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S a u d i A r a b i a 

T. M. K O L A W O L E , P. J . P A T E L , A . M . A L - M U Z R A K C H I A N D T A J U D D I N M A L A B A R E Y 
College of Medicine (+40). King Sand University. Riyadh, Sandi Arabia 

S u m m a r y 

The caro t id a n g i o g r a p h i c s t ud i e s p e r f o r m e d in a 
teaching hosp i ta l ( K i n g Kha l id Univers i ty 
Hospi ta l . R i y a d h ) in Saud i A r a b i a w e r e 
reviewed, a n d t h e i n c i d e n c e of les ions d e m o n -
strated w a s a n a l y s e d . I n t r a c r a n i a l t u m o u r s 
accounted fo r 5 0 % of t h e les ions , wi th m e n i n -
giomas be ing 4 0 % , whilst a r t e r i o v e n o u s ma l fo r -
mat ions a c c o u n t e d fo r 5 . 9 % of les ions . It was 
noted that t he i n c i d e n c e of a t he ro sc l e ro s i s and 
arteritis was low, a n d t h e e x a m i n a t i o n was 
almost w i thou t c o m p l i c a t i o n s . S o m e les ions 
supplied by v e r t e b r a l a r t e r i e s w e r e missed . In 
view of this , v e r t e b r a l a n g i o g r a p h y is a d v o c a t e d 
in those c a s e s wi th s u s p e c t e d s u p r a t e n t o r i a l 
t umour especia l ly w h e n t h e ca ro t i d a n g i o g r a m s 
are no rma l . 

In t roduc t ion 

A review of cranial ang iography in King Khal id 
Univers i ty Hospi ta l in R iyadh , Saudi A r a b i a 
over a 33-month per iod beg inn ing f r o m May 
1983 was u n d e r t a k e n with a view to f ind ing out 
the d iagnost ic eff iciency in an e ra of c o m p u -
ter ized t o m o g r a p h y ( C T ) as well as es tabl ishing 
the dis t r ibut ion of lesions and their angio-
graphic character is t ics . 

Mater ia l s and methods 

A total of 67 carot id ang iograms were car r ied 
ou t d u r i n g the per iod of s tudy. H o w e v e r , only 
40 f i lms were avai lable for s tudy. 

Resume 

Nous a v o n s rev ise les a n g i o g r a p h i e s caro t i -
diennes qui on t e t e fa i t es a Phopi ta l de C H U d e 
Riyade. N o t r e e t u d e d e m o n t r e q u e 5 0 % des 
lesions on t e t e d e s t u m e u r s i n t r a c r a n i e n n e s , 
parmi elles 4 0 % m e n i n g i o m e s ; et 5 . 9 % d e s 
lesions on t e t e d e s m a l f o r m a t i o n s a r t e r i o -
veneuses. L ' i nc idence de Pa r t e r io sc l e roses et 
Parteri te e tai t bas . L e s compl i ca t i ons d e s 
angiographies on t e t e t r e s r a r e s . Pa r fo i s les 
lesions qui sont f o u r n i s pa r les a r t e r e s ve r te -
brales sont m a n q u d s . P o u r cela P a n g i o g r a p h i e 
carot idienne est r e c o m m a n d e o u il y avai t des 
soup^ons de t u m e u r s s u p r a t e n t o r i e n n e s , par t i -
culierement lo r sque P a n g i o g r a p h i e carot i -
dienne est n o r m a l e . 

Correspondence: Dr T. M. Kolawolc, PO Box 
1(1219. Riyadh 11433. Saudi Arabia. 

Results 

T h e age of these 40 pa t ien ts ranged b e t w e e n 1 
and 76 years with an age peak dur ing the f o u r t h 
d e c a d e of life. T h e sex ra t io was 3 M : 2 F . 

