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Intramedullary spinal cord neurocysticercosis
presenting as Brown-Séquard syndrome
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Abstract

Background: Cysticercosis is a parasitic disease caused by the larval stage of Taenia Solium. Involvement of the
central nervous system by this tapeworm is endemic in developing countries. However, isolated spinal involvement
by Taenia Solium is uncommon and having clinical presentation of Brown-Séquard syndrome is even rarer.

Case presentation: A 43-year-old male who came to the emergency department with clinical presentation of
complete Brown-Séquard syndrome. Computed tomography scan of the brain was normal. Magnetic resonance
imaging of the thoracic spine revealed an intramedullary mass of the spinal cord at C-7/T-l level. Patient underwent
surgery that revealed a cystic lesion and was resected. Histopathological report confirmed the diagnosis of
neurocysticercosis. Postoperatively, oral steroid therapy and a four week course of albendazol were administered.

Conclusions: Intramedullary neurcysticercosis represents a diagnostic challenge and should be considered in
intramedullary lesions in settings where Taenia solium is endemic. Clinical, pathophysiological and diagnostic
aspects of spinal cord intramedullary neurocysticercosis are discussed.
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Background
Cysticercosis is caused by the encysted larvae stage
of the pork tapeworm Taenia Solium [1]. Cysticercosis
is the most common parasitic disease of the central
nervous system (CNS) in developing countries, but
spinal cysticercosis is rare and presenting itself as
Brown-Séquard syndrome is even rarer [2]. Only fifty
six cases have been reported until 2013 of intramedul-
lary neurocysticercosis (NCC) [2]. Clinical syndromes
related to this parasite are divided into neurcysticercosis
and extra-neural cysticercosis. Neurocysticercosis in
turn is divided into parenchymal and extra parenchymal
forms. Extra parenchymal forms include intraventric-
ular, subarachnoid, intraocular and spinal disease [3].
The spinal type is rare, accounts for only 1.0-5.8% of
cases, and isolated spinal NCC without intracranial in-
volvement is extremely rare [3-5].
Here, we report a case of isolated intramedullary NCC

exhibiting clinical features of Brown-Séquard syndrome.
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Case presentation
A previously healthy 43-year-old man presented to the
emergency room of the San Juan de Dios General
Hospital Guatemala City, Guatemala with a history of
twenty days insidious onset of gradual progressive
numbness of the left lower extremity and weakness of the
right lower extremity. He had two episodes of urinary
incontinence and at time of evaluation he could not walk
without assistance. There was no history of fever, weight
loss, night sweats or trauma.
On physical examination he was afebrile with stable

vital signs. Neurological examination of mental status,
cranial nerves and upper extremities were normal. Exam-
ination of the right lower extremity revealed: hyperreflexia,
2/5 strength of all muscle groups. Sensation was decreased
to mild palpation, vibration and position. Motor examin-
ation of the left lower extremity showed normal strength.
Sensation was decreased to noxious stimulation from T4
dermatome to the plantar surface of the left foot. Babinski
sign was present on the right side. A non-contrasted
computer tomography (CT) scan of the brain showed no
abnormalities. Magnetic resonance imaging (MRI) of the
thoracic spine revealed a contrast-enhancing intramedul-
lary mass extending from C7 to T1 (Figure 1).
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Figure 1 Thoracic MRI. Sagital T2 MR image of the thoracic region
demonstrating round intramedullary mass at C7 to T1 level meassuring
33 × 12 mm.

Figure 2 Surgical excision. Mielotomy showing the intramedullary
cyst, after excision it was possible to see the cyst in its vesicular
stage and the larva inside with a marginal projecting nodule (scolex)
surrounded by clear cyst fluid within a capsule.
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The initial differential diagnosis included astrocy-
toma and ependymoma. The patient was admitted to
the internal medicine ward and underwent neurosurgi-
cal procedure. Laminectomy of C-6, C-7 and T-1 was
performed and after dural opening at the posterior
midline, the spinal cord was visualized swollen and
containing a cyst localized to the left lateral aspect of
the cord, with cord displaced to the right. Cyst resec-
tion was performed (Figure 2).
Histopathological findings showed chronic inflamma-

