Instituto Nacional de Neurologia y | Revista de
Neurocirugia Manuel Velasco Suarez | Enfermeria Neurologica

QOriginal article

Intervenciones de prevencion y tratamiento en recién nacidos
con defectos del tubo neural

Interventions of prevention and treatment on newborn with neural
tube defects

Ariela Vazquez Hernandez! 0000-0003-0381-8660 Laura Alvarez Gallardo? 0000-0003-2820-5027

Resumen

Introduccién: los defectos de tubo neural son anomalfas congénitas del sistema nervioso central; estas
malformaciones elevan el grado de morbimortalidad en los recién nacidos durante los diez primeros afios de
vida.

Objetivo: definir las intervenciones que el profesional de enfermerfa puede realizar en el recién nacido con
defectos del tubo neural tomando en cuenta aspectos de prevencién y tratamiento.

Material y métodos: se realizé una bisqueda sistematizada en las bases de datos de PudMed y BVS de julio-
septiembre 2021, que incluyo articulos completos relacionados con intervenciones de enfermerfa a recién
nacidos con defectos del tubo neural publicados entre 2016-2021 y articulos médicos de revision literaria.
Resultados: se seleccionaron 41 articulos para definir las intervenciones, a saber: a. intervenciones preventivas
con el consumo de 4cido fdlico, control prenatal y educacién sanitaria, b. intervenciones relacionadas al
tratamiento enfocadas al cuidado de las derivaciones ventriculoperitoneales y cuidado de heridas quirdrgicas,
c. intervenciones ante complicaciones.

Discusién: las tasas de mortalidad y discapacidad infantil han incrementado en los tltimos afios a pesar de los
avances en la medicina preventiva, por lo que toma relevancia el consumo de dcido f6lico, educacién sanitaria
y métodos de cuidado hospitalarios.

Conclusiones: la enfermera neonatal puede participar con cuidados estandarizados en beneficio de los
recién nacidos considerando intervenciones para evitar retraso en el crecimiento y desarrollo de los hitos

motores y cognitivos, reducir complicaciones y mejorar las posibilidades de una ptima condicién de vida.
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hidrocefalia, derivacién ventriculoperitoneal, mielomeningocele.

Vazquez Hernandez A., Alvarez Gallardo L. Interventions of prevention and treatment on newborns

with neural tube defects Rev Enferm Neurol.2021;20(3):pp. 179-188.

Addres for correspondence: Ariela Vizquez Herndndez Received: November 5 2021
'Divisién de Estudios de Posgrado de Enfermerfa, Accepted: November 29 2021
Instituto Nacional de Pediatria,

Escuela Nacional de Enfermerfa y Obstetricia, Universidad
Nacional Auténoma de México, México

Instituto Nacional de Pediatrfa, Ciudad de México, México

E-mail: ary.ela21v@gmail.com.

Revista DE ENFERMERIA NEUROLOGICA. ISSN: 1870-6592, Vol. 20, num. 3, september-december: pp. 179-188.. 179



Interventions of prevention and treatment ...

quez Hernandez A. et al.

Abstract

Introduction: neural tube defects are congenital anomalies of the central nervous system; These
malformations increase the degree of morbidity and mortality in newborns during the first ten years of life.
Objective: define the interventions that the nursing professional can be carried out in newborns with
neural tube defects, considering aspects of prevention and treatment.

Material and methods: systematized search was carried out in the databases of PudMed and BVS
during July-September 2021, which included complete articles related to nursing interventions for
newborns with neural tube defects published between 2016-2021 and medical literature review articles.
Results: forty-one articles were selected to define the interventions: a. Preventive interventions in
the consumption of folic acid, prenatal control and health education, b. Interventions related to
treatment focused on the care of ventriculoperitoneal shunt and surgical wound care, c. interventions
for complications.

Discussion: infant mortality and disability rates have increased in recent years despite advances in
preventive medicine, which is why the consumption of folic acid, health education and hospital care
methods are relevant.