T a b l e 1 shows the var ious types of examina -
t ions. Ver t eb ra l s tudies were car r ied ou t in 2 5 % 
of pa t ien ts and f o r m e d the only s tudy in 5 % of 
cases . Lef t and right caro t id in jec t ions w e r e 
carr ied ou t in 60 and 7 0 % of pa t i en t s , respec-
tively, whilst bi lateral carot id s tudies w e r e the 
only s tudies in 3 5 % of pa t ien ts . T h e f r e q u e n c y 
of s y m p t o m complexes is shown in T a b l e 2 with 
hemipares i s , epi lepsy and visual d i s t u rbances 
each occurr ing in a b o u t 2 5 % of t he pa t ien t s . 

T a b l e 3 shows the types of lesions seen and 
p roven by surgery and with most c o n f i r m e d 
pre-opera t ive ly by C T . M e n i n g i o m a s and 
a r t e r i o v e n o u s m a l f o r m a t i o n s occu r red in 5 5 % 
of cases . T e n cases w e r e d iagnosed as n o r m a l . 
Six of these revea led lesions on C T , as s h o w n in 
T a b l e 4. 
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Table 1. Types of examinations 

Number of 
patients 

Type of angiograms studied Percentage 

Bilateral carotids and vertebral 5 12.5 
Bilateral carotids only 9 22.5 

Total bilateral carotids 14 35 

Left carotid and vertebral 3 7.5 
Left carotid only 7 17.5 
Right carotid and vertebral 0 0 

Total left carotids 10 60 

Right carotid only 14 35.5 
Total right carotids 28 70 

Vertebral only 2 5.0 
Total vertebral only 10 25 

Total 40 100 

Table 2. Main presenting symptoms Table 3. Types of lesions occurring 

Main features Number of cases 

Hem«parcsis 10 
Epilepsy 9 
Visual disturbances including 

proptosis 7 
Headaches 4 
Ataxia 2 
Coma 1 
Dysphasia 1 
Vomiting 1 
Tremors 1 
Neck swelling 1 
Mead numbness 1 
Dizziness 1 

Intracranial t u m o u r s a c c o u n t e d fo r 5 0 % of 
the lesions, a m o n g which was a total of 16 
men ing iomas with a sex ra t io of 7 M : 9 F and with 
50% of t hem occur r ing in t he 4 0 - 6 0 years of age 
g r o u p and a m a l e - f e m a l e sex r a t i o ol 1:3. T h e 
five pa t ien ts p re sen t ing with visual s y m p t o m s 
were all of the s p h e n o i d a l b o n e or ig in , and 
there were fou r with h e m i p a r e s i s ; all of which 
are on the left and pa rasag i t t a l in or ig in . 

T h e d is t r ibut ion of the m e n i n g i o m a s is as 
follows: 

(1) spheno ida l — 7 cases ( 3 M : 4 F ) ; 
(2) f ron to-par ie ta l — 7 cases ; a n d 

Type of lesions Number of cases 

Normal 5 
Meningiomas 16 
Arteriovenous malformations* 7 
Glioma 4 
Pituitary masses 3 
Intracerebral haemorrhage/ 

infarction 4 
Subdural haematoma 1 
Carotid body tumour 1 
Total 41 

"Occurred with a glioma. 

(3) c e r e b r o p o n t i n e angle — 3 cases, one with a 
f r o n t o - p a r i e t a l men ing ioma . 

Discussion 

In m o s t c e n t r e s , t he f r equency of angiograms 
d imin i shes wi th the uti l ization of C T scanners 
un less i n t e r v e n t i o n a l neuroradio logy is prac* 
t i sed . H o w e v e r , the f requency of cranial 
a n g i o g r a p h y h a s s tabi l ized at abou t 30 per year 
s ince ear ly 1985, desp i t e the installation and 
ut i l iza t ion of a S i e m e n s S o m a t o m 2 C T scanner 
T h e a b s e n c e of a dec l ine in the frequency of 
a n g i o g r a m s may be exp la ined by the increase in 
to ta l hosp i ta l pa t i en t n u m b e r , as well as the use 
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Table 4. Analysis of 10 cases with normal angio-
graphic diagnosis 

Type of diagnosis Number of cases 

No CT/surgical confirmation 3 
Infarction 2 
Normal CT 1 
Cerebellopontine angle 

tumour 1 
Frontal lobe glioma 1 
Arteriovenous malformation * 1 
Sphenoidal meningioma 1 
Empty sella 1 
Total 11 

'Occurred with a glioma. 

of ang iog rams t o t ide o v e r d o w n - t i m e s o n the 
C T scanner . 

