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Figure 1. Left frontal lobe, mild meningeal infiltration with lymphocytes
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2. Right putamen, advanced arteriosclerosis
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3. Left thalamus, perivascular infiltration
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5. Anterior horn in the cervical spinal cord, glial nodule and perivascular infiltration
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SUMMARY

A case of chronic meningoencephalomyelitis in a
48-year-old housewife is presented. The onset was
characterized by spastic paralysis of the lower
extremities. The course was progressive with
repeated remissions and exacerbations, and the
patient died approximately 7 years after the onset
of disease. Laboratory tests showed slightly
increased cell count in the spinal fluid, accelerated
sedimentation rate, positive CRP and RA, and
increased ASLO and gamma globulin levels,
Neuropathologic examination revealed such changes
as perivascular cellular infiltration, glial nodules,
poorly demarcated demyelination, and recent necrosis
in the spinal cord and basal ganglia. Only mild
inflammatory findings were noted in the telencephalon
and brain stem. The clinicopathologic findings in
this case supported a diagnosis of chronic meningo-
encephalomyelitis which could not be classified as
any known type of encephalomyelitis.

INTRODUCTION

In recent years there has been much progress in
elucidating the etiology of certain previously obscure
types of encephalitis. There is increasing evidence
to establish measles virus as one of the causes of a
sporadic form of this disease, and a slow acting
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virus has been suspected to be the cause of atypical
encephalitis.1-7 However, except for general
paresis, there has been little progress in establishing
the etiology of chronic encephalomyelitis.

Recently we swdied a case of chronic encephalo-
myelitis in which, at autopsy, the pathologic lesions
were predominantly in the spinal cord and basal
ganglia. The clinical course was one of spastic
spinal paralysis. The etiology was not determined.
This case is felt by the authors to be quite different
from previously described cases of chronic encephalo-
myelitis and therefore worthy of report.

CLINICAL HISTORY

The patient, a 48-year-old housewife at the time of
death on 22 March 1971, first developed neurological
symptoms sometime in 1964, She denied a family
history of neurologic disease and had notbeen exposed
to the atomic bomb.

Present History. The patient first noted pain in the
soles of both feet, pain and cramping in the calves,
and a stiffness in her legs while walking. These
symptoms gradually progressed accompanied” by
increased difficulty in walking. Sometime during
1964 she suffered an illness diagnosed as pyelone-
phritis. About 1966, the pain in the legs decreased
and she was able to walk unassisted. In 1967,
marked weakness of the legs recurred but without
pain. There was severe gait disturbance.

Neurologic examination during initial hospitalization
in July 1969 showed no cranial nerve involvement.
The gait was spastic and slow. There was no
muscular atrophy or fibrillary tremor. Grip strength
was ldkg on the left and 17 kg on the right. There
were no cutaneous sensory disturbances. The deep
tendon reflexes of all extremities were bilaterally
symmetrical, but markedly accentuated especially in
Babinski’s, Chaddock’s,
Schaeffer's, and Mendel-Bechtrew's reflexes were
positive bilaterally, but Oppenheim’s and Rossolimo’s

the upper extremities.

reactions were negative. Ankle clonus was positive
bilaterally. No cerebellar signs or abnormalities of
the extrapyramidal system were noted.

Laboratory Findings. On lumbar puncture, the
pressure was normal with normal Queckenstedt’s
test; cell count 21 mm3; protein 30mg/100ml; sugar
74mg/100ml; Nonne-Apelt negative; Pandy negative.
Serological tests of the blood and spinal fluid for
syphilis were all negative. X-ray examination of the

cervical, thoracic and lumbar vertebrae was
unremarkable. Funduscopy showed mild arterio-
sclerosis. Serum studies: CRP weakly positive;
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antistreptolysin QO titer 333 Todd units; RA strongly
positive; LE cell and factor negative; NPN 29.4mg/
100ml; alkaline phosphatase 4.7k.k. units; SGOT
17 units; SGPT 20 units; Fe 54.8 pg/ml: TTT 19.4
units; ZTT 24.0 units; total protein 7.4 g/100ml;
A/G 0.94., Serum protein fractions: albumin 48.0 %;
alpha-1 globulin 2.5%; alpha-2 globulin 10.0%; beta
globulin 7.5%; gamma globulin 32.0%; IgG 2102mg/
100ml; IgA 668mg/100ml; IgM 475 mg/100m!; rotal
Ig 3245mg/100ml. Sedimentation rate 104mm (60min);
136 mm (120 min).

