
Case report 

Cerebral vasculitis in 
Wegener's granulomatosis 

Wegener's granulomatosis is a necrotizing 
granulomatous vasculitis of the respiratory tract 
associated with a focal glomerulonephrit is .1 - 4 

Disseminated necrotizing angiitis involving 
large, medium, and small-sized vessels also com-
prises a part of the clinical and pathologic spec-
tra. Although the specific pathologic features 
are well described by Godman and Churg, 1 sev-
eral recent reviews have clarified the renal2 and 
pulmonary 5 histologic findings and discussed 
improved aspects of t rea tment . 3 ' 4 T h e r e has 
been less emphasis on the neuropathologic 
manifestations of Wegener 's granulomatosis. 
T h e frequency of nervous system involvement, 
based upon clinical and pathologic criteria, var-
ies f r o m 22%4 to 54%.6 T h e purpose of this 
repor t is to emphasize neuropathologic involve-
ment in a case of fu lminan t Wegener 's granu-
lomatosis at autopsy. 

Case report 
A 53 - yea r -o ld m a n was t r a n s f e r r e d to the C l eve -

l a n d C l i n i c H o s p i t a l w i th d i f f u se a b d o m i n a l pa i n , 

feve r , a n d peda l e d e m a o f 3 week s ' d u r a t i o n . P r o x i -

m a l musc l e w e a k n e s s a n d bi lateral p e d a l e d e m a were 

f o u n d o n phy s i ca l e x a m i n a t i o n . B l o o d p r e s s u r e was 

110/70 m m H g . T h e pat ient was alert a n d o r i e n t e d . 

R o e n t g e n o g r a p h i c e x a m i n a t i o n d e m o n s t r a t e d two 
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d i sc re te n o d u l a r s h a d o w s i n the u p p e r 

r i g h t l u n g f ie ld. U r i n a l y s i s r e v e a l e d p r o -

t e i n u r i a , m i c r o h e m a t u r i a , a n d n u m e r o u s 

g r a n u l a r casts. H e m o g r a m i n c l u d e d he -

m o g l o b i n , 9.3 g/dl; h e m a t o c r i t , 2 9 . 5 % ; 

a n d wh i t e b l o o d cell c o u n t , 14,800/,ul, 

w i th a n o r m a l d i f f e r e n t i a l c o u n t . R e s u l t s 

o f l a b o r a t o r y s t ud i e s r e v e a l e d the f o l l ow -

i n g v a l ue s : b l o o d u r e a n i t r o g e n ( B U N ) , 

6 9 mg/d l a n d s e r u m c rea t i n i ne , 5.5 mg/d l . 

S t u d i e s f r o m the r e f e r r i n g ho sp i t a l h a d 

i n c l u d e d e l e c t r o c a r d i o g r a m , e l ec t r oen -

c e p h a l o g r a m , b r a i n s c a n , s ku l l f i lms , a n d 

c o m p l e t e g a s t r o i n t e s t i n a l b a r i u m x - r a y 

se r ie s . A l l we re n o r m a l . D u r i n g the w e e k 

f o l l o w i n g a d m i s s i o n , r i g h t e p i d i d y m o - o r -

ch i t i s , i n c r e a s i n g w e a k n e s s , l e t h a r g y , a n d 

p r o g r e s s i v e r e n a l f a i l u r e ( s e r u m creat i -

n i n e 10.2 mg/d l ) d e v e l o p e d . A r e n a l b i -

o p s y s p e c i m e n o n t he 6 t h ho sp i t a l d a y was 

i n t e r p r e t e d as a n acu te cor t i ca l i n f a r c t 

c o m p a t i b l e w i th a r te r ia l o c c l u s i o n . L e t h -

a r g y pe r s i s t ed , a n d o n the 8th ho sp i t a l 

d a y , the pa t i en t s u d d e n l y b e c a m e c o m a -

tose, a re f l ex i c , a n d a p n e i c . M e c h a n i c a l 

v en t i l a t o r y t h e r a p y was in i t ia ted. A n 

a t r a u m a t i c l u m b a r p u n c t u r e r e v e a l e d 

x a n t h o c h r o m i c f l u i d w i th 24 ,000 r e d 

b l o o d cells. D e x a m e t h a s o n e ( D e c a d r o n ) 

t h e r a p y , 24 m g f o u r t imes a d a y , was i n -

s t i tuted. C o m p l e t e e l e c t r o ce r eb r a l s i l ence 

was n o t e d o n t he 10th h o s p i t a l d a y . T h e 

pat ient d i e d o n t he 11th h o s p i t a l d a y . 

