
Neurocysticercosis is caused by the larvae of the tape-
worm Taenia soliumin the nervous system, a disease suf-
fered by millions of people living in the developing coun-
tries of Central and South America, sub-Saharan Africa,
and east and south Asia.7,9,26,47In these areas, the disease
accounts for up to 12% of all admissions to neurological
hospitals and is the leading cause of acquired epilepsy in
adults.34,42 More than 50,000 new NCC-related deaths oc-
cur annually, and of the many more patients who suffer
related neurological sequelae, most are affected at pro-
ductive ages.24,53 This makes NCC a large public health
problem in developing countries. Moreover, massive emi-
gration of people from endemic to nonendemic areas has
increased its prevalence in North America and some Eu-
ropean countries, where this condition had been consid-
ered rare.57,76

ETIOPATHOGENESIS OF
NEUROCYSTICERCOSIS

Taenia soliumhas a complex life cycle that requires two
hosts. Humans are the only known hosts for the adult ces-

tode, whereas both pigs and humans may act as interme-
diate hosts for the larval form or cysticercus.30 The adult
T. soliuminhabits the small intestine in humans, where it
is attached to the intestinal wall by its suckers and hooks.
Every day, a few pregnant proglottids are detached from
the distal end of the body of the worm and passed with the
feces; each proglottid contains thousands of eggs, which
are fully embryonated, infective, and resistant to adverse
environments. In regions in which systems for disposal of
human feces are deficient, wandering pigs eat human fe-
ces containing T. soliumeggs. Once in the intestinal tract
of the pig, the action of bile and pancreatic enzymes cause
the eggs to lose their coats, liberating oncospheres that
cross the intestinal wall, enter the bloodstream, and are
carried to the tissues of the host where embryos evolve to
form larvae (cysticerci). In these circumstances, pigs be-
come the intermediate hosts in the life cycle of T. solium.

Human consumption of improperly cooked infected
pork results in the transmission of viable cysticerci in the
small intestine, where, by the action of bile and digestive
enzymes, the scolex of a cysticercus evaginates and at-
taches to the intestinal wall. Thereafter, proglottids begin
to multiply and the parasite becomes a cestode that can be
passed in the feces as mature proglottids approximately 4
months after attachment. Humans can also act as interme-
diate hosts for T. solium after ingestion of Taenia eggs.
In these circumstances, human cysticercosis develops.24,30

The mechanisms by which eggs cross the intestinal wall
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and lodge in human tissues are the same as those in pigs.
The two main sources from which humans contact cysti-
cercosis are ingestion of food contaminated with T. solium
eggs and the fecal–oral route in individuals harboring the
intestinal cestode. 

Cysticerci are vesicles consisting of two main parts: the
vesicular wall and the scolex. The scolex has a similar
morphology to the adult T. solium, including an armed
rostellum and a rudimentary body.45 The macroscopic ap-
pearance of cysticerci varies according to their location
within the CNS. Viable cysticerci in brain parenchyma
measure approximately 10 mm. These cysts tend to lodge
in the cerebral cortex or the basal ganglia because of the
high vascular supply in these areas. Subarachnoid cys-
ticerci may be located within cortical sulci or in the CSF
cisterns at the base of the brain.3 After a long period of
infection some cysticerci lose their scolices and grow to
reach 50 mm or more, which more frequently occurs in
cysts located in the subarachnoid cisterns, because their
growth is not limited by the effect of pressure within the
brain parenchyma. Some of these cysts are composed of
several membranes attached to each other with a grapelike
appearance (racemose form of cysticerci).27 Ventricular
cysts are usually single lesions; they may be attached to
the choroid plexus or float freely within the ventricu-
lar cavities. Other locations within the CNS include the
subdural space, the sellar region, the eye, and the spinal
cord.1,6,20

