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Introduction

In India cestode infection `neurocysticercosis' is the
commonest parasitic disease of the central nervous
system; it may involve the brain parenchyma, the
meninges or ventricles and, infrequently it involves the
spinal cord. Involvement of spinal cord has variably
been reported to be 1 ± 5%.1,2 We report two cases of
intramedullary spinal neurocysticercosis, which is a
rare disease.

Case reports

Case I
An 11-year-old boy presented with a 2 days history of
weakness of both lower limbs and inability to pass
urine, for which he was catheterized. On examination
there was 2/5 (MRC Scale) power in the lower limbs;
the deep tendon re¯exes were brisk in the lower limbs,
and ankle clonus was present bilaterally. The plantar
responses were extensor, and the cremastric re¯exes
were absent. There was impairment of sensation in
both lower limbs from T10 dermatome level, all
modalities of sensations being a�ected. Examination
of the spine did not reveal any tenderness or deformity.

Serum biochemical, haematological parameters and
urinalysis were normal. Plain X-rays of the thoracic
spine and a myelogram were normal. Cerebrospinal
¯uid (CSF) examination revealed 68 mg% proteins, 16
cells/cumm3 (all mononuclear), sugar 42 mg%. En-
zyme-linked immunosorbent assay (ELISA) examina-
tion of the CSF and serum were negative for
tuberculosis, but were positive for cysticercosis.
Magnetic resonance (MR) study of the spine showed
a ring shaped, cysticercus lesion with an eccentric dot
representing the scolex of larvae at the T9 level (Figure
1). Cranial computed tomography (CT) was normal.
The patient was given albendazole (15 mg/kg for 4
weeks) along with corticosteroids, and his condition
improved considerably, so that he was able to walk
independently 2 months after the albendazole therapy.
Repeat MR study revealed disappearance of the
lesion.

Case II
A 10-year-old boy presented with asymmetrical
weakness of both lower limbs of 4 days duration.
The right lower limb was a�ected 2 days before the
left. Along with involvement of left lower limb, he also
developed hesitancy of urination. Tingling and
numbness up to the knees were present from the
onset of the illness. Whilst in hospital he had two left
partial motor seizures. On examination, the patient had
two pea-sized non-tender subcutaneous nodules over
the ¯exor aspect of left forearm. Neurological
examination revealed power in the right lower limb
2/5 (MRC scale), and in the left power was 3/5 (MRC
scale). The legs were hypertonic. Both knee and ankle
re¯exes were brisk, and the plantar re¯exes were
extensor. The abdominal and cremastric re¯exes were
absent. Distal to T9 dermatome all modalities of
sensations were impaired. Examination of the spine
was normal.

The blood and urine biochemical parameters were
normal. Biopsy of a subcutaneous nodule revealed
cysticercus larva. Plain X-rays of the thoracic spine
were normal. The CSF had 110 mg% proteins, 70 cells
(all mononuclears), and 38 mg% sugar. ELISA for
cysticercal antigen was negative in the CSF and serum.
An MR study showed a ring shaped granulomatous
lesion at T8 level (Figure 2). A cranial CT had showed
a ring enhancing lesion in the right occipital region
(Figure 3); the ring also had an eccentric dot.
Albendazole therapy (15 mg/kg for 4 weeks) was
given along with carbamazepine (200 mg thrice a
day) and corticosteroids. There was no further
seizure. Motor power improved and he was able to
stand independently when he was discharged. He
could not be followed up further.

Literature review and discussion

The larval form of pork intestinal tapeworm Taenia
solium is the parasite responsible for neurocysticercosis.
Humans are the de®nitive host for T. solium and
usually harbour the adult tapeworm in the small
intestine as an asymptomatic infection. Both humans
and pigs are intermediate hosts for the embryonic form
of T. solium and develop neurocysticercosis, and
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muscular cysticercosis after eating food contaminated
with fertilized eggs excreted in the faeces of parasite
carriers. Once in the intestine the eggs lose their sheath
by the action of intestinal enzymes which liberate
oncospheres (hexacanth embryo). These embryos
penetrate the intestinal wall and enter the blood
stream and lodge in various body tissues.

Classi®cation and mode of spread to the spinal cord
In the spinal cord the cysts are usually leptomeningeal
and only rarely intramedullary, producing arachnoiditis
or mass e�ects. Cysticercus cysts in the spinal subar-
achnoid space occur six to eight times more frequently
than do intramedullary cysts. Leptomeningeal forms
may be seen in association with cysticerci of the posterior
cranial fossa and are best explained by downward
migration of the cysts from the basal cisterns of the
brain into the spinal canal through the cerebrospinal
¯uid pathways.1,4 Hematogenous spread is responsible
for intramedullary spinal cysticercosis. Rarely, leptome-
ningeal lesions can also have a haematogenous origin.
Transventricular migration of a cyst into the central
canal of the spinal cord can also be responsible for the
intramedullary spinal cysticercosis. Although the hy-
pothesis of ventriculo-ependymal spread is unsubstan-
tiated, this may o�er a plausible explanation for the
frequent occurrence of solitary intramedullary cysts.5,6

