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Introduction

Neurocysticercosis (NCC) is the most common parasitic
infection of the central nervous system (CNS), caused by
the larval form of Taenia solium.1 Pigs are the intermediate
hosts, and humans are the definitive/intermediate hosts.
Common risk factors are poor personal hygiene and unsani-
tary pig raising practices. Spinal cysticercosis is a rather rare
clinical occurrence to come across with, as per current
literature.2 With an incidence of 0.7 to 3%,3 it is common
to find it in the combination of intracranial cysticercosis.
Spinal NCC can be divided in extradural, intradural subarach-
noid (leptomeningeal), and intramedullary (IM) (parenchy-
mal) forms. More common are cases with the dorsal spine
involvement than the other parts of the spinal cord.4 IM
presentation is usually the rarest. Here, we present a case of
35-year-old male patient who was diagnosed to have L2-L3
spinal IM-NCC andmanaged surgicallywithout recurrence at
2 years of follow-up.

Case Report

A 35-year-old man presented with the complaints of low
back ache for 12 years, radiating to right leg for 4months and

numbness extending to lateral side of the sole of right foot.
On examination, there was a 30% sensory loss in right S1
dermatome as compared with contralateral limb, with no
bladder bowel involvement. Patient had no motor deficit.
Magnetic resonance imaging (MRI) of the lumbosacral spine
was suggestive of IM cystic lesion at L2-3 hypointense on T1-
weighted images and hyperintense on T2-weighted images.
MRI brain did not reveal any abnormality. Lumbar puncture
and serologic studies were not performed.

With the differential diagnosis of neoplastic lesion, the
patient was taken up for posterior laminectomy. L2-3 lam-
inectomy was done. A dural bulge was identified. On dur-
otomy, the cordwas found to be enlarged. Under microscopic
guidance, posterior longitudinal myelotomy was done, the
cysts were approached, and subtotal resection of cysts was
done. Intraoperatively, three grayish white cysts were iden-
tified. Cysts were found to be adherent to the nerve roots
causing their inflammation. As a result, one of the cysts could
not be excised and was only decompressed. The remaining
two cysts were completely excised. Histopathology revealed
it to be NCC.

The patient improved postoperatively. Back pain was
relieved, and there was significant reduction in radiating
pain. He was started on albendazole (15mg/kg body weight)
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for 4 weeks and steroids for 2 weeks. The patient was
discharged on the 4th post-operative day. He was fol-
lowed-up biweekly for the first month. Thereafter, monthly
follow-up was done for the next 2 months. MRI done at
6 months confirmed resolution of the cystic lesion. Thereaf-
ter, 6 monthly follow-up was done. Patient is symptom free
and not on any medication at 2 years of follow-up.

Discussion

Spinal NCC was originally reported by Rockitansky.4 Its
infrequent incidence (0.7–5.85%),5 is attributed to the sieve
effect provided by subarachnoid layer which filters cysticer-

ci, thus preventing them to pass. IM involvement occurs in
less than one-fifth of the cases with intradural pathology.6

The cysticerci migrate via hematogenous and ventriculoe-
pendymal pathways, thus afflicting mainly the dorsal seg-
ment of spinal cord primarily as a consequence of high-blood
flow.5

In 2017, the Infectious Diseases Society of America (IDSA)
and American Society of Tropical Medicine and Hygiene
(ASTMH)7 recommended clinical practice guidelines for the
diagnosis and treatment of NCC. The said guidelines strongly
advice prescription of corticosteroids in cases of spinal NCC
with spinal cord dysfunction and also as an adjunct to antipar-
asitic treatment. As evidence to recommend one modality of

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart for article selection process.
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treatment (medical or surgical) over the other is lacking,
authors suggested treatment be planned on case basis and
surgical expertise available.

Review of Literature and Results

The authors searched the PubMed database using keywords
“Spinal neurocysticercosis” and “spinal cord neurocysticer-
cosis.” A total of 213 results were obtained which included
articles pertaining to both IM and extramedullary (EM)
spinal cord NCC lesions.

Research papers reporting exclusive extra spinal involve-
ment, no MRI assessment, published in non-English vernac-
ular, and conducted in nonhuman subjects were excluded
from this review (►Fig. 1). In the final analysis, 77 articles
were shortlisted, encompassing both EMand IM involvement
of spinal cord NCC (►Table 1). The cumulative number of
cases was 147. These include 100 (EM), 46 (IM), and 1
(EMþ IM).8

The literature review done by authors revealed only 33
articles (case reports and series) pertaining to the IM-NCC,
the earliest being published in 1996.It translates to three
articles being published from 1996–2000, followed by nine
articles being in print from2001–2010, andfinally 21 articles
from 2011–2020. Evidently, there has been increased scien-
tific interest in spinal NCC. Increase in data availability will
help to make more evidence-based treatment guidelines
possible.

