AUDREY VERNICK, COPAA/SEAT
MONIKA JONES, JD

THEB RECOVERY PROJECT
CHILDHOOD PSY SURGERY
FOUNDATIO




The purpose of this guide is to provide educators with a broad overview of some of the challenges
faced by a child after hemispherectomy surgery, as well as to provide parents and educators with
some guidelines and strategies for intervention.

It is not intended to be a comprehensive guide to all issues that may impact a child in the educational
environment after hemispherectomy, nor is intended to be a predictor of outcomes in any way.
Although each child is different, there are some commonalities after the procedure which are
addressed here as they may have a profound impact on the child’s success in the educational
environment.

Nothing in this guide should be interpreted as constituting legal or medical advice. Unless otherwise
indicated, “child” or “children” refers to a child who has had hemispherectomy surgery.

This document was produced by the The Brain Recovery Project, copyright © 2015, 2016, 2017. It may
be reproduced provided a full citation of the source is given. The trademarks referenced are owned by
the companies with which they are associated.

For additional resources about brain surgeries to stop seizures in childhood and information, please
contact: The Brain Recovery Project: Childhood Epilepsy Surgery Foundation, 115 California Blvd., Suite
1024, Pasadena, CA 91105. You may reach us at info@brainrecoveryproject.org or at 626-225-2841.
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WHAT IS A HEMISPHERECTOMY?

A hemispherectomy is a surgical procedure where one half of the brain is removed or disabled in a
final attempt to stop catastrophic childhood epilepsy that is unresponsive to anti-epileptic drugs.
Although it is a drastic procedure, in most cases the quality of life for the child greatly improves
afterwards. Some children have the procedure done in infancy, while others may develop like their
typical peers for several years until their seizures begin and surgery is necessary.

The term hemispherectomy is used to describe many different surgical procedures that are used to
completely disable and/or disconnect one side of the brain. In all hemispherectomy surgeries, the
neurosurgeon’s goal is to completely sever the corpus callosum so that the two sides of the brain
cannot communicate information. Additionally, the four lobes of the affected hemisphere are either
removed in their entirety or partially removed and disconnected from one another as well as from
other important brain structures.

OVERVIEW OF FUNCTIONAL, MOTOR, AND BEHAVIORAL OUTCOMES

Approximately 50-85 percent of children who have this procedure are seizure-free afterwards;
however, the procedure leaves the child with severe physical and sensory deficits that are
unavoidable. This includes the loss of half the child’s field of vision and significant weakness of the
opposite side of the body.

Despite these challenges, a recent comprehensive study of over 100 children and adults who had
childhood hemispherectomy reports that:

- 83% were able to walk independently;

- 70% had satisfactory speaking skills;

- 60% participated in mainstream schools with assistance;

- 42% over the age of 6 had satisfactory reading skills; and,

- 21% of adults in the study who had the procedure were gainfully employed.

Children after hemispherectomy are neurologically complicated. For this reason, a comprehensive
evaluation plan - sometimes annually - is required to fully understand the impact the procedure has
on the child throughout their educational experience.

A comprehensive evaluation plan should include the following assessments:

- health

- vision, including assessment for acuity, field loss, and cortical vision impairment;

- hearing, including assessment for central auditory processing;

- social and emotional status, including functional behavior assessment and psychological
evaluation;

- general intelligence (where age appropriate);

- academic performance;

- functional behavior;

- communicative status, including augmentative communication and assistive technology;
and,

- mobility/gross motor.




Because of the nature of hemispherectomy surgery, children are always at risk of new or recurring
medical problems, new or changing learning disabilities, and social and emotional issues even many
years after the procedure. As their bodies change and their minds develop, new physical,
psychological and neurological issues may arise. They may develop more, not fewer, challenges in
school. Any changes in their skills, capabilities, and emotional makeup must therefore be assessed in
light of the procedure and related issues (such as return of seizures, onset of hydrocephalus, etc.)

