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4 Spina Bifida

Spina bifida is the most common type of neural tube defect and is the
focus of this book. “Spina bifida” means split spine (“bifida” means
split; “spina” means spine), referring to an opening, or split, that occurs
in the spine.?

The spinal cord is a cylindrical column of nerves that form the main
communication pathway between the brain and the rest of the body. An
atypical opening in the spine (called a “lesion”) in an individual with
spina bifida allows the spinal cord and nerves to herniate” into a bulging
sac. When that happens, the spinal cord and nerves are damaged by sev-
eral factors, including pressure on the spinal cord and other structures
from the uterine wall (during fetal movement or uterine contractions),
and exposure to amniotic fluid (especially if the lining around the sac
ruptures).>” Figure 1.1.1 shows a developing fetus with spina bifida.

Lesion

Uterus

Amniotic fluid

Amniotic sac

Figure 1.1.1 Fetus with spina bifida.

Spina bifida is considered a neuromuscular condition, which is a con-
dition that affects the nervous system and muscles, and the communi-
cation between them. It is a complex, chronic medical condition that
requires lifelong management. While the condition is challenging, with
appropriate management, individuals with spina bifida can live a full
life. Many finish high school, obtain a college degree, are employed,
and live independently.®

* Be displaced from their normal position.
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The opposite of courage isn't cowardice;
it's conformity.
Jim Hightower

My name is Rachelle, and I am the proud mama of a very capable,
intelligent, and sassy 17-year-old named Madeline (Maddy) who loves
theater, does modeling, is active in extracurricular school programs
such as the speech team, and has spina bifida. I share this to let you
know that if you have a child with spina bifida, the road ahead may
look daunting, and yes, there will be tears. There is also a beautifully
complex human that will move mountains in this world with your love,
support, and advocacy.

I was 21 years old when I found out I was pregnant: unmarried, finan-
cially unstable, and on a path of a “party first” mentality. After the
shock and fear of finding out I was going to be a parent wore off, I
began to embrace pregnancy. I bought maternity clothes, started rea-
ding What to Expect When You’re Expecting, and best of all, began
feeling I was ready to be a mother. I had lots of family support and I
couldn’t have been happier. Every time I saw a baby or toddler doing
something cute, I thought, I can’t wait until my baby does that. It was
an excitement | had never felt before.

About halfway through my pregnancy, in August 2007, my dad, who
had just finished his first tour in Iraq with the military, took us on a
vacation to Hawaii. It was amazing, but the entire time I kept thinking,
I can’t wait to get back home for my upcoming doctor’s appointment.
It would be at that appointment that I would hear the heartbeat of my
child, see a picture of them, and find out if I was having a boy or a girl.
My life would be forever changed.

That ultrasound appointment was certainly not what I expected. I had
anticipated it with excitement but quickly noted that the technician
seemed to spend quite a while looking at the fetus and taking various
measurements. She seemed confused and even a little concerned. When
she told me that she was going to have the doctor come in and talk to
me about a few things, I thought, okay, no big deal. Maybe he will
be the one to tell me the sex of the baby and set me up for follow-up
appointments or discuss the coming months of pregnancy. But when
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and genetics, 10

impact on brain, 44-46

impact on central nervous system, 40—-42

impact on spine and spinal cord, 38-43,
39,43

level of lesion, 55-57, 57

management, 37, 67-68, 121-145,
433-440 (see also surgery, for spina
bifida)

