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Disclaimer:

This is not intended to be medical or clinical advice. Any recommendations here should be
reviewed for the appropriateness for your individual child and their unique situation. Also,
please note that each document should include the date that it was last reviewed or updated.
Research and guidelines that have been released after that date may represent more up-to-
date recommendations.
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Noonan Syndrome
At a Glance

Noonan Syndrome (NS) is a genetic disorder that is usually inherited
from a parent who has NS but can also occur spontaneously. The
features of NS are often not visible in a newborn, so it may not be
diagnosed until the child gets older. Children with NS may have
short stature, heart defects, distinctive facial features, and
developmental delays. Other findings may include differences in
clotting ability, chest shape, the lymphatic system, and eyesight. Up
to a third of individuals with NS have a mild intellectual disability.
There is wide variation in symptoms even within the same family.

Meet Sara on page 10

Common Features of NS

Facial Appearance
e Low setears
e Vivid-blue or blue-green eye color
e Wide spaced, downward slanting eyes
e Epicanthal folds (extra fold at the inner corner of the eye)
e Thick or droopy eyelids
e Lack of affect or expression
Musculoskeletal
e Short stature
e Broad or webbed neck
e Unusually shaped chest wall
e Scoliosis or other spine abnormalities
e Low muscle tone
e Joint hypermobility
Medical Issues
e Heart defects
e Kidney abnormalities
e Blood-clotting issues
e Delayed puberty
Developmental/Cognitive
e Developmental delay (variable) but speech difficulties common
e Vision or hearing issues
e Intellectual impairment in about 15%
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In Depth

Medical/Dietary Considerations

What you need to know

The list of possible medical problems in NS is quite long. Usually, each affected person has only
some of the problems, and their severity varies widely. It is important to ask the parents about
their child’s specific medical issues. There is no cure for NS. Each symptom must be addressed

individually. Therefore, it is important to ask the parents about the medical issues in their child.

School age children with NS may have more frequent absences than the typical student
because of medical appointments, illness, pain, or fatigue. No special diet is required for NS,
although a well-balanced diet is important.

Medical Issues
e Blood clotting is impaired in some individuals with NS
o Children may bruise easily, have nosebleeds, or experience prolonged bleeding
after an injury
o Aspirin can cause excessive bleeding problems
o Girls with NS may experience heavy bleeding during their periods
e Some children may have a heart defect or may have irregular heart rhythms
e Low muscle tone and hypermobile joints can increase injury risk and contribute to
fatigue
e Scoliosis and/or chest wall abnormalities (pectus excavatum/carinatum) are common
and can limit function if very severe
e There s an increased risk of some cancers in these children

What you can do

e Encourage a yearly check-up and studies as needed in the child’s Medical Home. Obtain
any updated care plans
e Follow any cardiac care plans if applicable
e Periodic vision screening and/or hearing screening if there are any concerns
e PT may be helpful for low muscle tone or if there is significant skeletal deformity
e Discuss pain management plan with parents
o Discuss the use of anti-inflammatories as appropriate. No aspirin
o Ensure proper storage of ice/gel packs at school
o Notify the parents of any pain or suspected injury
o Tips developed for those with Ehlers-Danlos Syndrome may be useful
e Avoid aspirin
e Note any changes in behavior, mood, or academic performance and notify the parents
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Education Supports

It is important to have high learning expectations for children who have Noonan syndrome,
utilizing their strengths and interests as a foundation. Encourage use of the core educational
curriculum and modify it to meet the child's individual needs.

What you need to know

Most children with NS have normal intelligence, but 10-30% require special education supports.
Even in individuals with NS who have normal intelligence, their 1Q is about 10 points lower than
unaffected family members. Most children will perform well in typical education settings. It is
important to identify their strengths and challenges.