VISION

Homonymous hemianopsia

The most significant visual impairment a child will have after hemispherectomy surgery is
homonymous hemianopsia. Homonymous hemianopsia, a type of cortical vision impairment, is a loss
of half the visual field on the same side in both eyes opposite the removed hemisphere. For example,
after right hemispherectomy, the child will be completely blind from the nose/midline all the way to
the left ear (and vice versa for left hemispherectomy). Simply put, there is an absence of vision in the
blind field.

It is very important to note here that this is more than a loss of the peripheral field - it includes a loss
of half the foveal (central) field and the entire opposite parafoveal field.

Homonymous hemianopsia can dramatically affect the child’s ability to navigate the environment
after surgery. Orientation is particularly affected by hemianopsia. The child may bump into walls often,
trip on objects on the floor, fall in otherwise benign environments, or be startled when something
suddenly appears in the remaining field of vision. Fear of falling or inability to navigate obstacles with
ease often causes the child significant distress which may result in their inability to fully participate in
classroom and recreational activities. Children with hemianopsia may search their blind field with
their intact vision, but this search may be slow. Slow search patterns do not allow comprehension of
the environment fast enough to avoid an obstacle. Homonymous hemianopsia can also affect a child’s
reach and fine motor skills.

In a classroom setting, the child may be unable to see the teacher in the front or the classroom or the
lesson plan on the wall. Seating location is important to ensure that the instructor is not in the child’s
field cut.

Many children after hemispherectomy have hemispatial neglect - the inability to recognize stimulus
coming from their affected side. People with hemispatial neglect are often unaware of their condition.
Friends or therapists might suggest they look to their neglected side but that instruction
misunderstands the problem they have with navigating the space around them: because the child is
completely unaware that something is missing from their affected side in the first place, it is
extremely difficult for them to be aware of it even after prompting.

Hemianopic dyslexia

Reading can present a particular challenge to a child with homonymous hemianopsia. Mean reading
speed can be diminished, resulting in subjectively diminished reading performance: in other words,
because the child cannot read as fast as their typically-developing peers, they and their educators
believe they do not read well.




Right hemianopsia, which results after left hemispherectomy, can have a severe impact on reading in
individuals who read languages that are written and read from left to right (e.g. English, Spanish,
French). This is because the right half of the central field of vision and the entire right parafoveal
field are gone. When asked to fixate on a word, the child will see only the left half of the word until
he/she is able to quickly scan to the right to see to the end of the word. This makes word identification
extremely difficult. At a minimum, educators should provide the child with time to see the right half
of the word.

Left hemianopsia, which results after right hemispherectomy, can also have a significant impact on
reading because the child cannot see the first part of the word. Again, word identification can be very
difficult. Because the first part of a word often contains information to quickly identify it, they may
have frequent reading errors. Children may also have problems finding the subsequent line of text.
When asked to read a sentence, the child must have time to skip forward to see the upcoming words
that are otherwise lost in the blind field.

Reading can become so laborious because of the field cut that children may not want to attempt to
try it, even for pleasure. Educators should have patience with a child who tires fast for this reason.

Visual processing

Visual processing, or the brain’s ability to understand and process what the eyes see, can sometimes
be a challenge after hemispherectomy. Due to the nature of the surgery, the connections of the
occipital lobe (the part of the brain that receives input from the eyes) is disconnected from other parts
of the brain which may result in visual processing difficulties.

Visual processing is comprised of several different parts and includes:

1. visual closure - knowing what an object is when seeing only part of it. A child with visual closure
issues may struggle to identify a word when they can only see a few letters (as may occur due to
homonymous hemianopsia);

2.visual discrimination - using eyesight to compare features, like color and shape, from one to another
object. A child with visual discrimination issues may confuse one letter for another;

3. visual figure-ground discrimination - differentiating a shape or word from its background. A child
with visual figure-ground discrimination may struggle to pick out numbers or words from a page;

4. visual memory - recalling something the child saw recently. A child with visual memory problems
may struggle to recall a written phone number or how a word is spelled;

5. visual sequencing - distinguishing the order of numbers, letters, words, or images. Problems with
visual sequencing may cause a child to struggle with filling in the bubbles on a test, aligning numbers
for addition or subtraction, or keeping their place when reading a page;

6. visual-spatial processing - understanding how an object’s location relates to you. A child with
visual-spatial processing issues may struggle with judging time, reading a map, etc,;

7. visual-motor processing - using the eyes to coordinate body movements. Children with visual-motor
processing may be unable to copy word or judge the distance of an object.




