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Abstract

Introduction : Hydrocephalus is the most common congenital ababty of the central nervous system in
infants. Many cases of hydrocephalic children agcdbed since ancient times. It is characterizedXzessive
accumulation of cerebrospinal fluid in the ventibf the brain. Its symptomatology during infamiti@r early
childhood is characterized by swelling of the hepidtrusion of the forehead and brain atrophy. tAkkse
symptoms appear due to increased cerebrospindlyllume, increased intracranial pressure andatiiéat of
the ventricular walls.

Aim: The aim of this paper is to describe the ventapatitoneal shunt complications in pediatrics patieand
to point out the role of nursing stuff in the pretien of them.

Methods: This include literature search on the lizda Medline and relevant with that issue inteomati
hydrocephalus organizations to identify studiesirdimg the complications of ventriculoperitonealishand the
nursing care for each complication.

Results: Ventriculoperitoneal shunt is the treatment of rogephalic infants, rather than endoscopic third
ventriculostomy. Although the success of the ventdperitoneal shunt’s placement, the patients llyssaffer
from its afterwards complications. The complicaidnvolves postoperative shunt infection, shuntehaent
failure, shunt obstruction — malfunction, abdomimaimplications — peritonitis, valve complicatiorsit-
ventricle syndrome and seizures. The role of theing stuff is vital, particularly in the postoptive weeks.
Conclusion: A proper nursing assessment includes valid ideatibn of complications and their prompt
treatment. Also, nurses had to implement accuratsimg care, in order to prevent any complicatiéimally,
parental teaching from the nurses is crucial inpifeeess of health outcomes for pediatric patient.
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Introduction surgery of hydrocephalus divided into three
_ stages. The first period was related to the angiqui
The word hydrocephalus consists of the Gregly the second one, to the™&entury. The last
words hydro and kephalus, which mean water gafiod started at 1950s and is linked with the
head, ~respectively (National ~Hydrocephalggyelopment of silicone catheters with a valve
Foundation, 2010). The water in this case is fhgrsch, 1992).
cerebrospinal fluid. The knowledge about thigwadays, there in no database to count the
fluid, originates since the time of Hippocrates @ydrocephalic patients, so it is difficult to
the 4th century BC), Galen (in the 2nd centWytaplish the number of them. However, it is
AD), Herophilus (300 BC) and Arabia@stimated  that  hydrocephalus  affects
physicians (Smith, 2001). Also, references dgproximately 1 in every 500 children (National
hydrocephalic skulls can be found in ancigpktityte of Neurological Disorders and Stroke,
Egyptian medical literature from 2500 BC to 58@10). Another 6,000 children annually develop
AD (Aschoff et al., 1999). The evolution diygrocephalus during the first 2 years of life.
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Additionally, more than 50% of hydrocephal®ddeurological Disorders and Stroke, 2010),
cases are congenital (National Hydrocephahysirocephalus ex-vacuo and idiopathic, when the
Foundation, 2010). cause of it, is unknown (National Institute of
Hydrocephalus is the most common congeniurological Disorders and Stroke, 2010;
abnormality of the central nervous system. ItNational Hydrocephalus Foundation, 2010).
characterized by imbalance between f{hige symptomatology of congenital hydrocephalus
absorption or production of cerebrospinal fluid, @sring infanthood and early childhood occurs due
a result the excessive accumulation tofincrease in the cerebrospinal fluid volume, in
cerebrospinal fluid in the brain’s ventricles (Rijz\the intracranial pressure and dilatation of the
Anjum, 2005; National Institute of Neurologicdirain’s ventricles. The most common, earliest and
Disorders and Stroke, 2010; Fetal Hydrocephahisyious sign is a rapid increase in head
2010). However, the excess of cerebrospinal flaiccumference or an unusually large head size,
results the abnormal dilation of cerebral ventscleecause the sutures have not yet closed (Chiafery,
and the increased pressure in brain’s tissi86; National Institute of Neurological Disorders
Therefore, appears increased intracranial presamce Stroke, 2010; National Hydrocephalus
and other neurological symptoms. Usually tReundation, 2010). Premature infants will have
excess of cerebrospinal fluid cannot be draiggdater head growth as compared to term infants;
normally, due to a pathological cause. therefore, their measurements are plotted on
The causality of hydrocephalus in neonates gnowth charts especially developed for premature
infants concerns genetic abnormalities and thiants (Chiafery, 2006). An important sign,
most representative is the stenosis of aqueduattdth is characteristic in hydrocephalic children
Sylvius (Fetal Hydrocephalus, 2010). Anothierthe downward deviation of the eyes, called as
genetic abnormalities are including the Chiari'$unsetting”. Other symptoms are irritability,
Il and Dandy-Walker malformation. Spina bifidathargic, decrease in appetite, recurrent vomiting
and encephalocele are developmental disordBiational Hydrocephalus Foundation, 2010).