Conclusions: neonatal nurse can participate with standardized care for the benefit of newborns,
considering interventions to avoid delayed growth and development of motor and cognitive

milestones, reduce complications and improve the chances of an optimal life condition.

Key words: neural tube defects, nursing care, prevention, folicacid, hydrocephalus, ventriculoperitoneal

shunt, myelomeningocele.

Introduction (CNS). Neural tube anomalies produce damage to
the nervous system, learning difficulties, paralysis,

Congenital malformations are structural  and death. Frequently reported congenital
or functional anomalies that develop during  malformations in Mexico are anencephaly,

intrauterine life and are detected during pregnancy, ~ encephalocele and spina bifida; however, the

delivery or after the birth,"? according to estimates
from the World Health Organization, on a world-
wide scale, every year over 303.000 newborns die.?

The neural tube develops after the third week
of pregancy and closes around the twenty-eighth day.
Neural tube defects (NTDs) are part of birth defects
(CBI), these are produced by an alteration in the
process of neurulation, which can affect the brain
and/or the spinal cord; in addition to entailing
meningeal, osseous, muscular or integumentary
tissues, that is to say, they affect the structures

that give protection to the central nervous system
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epidemiological surveillance system (Sistema de
vigiancia Epidemiolégica) reports a decrease on
the two firsts’” Statistically, something similar
takes place in other countries where prevalent
neural tube defects are: anencephaly, spina bifida,

encephalocele and 0

congenital hydrocephalus
These are caused by different environmental
factors, epigenomics and/or sociocultural.”®
Objective: to define the interventions that
the professional nurse can perform on the newborn
with neural tube defects, taking into account

aspects of prevention and treatment.
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Materials and methods

A systematic search was carried out in the
digital databases of PudMed and BVS from July to
September 2021. The search terms MeSH included
neural tube defects, nursing, prevention, folic
acid, hydrocephalus, ventriculoperitoneal shunt,
myelomeningocele. Whole articles related to nursing
interventions on newborns with neural tube defects
published between 2016-2021 and medical review
articles of renown were included. Incomplete articles
and those published before 2015 were excluded. The
obtained data was condensed into a spreadsheet and
a critical analysis of the information answering the
following questions: what were the results?, are these
results valid?, are these results applicable in the

professional
Results
I. Graphical analisis

Forty-one articles were analyzed, 2019 yielded
remarkable results about the topic. The countries
with more scientific documentation were The
United States of America (17), followed by Mexico
(8), classified among others, we can find: Costa Rica,

Cuba, Argentina, Jordan, Turkey and Germany.

Documentation under incident
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Ist chart. Relation between the year of publication and

countries with more documentation.

The studies found during the search were
systematical revisions (17); bibliographic revisions
(10); observational studies (8), file reports (4), meta-

analysis (1) and clinical papers (1).

Types of study
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BIBLIOGRAFICAS OBSERVACIONALES

2nd chart. Articles found during the literary revision.

Due to the prevalence of congenital
malformations in Mexico, on basis with the
revision, the interventions of professional nurses

must be focused in:

e Folid acid intake

Preventhn e Prenatal care checkups
INTELVENTIONS ¢ prenacal education
e Ventriculoperitoneal shunts care

. e Placoda care (open spina bifida)
Carmg . e Surgical wound care
Interventions e Enteral feeding
Interventions e Care of external Yentricular drains
for e Care of contaminated surgical

- wounds

complications

e Prevention of latex allergy

Table 1. Nursing interventions on newborns with neural

tube defectsdefectos del tubo neural.
II. Prevention interventions
a. Folid Acid Intake
The consumption of folic acid (4 mg/day) is

essential to prevent failures during neural tube

closure (open and closed), this was grounded by
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fifteen authors who mentioned what can be done to
decrease infant morbitality rates, on another note,
it is preponderant to mention the fortification of
wheat and corn flours, which have acquired notoriety
in the prevention of these malformations especially in

developing countries.>

b. Prenatal care checkups

Preconceptual counseling is important to
identify possible risk factors on an early phase
of the pregnancy and to establish preventive
measures to give adequate treatment with
minimal adverse reactions and for the satisfactory

evolution of both, the mother and their fetus.!?

c. Prenatal education

Education is a fundamental pillar in the
population to prevent unintended pregnancies
and pregnancy at early ages, with the objective

81011 to avoid

to adhere to a therapeutic regime;
exposure to toxins like tobacco consumption®,
contaminated food*® and teratogenic drugs
that could increase the risks of defects in the

development of the neural tube.'

