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Summary

Cerebral angio-Behget's syndrome is extremely rare and pathological studies are scarce. We describe a 63-year-old man who
developed left homonymous hemianopsia and hemiparesis 16 ycars after the onset of cardinal symptoms of Behget’s syndrome.
CT, MRI and PET studies disclosed cerebral lesion with reduced neuronal metabolism in the right hemisphere, which was
resolved by glucocorticoid therapy. Cerebral angiography showed no filling of the right Rolandic, anterior and posterior parietal
and angular arterics. The postmortem study revealed: (a) occlusive panarteritis of some medium-sized pial branches of the right
middle cerebral artery, considered as angio-Behget’s pathology, and small infarctions due to the vascular occlusion; (b) patchy or
confluent demyelinated foci with perivascular lymphocytic infiltration in the bilateral brain basis, predominantly in the right
retro- and sublenticular structures, being equivalent to neuro-Behget's pathology. Cerebral angio- and neuro-Behget's syndromes
could have occurred and progressed concomitantly, which suggests a close relationship between the two subclassified processes.

Introduction

Behget’s syndrome is characterized by the clinical
triad of recurrent oral aphta, genital ulcer and uveitis
(Behget 1937), while 3 special subclassifications are
recognized, associated with the predominant lesion in
the gastrointestinal tract, large vessels and central ner-
vous system (CNS), designated intestinal-. angio- and
neuro-Behget’s syndrome, respectively. The incidence
of Behget’s syndrome is relatively high in Japan as well
as in Mediterranean countries in spite of the tendency
to decrease, and about 10% of the patients develop the
appropriate CNS involvement (Shimizu 1979). The first
autopsy case of neuro-Behget’s syndrome was reported
by Berlin (1944), and was followed by a number of
neuropathological studies. In the previous reports, it
was almost a consistent feature that the main lesion
was localized in the brainstem inclusively and consisted
of disseminated focal and relatively diffuse parenchy-
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mal destructions with perivascular lymphocytic infiltra-
tions, predominantly in the white matter (Rubinstein
and Urich 1963; Alema 1978). However, their etiology
remains to be clarified, and it is left undetermined
whether the pathogenesis is a demyelinative or vascular
process.

Intracranial vascular involvements were often found
in small parenchymal vessels, especially venules and
small veins, rather than in the arterial system. Change
in large vessels was extremely rare, although dural
sinus and venous thrombosis were occasionally re-
ported (Ben-Itzhak et al. 1985). We recently observed a
patient of neuro-Behget’s syndrome with occlusive vas-
culitis of the major cerebral artery.

Case report

The patient was a 63-year-old Japanese man without
notable family history. At the age of 46, he suffered from
fever and erythema nodosum, and subsequently developed
aphtous stomatitis, right uveitis and scrotal ulcers. He was
diagnosed as having Behget’'s syndrome and experienced
complete remissions through glucocorticoid therapy. In June
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1987, at the age of 630 he developed slight fever, right head
heaviness and lumbago. Cranial computed tomography (CT)
was performed. and he was admitted to our hospital for
suspected brain tumor in July 1987, Neurological examina-
tion revealed a left-upper quadrant hemianopsia, but no
other abnormalitics. After admission. he gradually developed
memony disturbance. emotional lability. devastation of per-
sonality and dementia. About the 40th day of admission, left
homonymous hemianopsia and left hemiparesis gradually be-
came apparent.

The following blood studies were normal: complete blood
cell count. liver and renal tunctions. scrum electrolytes, glu-
cose.immunoglobulins and  autoantibody  titers.  Lumbar
puncture vielded clear cerebrospinal fluid (CSF) with tym-
phocitic pleocytosis, 44,/ mm* of cell count, and increased
levels of total protein and 1gG. 136 mg /dl and 40.5 myg /dl.
respectively. Culture of bacteria was negative. and viral titers
did not increase. An clectroencephalogram (EEG) showed
focal slowing in the right paricto-temporal region. Cerebral
angiography demonstrated no filling of the right Rolandic.
anterior and posterior parietal, and angutar arteries (Fig.
IA) Cramal CT disclosed diminished density of the right
paricto-temporal white matter and external and internal cap-
sules with mild mass cffeet and abnormal contrast enhance-
ment (Fig. 18). Oxygen consumption (cerebral metabolic rate
of oxygen) images of positron emission tomography (PET)
showed hypometabolism in @ similar region to that of abnor-
mal density on CT (Fig. 1C). On magnetic resonance images
(MRI1), there were high-intensity arcas on T2-weighted im-
ages in the right paricto-temporal white matter. external and
internal capsules, basal ganglia. thalamus and right dorsolat-
cril portion of the midbrain, which was broader than the
low-denstty arca on CT (Fig. 2A).

