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CASE-BASED UPDATE
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Abstract

Background Increased intra-abdominal pressure has been
reported to result in raised intracranial pressure in a variety
of conditions such as obesity and pregnancy, and it also
constitutes an infrequent cause of ventriculoperitoneal (VP)
shunt malfunction. Patients with neurological deficits, as
those with myelomeningocele or cerebral palsy, are prone
to developing a neurogenic bowel and to suffer chronic
constipation. Although previously recognized, VP shunt
failure attributed to constipation has only recently been
described. We briefly review the etiopathogenesis, diag-
nosis and management of severe constipation leading to VP
shunt malfunction. Our aim is to draw the attention of
pediatric neurosurgeons towards severe constipation as a
possible cause of VP shunt failure thus avoiding unneces-
sary surgical valve revisions, to which children with
hydrocephalus are often submitted to.

Hllustrative cases We report two children that developed
transient VP shunt failure because of intense constipation
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that caused exacerbation of previously shunted hydro-
cephalus. One of the patients constitutes the first descrip-
tion of this complication associated with an anteriorly placed
anus and the other with intestinal paresis after ileostomy.
Conservative treatment aimed at alleviating the increased
intra-abdominal pressure resulted in complete resolution of
the children’s manifestations of VP shunt failure, without
having to resort to surgical revision of the VP shunt.
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Background

In our mean, lumbosacral myelomeningocele and periven-
tricular haemorrhage still constitute a frequent cause of
hydrocephalus. Current management of most patients with
neonatal hydrocephalus includes the insertion of a ventric-
uloperitoneal (VP) shunt. A large number of mechanical,
infectious and functional causes may lead to VP shunt
failure [4]. Correct functioning of cerebrospinal fluid (CSF)
valves requires a gradient of pressure between the ventric-
ular and the abdominal cavities. Increased intra-abdominal
pressure (IAP) may induce shunt failure by decreasing CSF
drainage from the ventricles to the peritoneal cavity.
Patients with neurological deficits, as those with myelome-
ningocele or cerebral palsy, are prone to develop chronic
constipation because of neurogenic bowel. Constipation,
usually regarded as a trivial condition, may result in
decompensation of previously controlled hydrocephalus in
patients harbouring a VP or lumboperitoneal shunt. Severe
constipation causing VP shunt malfunction has been only
recently described [3, 10, 12].

@ Springer



432

Childs Nerv Syst (2008) 24:431-435

VP shunts and abdominal complications

Many children, especially premature babies and children
with communicating hydrocephalus, are treated with VP
shunts in spite of the revival of third ventriculostomy [4].
The peritoneal cavity constitutes the preferred place for
CSF drainage because of its large surface and capacity for
fluid re-absorption and to technical reasons (easier tech-
nique for placement of VP shunts and reduced rate and
severity of complications). There are several commonly
reported problems with peritoneal shunts [4]. Distal shunt
block accounts for approximately 20% of cases of early
failure. Inguinal hernia or hydrocele constitutes the com-
monest of these complications, especially in children under
lyear of age. The small surface of the peritoneum for
absorbing CSF, raised IAP and a patent processus vaginalis
are relevant factors in the production of these complica-
tions. Peritoneal CSF pseudocysts and ascites are localized
or diffuse collections of fluid within the peritoneum of
aseptic or infective origin [8]. Diminished absorption can
also be motivated by an excessive amount of CSF or by a
hyperproteic fluid [8]. Visceral perforation (bowel, bladder,
stomach, scrotum, vagina liver, or gallbladder) are now
rarely seen. Grosfeld et al. [7] published a large series of
intra-abdominal complications of VP shunts, including
inguinal hernia, colonic or bladder perforation, CSF cysts,
ascites and bowel obstruction with intestinal volvulus,
which occurred in 45 of 185 shunted children.

Role of intra-abdominal pressure

Correct functioning of VP drainage systems requires the
existence of a difference of pressure between the cranial
and abdominal cavities. Normal IAP has been scarcely
investigated in relation with VP shunt function. IAP at rest
has been reported to be in the range of 0 + 2cm H,O,
although this figure is presently unknown in normal
children [9, 16]. Methods to assess IAP include direct
intraperitoneal, esophageal, gastric or bladder pressure
recordings [14, 15]. A physiological increase in IAP has
been documented during pregnancy and labor [2, 17].
Several cases of shunt failure during gestation and delivery
have been reported [2, 17]. The causes for shunt dysfunc-
tion during these physiological processes have been
attributed to raised IAP caused by the enlarged uterus and
by blockage of venous outflow or to the forceful uterine
contractions that occur during labor [2, 17].

