
MR Imaging Findings in Cauda Equina
Gnathostomiasis

Kittisak Sawanyawisuth, Somsak Tiamkao, Benjaporn Nitinavakarn,
Paron Dekumyoy, and Suthipun Jitpimolmard

Summary: We report a case of cauda equina syndrome
caused by Gnathostoma spinigerum, which was confirmed by
an immunoblotting test. MR imaging of the lumbosacral
spine showed long, segmented hyperintensity along the
cauda equina with irregular enhancement on the postcon-
trast study. The conus medullaris was slightly enlarged
with abnormal enhancement. The patient was treated with
corticosteroids, and her clinical condition improved. MR
imaging, 9 months after treatment, showed the condition to
be completely resolved.

Gnathostomiasis (Gnathostoma spinigerum infesta-
tion) is commonly found in Thailand and Japan and is
caused mainly by eating raw infested fish. Most cases
present with cutaneous involvement (migratory swell-
ing or urticaria) and neurologic findings (i.e., radicu-
litis, myelitis, subarachnoid hemorrhage, or intrace-
rebral hemorrhage).

MR imaging of the affected area of the nervous
system may help in assessing severity, and revealing
the presence of gnathostomiasis and assessing the
severity of disease (1). We report a case with involve-
ment of the cauda equina.

Case History
A 56-year-old woman presented with sudden and severe

radicular pain from the buttocks to both legs followed by
weakness in her legs. She had urinary incontinence 7 days
before admission. She recalled no history of migratory swelling,
trauma to the back, or having eaten raw fish. On physical
examination, she was afebrile and had no migratory swelling or
creeping eruption. She was oriented and had paraparesis (hip
flexor grade III/V; hip extensor grade II/V; knee flexor grade
I/V; knee extensor grade IV/V; ankle flexor and extensor grade
IV/V; and extensor hallucis longus grade III/V, bilaterally). She
also had decreased pinprick sensation in the perianal area and
saddle anesthesia, and the tone of the anal sphincter was
decreased with a positive anal wink and bulbocarvernosus re-
flex. The patient’s quadriceps reflex was 1� on both sides. The
blood count revealed eosinophilia with normal platelet count.
Prothrombin time, activated partial thrombin time, and find-
ings on lumbosacral spine radiographs were normal. MR im-

aging of the lumbosacral spine showed a long, segmental hy-
perintensity along the cauda equina on T1-weighted (Fig 1A,
B) and T2-weighted (Fig 1C, D) images. Postgadolinium injec-
tion with fat suppression images showed a long, segmental
linear enhancement along the cauda equina and increased
enhancement of the conus medullaris (Fig 1E), while the axial
images showed irregular enhancement of both the cauda
equina (Fig 1F) and the conus medullaris (Fig 1G).

Lumbar puncture showed xanthochromic CSF. The CSF
opening pressure was 180 mm H2O; the white blood cell count,
750 cells/mm3 (lymphocytes 63%, eosinophils 27%, neutrophils
7%); the red blood cell count, 5650 cells/mm3; protein, 182
mg/dL; and glucose, 11 mg/dL (plasma glucose, 119 mg/dL), or
9% compared with plasma glucose. No bacteria or fungi were
cultured. The serum was found to be positive for Gnathostoma
spinigerum after immunoblotting by using the 24-kDa diagnos-
tic band and negative for Angiostrongylus cantonensis (the same
technique but by using the 31-kDa diagnostic band).

The patient received prednisolone 1 mg/kg/dose for 3 weeks
and felt relief from the severe radicular pain. One month after
treatment with rehabilitation and bladder training, the patient
gradually improved motor control and urinary continence. Af-
ter 6 months, she had no noticeable motor weakness or incon-
tinence. MR imaging of the lumbosacral spine at 9-month
follow-up showed improvement (Fig 2). The long hyperinten-
sity along the cauda equina disappeared on T1- and T2-
weighted images (Fig 2A, B). The roots of the cauda equina
appeared clumped together on T2-weighted images (Fig 2B).
Postgadolinium imaging showed contrast enhancement of
cauda equina (Fig 2C).

