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CALCIFICATION OF THE INTRACRANIAL CAROTID ARTERY AND 
ITS RELATION TO THE CLINICAL AND ANGIOGRAPHIC PICTURE 

A N ANGIOGRAPHIC CLASSIFICATION OF ASTERIOSCLEROSIS CEREBRI 

To our knowledge there have been no previous attempts to correlate 
the angiographic findings with the presence of intracranial carotid calci
fications in cases of arteriosclerosis cerebri. Furthermore, there is no sa
tisfactory classification of the angiographic findings in cases of cerebral 
arteriosclerosis. The purpose of this study is to provide information on 
the following questions: (1) what kind of angiographic changes can be 
seen most often in patients with intracranial carotid calcifications?; (2) is 
there any possibility to classify the angiographic changes observed in arte
riosclerosis cerebri?; (3) if this possibility exists, what are the relations 
between angiographic findings, age, sex, clinical history and neurological 
symptoms? 

Our material consists of 56 patients wi th cerebral arteriosclerosis submitted 
to carotid angiography. The ex is tence of cerebral arteriosclerosis has been esta
blished by X-rays examinat ions showing ca lc ium deposits wi th in the wal l of the 
carotid artery. All patientes were over 50 years of age . According to Wolkoff 
(1933) al l h u m a n beings over 40 show arteriosclerotic changes within the layers 
of the arterial wal l and the occurrence of arteriosclerotic patches is supposed to 
be the last phase of this process (Fig. 1 ) . 

S u m m a r y of a doc to ra l d i s s e r t a t i on p r e s e n t e d to t h e J o h a n n e s G u t e n b e r g 
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Author's note — We wish to express o u r t h a n k s to Prof. Dr. K. S c h ü r m a n n 
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RESULTS 

In our material there w a s a predominance of males (71 %) aga ins t fema
les (29%) . 

Anamnest ic data show a great variabil i ty of the first symptoms, some cases 
presenting an initial apoplectiform crisis, others a progressive course. Only the 
psychic disturbances and the episodes of dizziness usual ly showed a s low pro
gression upon the init ial ly mild symptoms (table 2 ) . 

Two main groups of symptoms led the patients to search for medical care: 
(1) motor deficiencies such as hemiparesis , weakness and monoparesis; (2) psychic 
disturbances such as forgetfulness, s lowness and hal lucinat ions . Other symptoms 
such as headache, dizziness, defective vision, speech disorders and asynchronisms 
were general ly considered as secondary. 

Angiographic analys is of intracranial arteries in our cases revealed a series 
of signs which have to be considered as typical of arteriosclerosis because of 
their frequency and their presence s imultaneous ly to other characterist ic signs. 
The cervical arteries were visual ized angiographical ly in 10 of our 56 patients . 
All showed total or partial block, more often affect ing the arteria carotis interna. 
The arteria carotis communis was tota l ly blocked in one case. We found 8 total 
blocks in the cervical part of the internal carotid artery. No block w a s seen in 
the external carotid artery. 

The angiographic analysis in the remaining 46 cases revealed a different picture 
since it w a s possible to find a series of changes w h i c h took place in these arte
ries. The study was made w i t h regard to the ex i s tence of total or partial blocks 
as well as irregularities in caliber, including aneurysmal formations. 



It w a s seen in all cases that the syphon w a s the most often affected segment, 
being completely obstructed in two cases. Total occlusion of the arteria cerebri 
anterior w a s observed in 5 cases. A total block in the arteria cerebri media w a s 
seen in 2 cases. Small peripheral arteries were occluded in three cases. A total 
of 20 out of 56 patients (36%) had intracranial vascular occlusions of any kind. 

Irregularities of the caliber and of the wall , partial block and aneurysms 
predominated at the syphon. Partial block a t this s ite w i t h lumen reduction of 
more than 50 per cent was seen in 7 cases; wal l - irregulari t ies w i th lumen re
duction of less than 50 per cent were observed in 11 cases and aneurismal 
formations in 5 cases. 