After entering the CNS, cysticerci are viable and induce
slight inflammatory changes in the surrounding tissues. At
this stage, called the vesicular stage, parasites have a
transparent membrane, clear vesicular fluid, and larva or
scolex. They may remain for decades in this stage or, as
the result of a complex immunological attack from the
host, may begin a degenerative process that may lead to
the death of the parasite and its further transformation into
an inert nodule.27 After cysticidal treatment or successful
immune response, the first sign of involution of cysticerci
is the colloidal stage, in which the transparent vesicular
fluid is replaced by a viscous and turbid fluid, readily
identifiable by MR imaging studies,55 and the scolex dies.
Colloidal cysticerci are surrounded by a thick collagen
capsule, and the surrounding brain parenchyma shows an
intense astrocytic gliosis associated with microglial prolif-
eration, diffuse edema, neuronal degenerative changes,
and perivascular cuffing of lymphocytes. Thereafter, the
wall of the cyst thickens and the scolex is transformed into
coarse mineralized granules; this stage, in which the cys-
ticercus is not longer viable, is called the granular nodular
stage. Finally, in the calcified stage the parasite remnants
appear as a mineralized (calcified) nodule. When parasites
enter into the granular and calcified stages, the edema sub-
sides but the astrocytic changes in the vicinity of the le-
sions are conspicuous. The exact duration of each of these
stages in the natural history of the infection has not been
established, because considerable differences exist among
individuals, particularly in relation to the intensity of the
endogenous immune response. Moreover, the authors of
histopathological studies have demonstrated cysticerci in
different stages of involution in the same individual, sug-
gesting that the immune reaction from the host in response
to cysticerci infection of the CNS is heterogeneous.30

Meningeal cysticerci elicit an intense inflammatory re-

action in the subarachnoid space, forming an exudate
composed of collagen fibers, lymphocytes, multinucleat-
ed giant cells, eosinophils, and hyalinized parasitic mem-
branes leading to abnormal thickening of the leptomen-
inges and difficulty in CSF absorption, which produces
hydrocephalus in a significant number of patients.3,45 The
optic chiasm and cranial nerves arising from the anterior
aspect of the brainstem are encased in this leptomeningeal
thickening. Because the foramina of Luschka and Magen-
die may also be occluded by the thickened leptomeninges
and parasitic membranes, noncommunicating hydroceph-
alus subsequently may develop.29 Small penetrating arter-
ies arising from the circle of Willis are frequently affected
by the subarachnoid inflammatory reaction elicited by
meningeal cysticerci, and this may cause occlusion of the
lumen of the vessel and the subsequent development of
cerebral infarctions.13,43

Ventricular cysticerci also cause an inflammatory re-
action if they are attached to the choroid plexus or the
ventricular wall. The ependymal lining is disrupted, and
ependymal cells are replaced by proliferating subependy-
mal glial cells that protrude toward the ventricular cavities
and may block the transit of CSF, particularly when the
site of protrusion is at or near the foramen of Monro or the
cerebral aqueduct. This process is called granular ependy-
mitis and is usually associated with hydrocephalus.2

Cysticerci have several antigens that stimulate the pro-
duction of specific antibodies, which can be detected on
immunodiagnostic tests. Some antigens may play a role in
the mechanisms by which cysticerci evade the immune
response.24 One of them, antigen B, may be localized both
within the parasite and in the surrounding tissue. It is part-
ly composed of collagen and may bind to C1q, inhibiting
the classic pathway of complement activation. Because
destruction of cysticerci appears to be mediated by activa-
tion of the complement cascade, antigen B could play a
role in the protection of cysticerci against the host’s im-
munological attack.77 Analysis of several studies suggests
the presence of cellular immune dysfunction in patients
with NCC. This depressed immunity may be responsible
for the reported association of this parasitic disease with
conditions resulting from immunological disturbances
such as hematological malignancies and conditions lead-
ing to the development of cerebral tumors.18,19,38

CLINICAL MANIFESTATIONS

Neurocysticercosis may affect males and females from
birth through advanced age; however, the peak age of its
incidence is in middle-aged adults. The disease may pre-
sent with a variety of clinical manifestations, a pleomor-
phic quality that is related to individual differences in the
number and location of the lesions within the CNS.3,8,16,

58,61,66This fact underscores the lack of specificity in the
disease’s clinical picture and the need to undertake com-
plementary studies in every patient to confirm its diag-
nosis.21,63

Epilepsy occurs in up to 70% of patients with NCC and
is its most common clinical manifestation.22 In most of
these cases neurological status is normal, and their signs
differ from those with other forms of acquired epilepsy
who usually present with focal neurological signs. Neuro-
cysticercosis-induced seizures are most commonly gener-
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alized tonic–clonic or simple partial, although some pa-
tients may present with complex partial seizures.22,42