that may cause hydrocephalus (National InstitS8tedying the relevant data, it is evident that the
of Neurological Disorders and Stroke, 201@efinitive  treatment for  patients  with
Diagnosed conginental hydrocephalus presentgdrocephalus is surgery (by placement of a
in 40% of the cases, while acquired 30% and shent) or third ventriculostomy (Hydrocephalus
other 30% was unknown etiology (NationAlssociation, 2010; Fetal hydrocephalus, 2010).
Hydrocephalus Foundation Survey, 2009). Relevant with the complication of the
There are various types of hydrocephaluentriculoperitoneal shunt, these are the post-
According to the progress of the symptoraperative shunt infection, shunt placement failure,
appearance  compared with the tinghunt obstruction — malfunction, abdominal
hydrocephalus is called acute or chronammplications — peritonitis, valve complications,
Hydrocephalus also, can be congenital dhit-ventricle syndrome and seizures.

acquired, if it appears at the time of the birth or

afterwards, respectively (National Institute & Ventriculoperitoneal shunt

Neurological Disorders and Stroke, 2010). In _ . .
cases that there is a blockage in the channel ¢ Peritoneum is the most applicable body
cerebrospinal fluid, hydrocephalus formed irftgVity for placing a distal catheter to patients
two types. The first is called non-communicatiMgth hydrocephalus. As indicated from a
and means the existence of an obstructieeent National Hydrocephalus Foundation’'s
blocking the normal flow of cerebrospinal fluid, survey (2009), ventriculoperitoneal shunt is
typical example of which is the stenosis of tftee most common shunt placement (94,8%),
aqueduct of Sylvius. The second type, is fhecontrast with the other shunt placements
communicating  hydrocephalus —and it {gentricle atrium 5,2%, lumbar peritoneum
characterized _byl |mpa|ureo:c hg:ehre_brosp|@’ll7%’ other 2,1%). Ventriculoperitoneal shunt
resorption, a typical example of which Is normal o - o ficient operative procedure because it

ressure hydrocephalus (NPH) (National Instityite .
gf Neurolggical FI;)isorde(rs a21d( Stroke, 20:]?6‘,35 low mortality rate (Barnes et al, 2002) and

National Hydrocephalus Foundation, 20143, €asily accessible, as opposed to the
Finally, hydrocephalus can appears owing Rgricardial cavity and the pleural cavity,
diseases (such as meningitis, tumors), amdtich endanger patients in endocarditis,
bleeding, after head injury (National Institute of
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pulmonary embolism, pneumothorax, d¥ursing care and prevention for patients with
respiratory distress (Chiafery, 2006). ventriculoperitoneal shunt infections include:
A ventriculoperitoneal shunt is applied in the
operating room by a neurosurgeon and’ a
pediatrician, by inserting a catheter into the . .
cerebral ventricles, where the opposite end of the both before and after any manipulations c.’f the
catheter is discharged into the peritoneum, thuscathetgr, as Wel.l as .between patler_1ts,
draining excess cerebrospinal fluid into it esp_emally o _the immediate post operative
(National Institute of Neurological Disorders and period (Simpkins, 2005). _

Stroke, 2010). The shunt consists of three bdsic/n the immediate post-operative phase, one
components. Firstly, from proximal catheter MUstalways wear gloves during every nursing
(which is inserted into the brain ventricles), a Intervention (Simpkins, 2005).

valve (which regulates the flow of cerebrospirfal Daily trauma care, including application of an
fluid and a distal catheter (which carries excdss o @septic  technique while dressing and
the cerebrospinal fluid from the head to wherever @pplication of antibiotic ointment (Simpkins,

the shunt is being diverted-the peritoneal, chest 2005). _ _ o

Cavity, pericardium) (Nationai Hydrocephaids The patlent receives antibiotic treatment

The most fundamental and important measure
to prevent infections is regular hand-washing,