Oculomotor control
Other visual challenges such as strabismus (“lazy eye”), nystagmus, and depth perception may be a
challenge due to poor oculomotor control which is common after hemispherectomy.

HEARING AND LISTENING

Challenges with hearing after hemispherectomy are poorly understood. Most children will pass a
typical pure tone hearing test (given while the child is wearing ear phones so that information can be
assessed for each ear) because the remaining hemisphere of the brain can assess the single tone given
separately in each year during the test; however, when the single hemisphere is required to process
sounds coming into both ears at the same time, problems arise. Many children struggle with central
auditory processing disorder, hyperacusis, or misophonia.

Cortical auditory impairment

Central auditory processing disorder, a type of cortical auditory impairment, is a condition where the
brain is unable to process incoming words or sounds properly. A child with central auditory processing
disorder may be easily distracted or unusually bothered by loud or sudden noises, gets upset in noisy
environments, has difficulty following directions, struggles with abstract information such as math
word problems, or has difficulty following conversations.

Research shows that children after hemispherectomy will do well on “sound in quiet” tests (where
they listen to different environmental sounds and words, without ear phones, in a sound-proof booth);
however, when there is competing noise from the environment (‘sound in noise”) or environmental
sounds or words coming into both ears at the same time (“dichotic listening”) hearing is impaired.
Regardless of right v. left hemispherectomy, recognizing words in noise is impaired. In addition, after
left hemispherectomy, recognizing filtered words (distorting the word sounds) is often impaired as
well.

This presents a serious problem for children after hemispherectomy in an educational environment. A
child may be trying to listen to curriculum instruction from the teacher while a classmate is talking
behind him. He may be trying to follow a speech therapist’s intervention during a group speech
session with other children making noise in the room. This process is often challenging, even for
persons with normal hearing and cognitive abilities; but, for a child with physical, visual, and cognitive
challenges, this can be overwhelming.

Because a child after hemispherectomy typically has good auditory recognition of spoken words in a
quiet environment, a quiet educational environment is needed during times of academic instruction.

Hyperacusis
Anecdotally, many parents report that their child is hyper-sensitive to loud noises such as dogs
barking, fire engine sirens, and books slamming onto the floor.

Misophonia

Although case reports are absent in the research literature, anecdotal reports from parents establish
that many children are hypersensitive to certain common environmental sounds after
hemispherectomy surgery. Sounds of rustling papers, squeaky doors, or the hum of an air conditioner
may be problematic for the remaining half of the brain to process, causing the child distress.




MOBILITY

Hemiparesis

Because the surgery removes or disconnects the upper motor neurons from one side of the brain that
are responsible for approximately 90% of intentional movement on the opposite side of the body, the
child is left with hemiparesis - a severe weakness - of the opposite side of the body. Existing
connections to the motor neurons of the remaining part of the brain, however, make it possible for the
child to recover some movement, including the ability to walk and use the affected hand as an assist
or for some bimanual activities. Although fine motor of the hand will be severely impaired, the child
should be able to move the affected shoulder and upper arm. Some finger movement, especially
closing of the hands, can occur with therapy.

Children with hemiparesis often have difficulty maintaining balance due to weakness. Performing
daily living tasks such as dressing, eating, grabbing objects, or using the bathroom can be difficult.
Most children require orthotic devices for their feet to address drop foot, ankle weakness, pronation,
and other issues.

Coordination
Some children may have poor motor coordination, which often manifests as clumsiness and a general
unawareness of the space their bodies occupy.

Spasticity, tightness, and contracture

Because the upper motor neurons of the brain are removed on the diseased side, most children
eventually develop spasticity and tightness of the hand, arm, foot, and ankle. This is commonly
referred to as upper motor neuron syndrome. Physical and occupational therapists should be aware of
this challenge for a child after hemispherectomy, and provide adequate interventions and splinting as
appropriate.