A variety of focal neurological findings related to the
size, number, and location of the parasites have been de-
scribed in patients with NCC. Whereas pyramidal tract
signs predominate, almost every focal sign that may occur
in disorders of the CNS has been described in NCC. Focal
neurological signs usually follow a subacute or chronic
course that resembles that of a brain tumor. Some patients,
however, present with rapid development of focal signs
due to the occurrence of a cerebrovascular event.13,52Other
patients present with increased intracranial pressure and
dementia signs. Hydrocephalus, related to cysticercal
arachnoiditis, granular ependymitis, or ventricular cysts,
is the most common cause of this syndrome.29 Increased
intracranial pressure also occurs in patients with giant
cysts and in those with cysticercal encephalitis. The latter
manifestation is a severe form of the disease, more com-
mon in children and young women, that occurs as the re-
sult of a massive cysticercal infection of the brain paren-
chyma inducing an intense immune response and diffuse
brain edema.50

A number of patients with NCC present with intel-
lectual impairment;31 in the past, prior to the advance of
neuroimaging studies, some of these individuals were ad-
mitted to psychiatric hospitals for several years until the
correct diagnosis was suspected after the occurrence of
seizures or focal neurological signs. Patients with sellar
region cysticerci present with ophthalmological and endo-
crinological disturbances similar to those produced by pi-
tuitary tumors or craniopharyngiomas.20 In cases of spinal
cord cysticercosis, patients present with nonspecific clini-
cal manifestations such as nerve root pain or sensorimotor
deficits that vary according to the level of the lesion.1 In-
traocular cysticerci cause progressive decrease of visual
acuity or visual field defects.6 Massive cysticercal infec-
tion of striated muscles occasionally produces a clinical
picture of generalized weakness associated with muscle
pseudohypertrophy.56

LABORATORY STUDIES

The frequency with which T. soliumeggs are detected
in stool examinations in patients with NCC varies accord-
ing to the severity of infection. Indeed, the high preva-
lence of taeniasis found in cases of massive cysticercal in-
fection of the CNS suggests that autoinfection occurred in
most of these patients by the fecal–oral route.33,36It is also
important to search for T. soliumcarriers among the close
relatives of these patients. Recognition of Taeniaeggs is
not easy, and infection in many patients may escape detec-
tion when only a single coproparasitological study is per-
formed. Serial stool specimens must be examined before
the patient is considered to be free of infection.51 Two
recent advances may improve the diagnosis of human tae-
niasis: ELISA for coproantigens detection and DNA hy-
bridization for egg identification.76

Abnormalities in the cytochemical composition of CSF
have been reported in as many as 80% of patients with
active NCC. These abnormalities correlate with the activ-
ity of the disease and with the location of parasites with-
in the CNS; therefore, CSF examination yielding no ev-
idence of infection does not rule out the diagnosis of

NCC.24 The most consistent finding is moderate mononu-
clear pleocytosis, with cell counts rarely exceeding 300/
mm3; however, as many as 5000 cells/mm3 may be present
in patients with severe cysticercal meningitis. Elevated
protein levels are common in patients with pleocytosis;
protein levels are usually raised within the range of 50 to
300 mg/dl, although they have also been reported as high
as 1600 mg/dl. Cerebrospinal fluid glucose levels are usu-
ally within the normal range despite active meningeal dis-
ease; however, hypoglycorrhachia is present in up to 18%
of NCC patients, and low glucose levels have been associ-
ated with poor prognosis.

Immunodiagnostic tests of serum samples have been
widely used to assess the prevalence of cysticercosis and
to exclude or confirm the diagnosis of NCC in patients
with neurological signs but in whom neuroimaging find-
ings are inconclusive. Because the accuracy of these tests
relies on the highly variable humoral immune response of
the host against cysticerci, however, they have unsatisfac-
tory sensitivity and specificity. False–negative results are
related to local production of antibodies within the CNS
without a parallel increase of antibodies in peripheral
blood, or to immune tolerance to the parasite without pro-
duction of anticysticercal antibodies; they are mostly the
result of previous contact with the parasite or to cross
reactivity with other helminths, which is particularly fre-
quent in individuals from endemic areas. 

