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Anti-glutamic acid decarboxylase antibody is associated with
the development of progressive cerebellar ataxia and slowly
progressive insulin-dependent diabetes mellitus. Previously, the
neurophysiological characteristics of IgG in the cerebrospinal
fluid of a patient with anti-glutamic acid decarboxylase
antibody-associated progressive cerebellar ataxia and slowly
progressive insulin-dependent diabetes mellitus were reported.
Using a voltage-gated whole-cell recording technique, it was
observed that the IgG in the cerebrospinal fluid of the patient
selectively suppressed the inhibitory postsynaptic currents in the
Purkinje cells. The patient died from aspiration pneumonia.
Postmortem examination showed almost complete depletion of
the Purkinje cells with Bergmann gliosis. Therefore, the main
cause of cerebellar ataxia observed in this case may be
attributed to the near-complete depletion of the Purkinje cells. In
this paper, the pathomechanisms underlying Purkinje cell
damage are discussed.

G
lutamic acid decarboxylase (GAD) is a catalytic enzyme
that converts glutamic acid to c-aminobutyric acid, a
major inhibitory neurotransmitter. A disease group that

is characterised by the presence of a circulating autoantibody
against GAD (anti-GAD antibody) includes the following:
slowly progressive insulin-dependent diabetes mellitus
(SPIDDM), stiff-person syndrome (SPS) and progressive
cerebellar ataxia (PCA).1–3 Anti-GAD antibody is one of the
serological diagnostic markers of these diseases. Honnorat et al4

reported a significant link between the anti-GAD antibody and
cerebellar ataxia after screening 9000 serum samples. In
addition, autoimmune mechanisms against GAD are presumed
to be the causative agents of these diseases.5 Here, we report the
autopsy findings of PCA with anti-GAD antibody and discuss
the pathomechanism of this rare disease.

CASE REPORT
We previously reported part of the clinical course of a patient
with PCA and SPIDDM, and showed the neurophysiological
characteristics of IgG in the cerebrospinal fluid.6 In September
1996, a 66-year-old woman developed cerebellar ataxia of the
limbs and trunk. In April 1997, she had sudden onset of
hyperglycaemia, and was subsequently diagnosed with anti-
GAD-associated SPIDDM. In May 1997, she was bedridden due
to severe cerebellar ataxia; other symptoms such as extrapyr-
amidal or pyramidal tracts were not observed. The patient was
diagnosed with anti-GAD antibody-associated PCA, and
received four rounds of plasma exchange and immunosuppres-
sive treatment. After treatment, the patient showed slight
improvement in cerebellar ataxia.

In December 2000, the patient experienced painful spasms
and rigidity in the trunk that mimicked symptoms of SPS.
Diazepam and baclofen were effective in ameliorating the

severe pain associated with the spasms and rigidity. The painful
spasms subsided spontaneously within 2 months. The patient
died of aspiration pneumonia in October 2001.

During the 5-year clinical course, repeated neuroradiological
examinations showed no significant cerebellar atrophy. Using a
voltage-gated whole-cell recording technique, we observed that
the IgG in the cerebrospinal fluid of the patient, selectively
suppressed the inhibitory postsynaptic currents in the Purkinje
cells.6 7

Postmortem examination
Postmortem examination was performed 22 h after death. The
brain weighed 1150 g. The brain and the entire spinal cord were
fixed in formalin and prepared for a morphological examina-
tion. Macroscopically, there was no atrophy of the cerebrum,
brain stem, cerebellum (fig 1A) and spinal cord. The
representative areas were examined by routine and immuno-
histochemical staining, as reported previously.8 In short, 6-mm
thick serial sections were stained with haematoxylin and eosin,
Klüver–Barrera and Bodian silver staining. For the immuno-
histochemical study, 6-mm dewaxed and microwave-irradiated
sections were stained using a Ventana 20NX automatic stainer
(Ventana, Tucson, Arizona, USA). Microscopical examination
showed almost complete depletion of the Purkinje cells and
diffuse proliferation of the Bergmann glia (fig 1B). The number
of remaining Purkinje cells was no more than one per cerebellar
folium. Bodian staining showed multiple empty baskets
(fig 1C). There was no specific inflammatory response, and
the other structures of the central nervous system, including
the cerebral cortex, white matter, basal ganglia, brain stem and
spinal cord, did not show marked pathological changes. The
pancreas showed a definite and marked decrease in the islets in
the tail (fig 1D), and lymphocytic infiltration in the islets
situated in the pancreatic body.