Under the diagnosis of neuro-Behget's syndrome. pred-
nisolone was given orally in an initial dosage of 60 mg daily
and gradually reduced to a small maintenance dose. Left
homonvmous  hemianopsia and  hemiparesis markedly im-
proved: however, psychiatric svmptoms slowly and steadily
progressed. Additionally, he began to have visual and audi-
tory hallucinations, delusions and temper tantrums. There-

after he was treated with major tranquilizers. The results of

repeated CSF examinations gradually normalized and at the
fifth months after admission. it showed 3/mm* of cell count.
S0 mg /dl ot total protein and 5.3 mg/dl of 1[G, On CT and
MRI. abnormal density or intensity arca was remarkably
diminmished i size (Fig. 2B). But subscquent EEG showed
diffuse slowing which was composed of abundant theta and
small delta activity, In the 6th month after admission. he died
of lobar pnecumomia. A gencral postmortem examination was
performed 4 h after death.

Pathological findings

(NS, The fresh brain weighed 1290 g The lep-
tomeninges were opaque and thickened over the bilat-
cral vertex.

The main trunk arterics of the brain basis showed
tibrous intimal thickening and mild lymphocytic infil-
tration in the adventitia, and cholesterol clefts were

Fig. 1. A: lateral view of nght retrograde brachial angiography. No

filling of the Rolandic. antertor and postenior parictal and angular
arteries is shown. B enhanced computed tomography of brain on
admission. Low-density arca with partial enhancement and mild
mass effect is present in the external and internal capsules and
posterior deep white matter of the right hemisphere. C:ooxvgen
consumption {(cerebral metabolic rate ol oxygen) images of positron
emission  tomography  with "0 teady-state  technique. Hypo-
metabolism s shown in the same region as abnormal density on CT

seen in some of them. In particular. the trunk of the
right middle cerebral artery showed 807 narrowing of
the lumina. In addition. pial branches of the right
middle cerebral artery. namely Sylvian trunk and
Rolandic and anterior parictal arteries. disclosed pan-
arteritic changes (Fig. 3A-C). The internal clastic lam-
ina and muscular layer was disrupted and fragmented,
and the adventitia was thickened with fibrosis. Various
grades of lymphoceytic infiltration throughout the lavers
were observed. The intimal thickening with edema,
fibrin precipitation and fibroblastic scarring caused
narrowing and complcte obliteration of the lumina.
Organized thrombi with recanalization were encoun-
tered. There was no giant cell or granuloma formation.
Panarteritic inflammations became prominent toward
the periphery, and round cell infiltration invaded into
the adjacent leptomeninges which was thickened by
cdema. exudation and loose fibrosis.,



Corresponding to those localized vascular changes,
several small infarctions were scattered about the right
postcentral and insular cortices and white matter un-
derlying the above-mentioned affected arteries (Fig. 4).
They contained gliomesenchimal cell proliferation and
lymphocytic infiltration free in the tissue and around
the vessels.

As another conspicuous finding, disseminated and
confluent  demyelitated inflammation with several
necrotic foci was observed in the brain basis, which was
morc¢ widely dispersed in the right hemisphere than in
the left. The lesion included the anterior commissure,
retro- and sublenticular portions of the internal cap-
sule, optic tract and radiation, external capsule, stria
terminalis and ansa lenticularis. The fimbria and fiber
strands of the stratum lacunosum in the hippocampus
were also affected in the right side (Fig. SA). The
subthalamic nucleus, Meynert’s basal nucleus and ven-
tral part of the globus pallidus and putamen werc also
involved, but without any ncuronal loss. In these foci.
axons were preserved compared to marked myelin loss.
although axons were definitely diminished in number
and spheroids were scattered in places. Perivascular.
predominantly perivenulous and perivenous. infiltra-

tion of lymphoplasma cells was prominent in and
around the foci, and massive cuffings led to compres-
sive narrowing of the lumina (Fig. 5B). Reactions of
hypertrophic astrocytes and macrophages were marked
in some areas, but very scarce in other areas wherc
slight cystic necrosis occurred. A small number of
perivascular demyelinated foci were also scattered in
the right frontal and left parietal white matter. Diffusc
myelin loss of the right cerebellar white matter was
pronounced with moderate gliosis.