tion associated with the cysticercous cyst (Figure 3).
After surgery, the strength of his right lower limb

recovered to grade 3/5. Postoperatively, oral steroid
therapy and anticysticercal agent (albendazol) were
administred for four weeks. Patient was discharged to
physical rehabilitation therapy. After one month, steroid
therapy was tapered and after the 5-month-follow-up
period the patient recovered normal muscle function and
was able to ambulate without assistance.
Discussion
Cysticercosis is endemic in low-income and lower-middle
income conuntries, mainly affecting Africa, Latin America
and Asia [2,3]. Cysticerci spinal cord involvement is
rare and varies from 1% to 5% of all cases of neuro-
cysticercosis, even in endemic areas [3]. Spinal forms
have been identified in the vertebral, extradural, intradural
and intramedullary region. Intramedullary cysticercosis
is very uncommon and only fifty-six cases have been
reported so far [2].
In addition, many cases with intracranial subarachnoid

cysticercosis also have spinal lesions. Migration of the
cysticercus through the ventricular-ependymal pathway
and hematogenous dissemination has been identified to
be the possible pathogenic mechanism [6].



Figure 3 Histological specimen. Cross-section of cysticerci stained with H&E.
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Spinal cysticerci are usually located in the subarach-
noid space where they can cause inflammatory and
demyelinating changes in the peripheral nerve roots.
Patients typically present radicular pain, paresthesia
and /or sphincter disturbances. Neurological deficits
vary with the location of the lesion and may not be
distinguishable from other spinal cord lesion on clin-
ical grounds alone [6,7].
Most patients with cysticercosis have no specific

diagnostic findings on a complete blood count and
liver function tests. Peripheral eosinophilia is usually
absent and stool examination is insensitive.
Diagnosis of neurocysticercosis begins with CT imaging

of the brain and serology with enzyme-linked immunoelec-
trotransfer blot assay (EITB). If the CT scan is inconclusive
subsequent MRI is appropriate [8-10].
Brown-Séquard syndrome was described by neurolo-

gist Charles-Edouard Brown Séquard to describe the
clinical syndrome accompanying hemi section of the
spinal cord. The classic syndrome involves crossed
findings, with hemiplegia, hyperrreflexia and loss to
light touch and proprioception affecting the ipsilateral
side and sensory defects of painful touch and temperature
affecting the contralateral side. This asymmetrical presen-
tation results from the crossing of the neural fiber tracts at
different levels within the CNS [2].
Our patient presented with complete Brown-Séquard

syndrome, rarely seen in clinical practice. This is the
third case report in the literature of intramedullary NCC
presenting as Brown-Séquard syndrome [2,11].
Surgical results have not been conclusive in intrame-

dullary cysticercosis and some reports indicate success
with medical treatment alone. Mohanty et al. reported
only a 75% satisfactory outcome after surgery and cysti-
cidal treatment. Sharma et al. reported that 60% had
improvement after surgery, 25% did not and 15% died
[12]. However, in cases were patients have neurological
deficit surgery should be considered as the initial treat-
ment of choice due to risk of progressive spinal cord
compression. In contrast, the potential advantages of
medical therapy alone include avoiding surgery in high
risk patients and treatment of surgically unreachable
cysticercus [13-16]. Postoperatively, anticysticercal drugs
should be instituted in all cases.

Conclusions
Intramedullary neurocysticercosis represents a diagnos-
tic challenge and should be considered for intramedul-
lary lesions. Though various therapeutic options exist
for spinal neurocysticercosis, the rarity of spinal in-
volvement has precluded the evolvement of definite
guidelines. Medical treatment alone can be considered
in selected cases.

Consent
The patient gave written informed consent for the
publication of the accompanying images and this report.
The authors are available for any clarification. The
publication was approved by the ethic committee of
the San Juan de Dios General Hospital.

Abbreviations
CT: Computed tomography; MRI: Magnetic resonance imaging;
H&E: Hematoxylin and eosin; NCC: Neurocysticercosisl; CNS: Central nervous
system.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
EMSN contributed to the data acquisition, design, redaction and analysis of
the publication. RPS contributed to the data acquisition, redaction and
approval of the publication. FJES contributed to the redaction, analysis and
revised the manuscript. All authors read and approved the final manuscript.