The h igher m a l e r a t i o in o u r cases is in 
keeping with o t h e r s t u d i e s , a n d tha t of hospi ta l 
admissions in K i n g Kha l id Un ive r s i t y Hosp i t a l 
in genera l (1). 

Seventy pe r cen t of ca ses wi th a n g i o g r a m s 
had C T scan c o n f i r m a t i o n . H o w e v e r , it is a 
common prac t i ce h e r e tha t m a n y les ions seen 
on C T scans r e q u i r e n o f u r t h e r a n g i o g r a p h i c 
studies b e f o r e t h e c o m m e n c e m e n t of specif ic 
t r ea tmen t . 

T h e d i agnos t i c a c c u r a c y of t he 40 ang io -
graphic s tud ies w a s q u i t e high ( 8 5 % ) . W h e n it 
is recognized that ca ses of e m p t y sella and 
cerebral in fa rc t ion ( w i t h o u t i n t r ace r eb ra l 
h a e m o r r h a g e / o e d e m a ) a r e n o r m a l , t he d iagnos -
tic accuracy w o u l d r ise t o 9 2 . 5 % . 

Only t w o c o m p l i c a t i o n s d o c u m e n t e d ang io -
graphically w e r e s e e n ; o n e wi th e m b o l u s in t he 
facial a r t e ry a n d a n o t h e r with h a e m a t o m a 
around the si te of p u n c t u r e . A g a i n , t he pauc i ty 
of compl ica t ions is a n index of t he high expe r -
tise available in King Khalid Universi ty Hospi ta l . 

A r t e r i o v e n o u s m a l f o r m a t i o n s a n d m e n i n g -
iomas were the c o m m o n e s t les ions seen . 

Vascular malformations 

One of the a r t e r i o v e n o u s m a l f o r m a t i o n s was an 
aneurysm of the vein of G a l e n in a two-year -o ld 
male who p re sen t ed with e x o p h t h a l m o s and 
had a bruit r a the r than ca rd iac fa i lure which is 

t he c o m m o n e s t p resen t ing sign | 2 | . Angio-
g raphy revea led a n e u r y s m with its d i la ted and 
mul t ip le f e e d e r vessels, as well as its rapid flow 
and d ra inage in to the s traight s inus and torcula 
(Fig. l a ) . C T not only c o n f i r m e d this b u t , as 
e x p e c t e d , revealed the assoc ia ted i schaemic 
c h a n g e s (Fig. l b ) . N o hyd rocepha lu s was seen . 

Fig. 1. (a) Aneurysmal dilatation of the vein of Galen 
with a dilated straight sinus fed by numerous arteries 
arising from the middle cerebral artery, (b) Enhanced 
CTof the brain showing aneurysm of the great vein of 
Galen draining into a distended straight sinus and 
torcula. Note the atrophy of the brain, especially 
frontally. 
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A caro t id body t u m o u r is a vascular t umour 
which has s o m e of the a n g i o g r a p h i c character is -
tics of an a r t e r i o v e n o u s m a l f o r m a t i o n with 
di la ted a r te r ies and fast f low in to mul t ip le and 
di la ted veins , and can be c o n f u s e d with ar ter io-
venous m a l f o r m a t i o n s [3). H o w e v e r , the site of 
lesion, the neovascular i ty and the m a r k e d 
splaying of t he ca ro t id b i fu rca t ion which typi-
fies it d i f f e r en t i a t e it f r o m a r t e r i o v e n o u s mal-
f o r m a t i o n s (Fig. 2 a - c ) . 

