IMET 2299 pAL

International Medical Education Trust - Palestine

Neuromuscular and cerebral disorder

Hydrocephalus



Definition of Hydrocephalus

» is defined as an y rmal collection of cerebrospinal

fluid with an agsoa

ventricular sys%%&gn tl@;by an imbalance
in the production or fh%(a‘fﬁe,[: ftlon }bCSF through

the ventricular system. An a?éblga’t’e mcfg n head

ilatation of the cerebral

Z‘/os

circumference follows.




» It could be congenital, that occurs in 3
/1000 live births

» or it could u1red as in cases of
hemorrhageg 'lcr;u‘ec‘l.?~ or neoplasm. ,
and if left untreﬁteeg’%t mO 2se
atrophy of the brain’s wﬁafé ‘matter and

severe neurological dysfunction




» Any imbalance in secretion or in absorption causes increase i

the accumulation of CSF in the ventricles which become
dilated and compress the brain substances against the

surrounding rigid bony cranium.

When this occurs b}*f

enlargement of skull a

% A
were closed, it nﬁa%brké?u,l;cd_m d1%or opened sutures

Sl S
especially the sagital. 7= ey,
P y g QDO %

e fusion of cranial sutures, it provides

jon of ventricles, but if sutures



Enlarged ventricles with bulging
fontanels




Pathophysiology

» CSF circulates through out the ventricular system,
CSF flows from the lateral ventricle, to the third
ventricle - the ws through (aqua duct of
Sylvie's)--------=-- 4@ ourth ventricle, where

more fluids for?ﬁeﬁ Famznmns hrough foramen of

luschka and the m1dl1rf®f@"a>men’8@ endie---------

s, ’°%
--into the cisterna magna. <.

» Then CSF flows to the subarachnoid spaces where it

is absorbed.



The pathway for CSF
ircul%tion iS:

Lateral ventricles one In each hemisphere

To Subarachnoid Spacg by |\ &4
(Paired Foramina of Luschka
Foramen of Magendie




Types and Causes:

>

1. Non Communicating hydrocephaly: Obstruction to the

CSF through the v f tricular system may result from:

Congenital abﬁ@rma
Structural defects"‘m;gl%rmz%rg%yét stenosis, tumors, and

f’o
myelomeningocele. '4 (
?‘/oe

Prenatal maternal infections. Tox‘gplasmosm or cytomegalov

neonatal infections. — (Neonatal meningo encephalitis bacterig

or viral)

Perinatal hemorrhage (anoxic or traumatic).



2. Communicating hydrocephal

» Impaired absorption of CSF within the subarachnoid space may

result from

» infection. /@é\

/2, )\‘DO
. o 00
.//)7 9/427
» trauma. @Q) {’of/

Arachnoid cysts.




Hydrocephaly is associated with
myelomeningocele.

» Arnold —chiari

» is One ty g\ocephaly resulted from the
malformaﬁ@a, th

%
> characterfz/emf%mlatl ofsmall cerebellum,
medulla pons and fou?uhl;éngrlzg(ﬁto the cervical
spinal canal through the enl‘grged foramen magnum
results in obstruction in the flow of CSF causing

hydrocephaly.




Clinical Manifestations

»C/M varré@;(gccordmg to
the onse‘tbvﬁﬂd‘tﬁ?éo

> 2

associated malf"d/rc@aﬁéns




Infancy:

» Head grows at an abnormal rate bulging fontanels + non pulsated anter

fontanel

» Dilated scalp veins pﬁ%uture with cracked sound with percussion.

s
» Frontal protrusion vg;’ﬁ“decpressegg @&tated down word. (Setting sun-
i, 0
sign). Ly Ve,
@QDO ", /Oq
» Irritable — lethargic infant — feed pg%lcg “r (
O/* Q@J”o

» Changes in levels of consciousness
Opisthotonos after extreme.

Lower extremity sapasticity.




Infancy:

Early infantile reflexes may persist.

Infants with ACM — may exhibit behaviors that reflect cranial
nerve dysfunction( result of brainstem compression,

including swallowifng,dﬁ ﬁes étrldor apnea, aspiration,

respiratory dlff1c11fl' aﬁﬁc‘grmﬁ%

If hydrocephalus is not trea@@jtwlu dlstﬂ e development o
the brainstem as manifested by poo@gyckmg and feeding, high
pitched cry — skull enlarged and cortex destroyed.

If hydrophilic progressed infant may display emesis, seizures and

cardio pulmonary distress.



Child hood

» S + S caused by high intracranial pressure mostly caused
from posterior,offoss w and aquduct stenosis.