Obesity constitutes another example of increased IAP
that may lead to increased intracranial pressure (ICP) and
pseudo-tumour cerebri [14, 15]. Obesity increases pleural
pressure and cardiac filling pressure that, in turn, produce
obstruction of venous return from the brain. In fact,
Sugerman et al. [15] have treated pseudo-tumour cerebri
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associated with severe obesity by gastric (bariatric) surgery.
Laparoscopic surgery has been blamed too for inducing
CSF shunt failure [1, 16]. Pierro et al. [11] have also
documented an increase in VP shunt malfunction in
children with necrotizing enterocolitis and hydrocephalus.

George et al. [6] reported 19 patients with spina bifida
that presented 22 episodes of acute abdominal symptoms,
of which 10 of 22 were attributed to neurogenic bladder and
3 of 22 to neurogenic bowel, being the remaining cases
ascribed to other causes.

There is a recent interest in so-called abdominal
compartment syndrome [9, 13]. Scalea et al. [13] have
studied increased IAP, intrathoracic and ICP after severe
brain injury that they have termed multiple compartment
syndrome. Fluid administration and/or acute pulmonary
injury may increase intrathoracic and IAP leading to raised
ICP in patients with head injury. In a series of 102 severely
injured patients, they performed decompressive craniecto-
mies in 78 instances and combined decompressive craniec-
tomy plus decompressive laparotomy in 24. Mean ICP
decreased significantly after both procedures. They suggest
that both cranial and abdominal decompressive procedures
reduce ICP and can be used in sequence for this purpose
when intracranial hypertension does not respond to other
therapies [13]. Abdominal compartment syndrome has been
reported in a few pediatric patients [9].

In 1994, Bragg et al. [2] first suggested that VP shunt
malfunction in children could be due to constipation. There
are scarce publications on constipation causing VP dys-
function, probably because of the unimportance given to
this complication of VP shunts when it is transient and mild
in nature [2, 10, 12]. However, we think that recognition of
this complication may be useful to avoid unnecessary
surgical shunt revisions in these patients that too often
require repeated operations.

Clinical presentation

Clinical manifestations of VP malfunction because of
severe constipation consist of: (1) symptoms and signs of
shunt failure, such as headache, somnolence, vomiting and
a bulging anterior fontanel, and (2) abdominal manifesta-
tions of severe constipation (distended abdomen with
dilated superficial veins, abnormal peristalsis etc.) that
closely remind the clinical features of the abdominal com-
partment syndrome. This syndrome has been defined as the
adverse physiologic effects that occur in response to a
severe increase in IAP and is identified by cardiovascular,
pulmonary, renal, splanchnic and intracranial disturbances
regardless of the cause [9]. The level at which raised IAP
occurs in children is presently unknown [9, 16]. However,
the syndrome can be recognized clinically by an intensely
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distended abdomen together with cyanosis of the lower
limbs, decreased femoral pulse, oliguria and hypoxia
because of increased intrathoracic pressure.

Diagnosis

Symptoms and signs of shunt dysfunction are readily
recognized by parents and physicians prompting an
emergency consultation. The diagnosis of shunt failure
often involves performing a radiographic shunt series, a
computerized tomography (CT) scan or even a shunt tap.
The results of these investigations often lead to surgical
revision of the shunting device.

The diagnosis of transient shunt blockage because of the
intense abdominal distension in our two patients was
mainly made on a clinical basis. Complete blood count,
erythrocyte sedimentation rate and C-reactive protein
together with a urinalysis are routinely obtained. Palpation
of the shunt tubing and of the reservoir may help in
assessing the integrity and function of the valve. Radio-
graphs and ultrasound study of the abdomen are mandatory
to rule out other causes of intraperitoneal affections
amenable at surgical treatment [6]. Head ultrasounds or
CT can be used to compare ventricular size with previous
studies. When valve infection is suspected, a reservoir tap
with pressure measurement and CSF cytology and culture
should be obtained.

Management

Our cases were managed conservatively with measures
aimed at relieving the cause of the increased IAP as were
the use of laxatives and enemas [5]. In addition, patient 1
required faecal disimpaction and anoplasty with rectal
dilatations. Patient 2 was also treated with medical
measures for her constipation. This child also benefited of
the use of a programmable shunt, as decompensation of
hydrocephalus was also managed by down-regulating the
valve pressure setting until the resolution of symptoms.
During treatment, children with clinical features of shunt
malfunction attributed to constipation must be kept under
close in-hospital observation. In this way, the proposed
conservative attitude can be changed if the patients show
signs of neurological deterioration.

Outcome
The two exemplary cases with whom we have illustrated

the consequences of severe constipation resolved satisfac-
torily with conservative measures aimed at treating the

underlying condition in each case, including medical
treatment of constipation and neurological observation.
However, we have the impression that there exist milder
forms of the condition that might be under-recognized or
neglected. Preventive measures to secure a normal intestinal
function should be customarily instituted in children with
neurological conditions, as happens with those diagnosed
with spina bifida or with cerebral palsy [5].