Complications 

T h e r e was only o n e case of a small a therosc ler -

otic lesion s e e n at t h e c a r o t i d b i f u r c a t i o n . T h e 
low inc idence of a n e u r y s m s , a r t e r i t i s , and 
carot id a r t e r y a t h e r o s c l e r o s i s in th is ser ies is 
s igni f icant . 

Meningiottuis 

T h e a n g i o g r a p h i c a p p e a r a n c e s of t h e meningi-
o m a s e e n w e r e as e x p e c t e d a n d previously 
desc r ibed in t he l i t e r a t u r e [4,5) . D i s p l a c e m e n t 
of vessels , e spec ia l ly of c o n t r a l a t e r a l shif t of the 
a n t e r i o r a n d m i d d l e c e r e b r a l a r t e r i e s d e p e n d s 
on the s i te a n d s ize of t h e t u m o u r . Basal 

Fig. 2. (a) Antcro-posicrior view of a carotid body tumour. Common carotid injection opacity: a very vascular 
tumour displacing the carotid arteries laterally, (b) l ateral view demonstrating splaying of the internal and 
external carotid arteries by a vascular tumour. Venous phase showing delayed opacification of the tumour with 
markedly dilated draining veins, especially the jugular veins. 
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Fig. 4 (a) Antero-postcr ior view showing medial displacement of the middle cerebral artery and with minimal 
shift of the anterior cerebral artery by a sphenoid wing meningioma extending posteriorly. The proximal segment 
of the anterior cerebral artery is slightly elevated, (b) Lateral view of same patient showing subfrontal extension. 
Posterior displacement of the post-clinoid carotid artery and the proximal portion of the anterior carotid artery 
( j ) and with elevation of middle cerebral artery, (c) C T scan of same patient. Large homogenous tumour in the 
right middle fossa extending subfrontally and medially compressing the suprasellar cistern. 

Fig. 3 (a) Lateral view of carotid angiogram showing anterior parietal blush fed by arteries, one (external carotid 
branch) of which shows paradoxic enlargement ( t )• (b) CT of brain from (a). Homogenous area of high 
attenuation values cont iguous to internal table in the left parietal region and with some compression of the left 
lateral ventricle. 
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meningiomas s h o w e d n o s ign i f i can t s h i f t . 
Essentially, in ail cases , t h e r e w a s vascu la r i z -
ation of the mass a d j o i n i n g t h e i n n e r t a b l e 
with early dra in ing ve ins o r o b l i t e r a t i o n of 
adjacent veins by p r e s s u r e . 

T u m o u r stain was seen in all c a s e s ; a n d in t w o 
cases the meningea l supp ly t o t h e t u m o u r w a s 
clearly d e m o n s t r a t e d . 

The typical pa radoxica l e n l a r g e m e n t of t h e 
ar ter ies and the classical s u n b u r n t a n g i o g r a p h i c 
appearance depic t ing the hi lus of t h e t u m o u r 
were also seen [4] (Fig. 3a a n d b ) . 

In the single case of fa lc ine m e n i n g i o m a , 
characteristic splaying of t h e a n t e r i o r c e r e b r a l 
ar ter ies was seen ; but t he typica l vascu la r 
supply f rom the an te r io r m e n i n g e a l b r a n c h of 
the ophthalmic a r te ry [5] (o r a n t e r i o r e t h m o i d a l 
branches) or the supply by a sub-occ ip i t a l 
branch of the ve r tebra l a r t e r y a r i s ing f r o m 
below the f o r a m e n m a g n u m was no t s een |6 ] . 