Pathology and clinical manifestations
Pathophysiologically there are three possible mechan-
isms by which neurological symptoms and signs might
appear in patients with spinal cysticercosis: (1) an
in¯ammatory reaction caused by the metabolites of the

Figure 1 Sagittal T1-weighted MR image of the thoracic spine
showing ring shaped hyperintensity with eccentric dot at T9

Figure 2 Saggital T1-weighted MR image of the thoracic
spine demonstrating a hyperintense ring at T8. The lesion
represents granulomatous stage of cysticercal lesion

Figure 3 Contrast enhanced cranial computed tomography
showing a ring enhancing lesion with eccentric dot in right
occipital region
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parasite or degenerated larval remains; (2) the mass
e�ect of intramedullary or extramedullary cysts (3)
cord degeneration due to pachyleptomeningitis or
vascular insu�ciency. In any individual with spinal
cysticercosis, all three of these mechanisms may play a
part. Hydromyelic cavities may occur as a consequence
of intramedullary cysts resulting in de®cits over a
larger area of involvement.1,7,8

The clinical manifestations of spinal neurocysticer-
cosis are directly related to the location of the parasite.
Intramedullary cysts cause motor weakness and a
sensory level distal to the level of the lesion. Sphincter
disturbances are a common feature in such patients.
Leptomeningeal cysts produce a combination of root
pain and weakness of subacute onset and progressive
course. Intramedullary neurocysticercosis is more
often found in the thoracic region of spinal cord,
although it can develop in the lumbosacral region.9,10

As haematogenous dissemination is proportional to
the blood ¯ow to the spinal cord, the thoracic cord
which receives the greatest blood supply, is most often
a�ected.11 Fifty percent of cases in the autopsy series
published by Souza Queiroz et al5 were noted to have
sites of involvement other than the spine. Of these
30% had intracerebral involvement and 25% had
muscular involvement.

Diagnosis

Cerebrospinal ¯uid and serological tests
The cerebrospinal ¯uid ®ndings typically include a
moderate lymphocytic pleocytosis, a variable eosino-
philic pleocytosis and an elevated protein level and a
normal or low glucose level. Serological tests, eg
enzyme-linked immunosorbent assay (ELISA) in the
serum and the CSF, are very sensitive in establishing
the diagnosis of neurocysticercosis.

Imaging
The radiographic appearance of extramedullary cysti-
cercal cysts by myelography and postmyelography
computed tomography are virtually indistinguishable
from other cystic or nodular lesions of the spinal cord.
Myelography may show multiple ®lling defects in the
column of contrast medium. In intramedullary
cysticercosis, myelography is frequently normal.
Mobility of a cysticercus cyst on myelography is a
unique feature of diagnostic signi®cance. It is also
important that one should be aware of the possibility
that mobility of cyst may occur between the time of a
myelographic study and surgery.12 The unattached
mobile cysts in the spinal subarachnoid space
probably remain asymptomatic since they are soft
and small enough to pass through the subarachnoid
space.

MR is currently the investigation of choice. It will
not only show the cysts, the precise location and the
proximity to neural structures, but also visualization

of the scolex of cysticercosis larvae.10 The signal
properties of the spinal cysticercus cysts are similar to
those described in parenchymal brain cysts. At times
contrast enhancement with gadopenteate dimeglumine
administration is required for enhancement of the
scolex and can help in establishing the proper
diagnosis.9,13,14

Treatment
There are no controlled studies regarding the e�cacy
of medical therapy for spinal cysticercosis because of
the rarity of the disease. The idea of medical therapy is
presently based on the reported e�cacy of anti-
cysticercal drugs for cerebral cysticercosis and in
isolated cases for spinal cysticercosis. Both praziquan-
tel and albendazole have been found e�ective in both
forms of spinal cysticercosis.15,16 Current therapy for
the leptomeningeal form of spinal cysticercosis is
laminectomy and surgical resection, and if cerebro-
spinal ¯uid ®ndings are suggestive of active arachnoi-
ditis a course of corticosteroids may be administered.12

Intramedullary spinal cysts are usually surgically
resected for con®rmation of the diagnosis, however,
therapy with anticysticercal drugs may be tried when
the diagnosis is con®rmed or is suspected before
surgery.10 Concomitant corticosteroids must be given
along with anticysticercal treatment to avoid further
damage of the spinal cord due to subsequent
in¯ammatory reaction in the cyst wall.

Comments and conclusion

Our two patients illustrate similar morphological
pictures of intramedullary spinal cysticercal lesions as
seen in cerebral cysticercosis. These lesions represent
the granulomatous stage of the disease. One of our
patients also had a similar lesion in the brain. Both
patients presented with an acute transverse cord
syndrome. In the past, compression of spinal cord or
nerve roots by the parasite was treated by surgical
decompression. The e�cacy of anticysticercal drugs
can alter the indications for surgery in spinal
neurocysticercosis. Several reports have appeared
indicating cure of spinal subarachnoid involvement
and an excellent response in intramedullary cysticerco-
sis with albendazole. In the absence of data from
controlled studies the treatment of spinal cysticercosis
with an anticysticercal drug should be considered
empirical. Response to this form of treatment is not
universal. Banders and colleagues17 noted that extra-
parenchymal disease may be di�cult to control and
several courses of medical therapy may be required.
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