Motor Development
Motor development may be delayed. This is due to a combination of overly flexible joints and
low muscle tone. It can impact learning in multiple ways.

e Children may have a higher rate of clumsiness and poor coordination

e Motor issues may lead to poor sitting posture and difficulties with balance

e Short stature may affect positioning

e Activities that require good hand eye control like writing may present difficulties

Communication/Language Challenges
Verbal communication difficulties are common. Language delay may be related to hearing loss
or motor delay and can be the root of future difficulties in literacy skills, including reading,
writing, and spelling

e Articulation problems are common. Most respond well to speech therapy

e Verbal performance is typically lower than nonverbal performance

e Problems with receptive language

e May have difficulty with higher order language such as reasoning, problem solving,

understanding humor, and perceiving the rhythms and subtle contours of verbal speech

Other Learning Concerns
e Visual/spatial abilities may be evident can cause difficulty matching shapes and sizes,
puzzles may be challenging
e Individuals with NS may have signs of developmental disorders such as dyspraxia, ADHD,
autism spectrum disorder (ASD)
o Difficulties with executive functioning in ADHD or ASD can include
o Problems sustaining attention, switching tasks, or with working memory
o Difficulty understanding abstract language and concepts, or thinking flexibly
o May struggle to remember, process, and organize information efficiently which
affects planning and can lead to problems in math and reading

What you can do

Interventions for Motor Development and Visual Spatial Challenges
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e Physical and occupational therapy can help identify helpful tools and support gross
motor and fine motor skills

e Ensure appropriate sizing of desk, seating, lockers, etc

e Modified notetaking (i.e. Fill in the blank notes)

e Allow extra time for writing/drawing work and limit written homework

e Practice tracing shapes and copying pictures

e Use thicker pencils or pencil grips

e Sloping surface may help (easels)

e Use fine motor activities (Legos, play dough)

e Practice folding and cutting with scissors

e Provide feedback as they may not be aware of mistakes

e Use lined paper to help place written responses on the sheet. Consider writing on every
other line

e Graph paper may help especially in math problems to help line up work

e Use verbal descriptions to reinforce visual information

e Provide clear tests that are as simple as possible with only a few problems on a page

Interventions for Verbal/Language Challenges

e May benefit from speech and occupational therapy

e Take learning style into account

e Many strategies that are used with dyslexia can be effective

e May appear to understand but have low comprehension

e Support language understanding by using simple short sentences, visual prompts, and

pictures

e Use a child’s experiences and interests to engage in learning.

e Allow extra time

e Repeat directions

e Provide simple overview or summary before lesson

e Provide lesson summaries

e Record lesson so child can listen again

e Promote language development
o Give ample time for responding
o Boost self-confidence by calling on them when they know answer
o Encourage child to repeat the questions before responding
o Allow time to rehearse and respond

Interventions for ADHD and Executive Dysfunction
e Seat with limited distractions
e Present information concretely
o Simplify verbal and explain concepts clearly
o Provide visual cues, and instructions
o Ask child to repeat instructions
e Post schedule and assignments in easy viewing
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o Review schedule visually and verbally
o Give reminders of schedule during the day
e Review homework
e Prepare for transitions
o Provide alerts 15, 10, and 5 minutes before transitions
e Help with organization at home and school
o Have a place for all things
o Use different colored notebooks for different subjects
e Pair student up with well-organized peer
e Break instructions into steps
e Use priority lists for large assignments
e Allow extra time for tests
e Allow use of fidget toy tools (ex. Velcro, sticky tack, kneaded erasers)
e Use communication book between teachers and parents
e Develop rules and routines
e Use manipulative materials to demonstrate concepts
e Repeat information and use positive reinforcement
e Help the child find a starting point especially on complex tasks
o They often have a hard time with multiple step tasks. They may lose track of
what they are doing
e Select relevant task goals
e Use a calendar to track important events
e Organize a means to solve complex problems
e Monitor and evaluate behavior and emotions

In adolescence, consider vocational needs. This can include assessing cognitive strengths and
weakness, teaching adaptive behavior, and teaching daily living skills as needed.