Discussion

The clinical manifestation of this patient corre-
sponded with a cauda equina syndrome, and MR imag-
ing showed a long segmental hyperintensity along the
cauda equina. Postgadolinium injection showed irregu-
lar-shaped enhancement at the cauda equina and conus
medullaris. These findings suggested a subacute hemor-
rhage at the cauda equina and an inflammatory process
at the terminus of the cord.

Differential causes of bleeding in the cauda
equina include bleeding diathesis (2), parasitic in-
festation (gnathostomiasis), or bleeding tumor (3).
The patient did not have any other bleeding disor-
der or evidence of malignancy. The sudden sacral
pain with radicular pain to both legs is not charac-
teristic of tumor pain (4, 5) and was consistent with
gnathostomiasis infection. The mechanisms of
bleeding caused by Gnathostoma spinigerum in-
clude tissue and vascular injury (6, 7).

A lumbar puncture, which demonstrated xantho-
chromic CSF with eosinophils (�10%) suggested
gnathostomiasis (1, 8). The diagnosis was confirmed
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FIG 1. MR imaging of LS spine before treatment.
A, Midsagittal, noncontrast T1-weighted MR image reveals a long segmental hyperin-

tense signal along the cauda equina at the lower lumbar region (arrows).
B, Axial, noncontrast T1-weighted MR image shows hyperintense signal at the same

level of as that of A.
C, Midsagittal T2-weighted MR image shows hyperintense signal along cauda equina

(arrow).
D, Axial noncontrast T2-weighted MR image reveals hyperintense signal of cauda

equina at the same level as that of C (arrow).
E, Midsagittal postgadolinium injection T1-weighted with fat suppression MR image

reveals a long segmental linear enhancement along the cauda equina at the lower lumbar
region (white arrow). The conus medullaris is slightly enlarged with increase enhancement
(black arrow).

F, Axial postgadolinium injection, T1-weighted MR image shows irregular hyperintense
signal of cauda equina (at the level of white arrow in E).

G, Axial postgadolinium injection, T1-weighted MR image reveals irregular hyperin-
tense signal of conus medullaris (at the level of black arrow in E).
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through the positive serum immunoblotting test by
using the 24-kDa diagnostic band.

The presence of eosinophils in the CSF can be
caused by Angiostrongylus cantonensis. We therefore
performed immunoblotting for A. cantonensis as well,
but the result was negative. There is, in fact, no report
of any case of spinal cord lesion or bleeding tracts
from Angiostronyliasis, probably because it is a
smaller organism than Gnathostoma spinigerum. The
enhancement of the terminal lumbar cord with en-
hancement was similar with a previous report of spi-
nal gnathostomiasis (1). The eosinophilia at the initial
presentation supported the diagnosis of this tissue
parasite.

Antihelmintics, such as albendazole, or corticoste-
roids, have not been proved effective against neuro-
logic gnathostomiasis (6, 9). Corticosteroids are be-
lieved to reduce the inflammatory process in
damaged tissue (6). We therefore treated the patient
with prednisolone (1 mg/kg/d) for 3 weeks, and she
gradually improved. In 1 month, her severe radicular
pain was relieved followed by recovery of motor
strength and sensory acuity, and, after 4 months, she
regained urinary continence. At 9 months, the MR

imaging of lumbosacral region improved (Fig 2) and
she had no residual neurologic deficit.
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A, Sagittal T1-weighted MR image shows normal finding of cauda equina.
B, Sagittal T2-weighted MR image reveals clumping of the roots of cauda equina without a hyperintense signal.
C, Midsagittal postgadolinium T1-weighted image with fat suppression shows the enhancement of cauda equina.
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