Postmortem examination. N e c r o p s y 

e x a m i n a t i o n r e v e a l e d m u l t i p l e o r g a n i n -

v o l v e m e n t w i t h n e c r o t i z i n g vascu l i t i s a n d 

g r a n u l o m a t o u s i n f l a m m a t i o n o f l u n g s 

(Fig. /), k i d n e y s , s p l e e n , a n d p ro s ta te ; 

n e c r o t i z i n g vascu l i t i s w i t h o u t g r a n u l o m a -

t o u s i n f l a m m a t o r y c o m p o n e n t was n o t e d 

i n the c o r o n a r y a r te r i e s , l i ver , testes, 

r i g h t e p i d i d y m i s a n d s p e r m a t i c c o r d , 

p e r i a d r e n a l fat, a n d ske leta l m u s c l e . M u l -

t i focal t h r o m b o s e s o f s m a l l , m e d i u m , a n d 

l a r ge - s i zed vesse l s w e r e a s soc i a ted w i th 

recen t m a s s i v e i n f a r c t i o n o f b o t h k i d n e y s ; 

« > ' ''V " I '' " 
F i g . 1. P h o t o m i c r o g r a p h of l u n g with n e c r o t i z i n g g r a n u l o m a t o u s vascul i t i s o f t w o vessels (V) a n d 
p e r i v a s c u l a r p u l m o n a r y p a r e n c h y m a . A r r o w s i n d i c a t e m u l t i n u c l e a t e g i a n t cells w i th in vessel wall a n d 
in a d j a c e n t l u n g t i s sue ( h e m a t o x y l i n a n d eos in s t a i n , X40). 
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i n f a r c t i on s o f m y o c a r d i u m , r i g h t testis, 

a n d r i gh t e p i d i d y m i s ; a n d a focal nec r o -

t i z ing g l o m e r u l o n e p h r i t i s in the re s i dua l 

v iable k i d n e y p a r e n c h y m a . 

Neuropathologic examination. The 
b r a i n was e d e m a t o u s , w e i g h i n g 1,460 g. 

B o t h cerebe l la r tons i l s we re he rn i a ted ; 

the re was n o e v i d e n c e o f subfasc ia l o r 

unca l h e r n i a t i o n . T h e m a j o r cerebra l a n d 

cerebel lar arter ies s h o w e d m i n i m a l ath-

erosc le ros i s , a n d n o a n e u r y s m a l d i lata-

t ions were i dent i f i ed . Ser ia l c o r o n a l sec-

t ions t h r o u g h the ce reb ra l h e m i s p h e r e s 

revea led a n i n t r ace reb ra l h e m o r r h a g e i n 

the left c auda te n u c l e u s with e x t en s i on 

in to the lateral vent r ic les (Fig. 2). I n the 

adjacent p o r t i o n o f the left caudate , a 

smal l t h r o m b o s e d vessel was i dent i f i ed . 

Ser ia l 1 m m sect ions r evea led con t i nu i t y 

be tween this vessel a n d the i n t racerebra l 

h e m o r r h a g e . T h e ven t r i c u l a r sy s tem was 

comp le te l y f i l led a n d d i s t e n d e d by h e m -

o r r h a g e w h i c h e x t e n d e d t h r o u g h the f o r -

Fig . 2. P h o t o g r a p h of c e r e b r a l h e m i s p h e r e s 
with i n t r a c e r e b r a l a n d i n t r a v e n t r i c u l a r h e m o r -
r h a g e . N o t e focal a c c u m u l a t i o n s of s u b a r a c h -
n o i d h e m o r r h a g e . 
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Fig . 3. P h o t o g r a p h of b r a i n s t e m sec t ions with 
i n t r a v e n t r i c u l a r h e m o r r h a g e e x t e n d i n g in to 
t h e s u b a r a c h n o i d space t h r o u g h t h e f o r a m i n a 
of L u s c h k a . Mul t ip le s e c o n d a r y p o n t i n e h e m -
o r r h a g e s a r e e v i d e n t . 

a m i n a o f L u s c h k a a n d M a g e n d i e . M o d e r -

ate s u b a r a c h n o i d h e m o r r h a g e was n o t e d 

o v e r the vent ra l m i d b r a i n , p o n s , a n d me-

du l l a . S e c o n d a r y m i d b r a i n a n d p o n t i n e 

h e m o r r h a g e s we re p re sen t i n ser ial c ro s s 

sect ions o f i h e b r a i n s t e m (Fig. 3). Foca l 

s u b a r a c h n o i d h e m o r r h a g e was p re sen t 

o ve r the vent ra l u p p e r tho rac i c s p i na l 

c o r d s e g m e n t s . 