Hip and shoulder subluxation

Children with hemiparesis sometimes develop hip and/or shoulder subluxation - where the ball of the
Mmain joint migrates out of the socket. This can cause pain and, in cases of complete subluxation,
inability to walk or move the arm. Leg length discrepancy is one sign of hip subluxation, and
significant shoulder sag (where clothing slips off the shoulder) is a sign of shoulder subluxation.
Occupational and physical therapists working with children in the educational environment after
hemispherectomy should be aware of this potential issue and report any change in gait or arm
movement to the parent.

Fine motor function

As discussed above, hemispherectomy has a profound effect on the child’s ability to use the hand
opposite the removed hemisphere. Isolating finger movement, turning the hand over (palm up), and
holding the wrist at a proper angle is severely impaired, as is grasping and releasing objects. Some
children after hemispherectomy do better switching to one-handed typing or dictation if the struggle
of handwriting becomes too daunting.

Additionally, fine motor control in the otherwise unaffected hand can be impaired its connections to
the affected hemisphere have been cut. This can cause poor handwriting or other fine motor
challenges in the otherwise unaffected hand.




Frequent physical or occupational therapy is required to help develop these skills. Such therapy is
most effective when it is initiated at an early age and may be needed throughout the educational
experience.

Bimanual tasks should be encouraged in therapy sessions. These include activities that require using
the affected hand as a stabilizer, an active/passive assist, or manipulator. Card games, arts and crafts,
and other activities can be incorporated into therapy sessions to develop bimanual tasks.

SENSATION

Our senses help us understand the world around us. They include sight, taste, smell, sound, touch,
proprioception (sensing where one’s body is in space), and balance. Sensory input from the
environment is processed by the brain by its elaborate connections. The sensorimotor strip in the
brain is responsible for relaying the sensation of touch throughout the body, as well as proprioception
and kinesthesia (ability to sense your body moving in space.)

Because the procedure removes or disconnects the sensory strip on one side of the brain, sensation,
proprioception, and kinesthesia can be profoundly affected. This may include aversity to certain food
tastes or textures, sensory-seeking behaviors such as biting/chewing on toys or pencils, or similar
behavior.

Children with sensory processing disorder may over-respond to sensation and, for example, find
clothing uncomfortable. Anecdotally, some parents report that after hemispherectomy their child
may over-react to light, sound, certain food or play item textures (e.g. Play Doh or shaving cream), and
find them unbearable.

Difficulties with proprioception, kinesthesia, and vestibular/balance are also a common complaint.
Educational professionals should be aware of all sensory input which may affect the child’s ability to
succeed in an educational environment.

In some children, sensory processing disorder may be diagnosed. Appropriate therapy interventions
should be commenced to addressed sensory challenges as soon as possible.

INTELLECTUAL ABILITY

Research studies, although limited, show that the average intellectual quotient (IQ) of a child after
hemispherectomy is typically in the 70s, with many achieving normal IQ of 85 or higher, and others at
50 or below; however, it is now known that IQ test scores account for only 40- 50% of expected
achievement in the general population of people with intellectual disabilities. With intensive
intervention, children after hemispherectomy with intellectual and/or learning disabilities can be
successful in school.

Children after hemispherectomy are likely to have learning disabilities in specific information
processing areas, such as difficulties understanding complex and abstract concepts, difficulties in
retrieving stored information, and spatial/ perceptual disorders. As they grow older, it is possible that
they may make slow progress in certain language skills compared to their peers. Problems in these
areas may emerge in the late-elementary and middle school grades.




Reading

In typically-developing children, the left hemisphere of the brain is well known to support crucial
aspects of language such as phonemic awareness (understanding the relationship between letters
and sounds), syntax (arranging words and phrases to form sentences), morphology (the grammatical
units of a language, such as, in English, the rule that the letter is at the end of a word makes it plural),
as well as language meaning. The right hemisphere is traditionally dedicated to language in context,
such as pragmatics (knowing when to take turns in conversation), prosody (speed patterns and
stresses in a language), and meaning. Despite these known lateralizations, children after both left and
right hemispherectomy can and do learn how to read.