She was rehospitalized from 27 September to 6
November 1969. At this time EMG showed an upper
motor neuron lesion of the muscles of both lower
extremities. Myelography was unremarkable. During
this hospitalization she developed dysuria. During
her third hospitalization from 26 December 1969 to 1
April 1970, ECG revealed coronary insufficiency.
She developed pyelonephritis but her neurological
symptoms remained unchanged, and no cutaneous
sensory disturbances were noted. Recorded blood
pressure varied from 160/104 to 186/90mmHzg.
Subsequently she had loss of appetite, became
markedly emaciated and died on 22 March 1971.
There was no record of any definite cerebral
symptoms during the entire course of her illness
(approximately 7 years).

Treatment. The following medications were begun
at the time of initial hospitalization and were
continued throughout her course: 1-@-methyl-dopa
(Aldomet), Diazepam (Cercine), 2-6-Bis (Diethanoll-
amine)-4-8-dipiperidin-pyrimid-pyrimin  (Persantin},
Sermpacil, Apresolin, Esidrex, Prednisolon (Predonin),
and vitamins.

Autopsy I'indings. The brain weighed 1275 g. The
dura and leptomeninges were normal. There were no
external central nervous system abnormalities. The
vessels at the base of the brain showed moderate
arteriosclerosis, but were not occluded. There was
no evidence of increased intracranial pressure.
Multiple cut surfaces revealed no focal lesions.

FExamination of histologic sections of the cerebrum
showed mild focal cellular infiltration, mostly by
lymphocytes, in the pia mater of the left occipital
and right frontal lobes (Figure 1). The nerve cells
of the cortex were well preserved. Mild perivenous
cellular infiltration and occasional mild glial
accumulations were seen in the subcortical white
substance of the parietal, occipital, and frontal
lobes. There was no definite demyelination or tissue
necrosis.

In the basal ganglia small foci of fresh necrosis were
seen in the left caudate nucleus and globus pallidus
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with cellular infiltration around the vessels in the
neighboring areas. Small foci of fresh malacia
containing gitter cells and hypertrophied glia were
present in the right caudate nucleus and globus
pallidus, and in these areas advanced arteriosclerosis
(Figure 2), perivascular cellular infiltration and
glial nodules were seen. Similar lesions were also
seen in the medial thalamic nucleus bilaterally
(Figure 3). Occasional mild glial accumulations and
glial nodules were seen in the right lateral thalamic
nucleus and hypothalamus (Figure 4). These lesions
were definitely more marked than those in the
telencephalon. Several calcified nerve cells were
seen near foci of necrosis.

Mild perivascular cellular infiltration and mild glial
accumulations were seen in the left substantia nigra
and periaqueductal area in the pons as well as in the
medulla oblongata. There was no demyelination of
the pyramid. The lesions of the brain stem were
definitely less marked than those of the basal
ganglia. Mild, focal perivascular cellular infiltration
of the same degree as in the telencephalon was
noted in the white substance of the cerebellum but
without glial nodules. The optic nerves showed no
demyelination or cellular infiltration.

-
.

Lesions of the white substance were most striking in
the spinal cord and included demyelination of the
pyramidal rtract, glial nodules and perivascular
cellular infiltration. Glial nodules were also seen
in the grey substance of the cervical spinal cord
(Figure 5). Anterior horn cells were decreased
throughout, especially in the thoracic and lumbar
spinal cord. The remaining cells showed chromatoly-
sis and atrophy. The lateral and anterior funiculi of
the entire pyramidal tract were spongy, and myelin
stain showed poorly demarcated areas of demyelin-
ation. Trichrome stain showed proliferation of
connective tissue in areas corresponding to the
areas of demyelination. Here, there was loss and
destruction of both the myelin sheath and axons, with
occasional gitter cells and astroglia but axons were
better preserved than myelin sheath (Figure 6).
In addition, many corpora amylacea were seen in the
white substance throughout the spinal cord, but the
relation of these bodies to the lesions described
above is not known. Histologic sections from both
psoas, gastrocnemius and biceps muscles showed
diffuse neurogenic atrophy (Figure 7). No inclusion
bodies were seen in any of the sections examined.
The lesions were most marked in the thoracic
spinal cord, followed by those in the cervical and
lumbar spinal cord (Figure 8). The vessels in the
spinal cord were completely normal.