Behavioral and Sensory Supports

What you need to know

Individuals with NS may have increased anxiety, panic attacks, social introversion, poor self-
awareness, and difficulties identifying and expressing feelings and emotions. They may
experience teasing over physical appearance.

Adults with NS may also have body image problems with poor self-esteem, depression, and
social inadequacy. Note that most adults with NS will finish high school and have paying jobs.
Many will attend college.

What you can do

e Early identification and behavioral interventions can be helpful for anxiety and self-
esteem issues
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e Provide a peer buddy or social skills group
e Unstructured situations may be difficult for individuals with mood and anxiety disorders
(e.g., school assemblies, in-between classes, on bus, and on field trips)
o Watch for overload
o Prepare them ahead of time
o Offer supports
o Redirect behaviors

Physical Activity, Trips & Events

Physical Activity

Individuals who have NS are not usually limited in their activities. The only exception is for
those children with a specific complication (e.g., heart or bleeding condition). The child’s doctor
can indicate if any restrictions are needed.

Field Trips

No special precautions are generally needed for children with NS. However, accommodations
may be appropriate if the child has behavioral, sensory, learning or medical issues. Provide any
necessary mobility supports and consider priority seating for sensory needs. Check for any
medical care plans. Individuals may need preparation about what to expect during the activity.

School Absences and Fatigue

What you need to know

¢ School age children who have NS may have increased or frequent absences due to
medical issues

¢ Individuals with NS generally do not have excessive fatigue unless they have a medical
complication.

What you can do

e Contact parents if changes are noticed.
e Provide assignments and notes

Emergency Planning

Emergency plans will be individually determined, based on child’s unique needs and medical issues.
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Resources

Medline Plus

MedlinePlus is an online health information resource for patients and their families and friends.
It is a service of the National Library of Medicine. This link will provide a good medical overview
of the condition without being too technical.
https://medlineplus.gov/genetics/condition/noonan-syndrome/

Noonan Syndrome Foundation
The Noonan Syndrome Foundation is a volunteer run nonprofit that supports and advocates for
those with NS. They host an annual family conference. http://www.teamnoonan.org/

Noonan Syndrome Awareness Association (Australia)

The Noonan Syndrome Awareness Association works to increase awareness of NS among health
professionals and the general public, as well as to help families find and access services. They
are located in Australia. Click on their “Resources” tab to find information for specific audiences
including teachers. https://noonansyndrome.com.au/

Marla Wessland’s Noonan Syndrome Information Webpage

This is a comprehensive collection of links to information and resources about Noonan
syndrome. It is maintained by Marla Wessland, whose daughter, Sara, is featured in “Meet a
Child with Noonan Syndrome” on the last pages of this document.
http://www.wessland.com/noonansyndrome.htm
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Info for School Nurse and Primary Care Staff

Noonan Syndrome is a complex condition that will be best managed by good collaboration
between the school nursing staff and primary care staff as part of the student’s team. Work
with the parents to get signed releases to share information at the school nurse’s office and the
primary care office.

Gene Reviews is a peer-reviewed point-of-care reference accessible via the National Library of
Medicine. The entry for Noonan Syndrome provides a comprehensive summary of the
condition and describes some ongoing surveillance and management issues. It is a great
resource for medical providers. http://www.ncbi.nlm.nih.gov/books/NBK1124/

HIPAA Concerns

Sometimes concerns by primary care staff about violating HIPAA regulations can hamper care
by limiting access to necessary medical information. Please note that if care is intended to be
delivered by school staff, clarifying medical orders or medication instructions represents
continuation of medical care and is not a violation of HIPAA. To avoid any issues like this,
remind the parents to sign a release of information form at the primary care office. The school
nurse should keep a copy of that release in the student’s file, if possible, to facilitate sharing of
information in the event that there is difficulty obtaining needed information.