The complement fixation test was initially developed to
determine the presence of anticysticercal antibodies in
serum; however, its performance is better when applied to
CSF samples.32 It is positive in 83% of patients in whom
inflammatory changes occurred in the CSF but only in
22% of those with parenchymal cysticercosis in whom
normal cytochemical analysis of CSF was demonstrated.
This is an important shortcoming because many patients
with NCC CSF abnormalities are not detected on this
analysis. The complement fixation test is also less sensi-
tive in ventricular than in subarachnoid CSF.55

The ELISA has been widely used. In as many as 30%
of patients with NCC, however, a false-negative serum
ELISA may occur, and a false-positive result may be dem-
onstrated in a similar number of patients because of cross
reactivity with other infectious diseases.49 The ELISA per-
formed to test CSF samples is more accurate than that for
serum; its sensitivity is 87% and its specificity is 95%.54

As occurs when conducting the complement fixation test,
these results depend on the presence of active disease,
because many patients with parenchymal brain calcifica-
tions or granulomas, the ELISA demonstrates no abnor-
mal findings even if the test is performed in CSF samples. 

When it was found that antibodies to specific antigens
of T. soliumcan be detected by EITB assay, investigators
were impelled to develop highly purified antigens of cys-
ticercus to be used in this new immunological diagnostic
test. Seven antigenic bands are usually recognized by anti-
bodies found in patients with cysticercosis. Among these,
GP13, GP14, GP24, and GP39-42 are the most frequent-
ly recognized antigens.74 The EITB has been extensively
evaluated in different hospital- and population-based stud-
ies.34,44 Whereas the authors of some reports indicate that
serum EITB is highly sensitive and specific for the diag-
nosis of human cysticercosis, results reported by others
have been disappointing.44 One shortcoming of the test is
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the high incidence of false-negative results in patients har-
boring a single cerebral cyst; in such cases, the sensitivity
of EITB decreases to 30%. In EITB, an assay conducted
in patients with calcified lesions is less likely to demon-
strate a positive result than in those with active disease.
Another weakness of the serum EITB is that the test may
be positive in patients with taeniasis. This is an important
shortcoming in the accuracy of the test when attempting to
determine the prevalence of human cysticercosis in en-
demic areas, because many patients exposed to the adult
parasite may test positive. The results of EITB must be in-
terpreted in light of the clinical manifestations, neuro-
imaging findings, and more importantly, the geographic
origin of the patient. A positive EITB result is of lesser
diagnostic value in patients from areas where cysticerco-
sis is endemic. A negative EITB result does not exclude a
diagnosis of NCC in patients harboring a single cerebral
lesion or in those with parenchymal brain calcifications as
the sole evidence of the disease.

NEUROIMAGING STUDIES

Both CT and MR imaging have drastically improved
diagnostic accuracy for NCC by providing objective evi-
dence concerning the topography of the lesions and the
degree of the host’s inflammatory response against the
parasite.37,40,55,72 The CT and MR imaging findings in
patients with parenchymal brain cysticercosis depend on
the developmental stage of the cysticerci. Characteristic
neuroimaging features include the scolex appearing as a
hyperintense nodule (“hole-with-dot” imaging) as well as
punctuate calcifications.72 In contrast, single or multiple
ringlike or nodular enhancing lesions, as seen in patients
with cysticerci in the acute encephalitic phase or in those
with cysticercal encephalitis, are nonspecific and rep-
resent a diagnostic challenge because pyogenic brain ab-
scesses, fungal abscesses, tuberculomas, toxoplasma ab-
scesses, and brain tumors may produce similar findings on
CT or MR imaging.7,16,50,55

Computerized tomography and MR imaging findings in
meningeal cysticercosis include hydrocephalus, abnormal
enhancement of the leptomeninges at the skull base, large
subarachnoid cysts, and cerebral infarcts.3,40 In patients
with infarcts, cerebral angiography may reveal segmental
narrowing or occlusion of major intracranial arteries.52

With the exception of cystic lesions, most of these findings
are nonspecific and may also be observed in patients with
tuberculous, sarcomatous, or fungal meningitis. Diagnostic
cornerstones for differential diagnosis of these entities are
neurological examination and results of CSF analysis.
Patients with NCC rarely, if ever, suffer fever or signs of
meningeal irritation, and CSF glucose content is usually in
the normal range.24 In contrast, most other conditions pro-
ducing subacute or chronic meningitis course with fever,
neck stiffness, and decreased CSF glucose levels.