Foundation, 2010; Fetal Hydrocephalus, 2010).  intravenously (IV), according to prescriptions
(Simpkins, 2005).
1) Post-operative shunt infection * Vital signs measurement and recording,

especially taking of the patient’'s temperature
The greatest risk of developing any complications every three hours. Persistent fever that has no
appears within the first three months after surgery other possible cause, especially post-
an infection, however, may occur at all times. operatively, must be investigated.
Statistically, about 3-12% of patients will develep Regular control of the shunt, in order to assess
an infection (Casey et al., 1997; Davis et al., any secretion or edema (early signs of shunt
1999). The onset of the infection was within 15 infection). If there is any leakage of fluid
days of surgery in 53% of the cases (Odio, coming from the incision, strict measures
McCracken, Nelson, 1984). An increased must be taken to avoid development of further
incidence of shunt infection noticed by infection.
researchers in patients under 6 months old (CaseyOne must obtain cerebrospinal fluid specimen
et al, 1997). For hydrocephalic children shunt and culture for controlling the development of
infections are the common reason for repeatedlyany bacteria into it, which signals the
hospitalizations (Vinchon et al., 2002). The occurrence of infection (Simpkins, 2005).
infective agents come from patient's own skin |n any case, the shunt infection must be
bacteria or from the exposure to other patients treated immediately by the healthcare staff to

(Fetal Hydrocephalus, 2010). The often bacterial avoid any generalized infection and spreading
agents, are staphylococcus epidermidis (detectedo the brain itself (HA, 2010).

on the skin surface of the face, sweat glands, andror a pediatric patient, what is of vital
hair follicles) and staphylococcus aureus (theseimportance is training of the parents,

two t_ypeS_Of StaphyIOCOCCUS account for 90% of regarding the importance of regular hand-
all infection cases). Another agents, are washing and use of precautions (e.g., gloves,

proprianobacter (occurs rarely, only among gown), and avoidance of any direct contact
adults), e.coli and diptheroids (Odio, McCracken, with the child.

Nelson, 1984; Isaacman et al., 2003). Rainoe et al.

(1994), suggested that additional transient 2prShunt placement failure

latent shunt infections may be the reason of )

pseudocysts formation, as soon as 30% of th&flure of surgical treatment may occur after
examined cases were infected. Post-operafY8y surgical operation. Repeated failures to
infections seen in such patients usually resutnfrBlace @ shunt within 6 months were 1.5 times
an infection occurring during the operation aR{@her than those occurring after 6 months (Tuli et
that 80% of such infection is present during the 2000). Another survey’s results shows that in

first six months after placement (Isaacman et B¢diatric patients, the shunt failure rate was
2003). almost 31% for the first year and 4.5% each year

afterwards (Sherman, Wensheng, 2008). The
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classic symptoms of shunt placement faildiastolic pressure, and apnea), altered level of

include increased contour of the headnsciousness and papilledema.

(megalocephaly), sleepiness or lethargy,

irritability, vomiting, headache, swelling of thBursing care for patients with shunt

head, loss of balance and downward deviatiorob$truction-malfunction includes:

the eye, prominent scalp veins, loss of previeus Thorough testing with the aim of detecting

abilities, seizures, headache and loss of balanceany possible external site of obstruction or

(Fetal Hydrocephalus, 2010). Shunt placement valve failure.

failure is common in young infants and children. Vital signs measurement and recording.

In the 2 months after birth and may reach 50% of Neurological assessment. Possible occurrence

all shunts Complications (Weinzierl et aI., 2007) of nystagmus due to the ma|functi0ning shunt.
* Planning another surgical operation for

Nursing care for patients with shunt placement placing a new shunt.

failure includes: « Briefing of parents for any symptoms-signs,

which are indications of a malfunctioning

»  Paying attention to the appearance of any of o

the above symptoms, which may imply shunt

. Rlaciwf:tt faI[I)LIJeZSément failure  may b@ Abdominal complications — Peritonitis
asymptomatic, with a simple change in t &
patient’s behaviour or rapid appearance of%
above symptoms, which suggest sh%
placement failure.

* For infants in a state of constant restlessn
when the all the other needs have been
and, in case of increased contour of the hq
one must suspect possible shunt place
failure (Fetal Hydrocephalus, 2010).