and pain, 355-357, 427

in postnatal stage, 79-80

prenatal repair, 37, 56, 68

in prenatal stage, 67-73, 74-78

prevalence, 7-8

prognosis, 53-54

risk factors, 8-11

transition to adult health care, 411-415,
413, 414-415, 433-434

types of, 47-52

spina bifida occulta, 48, 48-49, 49
spinal brace, 287-288, 288
spinal cord

about, 27-31, 28, 30, 31

associated conditions, 59

bowel and bladder function, 184-185,
185

and central nervous system, 20, 21

and cerebrospinal fluid, 24-25, 26

development, 3-4, 16, 16, 17, 19

impact of spina bifida, 38-43, 39, 43

nerve function, 41

See also central nervous system; neuro-
logical conditions; spine
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spine
about, 27-30, 28, 30, 114, 114
conditions related to spina bifida,
262-264, 263, 264
impact of spina bifida, 38-42, 39, 185
managing conditions related to spina
bifida, 272
orthoses, 287-288, 288
surgery, 310-311
See also spinal cord
split cord malformation, 52
standers, 291-293, 292-293
strabismus, 361
strollers, 293-295, 294
surgery, for spina bifida
in adulthood, 434
before and after, 72
benefits, 74-76
bladder management, 219-223, 220,
221, 429
bowel management, 206-207, 207, 435
musculoskeletal system management,
307-311, 436
postnatal, 71, 74-76, 78
prenatal, 56, 68, 71, 72-73, 77-78, 426
risks of, 77-78
wound treatment, 338
See also neurological conditions:
management
swallowing, problems with, 80, 133, 376,
386
syringomyelia, 42, 161-162, 175
syrinx, 42, 161162, 175
systematic review, 505

T

terminal myelocystocele, 52

tethered cord, 42, 163-1635, 164, 175, 428,
434

three-dimensional (3D) gait analysis, 246

toileting equipment, adaptive, 197,
198-199

transfers, 278-280

tricycles, 298-300, 299-300

U

ultrasound
as diagnostic tool, 13, 177
to monitor pregnancy, 67, 77

urinary system, 92, 93, 226-230. See also
bladder

urinary tract infections (UTIs), 214,
226-228,427,429

\)

vesicoureteral reflux, 189

visuospatial function, 374-375

vitamin B9, and neural tube defects, 8—10
VP (ventriculo-peritoneal) shunt, 168-174

w
wheelchairs
about, 294-298, 296-297, 298
and arm injuries, 265-266, 272
wound management, 335-339. See also
pressure injuries

X
X-rays, 177



“This book does a phenomenal job of describing all the different ways the
condition can affect a person. It also caters to different audiences—people with
spina bifida, parents, and those who take care of people with the condition.”

—GRACIE HADLICH, AN ADULT LIVING WITH SPINA BIFIDA

“This handsome resource belongs in the hands of every individual with spina bifida
and on the shelf of every professional serving this complex population.”

—JONATHAN CASTILLO, MD, MPH, FAAP

“Spina Bifida is a highly accessible resource that weaves together medical
expertise with practical information for people living with the condition.”

—NIENKE DOSA, MD, MPH

pina bifida is a neural tube defect that results in incomplete closure of the

vertebrae, muscles, and skin that normally surround and protect the spinal

cord and nerves. Initial management focuses on restoring protection for the
spinal cord and nerves and monitoring the brain closely.

This practical guide addresses the most common type of spina bifida, myelomenin-
gocele, its associated conditions across the lifespan, and evidence-based best practice.
It also includes the lived experience of families. The writing of Spina Bifida was
led by Kelly Cho, MD, Pediatric Rehabilitation Medicine Physician at Gillette
Children’s, a world-renowned center of excellence for the treatment of brain, bone,
and movement conditions. This book is part of the Gillette Children’s Healthcare
Series, a series of books for families who are looking for clear, comprehensive infor-
mation. Health care professionals, researchers, educators, students, and extended
family members will also benefit from reading it. Other titles in the series include:

Craniosynostosis

Idiopathic Scoliosis

Spastic Hemiplegia—Unilateral Cerebral Palsy

Spastic Quadriplegia—Bilateral Cerebral Palsy

Spastic Diplegia—Bilateral Cerebral Palsy, second edition
Epilepsy

Scoliosis—Congenital, Neuromuscular, Syndromic,

and Other Nonidiopathic Types

® Osteogenesis Imperfecta
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