Reading, however, is the most significant issue affecting the life of a child after hemispherectomy.
Only 42% over the age of 6 years old have satisfactory reading skills. When one side is removed,
reading challenges ranging from problems with phonological processing to serious reading
comprehension issues can arise.

Because it is well-settled that children with mild-to-moderate intellectual disability can learn to read
given consistent, explicit, and comprehensive reading instruction across an extended period of
time - at least three years or more - it is imperative for children to have intensive instruction after
hemispherectomy. Because of the severe nature of the surgery and the history of intractable epilepsy,
regardless of which side of the brain was removed, all children after hemispherectomy should be
considered with or at risk for reading disabilities. Identification of a child at risk for reading disability
should be done in preschool.

Children after hemispherectomy will have different individual strengths and weaknesses in reading
regardless of side of surgery. For this reason, experts demand that comprehensive reading
assessments are imperative so that educators can understand the child’s strengths and weaknesses.

“These individual strengths call for flexible literacy instruction
based on standardized assessments that analyze individual
strengths and are used to generate intervention strategies.”

Educators should conduct comprehensive reading assessments of children after hemispherectomy
surgery to reveal the child’s strengths. Reading instruction methodologies should play to those
strengths, and the reading instructor should be prepared to change instruction methods if needed.

Phonological awareness, vocabulary building, and comprehension

New research shows that phonological awareness, vocabulary, and comprehension are positive
correlates for literacy after hemispherectomy. Individual education plan goals should target these
skills as early as possible.

Previously, it was thought that children after left hemispherectomy could not learn to read
phonetically; however, new research shows this is not true. In fact, the right hemisphere is able to
support reading and phonological processing skills that are normally a left hemisphere function.

What's clear from the research is that educators must not assume reading ability based on side of
surgery. Again, comprehensive reading assessments must be conducted to determine the child’s
strengths and weaknesses.
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A cautionary note about reading aloud

Educators are cautioned not to draw conclusions regarding a child’s reading ability based on their
prosody (timing, phrasing, emphasis, and intonation) or rapid automized naming (how quickly the
child can name an object aloud). Issues in this area may be related to the child’s visual deficits, motor
planning struggles, or hemiparesis of muscles in the mouth (dysarthria).

Nonverbal learning disorder

Significant disparities between verbal intelligence and non-verbal intelligence in neuropsychological
evaluations are reported in research studies and data collected to date after hemispherectomy.
Anecdotally, some parents of verbal children after hemispherectomy report their child speaks well in
social and academic environments but has been diagnosed with a nonverbal learning disorder (NLD.)
Children with NLD do not accurately process information that is not verbal or linguistic in nature.
Instead, they rely almost exclusively on a very literal interpretation of verbal communication. The
child’s ability to organize the visual-spatial field, adapt to new or novel situations and/or accurately
read nonverbal signals and clues (such as body language) is impaired.

NLD encompasses three areas: motor (lack of coordination, balance problems and difficulties with fine
grapho-motor skills); visual-spatial-organizational (poor visual recall, faulty spatial perceptions,
difficulties with spatial relations); and social (inability to comprehend nonverbal communication,
difficulties adjusting to novel situations and deficits in social judgment and interaction.) Some
characteristics of NLD are similar to, and often misdiagnosed as, attention deficit hyperactivity
disorder (ADHD).

Organizational skills

A child after hemispherectomy may have problems with organizational skills. He may have difficulty
following multistep instructions and often have trouble integrating and interpreting incoming
information. She may pay attention to each detail as it comes in, rather than combining them into
more meaningful wholes.

SPEECH AND LANGUAGE

In approximately 95% of typically-developing children, speech and language is a function of the left
hemisphere of the brain; however, after left hemispherectomy surgery, approximately 44 - 76% of
children have expressive and receptive language skills depending on the underlying condition which
caused the seizures. Some are even bilingual. Thus, educators, evaluators, and therapists are strongly
cautioned against drawing any conclusions about the ability to speak based upon the side of

surgery.