Illustrative cases
Patient 1

This patient was operated on as a neonate of a lumbosacral
myelomeningocele and given a VP shunt with a program-
mable valve (Sophy, Sophysa, France). The girl had also
been diagnosed with anterior-displaced anus and stenosis
and treated with repeated anal dilatations; in spite of which,
the child suffered chronic constipation. She was regularly
followed up at the outpatient clinic with good control of her
hydrocephalus.

At age 16 months, the girl was admitted to the hospital
with fever, irritability and vomiting for the previous 24h.
On examination, the child appeared severely ill and had a
markedly distended abdomen (Fig. 1). Signs of severe VP
shunt malfunction (macrocephaly, a bulging anterior fonta-
nel and engorged epicranial veins) were observed. The
child was fully conscious but had trunk and lower limbs
rigidity that were not present previously. The subcutaneous
tract of the valve was normal, and the reservoir refilled
easily.

A urinary tract infection because of Escherichia coli was
demonstrated in the urine culture that was treated with
cefotaxime. Radiographs of the abdomen disclosed faecal
retention and a striking distension of the left colon.
Abdominal ultrasounds ruled out the presence of ascites,

Fig. 1 Photograph of patient 1 showing marked abdominal distension
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Fig. 2 CT head scan demonstrating decrease in the ventricular size
together with ventricular asymmetry

peritoneal CSF cysts or other masses. Transfontanelar
ultrasonography revealed marked dilatation of the cerebral
ventricles in comparison with previous studies.

The patient’s manifestations of shunt malfunction were
attributed to her severe abdominal distension. Accordingly,
she was initially given oral lactulose and enemas. During
this admission, the child was finally submitted, under
general anaesthesia, to faecal disimpaction, anoplasty and
rectal dilatation that produced total resolution of all her
manifestations of VP shunt failure. A CT head scan showed
a decrease in the size of the ventricles that were asymmetric
(Fig. 2). The girl has now been followed up for lyear at the
outpatient clinic and has not experienced new episodes of
shunt malfunction.

Several factors appear to have lead to VP shunt mal-
function in this patient. The girl had a neurogenic bladder
and bowel paresis with chronic constipation [5, 6]. In
addition, her urinary tract infection and, probably, wors-
ening of her pre-existing anal anomaly resulted in severe
constipation that, by increasing the IAP, would have led to
the temporary blockage of the normal outflow of CSF from
the ventricles to the peritoneum. The appropriate manage-
ment of the child’s constipation by faecal disimpaction and
anoplasty restored a normal CSF drainage thus resolving
the distal shunt malfunction [5, 6]. Given the stable
neurological condition of the child, we chose not to act
on her programmable valve and preferred to watch the
child’s evolution during her hospital stay. Needless to say
that this conservative attitude would have changed should
the patient have shown signs of neurological worsening.

Patient 2

A pre-term female neonate (birth weight 1,570g) was
diagnosed of post-haemorrhagic hydrocephalus and treated
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with serial lumbar taps and two ventricular punctures. At
age of 2weeks, the child underwent an ileostomy for
necrotizing enterocolitis. At age of 45days, the girl was
given a VP shunt (Polaris, Sophysa, France) initially set at a
pressure of 70mm H,O that was followed by resolution of
her hydrocephalus. Ten days after shunt insertion, the girl
developed a severely distended abdomen and symptoms
and signs of decompesated hydrocephalus (Fig. 3). A tap of
the valve reservoir produced normal CSF. Repeat abdom-
inal ultrasonography studies disclosed signs of intestinal
paresis that were managed with conservative treatment [5].
Simultaneously, the valve pressure was temporarily down-
regulated to 30mm H,O. Both measures lead to complete
resolution of the baby’s symptoms of shunt malfunction.

The cause of shunt malfunction in this patient was
attributed to persistent intestinal paresis owing to the child’s
immaturity and to previous abdominal surgery for necro-
tizing enterocolitis.

Conclusions

We have reported two instances of reversible VP shunt
failure related to severe constipation (caused by an ano-
rectal malformation and to post-surgical bowel paresis,
respectively). We have briefly reviewed several clinical
conditions that can result in increased IAP as pregnancy,
labor, obesity and abdominal compartment syndrome. We
have also discussed diagnostic and management strategies
in cases of VP shunt failure related to serious constipation.
We wanted to catch the attention of the attending physician
(be it paediatrician, neurosurgeon or paediatric surgeon) to
this condition as a cause of VP shunt malfunction to avoid
unnecessary surgical shunt revisions.

Fig. 3 Photograph of patient 2 that shows abdominal distension and
the scar of her previous ileostomy
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