O n h e m a t o x y l i n a n d eo s i n m i c r o s cop i c 

sect ions, nec r o t i z i n g vascul it i s w i t hou t 

g r a n u l o m a t o u s i n f l a m m a t i o n was no ted 

i n the left c auda te n u c l e u s (Fig. 4), the 

p i tu i tary pa r s i n t e r m e d i a (Fig. 5), a n d the 

c h o r o i d p l e x u s (Fig. 6) nea r bo th h i p p o -

c a m p a l g y r i (Figs. 4-7). Seve ra l sect ions 

t h r o u g h the i n v o l v e d vessel o f the left 

cauda te n u c l e u s d e m o n s t r a t e d d i rect 

con t i nu i t y with the adjacent i n t race reb ra l 

h e m o r r h a g e . T h e h e m o r r h a g e i n v o l v e d 

the caudate , p u t a m e n , a n d a n t e r i o r l i m b 

o f the in te rna l c ap su l e , w i th e x t e n s i o n 

into the lateral ventr ic le (Fig. 7). A lack o f 

glial react ion to the h e m o r r h a g e i nd i -
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F i g 4 P h o t o m i c r o g r a p h of t h r o m b o s e d vessel f r o m t h e l e f t c a u d a t e n u c l e u s with a n e u r y s m a l 

d i l a t a t i o n a n d p a r t i a l d e s t r u c t i o n o f v a s c u l a r wall d u e to i n f l a m m a t o r y p r o c e s s ( h e m a t o x y l i n a n d 

eos in s t a i n , x 6 4 ) . 
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F i g . 5. P h o t o m i c r o g r a p h of n e c r o t i z i n g vascul i t i s i n v o l v i n g t h e p a r s i n t e r m e d i a of p i t u i t a r y g l a n d 

( a r r o w ) ( h e m a t o x y l i n a n d e o s i n s t a i n , X40). 
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F i g . 6 . P h o t o m i c r o g r a p h o f n e c r o t i z i n g vascul i t is i n v o l v i n g r i g h t v e n t r i c u l a r c h o r o i d p l e x u s ( h e 
toxy l in a n d e o s i n s t a i n , X40) . 

F i g . 7. P h o t o m i c r o g r a p h o f e x t e n s i o n o f i n t r a c e r e b r a l h e m o r r h a g e ( lower l e f t ) i n t o t h e l e f t l a t e r a l 
v e n t r i c u l a r s y s t e m . T h e e p e n d y m a l v e n t r i c u l a r l i n i n g s u r f a c e is d e n o t e d by " E " ( h e m a t o x y l i n a n d 
eos in s t a i n , x 4 0 ) . 
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c a t e d the acu te n a t u r e o f the p r o c e s s . 

C e r e b e l l a r t on s i l l a r n e c r o s i s a n d s e c o n d -

a r y b r a i n s t e m h e m o r r h a g e s c o n f i r m e d 

h i s t o l og i ca l l y e x t e n d e d to the level o f t he 

p o n s ; these c h a n g e s w e r e c o m p a t i b l e w i t h 

h e r n i a t i o n . T h e c e r e b r a l cort ices a n d 

r i g h t ba sa l g a n g l i a s h o w e d d i f f u s e m i l d 

n e u r o n a l " d r o p o u t " w i t h o u t react i ve g l i a l 

c h a n g e s . L o s s o f n e u r o n s was m o s t s e v e r e 

i n the m a m m i l l a r y b o d i e s , bu t a g a i n n o 

reac t i ve a s t rocy to s i s w a s n o t e d . 

Discussion 

T h e findings of necrotizing granu-
lomatous inf lammation and vasculitis 
in the lungs and kidneys in this pa-
tient, accompanied by a focally nec-
rotizing glomerular lesion and wide-
spread necrotizing vasculitis, are char-
acteristic of Wegener 's granulomato-
sis.1-4 T h e principal cause of death 
was an intracerebral hemor rhage 
which extended into the ventricular 
system. Of particular interest was 
coexistent necrotizing arteritis with 
aneurysmal dilatation at the site of 
intracerebral hemor rhage . Fur ther 
examination of this caudate lesion re-
vealed direct communication be-
tween the necrotic vessel and the 
hemor rhage . 

Before the advent of cytotoxic 
therapy, renal and respiratory fail-
ures were the most common causes of 
death in patients with Wegener 's 
granulomatosis.7 However, sporadic 
reports of death caused by central 
nervous system involvement have 
been published.7 - 1 0 Drachman 6 has 
described the extent and na tu re of 
nervous system symptomatology and 
pathologic f indings in a review of 104 
patients with Wegener 's granuloma-
tosis. Cases were g rouped according 
to three pat terns: (1) contiguous 
spread of extravascular granuloma-
tous inf lammation f r o m the facial si-
nuses, orbit, and auditory canal; (2) 

isolated necrotizing granulomas in 
skull, meninges, or brain; (3) necro-
tizing vasculitis of the cerebral arte-
rial supply and per ipheral nerves. 
Cerebral vasculitis was demonst ra ted 
histologically in only five of these 
cases. In a previously published se-
ries at the Cleveland Clinic, no mor-
phologic evidence of nervous system 
involvement was described in four 
patients at autopsy, a l though clinical 
ocular, and nonspecific neurologic 
abnormalities were recorded in all 
four.1 1-1 2 

We conclude that necrotizing cere-
bral vasculitis in Wegener 's granu-
lomatosis is an unusual pathologic 
f inding that occasionally may be re-
sponsible for sudden dea th . Cerebral 
vasculitis represents par t of the spec-
t rum of the Wegener complex and 
may be heralded by clinical signs of 
changing levels of consciousness. 
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