2
Pp.
(278

» - Headache thaf%eg?édogfter ' é or up right
</

,CQ/

posture, papilledema?ﬁ@gzv@,;/\apaw%hargic, and

¥ ol

. Q
Ataxia. Co, 2y (




Diagnostic evaluation:

>

>

- U/S antenatal /

- Routine daily, mea@&}l\ic in infancy and assessment

for the presence 91/ ﬁ@urolog1 ( Si&&O
TN N
- CT + MRI are the prlm{{l?yézl;a’gnpstlc to

e'/o,;
-Echo en cephalography — to con%afcg (fh‘e ,;at teral

Z‘/os

ventrice to cortex.

- Sometimes isotope ventriculography. -Used to assess the flow
and patency of existing shunts and to check the size of the

ventricles.




Therapeutic management

» Medical therapy )7 zot effective; it can be used only in

slowly progressed give furosemide to

decrease produq,tglgﬂv@oLCS @:&tlons to lower the
rgeries a

intra cranial pressure’/'ifé}l aindicated.

s
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Surgical therapy

» 1- Direct removal of an obstruction such as resection o
neoplasm, cyst, motona, or in rare instances, flu

over product1on ’deceé\?bye choroids plexus extirpati

» 2-Shunt: Most children requwcﬁ;,é“&blﬂéat provides
drainage of CSF from the ventrlcles to extra cranial

compartment usually the peritoneum.




The preferred procedure is:
1- V.P shunts ventriculo peritoneal shunt

» A shunt drains’CSF from the lateral ventricles to
peritoneum”’fz% 5 used most commonly
because the mf’%ﬁmmﬁ%gl are moderately |
severe and because t?f@)[lﬁshu gbws the child m

space to grow. Children w1th hunts will need
numerous shunt revisions while growing, and there is
greater allowance for excess tubing, which minimi

the number of Revisions needed as the child gt




2- Ventriculo a trial shunt - V.A
shunt

» Ashunt drains CSE-Afrom the lateral ventricle to right
r Zﬂ

atrium, is used, fo ldren or for those with

abdominal path@log"yebut it is %dicated in

“u .
children with cardio ffbgp elevated CSF

0%”’\ 'q
protein. 0 5 (

Y ey,




3- Ventricular bypass

» Maybe used in ol children to relieve the stenosis or

masses but not us%} ause spaces are poorly

developed. Yy, ",
LP//)) ’q;/é\ 0

6’8;9000 4

» 4- Ventriculo pleural shunts - af?e’@;e%ﬁsgm imes for

children over 5 years




Complications associated with
shunt

>

- The most commo /omphcauon fro shunts is infection. This can be life
threading as it anOl gg vital organs such as the kidneys as well as

brain. ”ea

9/@ .
- All shunts are subJect"e‘D;gl C@M es such as kinking, plugg
separation, migration of the Q@jl/o Zr. 'q
L5, e (
P

- Mal function caused by mechanical obs&uct16ﬁ either within the ventricle

from particular matter tissue or exudates, or from thrombosis or displace
-The biggest indicator for shunt malfunction is the conscious level.

- The child will exhibit signs and symptoms of intracranial pressure wik

shunt is obstructed and should be treated as an emergency.



Nursing considerations

» The goals of nursing care of the child with hydrocephalus in

» - Prevent comphcg%f hydrocephalus.
» -observe for SIgnS"'@t ICIéE)?I’T icates obstruction of the sh

Py, e, O
» - Measure head dally e e \0

<>00 f’o,)}
» - Provide education and emotwﬁ’a,leU@port 6 the family.

» -Neurological assessment and evaluatlon of pupil dilation.
- Maintaining adequate nutrition

-Observe signs of infection in the post operative period such

elevated temperature, poor sucking, or vomiting.
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Spina




Definition:

» Malformation of neural tube leading to herniation
through an abnornﬁﬁ e canal of the vertebral

column.

‘91'

@ 60/
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» When the spinal cordoféﬁfdffngt fully %however,
the nerves do not develop as tP%y/sﬁmgd and.the baby

& //)6

will have Myelomeningocele




Incidence

» In some cases lt ccurred in the family before, but
this is relatweLy un In the United States, spina
bifida is the seag,nd st (0 1rth defect and
affects about one ouf)bgzevegy one
pregnancies. also there is aﬂ%g m@iden Zﬁpma

Z‘/os

bifida in Palestine.




Prenatal Detection:

» There are several, tests available to pregnant women \
can be used to, de )-Lna bifida before the baby is bo
maternal serufma(ﬁhg fei‘o%m (MSAFP) The blood te
which is done on the %’e&s bloo nd the 16th wee
pregnancy. This test is not sp/efeéfli?ff(or spina bifida, howeve
An error in the dates of the pregnancy, multiple babies, &
well as other birth defects can all cause an abnormal reg
If the alpha fetoprotein level is abnormal, additional 4

is recommended.




Causes of spina bifida

» Causes are unknown, but in a small number of women it ap
be caused by certain medications most often anti seizure drt

the majority of c{ ause of the spina bifida is never

0(6

determined. Hovxg%; it 1%3\%own that taking folic acid
vitamin, before a w%ﬁ!an .b’egome %ant will reduce the ¢

"0, %
that the baby will have spmacbcbfld[a\gn @ced conditions of

o e

brain and spinal cord.