hough the ventriculoperitoneal shunt has the
est mortality rate, the main complication
served is peritonitis. As the one end of the
catheter is discharged usually in the peritoneal
%ﬁ?/ity, certain abdominal complications may
ur. The rang of abdominal complications
olves gastrointestinal  perforation, ileus,
rT}‘?é]‘ﬁtoneal pseudocysts, loss of catheter into the
peritoneal cavity, or abscesses. Rarely, there is
_ , bladder perforation and hydrocele (Ward,
3) Shunt obstruction — malfunction Moquim, Maurer, 2001) cerebrospinal fluid
Obstruction of the shunt may occur at any partQfiieq (Popa et al., 2009), acute abdomen (Cigek
f[he catheter. At th? choroid pIexuseg, the cath ,er2003). Perforation of the bowel is a very rare
IS bIo_cked by the tissue of th_e (_:hor0|d plexuseilglﬁ]plication occurring in less than 0.1% of cases
ventricles. Among adults, this is most COMMOMYiison, Beratan, 1966) and when it happens may
seen at a distal part of the cathe'ter, which ésasympomatic (Sathyanarayana et al., 2000). In
blocked. Such malfunction-obstruction may Swel perforation cases the catheter can be
because of the occlusion (from red blood cells foved by pulling it through the anus, by
bacteria) (Hydrocephalus Association, 201 doscobic removal, or by surgical ren%oval
placgment of ‘wrong equipment, or InfectioRjnpilis et al., 20b9). Also, the physical
(National Hydrocephalus Fo_undatlt_)n, 201_ mination might shows false diagnosis results,
Also, researchers observed in their examinefly o5 appendicitis (Cicek et al., 2003).
cases of shunt malfunction over a 3-year perigflyominal complications foilowing

thatathirq of the_ patients had an ventriculoperitoneal shunt can be successfully
extracranial fluid collection (Gilkes, Steerﬁﬂeated laparoscopically (Popa et al., 2009)

Minns, 2001). Moreover, problems like peritoneal pseudocysts,

Indications of shunt malfunction-obstructioBO el perforations and hernias, needs special
which are usually assessed through physic@lnion  from the health professionals

examination and. history  taking, 'T‘C'“ ydrocephalus Association, 2010).
divergence of cranial sutures (newborns- infants),

nystagmus, headache and neck pain, nausea amlrsing care for patients with abdominal
vomiting, seizures (Sherman, 2001), loss of complications due to shunt placement
consciousness or reduced level of consciousness, (peritonitis) includes:

eystachian tube dysfunction, mydriasis, cushing’s Control of the catheter's opening for

triad (bradycardia, widening pulse pressure — appearance of bleeding and trauma inspection,
increase in the difference between systolic and so as to timely brief the doctor.

www.inernationaljournalofcaringscienes.org



International Journal of Caring Sciences 2011 May-August Vol 4 Issue 2 70

e Taking of vital signs. 7) Seizures

» Thorough follow-up inspection of the patency . . : . .
- b Insp P %’elzures are a late sign of increased intracranial

and placement of the catheter. . .
«  Neurological assessment of the patient. pressure. _They are not unusual in hydrocephalic
« Use of an aseptic technique in every cha eé)ple. AI' et "?‘I' (2009), found the appearance Qf
of dressing to avoid superinfection fzures in their cases almost 5%'. Previous st'udles
o . N T have shown that children with
* Admln_lst_ranon of antibiotics, according tQ}entriculoperitoneal shunt already in place, who
prescriptions. _ ... present considerable mental retardation or
* Recommendation of follow-up examinatiQfjsapijity, are more likely to develop seizuresrtha
every month and, later on, every thrge,qe without any cognitive or kinetic disabilities
months. Also, such seizures may not possibly occur during
shunt malfunction. The most possible explanation
for the development of this disorder is the
In order to achieve equilibrium between tigesence of congenital malformation of the
cerebrospinal fluid amount inside the ventriclegrebral cortex (Hydrocephalus Association,
and the cerebrospinal fluid amount drained, #{#10).
shunt valve must work properly. In some cases,
the valve moves slightly, resulting in the
accumulation of pressure in the cerebral
ventricles. In addition, catheter moves from the
part of the body that placed, as a result of thiel ch
growth. When a valve will fail appears a rare
situation, called mechanical malfunctiqn
(Hydrocephalus Association, 2010).
If the cerebrospinal fluid is drained more quickly
than it is produced, i.e., the valve pushes forwar
more cerebrospinal fluid than that produced, the
result is overdrainage. (National Institute of
Neurological Disorders and Stroke, 2010; g Endoscopic third ventriculostomy
Hydrocephalus Association, 2010; National
Hydrocephalus Foundation, 2010). If the small group of patients may be candidates for
cerebrospinal fluid is not drained in the desiralleé endoscopic surgical procedure (about 4% of
quantity, then the catheter must be changed afigeadiagnosed hydrocephalic patients, make this
new, stable-pressure valve must be placedp@cedure), which is called endoscopic third
reset. Meanwhile, the intracranial pressure misitriculostomy, performed instead of shunt
be monitored before resetting the valve. Asplacement (National Hydrocephalus Foundation,
result of overdrainage, there may be a reductiop®9). Similar endoscopic procedures to third
the size of the ventricle, to such a degree thatvéntriculostomy are the choroid plexus
meninges are pulled away of the skull, or there @sagulation, third ventriculostomy, septostomy,
slit ventricles formed. If blood is trapped betweaqUeductoplasty, foraminal plasty of the foramen
the meninges and the skull, subarachnefdviagendie and foraminal plasty of the foramen
hemorrhage develops. of Monro (Enchev, Oi, 2008). It is applied to
patients with obstructive hydrocephalus, such as
stenosis or tumor in the cerebral aqueduct (Fetal