DISCUSSION
The selective loss of both Purkinje cells and pancreatic islets
was a characteristic finding in this case. The selective
degeneration of the Purkinje cells partially mimics the
pathological changes observed in paraneoplastic cerebellar
ataxia associated with anti-mGluR1 or anti-Yo antibody;
however, the exclusive pathological changes related to the
Purkinje cells constitute a unique feature of this case.9 10 On the
other hand, the lymphocytic infiltration in the pancreas and the
selective decrease in the pancreatic islets corresponded with the
pathological findings of autoimmune insulin-dependent dia-
betes mellitus.11 Therefore, the main causes of cerebellar ataxia
and diabetes mellitus seem to be related to the depletion of the
Purkinje cells and the decrease in the pancreatic islets,
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respectively. To our knowledge, this is the first autopsy report of
PCA associated with anti-GAD antibody.

Immunohistochemical staining using anti-GAD and anti-
calbindin antibodies failed to react with the patient’s specimen;
this indicated a complete loss of antigenicity in the patient’s
specimen, due to postmortem delay and excessive fixation.
Therefore, it became difficult to analyse the morphological
changes in the other GAD-containing neurones, such as the
cerebellar basket cells and the spinal Renshaw cells. However,
the existence of multiple empty baskets suggested that, in
contrast to the Purkinje cells that were lost, the basket cells
were relatively preserved.12

We inferred two possible pathomechanisms to explain the
Purkinje cell damage: indirect and direct immune-mediated
mechanisms. The indirect mechanism might be associated with
excitotoxicity of the Purkinje cells by the selective suppression
of inhibitory postsynaptic currents and the attenuation of
inhibition of excitatory postsynaptic currents by the anti-GAD
antibody.6 7 13 The direct mechanism might be mediated by
cytotoxic reactions against the Purkinje cells caused by the
invading leucocytes, as observed in the pancreatic islets.
However, it is presently unclear whether the mechanisms that
are more likely to have caused the Purkinje cell damage are
indirectly or directly immune-mediated.

The patient experienced painful muscle spasms that mimic
symptoms of SPS. The muscle spasms observed in SPS are
considered to occur as a result of the dysfunction of the
Renshaw cells that are c-aminobutyric acid inhibitory inter-
neurones in the spinal cord.14 Various pathological changes are
observed in the spinal cord of patients with SPS; however,
lymphocytic cuffing and a decrease in the number of anterior
horn neurones are considered to be representative of SPS.15 In
contrast, the pathological changes observed in our patient were
unremarkable; this suggests that the Renshaw cells were not
severely damaged. This may explain the transient nature of the
muscular spasms in this case.

Based on the quantitative analysis of the brain autopsy of a
patient with SPS and without cerebellar ataxia, Warich-Kirches
et al16 reported diminished cell density of the inhibitory
neurones in the cerebellar cortex. Combining their case results
with ours might show the phenotypic overlap of the anti-GAD
autoimmunity-associated neurological diseases.
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Figure 1 (A) Macroscopic appearance of
the brain stem and cerebellum. There are no
atrophic changes in the cerebellum and
brain stem. (B) Haematoxylin and eosin
staining of the cerebellar cortex. There is
severe depletion of Purkinje cells and
proliferation of Bergmann glia. (C) Bodian
staining of the cerebellar cortex. Multiple
empty baskets can be observed. (D)
Pancreatic tail (haematoxylin and eosin
staining). There is a selective decrease in the
pancreatic islets.
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topics per year. The peer review process takes place throughout the year, and out turnaround time
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If you are interested in becoming a peer reviewer for Clinical Evidence, please complete the peer
review questionnaire at www.clinicalevidence.com/ceweb/contribute/peerreviewer.jsp
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