Regardless of the primary deficit, children with severe speech impairment need intensive speech
therapy as early as possible. Young children benefit from frequent, shorter sessions (e.g., up to four
times/week for 30 minutes each session). These are preferred over longer, less frequent sessions.

Expressive verbal speech

Expressive speech can be challenging after hemispherectomy. Children who spoke prior to the
surgery may take several years to fully return to baseline. Additionally, children who did not speak
prior to hemispherectomy have been known to speak afterwards, even when surgery occurred as late
as nine years old.
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Apraxia

Because the surgery removes parts of the brain responsible for motor planning and intentional
movement, many children after hemispherectomy are diagnosed with apraxia. Apraxia is a motor
speech disorder where the child has problems saying sounds, syllables, and words; the child knows
what he/she wants to say, but the brain has difficulty making the muscle movements necessary to say
it.

It is well-settled in the research literature that children with apraxia require intensive therapy services.
Appropriate therapy should be provided accordingly.

Dysarthria, articulation, and prosody

Many children have challenges with articulation (making clear speech sounds) and prosody (patterns
of stress and intonation) which may be caused by motor planning challenges or motor deficits related
to hemiplegia, and which can also affect the oral muscles used in speech. Mild dysarthria is common
after hemispherectomy, leading to issues with intelligibility and audibility of vocal communication;
thus, appropriate therapy interventions to help with articulation should be instituted early.

Augmentative and alternative communication

Augmentative and alternative communication (AAC) includes all forms of communication (other than
oral speech) that are used to express thoughts, needs, wants, and ideas. People with severe speech or
language challenges rely on AAC to supplement existing speech or replace speech that is not
functional. Special augmentative aids, such as picture and symbol communication boards and
electronic devices, are available to help people express themselves. This may increase social
interaction, school performance, and feelings of self worth.

AAC users should not stop using speech if they are able to do so. The AAC aids and devices are used to
enhance their communication. The following AAC techniques and devices should be considered for
the non-verbal or limited-verbal child after hemispherectomy:

- Picture exchange communication system;
- Big Mac Button;
- iPad applications, such as Yes/No HD, TouchChat, etc.

BEHAVIOR

Significant behavioral problems have been reported in approximately 27% of children after
hemispherectomy. Challenging behaviors can include:

- Inattention;

- Impulsivity;

- Attention Deficit Hyperactivity Disorder (ADHD);

- Autism/Autistic characteristics (hand flapping, humming, perseveration, self-stimulation);
- Hyperkinesis (inability to sit still);

- Impaired socialization.

Autism and ADHD

Autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD) are the two most
common neuropsychiatric disorders in children with epilepsy, especially if the epilepsy is resistant to
medication (a prerequisite for any child being considered for hemispherectomy surgery.) Behavioral
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intervention strategies, especially applied behavior analysis, should be strongly considered by the
educational team as a service for a child
after hemispherectomy surgery.

Socialization

The ability to successfully attribute mental states to other people and understand them as a cause of
behavior is a key process in guiding a variety of social behaviors and activities. Impairments in the
ability to read social situations can contribute to social separation or isolation from the child’s peer
group or impact their ability to find employment and sustain friendships in adulthood. Some example
include:

- problems identifying when a speaker is lying or sarcastic exchanges;

- difficulty recognizing negative facial emotions such as anger, fear, disgust, or sadness;

- expressions of love and affection that are socially inappropriate given the context of the
situation.

Medical trauma and post-traumatic stress disorder

A child who has had hemispherectomy has likely undergone many traumatic medical experiences at
a young age, including countless seizures, medical and surgical procedures, and never-ending doctor
visits. Although medical trauma does not rise to the level of post-traumatic stress disorder in every
child, the educational team should be well-informed of these experiences and how they may affect
the child in the educational environment.

Research shows that students who have experienced a traumatic event are at increased risk for
academic, social, and emotional problems as a result of these experiences. Schools can be an ideal
setting for mental health professionals to intervene with traumatized students, by supporting both
their trauma-related psychological problems and their ability to learn in the classroom.

