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SHORT REPORT

Occurrence of polyglucosan bodies in temporal
lobe epilepsy

Hugues Loiseau, Cecile Marchal, Anne Vital, Claude Vital, Alain Rougier, Pierre Loiseau

Abstract
Massive occurrence of polyglucosan bod-
ies (PBs) was found within the surgically
removed temporal lobe of a 34 year old
woman with complex partial seizures.
This peculiar feature is very unusual in
neuropathological examinations of epi-
leptogenic foci. This patient could not be
included in any of the classic diseases in
which PBs are found. She exhibited a
localised form of glycogen storage dis-
ease.

(J Neurol, Neurosurg Psychiatry 1992;55: 1092-1093)

Polyglucosan bodies (PBs) are found in various
pathological conditions and in normal ageing.
The neuropathology of temporal lobe epilepsy
is described in many papers and textbooks.'`5
PBs have not figured prominently in those
descriptions.
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Case report
A 34 year old female presented with intractable
complex partial seizures with an onset at 13
years of age. Neurological examination was

normal. Some EEGs showed a right temporal
spike focus and others were normal. CT scan

was normal. MRI showed an increased signal
intensity on T2-weighted images in the medial
part of the right temporal lobe. SPECT with
99mTc HMPAO was normal. SEEG recorded
seizures arising in the medial right temporal
lobe. At operation in June 1988, Ammon's
horn was swollen and tough on palpation.
Uncinate herniation was noted. An anterior
temporal lobectomy and amygdalo-
hippocampectomy was realised. Fragments of
the anterior temporal region, amygdala and
hippocampus were examined pathologically.
On paraffin-embedded fragments there was a

severe neuronal loss in the pyramidal layer of
the Ammon's horn and a few scattered PBs.
These PBs were very numerous in the sub-
cortical white matter (fig, left) and in the most
superficial areas of the cortex, mainly in a

perivascular location. These modifications
were also present in the adjacent neocortex.
No PBs were seen in neuronal bodies. On
ultrastructural examination (fig, right), these
PBs were located between myelinated fibres
and astrocytic processes. They were not shown
in an intra-axonal location. These rounded
bodies were composed of intermingled fila-
ments. Muscle and nerve were normal. Drugs

were withdrawn one year after surgery. The
patient remains seizure-free after surgery.

Discussion
The term of PB was proposed to group Lafora
bodies (LB), lafora-like bodies, corpora amyla-
cea and Bielschowsky bodies on the basis of
their biochemical similitude.6 A rigorous his-
tochemical differentiation between these dif-
ferent anomalies appears impossible.6" Both
LB and corpora amylacea are mainly made up
of glucose polymers, that is, polyglucosans.7
PB are derived from glycogen. Accumulation
of glycogen in the brain reflects a disordered
turnover that can result from two mechanisms:
increased synthesis or decreased degradation.7
Errors in the metabolism of glycogen are
frequent but few of them lead to PB forma-
tion.8 The pathway leading from glycogen
accumulation to PB formation is still
unknown.
PB are a hallmark of two diseases: Lafora

disease (progressive myoclonic epilepsy) and
adult polyglucosan disease (progressive lower
and upper motor neuron involvement, neuro-
genic bladder and sometimes dementia). In
both conditions PB are present in the perikarya
of cerebral neurons, but not in glial cells. They
are also found in peripheral nerves and various

6 9 11organs.
PB have occasionally been reported in rare

cases of a variety of neurological diseases:
olivopontocerebellar degeneration, amytrophic
lateral sclerosis, Werner syndrome, hepatic
encephalopathy, Shy-Drager syndrome, Peli-
zaeus-Merzbacher syndrome, pallido-nigro-
luysial atrophy and in Andersen disease. In all
the cases they were located within the neurons.
This site characterises Lafora bodies.

Bielschowsky bodies are also intraneuronal
inclusions but restricted to neurons of the
external pallidum.'2 They are observed in cases
of choreoathetosis and cerebral palsy.

Conversely, corpora amylacea, the third
form of PB, occur predominantly in the
astroglia. They have long been recognised as
occurring routinely and non-specifically in the
CNS during the course of ageing.'3 Corpora
amylacea in the hippocampus were observed
using electron microscopy within astrocytic
processes."4 They were also found, to a lesser
extent, within neurons.'3
The pathognomonic significance of these

structures depends on their regional distribu-
tion: Corpora amylacea occur predominantly
in the astroglia, LB occur typically in the
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Figure Left: There are numerous polyglucosan bodies in the temporal white matter (hematoxylin-eosin; original
magnification, x 210); Right: Electron micrograph of two PB. They are located near myelinated fibres and astrocytic
processes (orginal magnification, x 5).

neurons, and Bielschowsky bodies are

restricted to the neurons of the external palli-
dum. Throughout these various aetiologies one
point should be underlined: the ressemblance
does not imply a common aetiology for all
conditions in which such bodies occur; it
probably signifies only their sharing of the final
stretch along their causative pathway.8
Our patient cannot be included in any of the

classical diseases in which PBs are found. She
exhibited a localised form of glycogen storage
disease. In our series of 85 temporal resections,
pathology revealed a few PBs in 4 patients, but
not as a prominent feature. An extensive search
throughout the literature concerning the neu-

ropathology of localisation-related epilepsies
provided only one similar case.'4 Two other
cases were found by serendipity among mate-
rial for biochemical or electron microscopy
studies of corpora amylacea without comment
on their possible clinical significance."5 16

PB accumulation may be interpreted as a

consequence or cause of the patient's epilepsy,
or unrelated to it.
Glycogen accumulation is known to occur

within the brain in various conditions such as

ischaemic or anoxic events and under the
influence of several drugs.8 A temporal uncus
herniation was present and may be the result of
seizure-induced brain oedema. However, tem-
poral herniation is commonly found in tem-
poral lobe epilepsy, and, to our knowledge,
never associated with PB storage. In a similar
manner, long-lasting medical treatments are

usual in epileptic candidates for surgery and do
not lead to PB storage.
PB have been observed in various disorders

having in common a gliosis which is the
expression of proliferative activities by fibril-
lary astrocytes. It has been suggested that
gliosis may trigger the deposition of PB.8
Gliosis is a common feature observed in
temporal lobe epilepsy. But PB deposition is
not.

Proliferation of astrocytes in response to
epileptic seizures could yield PB accumulation
or a proliferative activity in increasing meta-
bolic demand precipitate the manifestations of
a latent enzymatic deficiency. A massive accu-

mulation of PB in astrocytic processes might

impair the exchange of essential metabolites
between the parenchyma and the vessels and
might impair the normal functioning of the
cells. In our patient, as in the Australian
patient,14 unusually large numbers ofPBs were
the only significant abnormality. They may be
interpreted as the origin of an epileptic focus,
the removal of which rendered the patients
seizure-free.
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