ITI. Treatment interventions for hydrocephalus

and myelomeningocele

a.  Ventriculoperitoneal shunt care

A primordial step towards the handling of
patients with hydrocephalus-related neurological
disorders, is to prepare the nursing staff of the
neonatal intensive care units, in most cases,
newborns get a ventriculoperitoneal shunt
(VP shunt) surgically placed to drain extra
cerebrospinal fluid (CSF), in such a way that

the boarding would be routed to the practice of
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specific interventions such as intracranial pressure
monitoring (ICP), median arterial pressure, vomit,
letargy, neurological reflexes (Babinski, suction,
deglutition, palmar grasp reflex, plantar pressure
assessment, ...), photophobic response reflexes,

bleeding, cephalic perimeter, etc. 3" %2

b. Placode care (open spina bifida)

Neural tube closure defects of the open
type, are characterized for a protrusion on the
skin due to an unfused portion of the vertebrae
in the spinal column, while waiting for surgery,
the myelomeningocele must be protected from
damage for excoriation and contamination
through the usage of a sterile occlusive dressing
soaked in saline solution and in a prone decubitus
position, no less relevant the take of eutermic

measures against temperature loss for humidity. *
c. Surgical wounds care

Postsurgical treatment on wounds to prevent
infections and favor their healing process is a
specific intervention to perform on newborns
with myelomeningocele; the degree of damage on the
skin must be evaluated, if the defect is broken
and/or intact, a treatment on the lesion must be
performed through an aseptic technique coupled
with a warm sterile physiological solution to avoid
desiccation, a sterile dressing must be applied,
and the condition of the meningeal(epithelial) sac
inspected to verify the presence of cerebrospinal
fluid drainage, quantify the quantity and color
of the drainage in the course of each dressing
change, realize changes in the position from prone
to lateral decubitus every two to three hours
according to the stability of the newborn, avoid
injuries for pressure, bring protection against

infections and regulate the temperature.’
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d. Enteral feeding

Mothers can breastfeed their newborns
with myelomeningocele, in the intensive care
units, mothers must be encouraged to give human
milk due to the multiple benefits that these
give in relation to the supplying of nutrients
and hydration, strengthening of the immune
system, to develop the mother-child link and
reduce the risk of death during the first month of
life. Milk must be pumped early, frequently and
with the adequate sanitary measures for it to be
innocuous, it has been described that up to 80%
of newborns can be breastfeed directly or with the
help of a bottle/probe in accordance with their

clinical conditions. >

IV. Interventions for complications

a. Care of external ventricular drains

A ventriculoperitoneal shunt malfunction is
often caused by the accumulation of proteins in the
cerebrospinal fluid that obstruct the catheter in any
part of the system or due to an infection colonized
by the skin microflora generating an abcess. Some
signs and sympthoms of infection that must be
observed are: erythema, edema over the incision
site or through where the catheter is situated, fever,
lethargy or irritability, abdominal pain, ascites,
anorexia, nape stiffness, febricula and elevated white

blood cell count. *

fluid with a

ventriculoperitoneal shunt is not an option on

Drainage of cerebrospinal
patients with meningitis or ventriculitis, an
alternative is the usage of an external ventricular
drain (EVD), which often are regarded as secure for
the treatment and have a low rate of infection. ** The
intervention of nursing in EVD drainage include

