








Guillain-Barre syndrome: topographic andfibre size related analysis ofdemyelinating changes
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Fig 4 (a) Vagus nerve (neck).
Many smallfibres are

completely demyelinated and
intact smallfibres arefew. Free
macrophages autophaging
myelin debris, semilunar or

triangular in shape, can also be
observed (arrows). Fibres
exhibiting myelin disruption are

relatively rare and demyelinative
4s! t< changes in this portion are

considered to befairly advanced.
Semi-thin section. Toluidine
blue. x 400. (b) Intracardiac
ganglia. Arrows indicate the
infiltrating lymphocytes. H & E.
x 400.
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Fig 5 Distribution ofthe myelinated nervefibres undergoing
demyelinative changes in various portions of the peripheral
nervous system. In the spinal nerve roots, areas in proximity
to the CNS/PNS transitional regions (portion 1) were almost
completely intact, and demyelinative changes appeared
distally (portion 2 or 3). As a whole, demyelinatedfibres
were more prominent in the spinal nerve roots than in the
main peripheral trunks exceptfor the vagus nerve. The
numbers denote the examinedportion, as shown infig 1.

eration, although they were at times difficult to be
distinguished from "myelin ovoids" on light micros-
copy.

Discussion

Although plasmapheresis is said to have been par-
ticularly effective for patients who required mechan-
ical ventilation and received this treatment within
seven days of onset,'0 the course of the disease was so
aggressive in this patient that he expired before
plasmapheresis could be arranged. The marked
paralysis and rapid progression to the peak severity in
the present case resembled those in the cases of "an
acute axonal form" of GBS recently reported by
Feasby et al." However, the findings for transverse

Kanda, Hayashi, Tanabe, Tsubaki, Oda
semi-thin sections and electron microscopy in the
present case (marked myelin breakdown with
preservation of axons) revealed that the observed
nerve fibre change was essentially acute demyelination
as previously reported,7 12 although Wallerian degen-
eration of various grades was seen. So, this case gave
us an opportunity to study the most vulnerable sites of
early demyelinative changes of PNS in GBS, because
of the unfortunate fulminant course leading to death
within 8 days without modification due to the use of
corticosteroids or other immunosuppressive drugs.

Using conventional paraffin sections, Asbury et al.'
found that the common denominator in all their 19
cases was perivascular mononuclear inflammatory
infiltration and the myelin breakdown was restricted
to those regions of nerve trunks infiltrated with
inflammatory cells, and concluded that the inflam-
matory cells might have played a direct role in
initiating myelin destruction. However, for quantifica-
tion and evaluation of precise structural changes of
myelinated fibres, observation of paraffin section is
less appropriate than that ofepon-embedded semithin
sections, such as we used. The merits of the latter are
that fibre size-related vulnerability can be evaluated
and that early demyelinative changes can be easily
detected. In this way, we found in our case nerve fibres
with myelin splitting or disruption, an early demyelin-
ation change, even in regions where the inflammatory
cell reaction was not conspicuous. Similar changes in
the myelin sheath were also described as the post-
mortem artefacts observed in the necropsy materials
obtained 20 hours or more after death,'3 but, in the
present case, the necropsy was undertaken as early as 3
hours after death and these changes were never
observed in the controls, whose necropsies were
performed 2 to 9 hours after death. In addition, the
percentage of fibres with splitting of myelin sheaths
nearly parallels that of fibres with completely
degraded myelin sheaths, as shown in fig 5; these
changes in the present case were considered to be
genuine, rather than postmortem artefacts.
The reason why the mononuclear infiltrates in our