Ventricular cysticerci appear on neuroimaging studies
as cystic lesions that distort the anatomy of the ventricular
system and cause asymmetrical hydrocephalus.37,55 These
lesions are usually isodense with CSF on MR imaging but
are not well visualized on CT scanning. Therefore, CT
scanning with administration of intraventricular contrast
medium is usually needed to visualize the cysts. On MR
imaging, however, most ventricular cysts are detected

because the scolex is better delineated and because the
signal properties of the cystic fluid and CSF are different
on T2-weighted imaging sequences.37,40,55

In general, MR imaging is better than CT scanning for
the diagnosis of NCC, particularly in patients with skull
base lesions, brainstem cysts, intraventricular cysts, and
spinal lesions. Nevertheless, an important shortcoming in
the accuracy of MR imaging for the diagnosis of NCC is
the detection of small calcifications. Because in many of
these patients parenchymal calcifications are the sole evi-
dence of the disease, their condition may not be detect-
ed by MR imaging. Computerized tomography scanning
remains the best neuroimaging screening procedure in
patients with suspected NCC; MR imaging may be re-
served for patients in whom CT scanning demonstrates no
evidence of these lesions or in whom CT findings are
inconclusive.55,61

SURGICAL AND PHARMACOLOGICAL
THERAPY

To undertake the optimum intervention, NCC must be
characterized in terms of the cyst’s viability, degree of the
host’s immune response to the parasites, and location of
the lesions.14,25,55Therapy includes a combination of spe-
cific cysticidal drugs, noncysticidal therapy, and surgery.

Cysticidal Drugs

Praziquantel has been used to treat human NCC for
nearly two decades. The authors of several studies have
shown that praziquantel destroys as much as 70% of
parenchymal brain cysticerci after a 15-day course of
treatment at daily doses of 50 mg/kg.65,70 This initial regi-
men was arbitrarily chosen. Since that time, recommend-
ed doses of praziquantel have ranged from 10 to 100
mg/kg for periods of 3 to 21 days.5 In these studies, praz-
iquantel was administered every 8 hours. Because plasma
levels of praziquantel decline in less than 3 hours after
administration, it seems that the cysticidal effect is
reached by exposing the parasites to several intermittent
peaks of the drug. On this basis, it has been suggested that
if parenchymal brain cysticerci are exposed to high con-
centrations of praziquantel maintained for up to 6 hours
(three doses of 25–30 mg/kg at 2-hour intervals on a sin-
gle day), this might be sufficient to destroy the parasites.10

Preliminary results are encouraging. The decrease in the
number of cysts visualized on neuroimaging studies after
a 1-day therapy is similar to that observed in patients
receiving longer courses of the drug at conventional
doses.10,17,39,46

Albendazole is another strong cysticidal drug, initially
tested at doses of 15 mg/kg/day for a 1-month period.28 It
was later found, however, that at similar doses the length
of therapy could be shortened to 1 week without lessening
the drug efficacy.35,68 Albendazole destroys 75 to 90% of
parenchymal brain cysts and has been shown to be superi-
or to praziquantel in several comparative trials.11,62,64,73

Another advantage of albendazole over praziquantel is
that the former also destroys subarachnoid and ventricular
cysts because of its better penetration in CSF, as well as
the fact that it can be administered jointly with cortico-
steroid agents for antiinflammatory therapy.12,23,48
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The introduction of praziquantel and albendazole has
radically changed the prognosis in most patients with
NCC. Results of the initial studies, however, generated
skepticism regarding the integral benefit to the patient
after the destruction of the parasites. More recently, inves-
tigators focusing on the long-term clinical outcome after
treatment with cysticidal drugs have shown that cystici-
dal therapy also produces marked clinical improvement
in most patients.25 The control of seizures with antiepilep-
tic drugs in patients with epilepsy due to parenchymal
brain cysts is much better after treatment with cysticidal
drugs than when the disease is left untreated.22,41,75More-
over, some authors have demonstrated that patients with
focal neurological deficits have recovered after a trial with
cysticidal drugs because the pressure effects exerted by
the parasites against eloquent cerebral areas have been re-
solved as the result of therapy.23,55

Cysticidal treatment in patients with cysticercal enceph-
alitis should be performed in conjunction with immuno-
suppressive therapy because the sudden destruction of a
heavy parasite burden may exacerbate the intracranial
hypertension observed in this form of the disease.50 In pa-
tients with both hydrocephalus and intracranial cysts, cys-
ticidal drugs can be administered after a ventricular shunt
has been placed to avoid further increase of the intracra-
nial pressure as a result of drug therapy. Cysticidal drugs
must be used with caution in patients with giant subarach-
noid cysticerci because the inflammatory reaction occur-
ring in the host in response to the destruction of parasites
within the subarachnoid space may occlude small lepto-
meningeal vessels surrounding the cyst. In such patients,
concomitant administration of steroid agent is mandatory
to prevent a cerebral infarction.12,23,48In patients with ven-
tricular cysts, the therapeutic approach with albendazole
drugs should be closely monitored. Finally, patients with
calcifications alone do not require anticysticercal drugs
because these lesions represent the sequelae of parasites
previously eliminated.

