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Goals

 Introduction to Neuropsychology

 Overview of the neuropathology of SBM as it relates to neurocognitive 
profile

 Overview of the neurocognitive profiles seen in SBM

 Functional consequences of neurocognitive differences (classroom and 
community)

 Interventions to maximize success for our children with SBM

 Questions



What is Neuropsychology?

 PhD/PsyD in Clinical Psychology with graduate level course work and 
subsequent fellowship training in Neuropsychology

 Study of brain behavior relationships
 Predominately standardized paper/pencil tests designed to assess

 Global Ability
 Attention
 Executive Functions
 Language
 Memory
 Academics
 Adaptive skills
 Emotional and Behavioral Functioning



Spina Bifida Myelomeningocele 
(SBM)

 Part of a group of birth defects called 
neural tube defects, wherein SBM is the 
most common and most severe

 Neural tube defects are the result of a 
failure of the neural tube to close causing 
in the spinal cord and in the bones of the 
spine.
 Muscle weakness of the legs, 

sometimes involving paralysis
 Bowel and bladder problems
 Orthopedic problems — such as 

deformed feet, uneven hips and a 
curved spine (scoliosis).

 Associated with malformation of the 
cerebellum and the hind brain 
(>90%).
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Primary Effects on Brain Structures

 Cerebellar dysgenesis (abnormal development)

 Thinning of the corpus callosum

 Obstructive hydrocephalus
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Chiari II Malformation

 Cerebellar dysgenesis

 Obstructive hydrocephalus



Cerebellum “Little Brain”

 Planned motor control 
(hand-eye coordination)

 Attention and switching

 Execution

 Timing and 
synchronization



Corpus Callosum

 Main connecting fiber band 
between the hemispheres

 Less impact if compromised during 
early development than later in life

 Impacts processing efficiency



Ventricles

 Produce fluid that circulates 
around the brain and spinal cord

 Provides cushioning and nutrients



Hydrocephalus

 Abnormal condition in which an 
accumulation of cerebrospinal 
fluid (CSF) within the ventricular 
system results in increased 
intracranial pressure

 Leads to decreased volume of 
gray matter (nerve cells) and 
thins white matter (nerve fibers)
 Impacts motor and cognitive 

skills 



Impact on the Developing Brain

Increased Intracranial 
Pressure

Expansion of ventricles and 
displacement of adjacent 

brain structures

Structural and functional alterations, impaired 
cerebral blood flow, changes in metabolism and 

neurotransmission 



The Neurocognitive Effects of SBM

 As a group, children with SBM show 
stronger verbal than perceptual and 
visual-spatial skills. 

 Better reading skills than math skills.
 Motor difficulties.
 Difficulties with attention.
 Behavioral difficulties.



Thank you for your Time!



Actually, it’s not so straightforward

 There are strengths and difficulties within abilities common in SBD

 Difficulties are variable among patients related to severity of condition
 Hydrocephalus

 Cerebellar integrity 

 White matter thinning



Strengths and Challenges



Language

Strength
 Large vocabulary (verbosity)

 Understanding of word definitions

 Grammar and usage

 Socially fluent

 Fluid

Challenge
 Semantic-pragmatic discourse

 Flexible word use

 Applying new words 

 Understanding implied meaning

 Tendency to omit important aspects

 Understanding non-contextual 
idioms. 
 a mile a minute

x Break a leg



Perception and Visual-Spatial 

Strength
 Categorical perception

 Faces

 Identifying objects

Challenge
 Mental rotation

 Distinguishing objects from others
 Seeing an object among 

distractors

 Relational perception 
 Judging distance when throwing a 

ball

 Spacing letters on a line



Attention

Strength
 Sustained attention is typically 

good

 Show improvement with age

Challenge
 Difficulty switching attention

 Difficulty disengaging attention



Memory

Strength
 Implicit memory

 Learning procedures

 Associated learning ( learning 
relationships). 