The principal autopsy diagnosis was chronic
meningoencephalomyelitis, etiology undetermined.
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Figure 1. Left frontal lobe, mild meningeal infiltration with ' Figure 2. Right put d d arteri
lymphocytes (hematoxylin-eosin x 260) (hematoxylin-eosin »x130).
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Figure 3. Left thalamus, pevrivascqlar infiltration Figure 4. Right hypothal glial nodul,
(hematoxylin-eosin % 260). (hematoxylin-eosin x iSU)-
JE3. AR &0 5 A E AR R (H - ER @, X 260) Bd. GREFMIZHG5 7Y 7&H(H - Eifsfa, X 130)

L



Figure 5. Anierior horn in the cervical spinal cord, glial nodule and

Figure 6. Lateral tract in the thoracic spinal cord, demyelination
perivascular infiltretion (hematoxylin-eosin x 130). and glial nodule (Luzxol fast blue, X 130).
[H5., HMOFTAIZEHT S 7N TR & M F RS E6. KMo BEICE T aREMe 7Y TER
{H-E#&, x 130} . _ {Luxol fast blue X 130)
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Figure 7. Right gastrocnemius, neurogenic atrophy
(hematoxylin-eosin X 67).
E7. GRS TS
(H-E&&, X 67)

Figure 8. Distribution of lesions.
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The following additional autopsy diagnoses were
made: (1) Coronary arteriosclerosis, mild; (2) Arterio-
and arteriolosclerosis, severe, kidneys and brain;
(3) Acute pyelonephritis with abscess, left;
(4 Chronic pyelonephritis, bilateral; (5) Hydronephro-
sis, bilateral, moderate; (6) Hydroureter, bilateral,
moderate; (7) Acute and chronic cystitis, severe;
(8) Pulmonary edema, moderate; (9) Pulmonary
emphysema, mild; (10) Submucosal abscess, esopha-
gus; (11) Diffuse muscular atrophy, mild to moderate:
and (12) Decubitus ulcers, sacrum.

DISCUSSION

The clinical findings in this case included:
(1) illness in a 48-year-old female; (2) gradual onser;
(3) spastic symmetrical paralysis spreading from
lower extremities to upper extremities; (4) presence
of diffuse muscular atrophy; (5) progressive course
with incomplete remission; and (6) increased cell
count in spinal fluid (mild), elevated sedimentation
rate, positive CRP and RA, moderately increased
ASLO level, and increased serum gamma globulin,
Neuropathologic findings included: (1) both
perivascular infiltration mainly by lymphocytes and
glial nodules and small accumulations of glial
cells most striking in the spinal cord and basal
ganglia, but also present in the white substance
of telencephalon, medulla oblongata, pons, and
mesencephalon; (2) irregular demyelination of the
spinal pyramidal tract; (3) decrease and degeneration
of anterior horn cells; (4) small, localized, fresh
areas of necrosis in basal ganglia; and (5) advanced
arteriosclerosis localized in basal ganglia.

Although the clinical course might suggest a
degenerative or demyelinating disease such as
amyotrophic lateral sclerosis and multiple sclerosis,
the absence of a bulbar syndrome, the distribution of
the muscle atrophy and the occurrence of remissions
are different from the clinical course of ALS and the
absence of multiple leucoencephalopathy lesions is
against the diagnosis of multiple sclerosis. Further,
the histologicchanges donot support these diagnoses.
The mild increase of cells in the spinal fluid and
the results of blood chemistry tests cause one to
The presence of perivascular
cellular  infiltration, glial nodules, mild glial
accumulations and tissue necrosis as well as the
irregularity and non-systemic nature of the demyelin-
ation of the spinal cord support the suggestion thac
this is probably an infectious and possibly a wviral
disease. The generally mild nature of the inflammatory
changes presumably is related to the prolonged use
of adrenal cortical agents.

suspect infection.

The lesions in the basal ganglia are of at least two
types. As part of the generalized arteriosclerosis
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present elsewhere in the body, there are severe
arteriosclerotic vascular changes and in addition,
there are areas of recent necrosis and glial accumu-
lations which presumably are related to reduced
local resistance to the underlying encephalitic
process.

The most appropriate neuropathologic diagnosis
seems to be meningoencephalitis universalis
proliferativa et necrotica. Since the lesions of the
telencephalon are mild and scattered, the use of the
term universalis may be questioned. However, the
similarity of the lesions in the telencephalon to
those elsewhere indicates that they are all part of
the same process, and the term seems justified.