Noncysticidal Therapy

Because inflammation is the conspicuous accompa-
niment of most forms of NCC, corticosteroids represent
the primary form of therapy for cysticercal encephalitis,
angiitis, and arachnoiditis causing hydrocephalus and
progressive entrapment of cranial nerves.25 In such cases,
up to 30 mg/day of dexamethasone may be needed for
control of symptoms. In patients with cysticercal enceph-
alitis, corticosteroids may be used in association with
mannitol at doses of 2 mg/kg/day. The initial trial with
high doses of intravenous dexamethasone may be fol-
lowed by chronic oral therapy with prednisone (50 mg/
day) or dexamethasone (10 mg/day) administered three
times a week. 

The simultaneous administration of corticosteroids and
cysticidal drugs has been recommended to ameliorate the
secondary effects of headache and vomiting that may oc-
cur during praziquantel or albendazole therapy. Such man-
ifestations are not related to toxic effects of cysticidal ther-
apy but to the acute destruction of parasites within the
brain; thus, they are reliable indicators of drug efficacy.
Common analgesic and antiemetic medications may be
used to ameliorate such symptoms, avoiding the compul-

sory use of corticosteroids in every patient.65 Absolute in-
dications for corticosteroid administration during cystici-
dal drug therapy include the management of giant sub-
arachnoid cysticerci, ventricular cysts, spinal cysts, and
multiple parenchymal brain cysts. In these cases, corti-
costeroids must be administered before, during, and even
some days after the course of anticysticercal drugs to
avoid the risk of cerebral infarction, acute hydrocephalus,
spinal cord swelling, and massive brain edema, respec-
tively.25

In patients with calcified cysticerci–induced seizures,
the administration of standard doses of a single, first-line
antiepileptic drug usually results in adequate seizure con-
trol. In patients with parenchymal brain cysts cysticidal
drugs must also be administered to achieve an adequate
control of seizures with antiepileptic drugs.22,41,75The opti-
mum length of antiepileptic drug therapy in these patients,
however, has not yet been determined. The authors of a
prospective study have shown that up to 50% of patients
suffered recurrences after cessation of antiepileptic thera-
py.15 These patients had been free of seizures for 2 years,
and albendazole had successfully destroyed their brain
cysts. In that report prognostic factors associated with
seizure recurrence included the development of parenchy-
mal brain calcifications as the result of albendazole thera-
py, as well as the development of both recurrent seizures
and multiple brain cysts before the institution of anticys-
ticercal therapy. 

Surgical Treatment

At present, in most centers in which physicians have
considerable experience in the treatment of NCC, extirpa-
tion of the cysticerci is limited only to those cases in
which cysticidal treatment fails. Patients with hydroceph-
alus secondary to cysticercal arachnoiditis require the
placement of a ventricular shunt; however, there is a high
incidence of shunt dysfunction due mostly to the high con-
tent of cells and protein in the CSF. The protracted course
in these patients and their high mortality rates (� 50% in
2 years) are directly related to the number of surgical
interventions necessary to revise the shunt.67 Chronic cor-
ticosteroid administration has been suggested to reduce
the risk of shunt occlusion.71 In addition, a new shunt de-
vice functioning at a constant flow without a valve mech-
anism has been recently developed.59,69 This shunt does
not allow the entrance of spinal CSF into the ventricular
system toward the shunt device. In patients with NCC, this
inversion of CSF transit is the most common cause of
shunt dysfunction because it allows subarachnoid inflam-
matory cells and activated immune cells to enter the ven-
tricular cavities. Long-term results obtained when using
this new shunt are encouraging.60

Ventricular cysts may be excised or endoscopically as-
pirated.4 There is, however, the possibility that a cyst may
migrate between the time of diagnosis and surgery, and
this phenomenon must be ruled out by obtaining a control
CT or MR image immediately before surgery to avoid
unnecessary craniotomies.78 In the absence of ependymi-
tis, permanent shunt placement is usually not necessary
after removal of a ventricular cyst. In contrast, shunt
placement should precede the excision of ventricular cysts
associated with ependymitis. 
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