 Paired Associates (names and 
faces)

Challenge
 Explicit memory

 Lists of words

 Remembering details of stories

 Precise recall of new events

 Information is encoded more 
slowly



Motor

Strength
 Motor adaptation

 Procedural motor learning

Challenge
 Novel motor tasks

 Fine and gross motor

 Smooth motor pursuit



Timing

 Difficulties with eye-hand 
coordination

 Difficulty with timing in 
conversation 

 Difficulty with keeping track of 
time

 Difficulty with sense of rhythm 



Reading

Strength
 Reading decoding

 Developing sight-word 
vocabulary

 Reading and retaining facts

Challenge
 Reading comprehension

 Grasping the main or implied idea

 Grasping novel concepts 



Mathematics

Strength
 Learning rote number facts

 Calculation procedures

Challenge
 Larger number facts 

 Number sense and flexibility

 Applied math

 Estimations and approximations 
(e.g., size, length, price).

 Regrouping



Social

Strength
 Very social

 Good social language 

 Typically good with adults

Challenge
 Physical mobility issues (to a point)

 Social pragmatic language

 Tangential speech

 More struggles with peers

 Requires more hints in social 
settings (Boundary issues)



Behavior

Strength
 Social and engaging

Challenge
 Behavioral regulation

 Not responsive to feedback or 
instruction about behavior

 Not as responsive to feedback or 
instruction about behavior



General Interventions

 Early assessment and information to parents about the cognitive profile and to the 
child(adapted to developmental level).

 Neuropsychological assessment at 4 and 6 years, + one or two times during school 
years. For adults if needed

 Evaluation of activity-performance skills (AMPS) and time -perception by 
occupational therapist from 5 years ( + later as needed)

 Early introduction of support and technical aids for structure and planning. A personal 
”coach” is often needed also for adults.

 Intensified support during the transition years – studying, work……

 Psychology counseling optional



Educational Interventions

 Special Education 

 Section 504 of the American’s with Disabilities Act

 IDEA – Other Health Impairment (OHI); Specific Learning Disability (SLD); Intellectual 
Disability (ID) 

 What Works Clearinghouse website (https://ies.ed.gov/ncee/wwc/).



Reading

 Don’t assume good decoding 
means good comprehension

 Pre-read

 Ensure good pace

 Use visuals to help “get a picture.”

 Ask to restate what was read

 Model good reading 
comprehension (Actively read 
with child)



Math



Accommodations: Attention

 Quiet work environment

 Eliminate timed tasks/tests

 Well organized, structured

 Frequent breaks

 Clear instructions

 Redirection



Accommodations: Language

 Encourage monitoring what is said

 Encourage effective communication of meaning

 Redirect if they wander off topic

 Use simple straightforward explanations

 Routinely check for understanding of spoken 
language/instructions
 Paraphrase back



Accommodations: Memory
 Present new information in chunks

 Allow opportunities for rehearsal

 Present information in logical sequence
 Minimize extraneous information

 Present information in multiple ways

 Reinforce conceptual learning through 
practical activities

 Pair learning experiences

 Teach notetaking, outlining, and summarization 
skills.



Accommodations: Visuospatial/Motor

 Allow extra time for written work and assignments

 Allow for oral examinations or audiotaping creative writing exercises

 Encourage use of word processing/keyboarding



Accommodations: Executive Functions

 Develop a predictable routine

 Foster Initiation

 Break down complex tasks into smaller steps
 Plan/organize steps to completion

 Organizational strategies
 Journal

 Calendar

 Time management

 Set homework time, environment

 Encourage checking and proofing work

 Reinforce student for effort to initiate, organize, and problem solve!



Accommodations: Social Skills

 Skills groups

 Structure unstructured time

 Role-play

 Give constructive feedback



Accommodations: Behavior

 Similar to Social
 Skills groups

 Structure unstructured time

 Role-play

 Give constructive feedback

 Also…
 Increase the percentage of positive opportunities

 Explore family environment

 Consider psychotherapy to help with self-esteem, behaviors, social skills, etc.…



Thank you for your Time!



Questions?
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