Example letter for physician to provide to school

“My patient has been diagnosed with Noonan syndrome. This is a
rare genetic condition that is characterized by short stature, distinctive facial features, and
developmental delays. Children may have speech and learning difficulties, heart defects, or
blood clotting issues. This condition necessitates an Individualized Education Program (IEP) or
504 plan.”

Created by NERGN with funding from HRSA grant UH7MC30778. Revised 5/2024
9



gemey

Noonan Syndrome

Meet a Child with Noonan Syndrome:
Spunky Sara!

Sara was introduced to our GEMSS website by her geneticist as
“Spunky Sara.” Sara’s mother Marla echoes the sentiment with her
description of Sara as an extremely energetic little girl who is
enthusiastic about almost everything and is “a lot of fun.” Sara is 9
years old and lives near Boston, MA. She is in third grade and is in
all typical classes at her local community school.

“Many children with Ns have learning disabilities but Sara does not
have any that are significant enough to be noticed at school,” says { LY
Marla. She describes Sara as a quirky kid who excels in her academics but “marches to the beat
of her own drummer.” At one time, Sara did have an IEP to get physical, occupational and
speech/language therapies in school, especially for articulation. However, she now has a 504
plan which is helpful for her vision and some Gl issues. She has preferred seating so she can see
well in the classroom and has access to the bathroom whenever she needs it.

She achieved her early gross motor milestones later than many children, but she now
participates in kung fu and running programs with her peers.

Sara was diagnosed at about 6 months of age. A cardiologist noticed a heart murmur during
her first few days of life and, although she did not have any of the more significant cardiac
issues that many with NS have, he later referred her family to a geneticist because he
recognized other signs of NS. Sara tested positive for a genetic mutation for Noonan that is
present in about 50% of the people diagnosed with this syndrome. Prior to that, Sara had
surgery when she was five days old to correct her severe laryngomalacia (floppy larynx tissue)
that was causing breathing problems.

Over the years, she has had quite a few specialists in and out of her life. She is currently on
growth hormone and is now about even height with some of the children in her class and she is
now on the CDC growth chart. She sees an endocrinologist, ophthalmologist,
Gastroenterologist, orthopedist, and geneticist. Although some children with NS may have a G-
tube, especially during their first few years, Sara did not need one. She had supports to help her
gain weight from nutritionists and speech/language pathologists, as well as her
gastroenterologist.

Sara is very social and loves birthday parties, neighborhood block parties, and family events.
She loves being in groups of kids and “loves life!”

Her mother Marla is a former preschool special education teacher. She is active in supporting
other families as part of an international Facebook group. Marla has also organized a regional
support group to help local families connect with one another.
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Marla has some advice for other parents whose children i R S

have NS:

Get all the early intervention you can! They really
can catch up with this extra help and the

feeding support can be so helpful.

Because there is so much variation in each child, if
you give any information (articles, etc.) about Ns to
the school team, highlight the items that affect your
child.

Work with the school system for any IEP/504
accommodations. There are many things that can
easily be done. For example, a small step stool at the -
sink for the shorter children may be needed, or an OT to help adjust the seating so feet
are on a firm surface and the children have a good position for handwriting.

Teach your child to advocate for her/himself. If there is a substitute teacher who isn’t
aware of their needs, they may need to advocate for themselves.

Marla’s advice for teachers, school nurses, and others at school:

Talk to parents about the specific issues for their child. The list of possible issues is so
long, and no one will have all of the possible issues. Get parents to highlight the issues
that affect their child.

Sometimes, you would never even know a child has Noonan syndrome because they are
so mildly affected.

Fatigue and pain are very real for SOME children. They may need to be excused from
gym or allowed to rest if they are fatigued.

They may have some extra absences due to doctor’s appointments or fatigue.

Thank you so much to Sara and family for sharing their story! And thank you to the team

at the Institute on Disability at UNH for assisting in collecting these stories.
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