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MR Imaging Findings of Spinal Posterior Column
Involvement in a Case of Miller Fisher Syndrome

Nobuhiro Inoue, Homare Ichimura, Satoshi Goto, Yoichiro Hashimoto, and Yukitaka Ushio

Summary: The site of lesions causing ataxia in Miller
Fisher syndrome (MFS) remains in dispute. A 43-year-old
man manifested rapidly progressive left-sided ptosis, bilat-
eral abducens palsy, areflexia, and severe ataxia. Initial
MR imaging showed confined lesions of the cauda equina
with gadolinium enhancement. A diagnosis of MFS was
made, and the patient underwent immunotherapy. His oph-
thalmoplegia disappeared, but other symptoms remained.
Five months after onset, MR imaging disclosed lesions
confined to the spinal posterior column, which were con-
sidered to result from involvement of posterior nerve roots
of the cauda equina and to be responsible for his remaining
severe ataxia.

Miller Fisher syndrome (MFS) is characterized by
the clinical triad of ophthalmoplegia, ataxia, and
areflexia (1), whereas its site of lesions, particularly of
ataxia, is a matter of controversy (2–5) As a variant
form of Guillain-Barré syndrome (GBS), MFS is gen-
erally thought to result from peripheral neuropathy
(3, 6–8). Several MR imaging studies also have
shown CNS abnormalities in MFS (9–13), which sug-
gests that central lesions also are responsible for some
clinical aspects of MFS. Here we report a patient with
persistent severe ataxia in features of MFS whose MR
imaging at the chronic stage showed lesions confined
to the posterior column of the spinal cord.

Case Reports
One month after suffering an upper respiratory tract infec-

tion with flulike symptoms, a 43-year-old man experienced
dysesthesia and hypesthesia in all extremities followed by the
development of diplopia and ataxic gait. On admission, he was
alert and oriented. Speech was not dysarthric. Left-sided ptosis
and bilateral abducens palsy were noted. Because of severe
truncal and limb ataxia, he could not maintain an upright
position without support and was unable to walk, even with
assistance. Deep tendon reflexes were negative. In all extrem-
ities, there was a marked deterioration of position and vibra-
tory sensation with modest dysesthesia and hypesthesia. Mild
weakness of muscle strength was also noted. On CSF exami-
nation, the protein content was 134 mg/dL; the cell count was

six cells/�L. Laboratory data, including CPK, were all within
normal limits. Antibodies to gangliosides (GQ1b, GM1, GM1b,
GM2, GD1a, GaNac-GD1a, GD1b, GD2, GT1a, and GT1b)
and oligoclonal band were not detectable. The serum trepo-
nema pallidum hemagglutination test was negative. MR imag-
ing performed on admission disclosed no apparent abnormal-
ities in the brain, including the brain stem and cerebellum (Fig
1). At spinal MR imaging, however, gadolinium enhancement
of the cauda equina was evident (Fig 2). A diagnosis of MFS
was made, and the patient received 40 mg/kg/day of Gamma-
globulin by intravenous administration for 5 days. Thereafter,
his ophthalmoplegia disappeared, although severe ataxia, po-
sitional deficit, and lack of vibratory sensation persisted. He
was seriously disabled, mainly because of truncal and limb
ataxia. Somatosensory evoked-potential examination revealed
no response to electric stimulation. Five months after onset, a
repeat MR imaging study of his brain and spinal cord was
performed and demonstrated on T2-weighed images hyperin-
tense lesions confined to the spinal posterior column extending
from the level of C1–T12 (Fig 3). No abnormalities were
present on T1-weighed images or on the gadolinium-enhanced
study.

Discussion
Almost 50 years ago, Miller Fisher described a rare

clinical syndrome with rapid evolving severe ataxia,
ophthalmoplegia, and areflexia (MFS). Currently,
MFS is generally considered a variant of GBS, but
pathophysiology continues to be debated. The prog-
nosis of MFS is usually benign (14,) but disabling or
even fatal outcomes are occasionally found (15). Our
patient presented the clinical triad of MFS with prior
infection. CSF analysis showed a highly elevated pro-
tein content and a low cell count. Laboratory data
including serologic tests and the initial MR imaging
findings were not suggestive for other diseases such as
neurosyphilis or multiple sclerosis, and we made a
diagnosis of MFS. Indeed, immunotherapy abolished
his cranial nerve symptoms; however, severe ataxia
due to positional deficit and lack of vibratory sensa-
tion persisted, rendering him severely disabled and
unable to lead an independent life.

