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Case Report: Sparganosis of the Cauda Equina
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Abstract. Spinal sparganosis of the cauda equina has been rarely reported. A 54-year-old man presented at the
hospital after having experienced lower back pain for 10 months, progressive weakness and numbness of the left leg for
4 months, and urinary incontinence for 3 weeks. Magnetic resonance imaging of the lumbosacral spine revealed a
heterogeneous enhancing mass at the T12-S1 level. Spinal sparganosis was diagnosed by histological examination and
molecular identification of the parasite in the tissue section. The patient was treated with a high dose of praziquantel
because the parasitic mass was only partially removed and symptoms worsened following surgery.

INTRODUCTION

Sparganosis is a rare parasitic infection caused by the mi-
gration of the plerocercoid larvae (sparganum) of tapeworms
belonging to the genus Spirometra. Humans are accidental
intermediate hosts and can be infected by drinking water
contaminated with copepods infected with the procercoid
larvae, ingesting raw or inadequately cooked snakes, frogs, or
birds infected with the plerocercoids, or applying thosemeats
as a poultice in traditional medicine. The larvae are white,
wrinkled, and ribbon-shaped and range from a fewmillimeters
to several centimeters in length. This parasite can be found
anywhere in the body and usually presents as a single sub-
cutaneous nodular lesion.1 Cases of sparganosis are found
mainly in China, Japan, Korea, and sporadically in Thailand.
Central nervous system (CNS) involvement is sometimes re-
ported with clinical manifestations related to focal brain le-
sions. Sparganosis of the spinal cord is extremely rare and is
most commonly located in the thoracic cord.2 We herein re-
port a case of spinal sparganosis of the cauda equina, inwhich
the initial diagnosis was a spinal cord tumor, and a review of
the literature regarding spinal sparganosis involving the cauda
equina.

CASE REPORT

A 54-year-old man presented at the hospital after having
experienced lower back pain for 10 months, progressive
weakness and numbness of the left leg for 4 months, and
urinary incontinence for 3weeks. This patient had nohistory of
ingesting raw or inadequately cooked snakes or frogs and no
presence of peripheral eosinophilia on the laboratory test.
Neurological examination revealed mild atrophy of the left
lower extremitywithmotor power of grade IV/V of the proximal
part and grade 0/V of dorsiflexion/plantar flexion of the foot,
hyporeflexia, decreased pin prick sensation up to the L1 level,
and absence of proprioception. Reduced anal sphincter tone
and absence of anal reflex were also detected.

Routine blood tests including full blood count, hematocrit,
platelets, liver function test, and renal function tests were
unremarkable. Magnetic resonance imaging (MRI) of the
thoracolumbosacral spine with gadolinium contrast study
showeda1.2×2.3×19.8-cmheterogeneous enhancingmass
at the T12-S1 level (Figure 1). The initial diagnosis was myx-
opapillary ependymoma. Laminectomy at L4 and L5 levels
was performed, and amattedmasswith small cystic lesions in
the subarachnoid space and inflamed spinal nerve roots was
noted (Figure 2). Partial removal of the matted mass was
performed.
Histological examination revealed a piece of a parasite,

surrounded by degenerative connective tissues without spe-
cific inflammatory reaction, with a thick bright eosinophilic
outer tegument with focal binding and several calcareous
corpuscles in a loose stroma, consistent with sparganosis
(Figure 3).3 An immunochromatographic test (ICT) for spar-
ganosis was negative.4 For molecular identification of the
causative parasite species, DNA was extracted from the
formalin-fixed paraffin-embedded (FFPE) specimen using a
DEXPAT kit (TaKaRa Bio Inc., Tokyo, Japan); the resulting
supernatants were used as the DNA template for PCR, and
amplification ofmitochondrial cytochromecoxidase subunit 1
genewasperformed in a25-μL reactionmixture, andPCRwas
accomplished using a GeneAmp PCR System 9700 (Applied
Biosystems, Singapore), as reported previously.4 The PCR
fragment was examined using gel agarose electrophoresis. A
467-bp positive bandwas cut and sent for sequencing at First
BASE Laboratories Sdn Bhd (Selangor, Malaysia) using the
BigDye terminator v3.1 cycle sequencing kit (ABI). The se-
quenced result was analyzed usingBLAST-N search (National
Center for Biotechnology Information, Bethesda,MD), and the
causative agent was confirmed to be Spirometra erina-
ceieuropaei (98.7%similarity toS. erinaceieuropaei, GenBank
accession no. AB369251).
After the operation, the patient received only symptomatic

and physical therapy because praziquantel had limited
success in CNS sparganosis.5 However, his neurological
symptoms worsened and developed progressive para-
paresis. A high-dose regimen of praziquantel (3 × 25 mg/kg
body weight daily) and cimetidine (3 × 400 mg daily) was
administered for 7 days.6 At a follow-up 2 years later, the
patient’s motor weakness and urinary incontinence had still
not improved.
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FIGURE 1. Magnetic resonance imaging lumbosacral spines, sagittal plane: T1WI (A), T2WI (B), and gadolinium (GD)-enhanced T1WI with fat
suppression (C) showed a long mass-like lesion at the T12-S1 level (arrows). The lesion exhibited isosignal intensity at T1WI, mixed hypo/
hypersignal intensity at T2WI, and heterogeneous and irregular enhancement at T1FS with GD. Hypersignal intensity of the spinal cord above the
lesion was also detected in the T2WI image (B), which represented diffuse spinal cord edema.

