

or
s w

ill
 st

ar
t t

re
at

m
en

t. 
• I

f a
 V

M
 is

 in
 a

 se
ns

iti
ve

 o
r d

an
ge

ro
us

 a
re

a,
 d

oc
to

rs
 m

ay
 w

an
t t

o 
tr

ea
t i

t r
ig

ht
 aw

ay
. 

• W
he

th
er

 a
 V

M
 n

ee
ds

 tr
ea

tm
en

t r
ig

ht
 aw

ay
 o

r n
ot

, t
he

 p
at

ie
nt

 
sh

ou
ld

 se
e 

a 
sp

ec
ia

lis
t d

oc
to

r b
ef

or
e 

ag
e 

4.
 


is 
is 

w
he

n 
lo

ng
-t

er
m

 
m

em
or

y 
an

d 
se

lf-
es

te
em

 b
eg

in
 to

 fo
rm

. D
ef

or
m

ity
 c

an
 le

ad
 to

 p
sy

-
ch

ol
og

ic
al

 p
ro

bl
em

s. 
D

oc
to

rs
 w

ill
 m

ak
e 

su
re

 p
at

ie
nt

s a
nd

 fa
m

ili
es

 
fe

el
 g

oo
d 

ab
ou

t t
he

 tr
ea

tm
en

t t
im

el
in

e.

Ph
ar

m
ac

ot
he

ra
py

?
Si

ro
lim

us
• I

nd
iv

id
ua

ls 
w

ith
 re

cu
rr

en
t d

isc
om

fo
rt

 a
re

 g
iv

en
 lo

w
-

do
se

 p
ro

ph
yl

ac
tic

 d
ai

ly
 a

sp
iri

n 
to

 p
re

ve
nt

 p
hl

eb
ot

hr
om

-
bo

sis

M
an

y 
do

ct
or

s a
re

 w
or

ki
ng

 o
n 

ne
w

 tr
ea

tm
en

ts
 fo

r V
M

s. 
A

 n
ew

 d
ru

g 
ca

lle
d 

Si
ro

lim
us

 h
as

 w
or

ke
d 

fo
r s

om
e 

pa
tie

nt
s. 

Fo
r m

os
t v

as
cu

la
r 

an
om

al
ie

s, 
a 

co
m

bi
na

tio
n 

of
 tr

ea
tm

en
t m

et
ho

ds
 is

 b
es

t. 
Yo

ur
 d

oc
-

to
r w

ill
 h

el
p 

yo
u 

de
ci

de
 w

he
re

 to
 st

ar
t.



53

Appendix B

Sc
le

ro
th

er
ap

y?
• S

cl
er

ot
he

ra
py

 in
vo

lv
es

 th
e 

in
je

ct
io

n 
of

 a
 sc

le
ro

sa
nt

 in
to

 
th

e 
ve

no
us

 m
al

fo
rm

at
io

n,
 w

hi
ch

 c
au

se
s c

el
lu

la
r d

es
tr

uc
-

tio
n,

 th
ro

m
bo

sis
, a

nd
 in

te
ns

e 
in

�a
m

m
at

io
n.

 S
ca

rr
in

g 
le

ad
s t

o 
sh

rin
ka

ge
 o

f t
he

 le
sio

n.
• 


e 
�r

st
-li

ne
 tr

ea
tm

en
t f

or
 a

 p
ro

bl
em

at
ic

 v
en

ou
s 

m
al

fo
rm

at
io

n 
is 

sc
le

ro
th

er
ap

y, 
w

hi
ch

 g
en

er
al

ly
 is

 sa
fe

r 
an

d 
m

or
e 

e�
ec

tiv
e 

th
an

 re
se

ct
io

n.
 E

xc
ep

tio
ns

 to
 th

is 
ru

le
 

in
cl

ud
e:

 S
m

al
l, 

w
el

l-l
oc

al
iz

ed
 le

sio
ns

 th
at

 c
an

 b
e 

ea
sil

y 
ex

ci
se

d 
fo

r c
ur

e. 
G

lo
m

uv
en

ou
s m

al
fo

rm
at

io
ns

 w
hi

ch
 re

-
sp

on
d 

le
ss

-f
av

or
ab

ly
 to

 sc
le

ro
th

er
ap

y. 
Ve

no
us

 m
al

fo
rm

a-
tio

ns
 in

vo
lv

in
g 

th
e 

pa
lm

ar
 a

sp
ec

t o
f t

he
 h

an
d 

or
 a

dj
ac

en
t 

to
 a

n 
im

po
rt

an
t n

er
ve

 su
ch

 a
s t

he
 fa

ci
al

 n
er
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H
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 m
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 d
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 m
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s m
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f p
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 c
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 d
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 b
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 m
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 p
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 c
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r d
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 d
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t r
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r t
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Appendix C

List of Glossary Terms De�ned in the Resource:

Arteriovenous Malformation 

benign 

cardiologist 

clinical trial 

dermatologist 

Hemangioma 

hematologist 

lymph 

lymphatic vessels 

pathologist 

radiologist 

Sclerotherapy 

Ulceration 

Vascular Anomalies 

Venous Malformation
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