Social isolation and educational progress

Children with physical disabilities are already aware of their difference from other children can feel
socially isolated and rejected. Sometimes, due to specific learning disabilities, they have been unable
to develop age-appropriate social skills. Social isolation and frustration about not fitting in or feeling
different can lead to emotional problems.

Some children may have a constellation of issues including ADHD, a learning disability, physical
challenges, and emotional and/or behavioral problems. If the child’'s mental health disability results in
difficulty making and keeping friends, isolation from peers, or frequent altercation with peers, then
the disability interferes with the child’s ability to take advantage of the instruction that is provided by
the school.

Educational progress is more than just academic progress. Social skills development is part of the
educational process. If the child’s disability is serious enough to warrant special mental health and
therapeutic interventions, these should be provided to enable him to make friends and socialize
appropriately. In this case, the educational team should request an assessment for
educationally-related mental health services (ERMHS Evaluation).

Educationally-related mental health services can include outpatient mental health counseling, family
therapy, parent counseling and training, day treatment, therapeutic services provided at a nonpublic
school, and coordinated, case managed mental health service provided by a therapeutic team,
sometimes called wraparound services.
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Behaviors and anti-epilepsy medications

Because hemispherectomy surgery has only a 50 - 85% success rate, many children remain on
anti-epileptic drugs (AEDs) after the procedure. AEDs may cause behavioral challenges; ther efore,
educators should be aware of the drugs taken by the child and their effects.

Headaches and migraines

Headaches after hemispherectomy are common, and some can mimic migraines; however,
headaches can also be a symptom of hydrocephalus or shunt malfunction. Parents should be advised
immediately if headaches are reported as more frequent or severe by the child.

Fatigue

Fatigue is a hallmark symptom of upper motor neuron injury. In hemispherectomy, because the upper
motor neurons have been removed on one side, fatigue is a common complaint. Also, at least 75% of
persons with brain injury report fatigue.

Educational instruction should be provided at times when the child is the least fatigued.

Seizures

Not all children are seizure-free after hemispherectomy surgery. Although hemispherectomy surgery
has the highest rate of seizure control of all the epilepsy surgeries (with 60 - 85% of children
seizure-free depending on the underlying cause of the seizures) return of seizures post-surgically can
present serious challenges in the educational environment.

A seizure plan is a must for any child after hemispherectomy surgery, regardless of whether they are
seizure-free at the time of the educational meeting. All members of the child’s educational team
should be trained in identifying seizures.

Although the scope of this guide does not include an in-depth discussion of types of seizures and their
presentation, a brief review is appropriate here:

e A seizure can be anything from something as simple as feeling a deja vu, a “staring spell,” a
stomach ache, to a convulsion that includes dropping to the floor, uncontrollable shaking, and
loss of consciousness;

e Loss of consciousness does not define a seizure. A child can be completely aware during a
seizure, hold a conversation, and even go about their activities;

e Some seizures cannot be seen (subclinical seizures) but they often manifest themselves as
changes in behavior, arrest or regression of skills, headaches, stomach pain, or photosensitivity.
Parents should be advised immediately of any abrupt or unusual change in behavior.

Hydrocephalus

At any given time, the brain is bathed by approximately half a cup of cerebrospinal fluid. If too much
cerebrospinal fluid is present in the brain, it can cause a serious increase in intracranial pressure that
can lead to permanent brain damage, coma, and in extremely rare cases, even death. (Conversely, too
little cerebrospinal fluid can lead to similar problems. Children who have shunts after
hemispherectomy can over-drain, causing similar issues.)
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Approximately 23% of children develop hydrocephalus after hemispherectomy surgery, some up to
ten or more years later. The educational team should be familiar with the symptoms of hydrocephalus
and report them to the parent immediately. They include, but are not limited to:

Seizures;

Dizziness;

Problems with balance or mobility;
Sleepiness;

Vomiting;

Problems with vision;

Behavioral changes.

If the child has a shunt, and exhibits any of the symptoms listed above, they may be experiencing
shunt failure.
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