FIGURE 2. Operative field pictures: surgical exposure of the spinal cord, (A) before opening the dura mater, and (B) after opening the dura mater
showed enlargement of the thecal sac (A) and amatted lesion with small cysts (arrow) in the subarachnoid space (B). This figure appears in color at
www.ajtmh.org.
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DISCUSSION

The clinical features of cauda equina syndrome are im-
pairment of urinary bladder, bowel, or sexual function, and
numbness of the perianal (saddle) area. Other symptoms in-
clude back pain, unilateral or bilateral numbness, and weak-
ness of the lower limbs with reduction or loss of deep tendon
reflexes.7 The most common cause is compression arising
from large central lumbar disc herniation at the L4/L5 and L5/
S1 levels. Other etiologies include congenital conditions,
spinal injury with fractures or subluxation, primary or meta-
static neoplasms, vascular malformations, aortic dissection,
inflammatory arthritis, infections, and iatrogenic causes in-
cluding manipulation, spinal anesthesia, and postoperative
complications. Infectious diseases known to cause this

condition are classified into two forms: (1) the primary process
directly involving the cauda equina and 2) secondary in-
volvement of the cauda equina, caused by processes of ad-
junct structures (e.g., vertebral column), and include bacterial
infection (e.g., pyogenic pathogens and tuberculosis), fungal
(e.g., aspergillosis), viral infection (e.g., varicella-zoster virus
and cytomegalovirus), and parasitic infections (cysticercosis,
hydatid cysts, schistosomiasis, and sparganosis).7–9

Spinal sparganosis of the cauda equina has been rarely
reported, and to our knowledge, only about six cases have
been reported to date in the English literature.4,10–14 Table 1
summarizes theclinicalmanifestations andoutcomesof these
cases and the present case. In four of these seven cases, the
patientsweremale (57.1%). Patients’age ranges from26 to54
years (median: 43.7 years), and the duration of symptoms
varied from 1 month to 4 years. All the patients had motor
weakness of the lower limbs (one or both legs), and most of
them had sensory impairment. Other manifestations were
lower back pain and urinary symptoms. These clinical pre-
sentations are not distinct from those of any other lesions of
the cauda equina. One of the patients had a dual cestode
infection (racemose neurocysticercosis). The abnormal MRI
findingswereheterogeneously serpiginous lesion in fivecases
(71.4%), bead-like lesion in one case, and nonenhancing
cystic lesion in one case. Serologic studies were performed in
only three cases, with positive results in two (66.7%). The
diagnoses were based on histopathology in all patients.
Wormswere found at the operative field in two cases (28.6%).
A report by Tang et al.10 suggested that small cystic lesions
found during operation were likely due to small trapped ce-
rebrospinal fluid (CSF) spaces in the inflammatory mass.
In cases such as these, MRI is the optimal method of in-

vestigation, as it is both sensitive and noninvasive. The MRI
features of spinal sparganosis of the cauda equina are not
specific to sparganosis. The differential diagnoses are spinal
tumors, such as ependymoma, and other granulomatous in-
flammations. Interestingly, our review found that the most
common abnormal finding in spinal sparganosis of the cauda
equina was heterogeneously serpiginous lesions.
The ELISA for anti-sparganum antibodies in the serum or

theCSF is a sensitive andspecific test to aid in thediagnosis of
sparganosis.15 The iSpa ICTkit (Adtech, Inc., Ltd.,Oita, Japan)
has been found to be faster and easier to use than ELISA and
has shown higher sensitivity and specificity.16 In cases in
which serological tests are negative, PCR-based molecular
techniques using FFPE tissues can be beneficial in confirming
the diagnosis with species-level identification.4

The treatment of spinal sparganosis consists of surgical
removal of the worms and the granulation tissues, except for
cases with severely adhesive lesions to nerve roots within the
subarachnoid space, and tissue biopsy is the only way to
perform a definite diagnosis. We decided to give praziquantel
for this patient because the parasite was only partially re-
moved and symptoms worsened following surgery which
could have suggested a still viable parasite. Although a prior
study reported successful treatment consisting of high-dose
praziquantel therapy for inoperable cerebral sparganosis,6 the
administration of high-dose praziquantel in our patient did not
result in any improvement.
In cases of spinal sparganosis, the prognosis has been

found to range from fair to good.2 However, the clinical out-
comes of spinal sparganosis of the cauda equina are poor.

FIGURE 3. Hematoxylin and eosin–stained section: (A) a photo-
graph at ×40 magnification and (B) at ×400 magnification revealed
cross sections of a parasitic organism surrounded by degenerative
connective tissues without specific inflammatory reaction (A, arrow),
with a thick eosinophilic tegumental structure (B, arrow). The sub-
tegumental layer showed several calcareous corpuscles in a loose
parenchyma (B, arrowhead). This figure appears in color at
www.ajtmh.org.
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CONCLUSION

In this case report, we describe a middle-aged man who
presented with cauda equina symptoms (lower back pain,
progressive weakness and numbness of the leg, and urinary
incontinence). Sparganosis was diagnosed by histological
examination and molecular identification of the parasite in the
tissue section. Neurological symptoms did not improve after
treatment because of the presence of severelymatted lesions.
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