There was neither necrotic focus nor cncephalitic
lesion in the brain stem and spinal cord. A relatively
well demarcated myelinolytic focus without any ncu-
ronal damage and reactive cells was observed in the
central portion of the pontine base. Mild tract degen-
crations were presented in the middle one-third of the
right cerebral peduncle and bilateral pyramidal tracts
of the medulla oblongata and spinal cord as well as in
the fasciculus gracilis of the cervical cord.

General organs. There was multiple focal Candida
albicans pneumonia and pleuritis. Scattered ulcera-
tions with Candida albicans invasion were observed in
the esophagus, stomach and ileo-cecal junctional re-
gion, where phiebitis with fresh thrombi was encoun-

Fig. 2. Magnetic resonance images (0.5 tesla. axial 5 mm shices, SE2000 /100). A: on admission, diffuse abnormal high-intensity area includes ic
rig-hl basal ganglia. thalamus, external and internal capsules, optic radiation and midbrain as well as the right cerebral white matter. B: after
administration of prednisolone, the abnormal intensity area markedly reduces in size.



Fig. 3. Panarteritis in pial branch of the right middle cerebral artery.
The internal elastic lamina and muscular layer are disrupted and
fragmented. and mononuclear cells infiltrate into all layers. The
intimal proliferation causes narrowing and complete obliteration of
the lumina. Inflammatory change in the suprainsular segment (A) is
more prominent and fresh than that in the upper part of the insular
segment (B). That in the lower part of the insular segment (C) is less
so than that in (B). Hematoxylin and eosin, X 2().

tered in the submucosal layers and some subserosal
arterics showed thickened walls with fragmented clas-
tica and media. Some vasa vasorum in the aortic media
were associated with mild lymphocytic infiltration, al-
though atherosclerotic change of the aorta was limited
to a slight degree.

Discussion

The major neuropathological findings of this case
were as follows: (1) panarteritis restricted within pial
branches of the right middle cercbral artery, and small
infarctions which were causally related to it; (2) patchy
and confluent demyelinated foci with marked perivas-
cular cuffings in the brain basis: (3) chronic lep-
tomeningitis, emphasized around the arteritic lesions.
Regarding demyelination of the pontine base, for it
was frec of inflammatory and vascular changes, we
assumed 1t was central pontine myelinolysis which oc-
curred in the terminal stage.

Among these findings. scattered demyelinated le-
sions and nccrotic foci with chronic meningitis formed
the denominator of the necuro-Behget's pathology
(Rubinstein and Urich 1963: Alema 1978). Although
sparing of the brain stem was unusual and exceptional,
the brain basis was the sccond preferential site of
ncuro-Behget's lesion. Therefore, taken in connection
with the past history of typical Behget's syndrome with
the cardinal symptoms. one of the essential processes
in the CNS of the present case was considered to be
ncuro-Behget's syndrome.

The change in the pial medium-sized arteries was a
significant finding in the present case, corresponding to
the angiographic abnormality. Behget's syndrome with
the involvement of large or medium-sized vessels,
namely angio-Behget's syndrome, is divided into 3
groups: venous occlusion. arterial  occlusion  and
ancurysm formation (Park et al. 1984: Urayama ct al.
1982). Among these conditions. arterial occlusion is
rarc: the incidence was estimated to be 1.0% in 868
cases and 1.3% in 450 cases of Behget's syndrome in
the large clinical serics of Urayama ct al. (1982) and
Hamza (1987), respectively. In these series, occlusion
of ccrebral artery was obscrved only in two cases.

e b % % aet) ™

Fig. 4. Inflammatory and obliterating change of the small pial arter-

ies, scattered infarctions in the insular cortex and necrotic inflamma-

tory foci with lymphocevtic infiltration in the subjacent white matter.
Hematoxylin and cosin, < 3.3,
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Fig. 5. A: disseminated and partially fused necrotic foci and sui-
rounding demyelination in the right brain basis in horizontal section.
The lesion includes the subthalamus, posterior fimb and retrolenticu-
lar part of internal capsule. optic radiation, posterior parts of the
putamen and globus pailidus, and hippocampus. Kliver-Barrera, B:
demyebinated lesion in the right brain basis. Diffuse lymphocytic
infiltration and proliferation of reactive clements are observed as
well as prominent perivascular cuffings of mononuclear cells. Hema-
toxylin and cosin, » 8.