The possibility that this was a case of Japanese
summer encephalitis was considered. Initially, the
patient had neurologic symptoms of the lower extrem-
ities which developed so gradually thar the seasonal
time of onset is vague. The usual acute symptoms of
Japanese encephalitis (fever, headache, vomiting,
disturbances of consciousness, etc.) Wwere never
noted. Serologic tests of the spinal fluid for Japanese
encephalitis were not made, but, except for slight
increase of cells, examination of the spinal fluid
showed normal pressure and protein content and no
abnormality. A clinical diagnosis of Japanese
encephalitis seems to be unreasonable in this case.
From the neuropathologic standpoint, the main site of
lesions in Japanese encephalitis are in the dienceph -
alon, mesencephalon and telencephalon, and there
are, almost without exception, lesions in the

812 One of the
authors, 13 reported that many patients with subacute

thalamus even in protracted cases.

or chronic Japanese and other encephalitis have
marked lesions of the mesencephalon and brain stem
and that this region seems to be one of the areas
susceptible to encephalitis. However, lesions of the
telencephalon in this case consisted only of
occasional, mild perivascular cellular infiltrations
and small glial accumulations in the subcortical
white substance, with no evidence of polioencepha-
litis. Further, the dominant lesion in the spinal cord
militates against the possibility that this patient had
Japanese encephalitis.

Of the known types of chronic encephalitis, general
paresis was ruled out in this case by the negative
blood and spinal fluid serological tests and by the
absence of marked lesions in the frontal lobe and of
Hortega’s glia.

Conditions previously called inclusion body encepha-
litis and subacute sclerosing leukoencephalitis
(SSLE) are now considered to belong to a single
category described as subacute sclerosing panenceph-
alitis with lesions which are mainly in the white
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substance of the telencephalon. In contrast, in our
case the lesions of the white substance were mild
compared with those of spinal cord and basal ganglia,
and no evidence of a sclerosing process was found.

This case has a number of clinical and pathologic
similarities to the brain stem encephalitis described
by lizuka.l4 Clinically these included: (1) onset in
adulthood; (2) chronic course; (3) repeated exac-
erbations and remissions; and (4) increased cell
count in the spinal fluid. Pathologically there were:
(1} lesions involving the diencephalon and spinal
cord; (2) periarteriolar and perivenous cellular
infiltration; (3) localized and diffuse glial prolif-
eration and glial growths; (4) absence of inclusion
bodies; and (5) chronic degeneration with poorly
demarcated demyelination and glial proliferation in
the lateral or posterior funiculi of the spinal cord.
However, the lesions in our case were concentrated
in the spinal cord and basal ganglia and in this
respect were quite different from the condition
reported by lizuka.

The pathologic findings in this case differ from the
chronic disseminated encephalomyelitis, brain stem
type, described by Shiraki,l15 in which the main
site of lesions is the basal portion extending from
the medulla oblongata to the mesencephalon, with
lesions also present in the optic nerve. The
demyelination of the spinal cord in our case was
poorly demarcated, non-systematic, and not a primary
demyelinating process or demyelinating encephalo-
myelitis.

Abel6 reported a case which clinically presented as
spastic spinal paralysis and histologically was found

to be encephalitis. He noted inflammatory findings in

the mesencephalon and medulla oblongata, but no
evidence of myelitis even though there was systematic
demyelination of the spinal cord. He interpreted his
case as being one of encephalitis complicated by
demyelinating disease. However, the lesions of the
spinal cord he described were quite different from

those in our case,

West Indian neuropathyl? is reported as presenting
with myelitis and clinical symptoms of spastic
paraplegia and is suspected to be due to a wiral
infection or intoxication. [t is described as showing
retrobulbar neuropathy, nerve deafness, selective
lower motor neuron lesions and posterior column
degeneration in addition to spastic paraplegia.
Although there is little similarity to our case, it is
mentioned in view of the possibility of some common
etiology.

As described above, the major known types of chronic
encephalitis have been reviewed and our case did not
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seem to correspond to any of them. The spinal cord
lesions were the prominent and characteristic
neuropathologic finding in our case, and this was
consistent with the clinical ecourse. The necrosis
the basal ganglia is considered to be
relatively recent in view of the predominance of
gitter cells and hypertrophied glia.

seen in

It is for this
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