This syndrome occurs when the ventricles becdiy@rocephalus, 2010) and it is safer in full term
extremely small, usually due to cerebrospiﬁQrmal birth weight infants (Yadav et al., 2006).
fluid overdrainage. It occurs during ear|.:yndoscopic third ventriculostomy is an option for

childhood or early adulthood. Symptoms inclujfgrious ~ forms — of  noncommunicating
acute intermittent headache (typically lasting f&drocephalus (Schroeder, Niendorf, Gaab, 2002)
90 minutes, which diminishes when the patiéft obstructive (Ribaupierre et al., 2007)
lies down), ventricles smaller than normal as s@¥Arocephalus. Endoscopy is a useful treatment
in imaging studies and the patients, however, ifymaging the ventricular ground and, though the

remain asymptomatic for a long period of tin§€ Of special catheters, to allow cerebrospinal
(Hydrocephalus Association, 2010). fluid drainage without a shunt. Complications of

5) Valve Complications

Nursing care during the appearance of
spasms includes:

The patient must lie down to the side and all
objects nearby must be removed.

A suction device must be easily accessible.
The respiratory rate must be frequently
assessed, for development of apnea.

q Nothing should be put into the patient’s
mouth during the seizures; meanwhile, the
type and duration of them should be recorded.

6) Slit-Ventricle Syndrome
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endoscopic  third  ventriculostomy includélkes CE, Steers AJ, Minns RA (2001) Pressure

i ; ; mpensation in shunt-dependent hydrocephalus @&k
bleeding, cerebrospinal fluid leakage, SUbduré unt malfunction. Childs Nervous System, 17(1-2)52

hema_ltoma’ bradycardia and injuries of adjacﬁgéer WJ, Drake J, Cochrane D, Sparrow O, Johnsgn ES
ventricular ~ structures. The severe of alkeste J (2002) Death after late failure of third

complications of endoscopic third ventriculostomy in children. Report of three casksirnal
ventriculostomy and also life-treating, is theof Neurosurgery 97(1):211-215.

: : irsch JF (1992) Surgery of Hydrocephalus: Pasgsét
sudden death from therapid increase 01Hand Future. Acta Neurochirurgica (Wien), 116:158:1

intracranial pressure (Hader et al., 2002). Hydrocephalus Association. Life-Threatening Compitras.
. Available at: http://www.hydroassoc.org/education-
Conclusions support/learning-about-hydrcephalus/life-threatgnin

) complications/#infection Access date: 22 July, 2010
Current treatment for hydrocephalus is endoscagi@cman DJ, Poirier MP, Hegenbarth M, Lillis KAa$fone

third ventriculostomy or ventriculoperitonealR (2003) Ventriculoperitoneal shunt management. dedli

; ; ; mergency Care, 19(2):119-25.
shunt. The widely applicable method is ﬂlql%ional Hydrocephalus Foundation (NHF) Available a

Yent”_CUIOpe”toneal shunt. Despite this, the Sh_urﬂ tp://nhfonline.org/info.php?id=definition Accessate: 22
infection is the most common post-operativgyly, 2010.

complication. A proper nursing assessment ledidgonal Institute of Neurological Disorders androge
to the timely identification of complications and(NINDS) Available at: http://www.National Istitutef

: : eurological Disorders and Stroke
their prompt treatment. Meanwhile, par(_:‘m‘%rlﬂh.gov/disorders/hydrocephalus/hydrocephalus.htm

shou!ql be informed that_ monitor_ing of the C_h”(_j’SAccess date: 22 July, 2010.
condition by a neurologist (for life) will assigt iodio C, McCracken GH Jr, Nelson JD (1984) CSF shunt
the full assessment of the child’s neurologicahfections in pediatrics. A seven-year experieraeerican

i rnal of Diseases of Children, 138(12):1103-8.
status. Parents should always be vigilant aboutgoﬁ%ua E. Grigorean VT, Onose G, Popescu M. Strambu V

deveIOp_mem of the child, since there should besgandu AM (2009) Laparoscopic treatment of abdominal
change in the catheter’s length, after a few yearseomplications following ventriculoperitoneal shudturnal
of Medecine and Life, 2(4):426-36.
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