Other partial blocks were found: 9 t imes in anterior cerebral artery and once 
in the arteria cerebri media. This group presenting partial vessel occlusion 
which stil l shows some blood f low consisted of 21 patients . 

COMMENTS 

The above mentioned angiographic abnormalities, described by many 
authors and present in 41 of our cases (73%) with calcified syphon, should 
be considered as signs of arteriosclerosis. Figure 2 illustrates the fre-



quency and the localisation of the angiographic changes in cervical and 
intracranial vessels in these patients with calcifications of the carotid 
artery. 

It is interesting to point out that in 15 of our patients (27%) there 
were neither block nor caliber-irregularities at all despite the calcification 
of the carotid arteries. This would mean that there m a y be arterioscle
rotic changes in the vessel walls without reduction of the arterial lumen. 

We have tried to identify other angiographic signs of cerebral arte
riosclerosis and their frequency. Most frequently in 13 of 15 patients a 
wavy course of the vessels could be observed; 10 cases showed a very 
striking vessel-poverty in the periphery and in 13 cases the presence of 
small knots denoted a kinking of the vessels. 

A prolonged circulation t ime was noticed in 6 cases. The course of 
the arteria cerebri anterior had an angular form instead of the normal 
rounded one. The sign considered by Moniz as typical for arteriosclerosis — 
rectilinear course plus vascular dilatation — has been found only in one 
of our cases. 

This study permits the classification of the angiographic abnormalities 
due to arteriosclerosis in 3 grades: 

Grade I — Wavy course of the cerebral vessels and small number of 
peripheral vessels; formation of small knots; prolonged circulation t ime; 
angular form of the arteria cerebri anterior (in lateral picture) , its course 
following a straight line and its caliber being broad; 



Grade II — Partial block (s tenosis) ; irregularities of all and caliber 
as well as aneurysmal formation (these changes still allow the blood to 
flow into the brain); 

Grade III — Total block of some vessels of the carotid system causing 
a generalized or localized interruption of blood supply to the brain. 

The relations among these 3 different grades have been statistically 
controlled (Fig. 3 ) . In 73% of the 15 patients presenting angiographic 
changes of grade I the illness had a slowly progressive installation. Among 
21 cases in which angiographic changes of grade II were found the disease 
had an acute apoplectiform course in 14 (67%) and a slowly progressive 
evolution in 7 (33%) cases. 

The same relation was seen in the 20 cases with angiographic changes 
of grade III, the onset of disease being predominantly acute, assuming the 
form of an ictus (65%). 

It was not possible to establish a correlation between the grade of 
psychical and neurological disturbances at the course of the disease and 
the angiographic findings. 

SUMMARY AND CONCLUDING REMARKS 

Fif ty six p a t i e n t s w i th ar ter iosc leros is cerebr i conf i rmed by X- rays 
examina t ions w e r e clinically a n d angiographica l ly s tudied. Calcifications of 
t he ca ro t id a r t e r y w e r e found p redominan t ly in h u m a n beings be tween 
the ages of 55 a n d 65 and m o r e often a m o n g m e n t h a n a m o n g women, 
t h e p ropor t ion be ing 2.5 t o 1. N e a r l y al l a r te r iosc le ro t ic pa t i en t s w i th 
ca lc ium deposi ts in t h e caro t id a r t e r y showed severa l neurological a n d 
m e n t a l deficits, t h e m o s t f r equen t ini t ial s y m p t o m s be ing m o t o r d i s tu r 
bances . Angiograph ic anormal i t i e s found in t hese pa t i en t s can be classed 
in to 3 g r o u p s : (a ) grade I — wavy course of t h e ce rebra l vessels, smal l 
n u m b e r of pe r iphe ra l b ra in vessels, fo rma t ion of smal l kno t s , prolonged 
c i rcula t ion t ime, a r t e r i a cerebr i a n t e r i o r wi th a n g u l a r form, s t r a i g h t course 
a n d b road cal iber ; (b) grade II — p a r t i a l block, i r r egu la r i t i e s of wal l 
a n d caliber, a n e u r y s m a l fo rmat ions ; (c) grade III — t o t a l block of some 
vessels of t he caro t id s y s t e m p reven t ing a general ized or localized ce rebra l 
blood supply. Grades I I a n d I I I ang iographic abnormal i t i e s w e r e mos t often 
seen a t t h e syphon a n d a t t h e caro t id b i furcat ion in t h e neck (s i te of 
p red i lec t ion) . Most p a t i e n t s w i t h a progress ive clinical course be longed 
to t h e I g roup . T h e course of t h e disease did no t differ in pa t i en t s w i t h 
g rades I I a n d I I I ang iographic changes since usua l ly t h e illness h a d a n 
apoplec t i form onset . Ar te r iosc le ro t ic degenera t ive i r regu la r i t i e s wi th in t h e 
l ayers of t h e a r t e r i e s (up to a t h e r o m a t o u s pa tches ) m a y occur w i t h o u t r e 
duc ing t h e a r t e r i a l lumen. I n such cases t h e pa t i en t s m a y r e m a i n a s y m p 
t o m a t i c un t i l t h e r e is a decompensa t ion in t h e b r a i n c i rcula t ion d u e t o 
m a n y causes . 