Although angiographical non-filling or mild inflamma-
tory changes of the cerebral artery were described in a
few other case reports (Bienenstock and Margulis 1961:
Stefani et al. 1971; Totsuka 1984; Iragui and Maravi
1986), occlusive arterial change was revealed in none of
the pathologically cxamined cases. So the arteritic
change of the present case should be discussed further
among various vascular disorders.

We believed the panarteritis to be closely associated
with certain unclarified processes of Behget’s syndrome
for the following reasons. (1) Clinically, lymphocytic
pleocytosis and clevated protein level of the CSF.
correspondent to the cerebral arteritis and leptomenin-
gitis, werec most prominent in the acute phase which
was simultaneous with the developing period of en-
cephalitic involvement on neuroimagings. Pathologi-

cally. severe vasculitis of the pial arteries was located
ncarby the demyelinated parenchymal lesions. These
observations suggested that both processes could have
developed concomitantly. (2) Intracranial arteritic in-
volvement included all layers of the wall without fibri-
noid nccrosis, giant cell or granuloma tormation, which
could be distinguished from specific non-infectious ar-
teritis such as polyarteritis nodosa, Buerger's discasc.
Takayasu’s arteritis, giant cell arteritis and Wegener's
granulomatosis. The possibility of infectious arteritis
was climinated, for there were no clinical or pathologi-
cal data indicating any septic general infection except
for candidiasis of the lung and gastrointestinal tract in
the terminal stage and no Candida infection was de-
tected in the CNS. Pathological findings of our case
were reconciled with the previous descriptions of ex-
tracranial angio-Behget’s syndrome (Shimizu ¢t al
1978; Fukuda 1982).

Therefore, it was reasonable to assume that panar-
teritis and demyelinative encephalitis coexisted in a
closely reclated pathomechanism associated with
Behget’s syndrome. In other words cerebral angio- and
neuro-Behget’s syndrome coexisted in the present cuse.
The aortic lesion and old vascular Iesions in the gastric
subserosa might be also compatible with angio-Behget's
syndrome. In the postmortem study of Murakami and
Shimamine (1974), neuro-Behget's syndrome was fre-
quently associated with subclinical aortitis. A multifac-
torial analysis of large series (Shimizu and Inaba 1976)
showed some correlation between neuro- and angio-
Behget's syndrome. Both subclassificd syndromes arc
usually manifested several years after the onsct of the
cardinal symptoms and have a more obvious predifec-
tion for men than the common type of Behget's svn-
drome. Our case and these studies suggest a close
pathogenctic relationship between neuro- and angio-
Behget's syndrome among the broad spectrum of
Behget's syndrome.

The inflammatory changes of the right middie cere-
bral artery became prominent and tresh toward the
periphery and appeared to have migrated distally. The
right internal carotid artery proximal to severc arteritic
lesions showed some changes resembling atherosclero-
sis. That provided us with the following two specula-
tions: onc was that the pre-existing atherosclerotic
change provoked arteritic involvement. or arteritis
preferentially developed in the sclerotic artery; the
other was that vasculitis in the right carotid artery
cxisted subclinically before the onset of neurologic
symptoms when it spread distally. and the morphologi-
cal findings of the healed stage mumicked atheroscle-
rotic change.

The abnormatlities on CT and MRI at the acute
phasec masqueraded as tumor, cspecially as glioblas-
toma, which slowly cnlarged with mild mass effect.
Neurologic symptoms were relatively mild compared to
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MRI1 abnormalitics, which was cxplained by the fact
that PLET showed a more restricted region of hy-
pomctabolism than abnormal itensity on MRIL Imag-
ing lesions were dramatically resolved by glucocorticoid
therapy. MRI findings of Behget’s syndrome were re-
ported in several cases. and the obscrvations resem-
bling our case have been described by Litvan et al.
(1987) and Kermode et al. (1989). In our case. the
abnormal intensity on MRI at the acute phasce: broader
than the pathologically verified lesion, was considered
to reflect perifocal edema caused by obliterating circu-
latory disturbance due to marked perivenous cufftings
in and around the demyvelination foci.
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