the monitoring and maintenance of these from

the moment of insertion to the conclusion of the
procedure realized by the interdisciplinary team.*
On infections of the central nervous system by
multidrug-resistant pathogens, when medication
capable of reaching adequate concentrations
of cerebrospinal fluid (CSF) through systemic
therapy are lacking, intrathecal administration of
anti-infective agents is indicated. Indispensable
antibacterials include aminoglycosides, colistin,
daptomycin, tigecycline, vancomycin and amikacin
these can be used on newborns with a dosage of
50/100 mg/day to treat post-surgical refractory
meningitis caused by bacteria resistant to gentamicin
(Klebsiella

epidermidis). The professional nurse must observe

pneumoniae  and  staphylococcus
adverse effects like hearing impairments to high

tones and transitory vomitting.*®
b. Care of contaminated surgical wounds

The plasia of a myelomeningocele interrupts
the integrity of the skin, this remains exposed to
infections, mainly gram-negative bacteria
resistant to antibiotics, an effective way to treat
them, is the application of a therapy coupled with
chlorhexidine gluconate at 2% on the healthy
skin around the wound and saline solution at
0.9% over open wounds to support healing
of the epithelial tissue and keep it free from

microorganisms.*
c. Latex allergy prevention

A latex allergy is an immune system reaction
to proteins found in natural rubber latex, this
substance is found on some instruments utilized
during the caring of newborns in the intensive
care unit, even though these do not manifest
symptoms commonly recognized on later stages

of development (sneezes, nasal congestion, coryza,
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pruritus, urticaria, conjunctivitis, pharyngitis,
sinusitis, otitis, dyspnea or cough) it must be
taken into account that patients, especially those with
myelomeningocele, are more susceptible due to
the frequent and early contact to these products,
because of that, when bringing nursing essential
supplies the professional must opt for latex-free
implements and keep track of available allergy

data.®

Discussion

Despite advances in preventive medicine,
infant mortality and disability rates have increased
over the last few years, which emphasizes the
relevance of folic acid intake, prenatal education
and methods of hospital caring.

Asa preventive framework in relation to neural
tube defects, many countries have shown interest in
research regarding the importance of folic acid
intake and the fortification of wheat and maize
flour to minimize the incidence rates. Kancherla in
2018, indentified 71 countries with an immediate
potential to compulsory fortification of 145
millions of metric tons of wheat flour with folic
acid, this would avoid 57.000 newborns with spina
bifida and anencephaly on average, furthermore it
would increase the global prevention rates from
13% to 34%.'8 Later in 2021, estimates from their
prevention model determined that 65.380 cases of
spina bifida were prevented in 2019 through the
fortification of folic acid of wheat and maize flour,
they also appraised the proportion of world-wide
prevention at 23%." In 2019, Centeno assessed
health and security benefits of fortification with
folic acid in maize and wheat flours, they found
that the later one fortified with folic acid and other
micro-nutrients was associated with a significantly
lower incidence of neural tube defects, spina

bifida and encephalocele, but not anencephaly, in
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comparison with non-fortified flour.!* On the other
hand, Shlobin points out in 2020 that compulsory
fortification based on folic acid is effective to reduce
neural tube defects sensitive to folate deficiency,
decreases the hospitalization rates, deaths after
hospital discharge and increases survival during
the first year of life.'

Another way to prevent neural tube defects
besides

comprehensive

folic acid consumption is through

sexual education, knowledge,
prenatal care checkups and the establishment
of politics that reinforce this initiative. In
2018, Toivonen observed a higher prevalence of
supplementation with folic acid on patients with
a higher educational level, the prevalence of intake
before conception was bigger in Europe with a 98%
and null in Africa with 0%.%° Later in 2020, Lassi
found that educative interventions to delay the age
of the first pregnancy and spacing interpregnancy
intervals, exponentially improved contraceptive
acceptance; besides, preconceptional iron-folic acid
supplementation decreased the incidence of neural
tube defects and improved the rates of anemia
when supplemented in a school setting. !!