RESUMO E CONCLUSÕES 

F o r a m es tudados , clínica e ang iogrà f icamente , 56 pac ien tes com a r t e ¬ 
r iosclerose ce rebra l comprovada m e d i a n t e visibilização radiológica de cal¬ 
cificações local izadas n a po rção i n t r a c r a n i a n a da a r t é r i a c a ró t i da in t e rna . 
Calcificações da a r t é r i a ca ró t ida i n t e r n a ocor rem com m a i s f reqüência e m 
indivíduos com idade e n t r e 55 e 65 anos. Os homens são m a i s afe tados 
do que a s m u l h e r e s na p roporção de 2 ,5 :1 . Os s in tomas iniciam-se prefe
r e n t e m e n t e com dis túrb ios mo to res . P o s t e r i o r m e n t e f o r a m verificados, ao 
m e s m o t e m p o e no m e s m o pac iente , vár ios d is túrbios neurológicos e psí
quicos. Nesses pac ien tes as a l t e rações angiográf icas do s i s tema caro t ídeo 
podem ser classificadas e m 3 g r u p o s : a) 1.° grau — p e r c u r s o ondulado das 
a r t é r i a s cerebra is , pobreza vascu l a r n a perifer ia , fo rmação de acotovela¬ 
m e n t o s das a r t é r i a s , a u m e n t o do t e m p o de c i rculação, a r t é r i a ce rebra l an
t e r io r com forma a n g u l a d a ; b) 2.° grau — oclusões parcia is , i r r egu la r i 
dades das pa redes e do cal ibre das a r t é r i a s e formações a n e u r i s m á t i c a s ; 
c) 3.° grau — oclusões to ta i s de a r t é r i a s do s i s t ema caro t ídeo . As a l t e r a 
ções de 2.° e 3.° g r a u fo ram observadas com m a i o r f reqüência nas proxi
midades do sifão caro t ídeo e j u n t o à o r igem da ca ró t ida i n t e r n a (zonas 
de p red i leção) . N a ma io r i a dos casos cuja s in tomato logia evoluiu l en ta e 
p rog re s s ivamen te fo ram encon t r adas a l t e rações de 1.° g r au . E n t r e os dois 
g rupos de pac ien tes com oclusões parc ia i s ou to t a i s (2.° e 3.° g r a u ) n ã o 
foi ver i f icada qua lque r diferença n a evolução clínica pois n a maio r i a dos 
casos des tes dois grupos , a s in tomato log ia começou de m a n e i r a a b r u p t a . 
P o d e m ser e n c o n t r a d a s degenerações a r t e r iosc le ró t i cas ( a t é p lacas a t e r o ¬ 
m a t o s a s ) na s pa redes a r t e r i a i s , s e m que ocorra d iminuição da luz do vaso. 
Os doentes podem p e r m a n e c e r a s s in tomát icos a t é que, por u m a causa even
tua l , a c i rcu lação ce rebra l se descompense . 
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