case were less extensive than those in the cases which
Asbury et al' described was unknown, but some
reports on biopsied materials have been consistent
with our findings; Brechenmacher et al.'4 mentioned
that mononuclear cells infiltrating the endoneurium
were present in only five out of 57 paraffin-embedded
biopsy specimens on light microscopy. Although the
lower incidence ofmononuclear cell infiltrations in the
biopsied materials may be partly ascribed to the
smaller size of the specimens, it seems likely that the
underlying pathology of GBS is heterogeneous, with
some cases involving early perivascular infiltration
and being cell-mediated and others involving de-
myelination without lymphocytic infiltration and
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Fig 6 (a) Fibre
exhibiting myelin
disruption: myelin
splitting with
vacuolation and
vesicular myelin
degeneration. The
axon is well
preserved. C7
extradural root. x
8,000. (b) Totally
demyelinated axon
surrounded by
macrophages which
have invaded beneath
the basement
membrane. The
denuded axon is
flattened and
displaced laterally
but axonal organellae
are wellpreserved.
Arrowheads indicate
the outline of the
intruding
macrophage. C7
extradural root. x
4,800. (c)
Macrophage
processes penetrate
the disrupted
basement membrane
(arrow). C7
extradural root. x
5,800.

being primarily humorally mediated as the present
case. The medications without corticosteroids also
might be a factor to influence the pathologic picture.
We found also a unique topographic pattern of

demyelination in the nerve roots, sparing of the

neighbourhood of the CNS/PNS transitional regions
(fig 3). The significance of this finding is unknown;
however, considering that the early demyelinating
changes are thought to be elicited by humoral factors
via vessels, the distribution of the vascular supply in
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the CNS/PNS transitional region might play a part.
Berthold'5 pointed out that he found no venule or

arteriole in the endoneurial area near the junctional
region, where the blood vessels of the PNS compart-
ment did not accompany the nerve bundles but
deviated from the rootlet and joined the spinal cord
vessels. It is generally accepted that the leakage of the
intravascular substances was most prominent in ven-
ules when inflammation occurred.'6 If the demyelinat-
ing processes begin at the perivenular sites, relative
sparing of the CNS/PNS transitional regions might
thus be partly explained.
The preferential involvement of small myelinated

fibres in the motor, sensory and autonomic vagus

nerves in this study is a matter for consideration. In
general, as well as in the present example, GBS is
marked by a profound motor deficit with minimal or

no objective sensory disturbance clinically. Without
overt morphological evidence, relative sparing of
cutaneous sensation has usually been explained by the
involvement of large myelinated fibres.'7 Contrary to
this, in our case there was relative preservation oflarge
myelinated fibres, as shown by morphological
evidence: the motor dominant involvement in our case

cannot be explained by either anterior root vul-
nerability'8 or preponderance of large fibre
involvement.

Other possible hypotheses regarding the motor
dominance in GBS are as follows; clinical manifesta-
tions of conduction block due to demyelination may

be accentuated on motor functions, or motor nerves

are selectively involved in the peripheral portions, that
is, intramuscular nerve twigs, although with the
applied methods and materials in this study we could
not answer these questions. For this disorder, further
studies including morphometric fibre analysis are

needed to clarify whether or not fibre size related
vulnerability commonly exists, and studies on the
correlation between clinical symptoms and path-
ological findings should be undertaken.
Although GBS is considered to be a relatively

benign disorder, about 5% of the affected patients
die'"22 and one of the major causes of sudden death is a
severe autonomic disturbance producing cardiovas-
cular disregulations, including fatal arrhythmias.23 In
the vagus nerve, many of the fibres involved had
already been completely demyelinated with or without
intact axons, and free macrophages autophaging
myelin debris were abundant in the endoneurium (fig
4a). These older appearing lesions in the vagus nerve,

in addition to the preferential involvement of myelin
sheaths around small axons, may be related to the
autonomic derangement (hotness, hypertension and
tachycardia) at the beginning of his illness. These
changes in the peripheral autonomic nervous system,
including the involvement of intracardiac ganglia and
sympathetic chains, probably participated in the sud-
den episode of hypotension and bradycardia at the
terminal stage.

Kanda, Hayashi, Tanabe, Tsubaki, Oda
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