Some policies that encourage this initiative
in Mexico can be found in the NOM-034-
SSA2-2013, Para la prevencién y control de los
defectos al nacimiento (regarding the prevention
and control of birth defects); and in the NOM-007-
SSA2-2016, Para la atencién de la mujer durante
el embarazo, parto, puerperio y de la persona
recién nacida (regarding the caring of the woman
during pregnancy, childbirth, puerperium and the
newborn person); where an adequate nutrition with a
prescription of folic acid (4 mg), multivitamins,
and the avoiding of abuse and usage of toxic and
addictive substances is promoted to prevent low
birthweight and damage on the fetus. On top
of emphasizing the advantages of breastfeeding

and the spacing between pregnancies through
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the adoption of a postpartum contraceptive
method without limiting their universal rights to
41

reproductive and sexual health.

If neural tube defects overcome the
prevention measures it is important to bring
newborns an opportune treatment through
high-quality healthcare, on this revision 11 of
the studies describe nursing care in relation to
ventriculoperitoneal shunts and their encompassed
systems (neurological, gastrointestinal,
integumentary); in 2017 Joseph, mentions that
nursing staff in neonatal intensive care units
(NICU) must be capacitated to take care of babys
with hydrocephalus and those who are subjected
to ventriculoperitoneal shunting procedures (VP
shunt), since monitoring the first signs of an
increase in the intracranial pressure (ICP) eases
a timely diagnostic and promts an inmediate
surgical intervention.”! In 2018, Vacca analized
if nursing personnel can look after patients that
have been subjected to lodging or amendment of
a shunt, they found that immediate post-operative
care must include: 30° tilt position, pain handling,
adequate functioning of the ventriculoperitoneal
shunt, neurological assessment, evaluation towards
complications, care of the proximal (head) and
distal (abdominal) surgical site of the catheter
to take notice of possible bleeding, drainage and
signs of infection.”

On the eventuality of any complications in
response to the initial treatment a second surgical
intervention or another therapeutic method like
the installation of an external ventricular drain
will be required, as a consequence the professional
must have knowledge about the handling of these
and about the caring of wounds, even those that
are contaminated: In 2019, George evaluates the
security and efficacy of long-tunneled external
ventricular drains (long-tunneled EVD) as a

temporary measure on patients with ventriculitis

and meningitis that require a derivation of
cerebrospinal fluid (CSF). Out of 16 long-tunneled
EVDs that were inserted, two developed a new
infection between 44 and 17 days of continuous
CSF drainage, concluding that these systems
have low associated morbidity and infection
rates, which shapes it as a good option for the
treatment of neurosurgical conditions.” In 2016,
Hepburn provided a nursing guide with better
practices for the insertion, care and maintenance
of ventriculostomies; the hair around the external
ventricular drain (EVD) must be shaved, the skin
must be prepared with chlorhexidine, adequate
maximal barrier precautions, minimize the number
of personnel present during the procedure, utilize
antimicrobial-impregnated catheters, verification
list; for the sampling and maintenance of CSF;
employ an aseptic technique for the maneuver, tag
the EVD tubes, CSF sampling from the distal port;
gather samplings only when clinicaly indicated,
minimize contact with the EVD and keep the
catheter in place; specific recommendations for
the dressing over EVD connections; usage of a
bio-occlusive dressing with antiseptic agents
(chlorhexidine gluconate), change the dressing on
a weekly basis or if it detaches, this process can
only be performed by doctors or nurses adept on

changing dressings. ¥’
Conclussions

With the subsequent analysis, interventions
that the professional nurse must perform on the
newborn with neural tube defects, while taking
into account aspects of prevention, treatment and
complications are defined.

Every care provided by professionals directly
influence the health of the newborns, hence essential
nursing interventions must be considered by neonatal

nurses to avoid delayed growth and setbacks in the
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development of motor and cognitive milestones,
minimize complications, decrease hospital
length of stay, medical costs and to improve the
possibilities of optimal life conditions, without
forgetting that the purpose of interventions is
to always take heed with knowledge, warm and

humanity.
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