The review brings forth the fact that such cases were
found not only in countries of Asia, Mexico but also in
countries of the developedworld. Eighteen such publications
originate from India, followed by eight in the United States,
three in Brazil, and one each in China, Guatemala and Spain.
A 30-year long (1980–2010) combined research study was
undertaken by clinicians from Mexico and India9.In most
instances, the patients in the developed nations have a
history of travel to the endemic region or a history of
immigration.10–12 It not only highlights the significance of
cultural and environmental impact in this parasitic disease
but also the need to consider this rare entity as a differential
in such patients by clinicians in the developed world.

The patientswith IM-NCC ranged in age from 5 to 70 years
with an average of 31.06 years. Among the 46 patients of IM-
NCC, 30 were male and 15 were female. In one of the study,
this information was not provided.9

Spinal NCC has been reported to occur most commonly in
the dorsal spine. The authors found majority (n¼32) of the
IM-NCC has been reported to be located in dorsal or dorso-
lumbar levels, including two cases occurring at D11-L1 and
D12-L1.13,14 It is followed by cervical and cervicodorsal
region (n¼12). Highly sporadic occurrence has been
reported in the lumbar region. Two of 46 cases of IM-NCC
occur purely in the lumbar region.9,15 Our patient is only the
third reported case with pure lumbar involvement. With
such an unusual occurrence, the diagnosis of the NCC was
overlooked, and intraoperative findings were contrasting to
our preoperative assessment, compelling us to share our
experience. Ta
b
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Isolated spinal NCC is not a common occurrence. Concom-
itant cranial lesions are usually present. Of the 147 cases thus
reported, 39 patients were known to have a concurrent or a
history of cranial involvement. Six of the patients with IM-
NCC had such a finding.4,16–20

Eighteen of patients with spinal NCC were reported to
have hydrocephalus. Only one of these patients had IM-
NCC,17 who also had an evidence of cranial NCC.

The most common symptoms in patients with IM-NCC
were those of motor involvement (40), followed by bladder
involvement (26), back pain (21), sensory involvement (17),
and bowel involvement (6). Two patients had complaints of
seizures while headache was seen in one patient. These
patients had cervical spine and brain lesions. Two patients
(dorsal level IM-NCC) presented with Brown–Séquard syn-
drome (dorsal lesion).21,22 One of the patients was found to
have a coexisting schwannoma at D10-11 lesion.23 Patients
with pure lumbar involvement had motor symptoms and
bladder bowel involvement.9,15

MRI is the investigation of choice for spinal NCC. Research
papers with no MRI assessment were excluded from this
review. MRI is the most essential to make diagnosis of spinal
pathology, its level, and compartment involved. Other inves-
tigationsmay not always be helpful. In only 12 of the cases of
IM-NCC, antibodies were detected by various techniques,
including enzyme-linked immunosorbent assay (ELISA),
Western blot, and enzyme-linked immunoelectrotransfer
blot (EITB).24,25

In the review, it was concluded that surgery was the main
modality of treatment (n¼29), while 16 patients were
managedmedicallywith anticysticercal agents (albendazole,
praziquantel). One of the patients refused any treatment.
Postop medical treatment was given to 12 patients. Redo
surgery was required in two cases, both were in dorsal
region.4,26 There is no conclusive evidence pointing to ad-
vantage of onemodality over the other. Case-based decisions
are made, and patients are treated, according to clinical
expertise available

Conclusion

IM spinal NCC is a rare occurrence, even scarcer in the lumbar
regions. To the author’s knowledge, this case study is only the
third to be reported in global data, thus adding up to the
current literature.

Given its rarity, it is highly likely that such a diagnosis
be ignored at the outset. It is prudent to consider this
differential, especially in relation to patient history, travel
history, personal history, and cultural background, to avoid
any surprise. Advocated by clinical judgement, although
medical treatment has been followed by similar results,
surgical intervention remains the mainstay of treatment
of spinal NCC. Although clinicians do prescribe steroids
and antiparasitic agents in postop period, strong evi-
dence-based guidelines are needed, necessitating more
high-quality research. Steady follow-up is crucial to detect
recurrence.
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