Acknowledgements
We thank Dr. Evelyn Ventura and Dr. Victor Argueta for their help in taking
digital photos of the histopathology.
We thank Dr. Rene Godoy and Dr. Lisandro Salazar for their help in revising
the manuscript.

Author details
1Department of Internal Medicine, Hospital General San Juan de Dios,
Guatemala, Guatemala. 2Department of General Surgery, Hospital General
San Juan de Dios, Guatemala, Guatemala.



Salazar Noguera et al. BMC Neurology  (2015) 15:1 Page 4 of 4
Received: 25 August 2014 Accepted: 11 December 2014

References
1. Garcia HH, Del Brutto OH. Taenia solium cysticercosis. Infect Dis Clin North

Am. 2000;14:97–119 [PubMed].
2. Rice B, Perera P. Intramedullary spinal neurocysticercosis presenting as

brown-sequard syndrome. West J Emerg Med. 2012;13(5):434–6.
3. De Souza Queiroz L, Filho AP, Callegaro D, De Faria LL. Intramedullary

cysticercosis. Case report, literature review and comments on pathogenesis.
J Neurol Sci. 1975;26:61–70. PubMed Abstract\Publisher Full Text.

4. Sawhney IM, Singh G, Lekhra OP, Mathuriya SN, Parihar PS, Prabhakar S.
Uncommon presentations of neurocysticercosis. J Neurol Sci.
1998;2154:94–100.

5. Sharma BS, Banerjee AK, Kak VK. Intramedullary spinal cysticercosis. Case
report and review of literature. Clin Neurol Neurosurg. 1987;89:111–6.
PubMed Abstract\Publisher Full Text.

6. White Jr AC. Neurocysticercosis: updates on epidemiology, pathogenesis,
diagnosis, and management. Annu Rev Med. 2000;51:187–206. PubMed
Abstract\Publisher Full Text.

7. Del Brutto OH, Rajshekhar V, White Jr AC, Tsang VC, Nash TE, Takayanagui
OM. Clinical manifestations and diagnosis of cysticercosis. Neurology.
2001;57(2):177.

8. Sheehan JP, Sheehan J, Lopes MB, Jane JA. Intramedullary spinal
cysticercosis: case report and review of the literature. Neurosurg Focus.
2002;12:1–4.

9. Gaur V, Gupta RK, Dev R, Kathuria MK, Husain M. MR imaging of
intramedullary spinal cysticercosis: a report of two cases. Clin Radiol.
2000;89:311–4.

10. Amaral L, Maschietto M, Maschietto R, Cury R, Fortes Ferreira N, Mendonça
R, et al. Unusual manifestations of neurocysticercosis in MR imaging:
analysis of 172 cases. Arq Neuropsiquiatr. 2003;61:533–54.

11. Santos AB, Ribeiro MB, Morales RA, Rezende GL, Vanderlei AS. Spinal
intramedullary cysticercosis: a case report and literature review. Arq Bras
Neurocir. 2013;32(4):245–9.

12. Mohanty A, Venkatrama SK, Das S, Das BS, Rao BR, Vasudev MK. Spinal
intramedullary cysticercosis. Neurosurgery. 1997;40(1):82–7.

13. Ahmad FU, Sharma BS. Treatment of intramedullary spinal cysticercosis:
report of 2 cases and review of literature. Surg Neurol. 2007;67(1):74–7.

14. Chhiber SS, Singh B, Bansal P, Pandita KK, Razdan S, Singh J. Intramedullary
spinal cysticercosis cured with medical therapy: case report and review of
literature. Surg Neurol. 2009;72(6):765.

15. Vázquez MAS, Carachure IJ, Maltos URC, Herrera FS. Cisticercosis
intramedular. Arch Neuroci. 2001;6:36–8.

16. Garg RK, Nag D. Intramedullary spinal cysticercosis: response to albendazole:
case reports and review of literature. Spinal Cord. 1998;36(1):67–70.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