In a recent study of 50 consecutive patients with
MFS (14), the incidence of impaired vibratory or
deep sensation was less than 20%, and all patients
were minimally or not at all disabled 6 months after
onset. With respect to the characteristic clinical fea-
tures and prognosis of MFS, our patient was unusual
because he continued to manifest a severe, unre-
solved deficit of deep sensations.

Ataxia is the most controversial symptom in MFS.
Fisher interpreted it as the manifestation of an un-
usual peripheral neuron lesion, although he also
raised the possibility that it might be of cerebellar
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origin (1). Other authors have supported his concept
(3, 16, 17), and Kuwabara et al (18) recently sug-
gested that MFS patients have dysfunction of the
proprioceptive afferent system and their special sen-
sory ataxia may be caused by the selective involve-
ment of muscle spindle afferents. On the contrary,
several authors proposed that ataxia in MFS is caused
by the lesion of the cerebellar efferent or afferent
pathway in the brain stem (4, 10, 11, 13, 19–21). On
repeat MR imaging studies in our patient, although
lesions of the cauda equina were initially found on the
admission, lesions confined to the spinal posterior
column were noted at 5 months after onset. On the
basis of these MR imaging findings with anatomic
considerations, we suggest that in our patient the
anterograde degeneration of the posterior tracts in
the spinal cord may occur secondarily to the initial
involvement of posterior nerve roots of the cauda
equina, resulting in his unresolved severe ataxia. In an
autopsy analysis of ataxic forms of GBS, Richter re-
ported degeneration of sensory roots, root entry
zones, and posterior tracts (22). In some patients with
GBS, MR imaging revealed involvement of posterior

nerve roots, but not the posterior column, of the
spinal cord (23, 24). With respect to lesion localiza-
tion, debate continues on whether pure radicular in-
volvement explains all the symptoms in MFS or
whether ataxia is attributable to central and long-tract
involvement. The imaging findings in our patient,
who manifested involvement of the spinal posterior
column, represent an important addition to the cur-
rent understanding of pathophysiology of MFS.
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FIG 3. MR imaging findings on the spinal
cord at 5 months after onset. Sagittal (A and
C) and axial (B and D) views of T2-weighed
images showing the hyperintense lesions
confined to the spinal posterior column ex-
tending from the level of C1–Th12. A, Sag-
ittal image of the cervical spine. B, Axial
image at the level of C4/ C5. C, Sagittal
image in the thoracic spine. D, Axial image
at the level of T8/T9.

FIG 2. MR imaging findings of the sagittal spinal cord on admission at the lumbosacral level. A, T2-weighted image. B, T1-weighted
image. C, Gadolinium-enhanced image. There is strong enhancement of the cauda equinae.
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Errata
The volume and page numbers for reference 16 were omitted in the article Anatomic Dissection Tractography:
A New Method for Precise MR Localization of White Matter Tracts, AJNR 25:670–676, May 2004. The correct
reference is:

Kier EL, Staib LH, Davis LM, Bronen RA. MRI of the temporal stem: anatomic dissection tractography of the
uncinate fasciculus, inferior occipitofrontal fasciculus, and Meyer’s loop of the optic radiation. AJNR Am J
Neuroradiol 2004;25:677–691.

The page numbers for reference 2 were omitted in the article MRI of the temporal stem: anatomic dissection
tractography of the uncinate fasciculus, inferior occipitofrontal fasciculus, and Meyer’s loop of the optic
radiation, AJNR 25:677–691, May 2004. The correct reference is:

Kier EL, Staib LH, Davis LM, Bronen RA. Anatomic Dissection Tractography: A New Method for Precise MR
Localization of White Matter Tracts. AJNR Am J Neuroradiol 2004;25:670–676.

The authors and their affiliations are incorrectly listed in the article Infantile Refsum Disease: Case Report,
AJNR 24:2082–2084, November/December 2003. The authors and their respective affiliations should be listed as:

Vaishali Choksi, Ellen Hoeffner, Ercan Karaarslan, Cengiz Yalcinkaya and Sinan Cakirer

From University of Michigan Health System, Department of Neuroradiology (V.C., E.H.), VKV Istanbul
American Hospital, Department of Radiology (E.K.), Istanbul University, Cerrahpasa Medical Facility, Depart-
ment of Neurology (C.Y.), and Istanbul Sisli Etfal Hospital, Department of Radiology (S.C.)

In the case report section of the article MR Imaging Findings of Spinal Posterior Column Involvement in a
Case of Miller Fisher Syndrome which appears in the April 2004 issue of the AJNR (AJNR:25:645–648), the
authors would like to acknowledge an error in the amount of Gamma-globulin administered as 400mg/kg/day as
opposed to 40mg/kg/day as originally stated.
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