Pathophysiology

» This problem occurs very early in pregnancy, Normally a
the end of the fourth week of preghancy, the neural tub

formation is comp%here is failure for the fusion o
the lamina of the,vé’retgbrg\ 5mg closed tube will

result in spina bifida fﬁra»tegé adve ;Aty Zf ect many body

fO\S‘

systems including the nervous%ysfemé

/o@

muscles as well as the kidneys and bladder. The point

bones and

along the spinal cord where the undeveloped area occurs

is called the “level” of the spina bifida




pathophysilogy

» The higher up thy inal column the “level” occurs, the greate
the effect on norm }nctions. Some individuals with
a can

f@r

low levels of spjagﬁifj ith little or no assistance
@ e,

PR . .
whereas those with I{fg:@%r; teyels w %we braces and in

Q, 7
cases of very high levels, wl%égr%iarsb t round.
C?{ r=yi

Yo e



Types of spina bifida

» 1. Spina bifida occulta: In this type the posterio
vertebral arch P s to fuse, that only the bones of
spinal COlumﬁ’WIll pbompletely developed, but
nerves beneath M%@@or /2>e spinal cord and

@@ q;.f
meninges does not hermé’t@,g” agg'ﬂ@bnormahty is
not visualized externally. Doeséonot cause neurologic
problems such as paralysis or weakness and is not

medically significant.




2. Spina bifida cystica

» the most severe }%‘ spina bifida, the opening is
larger, and the ﬂmprn@?‘sywn as sac protruding in

6’/47 -
the external surface%(gﬁ%%b ck a ngwo types:

Qflo
2 ’(

e@ "’o




» A. Meningocele: a sac like cyst of meninges, filled with

CSF, Protrude thro%h defects in the bones of the

spine @

» B. memngomyetgg/éh ah rm@égws for
meninges, CSF, and paf@@f s’pa1;1al nerves,

‘ﬁ’o

through the bony defect.




Clinical manifestations

» a sac covered by })n membrane likely to tear and to
leak, can be lo;cat ere along spinal cord mostly

lumber or lumbq;aé?:ai re on an be found at the

cervical region. ”?7 "’4‘




Clinical manifestations

» If the defectisb % e second lumber vertebra:

e@ﬁdder nerve supply is affected.

» Incontinence Whig

» *Partial paralysis of"thg lower 0
<30 ck”"'/o,,). /o
% OQ (’s(. 4
» *Sensory disturbances. O3, e,
O %

» *Poor anal sphincter control.
» If the defect is below the third sacral vertebra

» No motor involvement.




Treatments Available for Children
and Adults with Spina Bifida

» Because spina buﬂ% affects so many body systems it is

important that pro from many areas be

consulted to proyﬂéwg t da%rehenswe
lfp
medical, psycholog1c’a?7@,9?f<§oc1ale /@n support

‘ﬁ’o

and treatment. 070.:9 '4(




What is the initial management of
patients with myelomenigocele

» On admission the size of the defect need to be measured.

» The lesion needs e covered with moist dressing, and

needs to be kept {ky moist.
» Surgical closure ng/edsqj;o d within 24 hours.

/C‘ ‘9/

» Neurological assessmen’f’e@oo%%} /O

fos

» Watch for spontaneous movemeﬁ’ezf the lowé extremity
(good spontaneous movement correlafes w1th better later

functional outcome)

The lowest level of function needs to be assessed by checking
the response of the lower extremities to painful stimulation.

Hydrocephalus needs to be watched for.




What are the surgical
considerations?

» Closure of the defect is not associated with

improvement of. nﬂ@\ al function, but is associat
with a lower mfecﬂt}plwate %ﬂemngoceles need t

be closed with 24 homf;s%éh@fﬁeg of?ﬂ e membranes
are intact. During the operatlve |§;§cédure extreme car
needs to be taken in protecting the exposed neural

tissue. This tissue needs to be dissected and placed b

into as normal of a location as possible




» After the overlying layers need to be closed in a
watertight fashion. The assistance of a plastic

surgeon may be necessary to close large defects.




FIGURE 4

Foramina ﬂ aﬁ ' e .

Normal cerebrospinal fluid pathway. Producead in the chorod plexus of the lateral
ventricle, CSF mowves through the therd ventricle, the Aqueduct of Syfvius, and on nto the
fourth ventricle, then out through the foramina. Any obstruction around the agqueduct or
fourth ventricle keads W cbstructive hwdrocephalus and ssgns of elevated intracranial

pressure.

Adaptedc from Edwarcds M, Darechin M AbSour MHoocsghalus—A Book for Ffarents. San Francgsco, CA,
The HSpdrocephalos Association, 1986