Sphenoidal wing m e n i n g i o m a s p r e s e n t e d as 
part of their s y m p t o m s , c o m p l e x e s wi th visual 
disturbances caused by p r e s s u r e e f f e c t s o n t h e 
optic nerves. T h e y a re pecu l ia r in h a v i n g v a r i e d 
angiographic a p p e a r a n c e s d e p e n d i n g o n t h e 
direction of growth of t he t u m o u r . T h e y m a y 
grow medially and f ronta l ly a n d p r e s e n t a s s u b -
trontal masses [4]. Pos t e r io r d i s p l a c e m e n t of 
the anter ior cerebra l a r t e ry is t h e ma in a n d 
possibly the only change s e e n a n g i o g r a p h i c a l l y 
(Fig. 4a -c ) . Most p re sen t as i n f r a sy lv i an 
tumours , e levat ing and d i sp lac ing t h e m i d d l e 
cerebral ar ter ies u p w a r d s a n d med ia l l y . M i d l i n e 
shift of the anterior cerebra l a r t e r i e s is usual ly nil 
or minimal due to the ' o b s t r u c t i n g wal l effect* 
of the sphenoidal b o n e in t he m i d l i n e (F igs 4a 
and 5). Somet imes the t u m o u r e x t e n d s m e d i a l l y 
towards the sella d isplacing the s u p r a c l i n o i d 
portion of the in ternal ca ro t id a r t e r y m e d i a l l y . 

O n e case of spheno ida l w i n g m e n i n g i o m a 
and two of ce rebe l lopon t ine m e n i n g i o m a , o n e 
coexisting with a convexi ty m e n i n g i o m a , w e r e 
missed because a ve r t eb ra l a n g i o g r a m w a s no t 
taken. A ver tebral a n g i o g r a m is m a n d a t o r y in 
suspected sphenoida l wing m e n i n g i o m a , o r any 
supratentorial t u m o u r inc lud ing t h e c e r e b e l l o -
pontine angle t u m o u r s , if t he c a r o t i d a n g i o -
graphic studies a r e n o r m a l . T h e p o s t e r i o r 
cerebral ar ter ies ( b r a n c h e s of t h e v e r t e b r a l 
artery) somet imes feed s p h e n o i d a l w i n g 
meningiomas th rough the a r t e r i o r t e m p o r a l 
arterial b ranches (Fig. 6) , o r m a y s u p p l y t h e 
posterior parietal m e n i n g i o m a s by t h e pa r i e t a l 

FIR. 5. Antero-postcrior view of an angiogram of a 
sphenoidal wing meningioma. Note elevat ion a n d 
medial displacement of the post-clinoid carot id a n d 
middle cerebral artery. The cavernous caro t id is 
stretched with its distal aspect displaced medial ly 
Note the minimal shift of the anterior ce reb ra l 
arteries. 

Fig. 6. Lateral vertebral angiogram showing an 
anterior temporal branch of the posterior cerebral 
artery feeding a sphenoidal wing meningioma de-
picted by hyperostosis. 

b r a n c h e s of the poster ior ce rebra l a r t e r i e s . 
T e n t o r i a l men ing iomas , which p resen t as c e r e -
b e l l o p o n t i n e tumours , could be iden t i f i ed by 
t h e charac ter i s t ic elevat ion of the p o s t e r i o r 
c e r e b r a l a r te ry and the dep re s s ion of t h e 
s u p e r i o r cerebel la r ar tery (7,8) (Fig. 7) . H o w -
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Fig. 7 Vertebral angiogram with elevation of the 
right posterior cerebral artery ( | ). 

ever, they a r e usual ly fed by the pos te r io r 
branch of t he m i d d l e m e n i n g e a l a r t e r y o r the 
m e n i n g o h y p o p h y s e a l b r a n c h of t he in te rna l 
carotid a r t e ry [4]. C e r e b e l l o p o n t i n e t u m o u r s 
are usually s u p p l i e d by t h e a n t e r i o r - i n f e r i o r 
cerebel lar a r t e r i e s . 

C o m p u t e r i z e d t o m o g r a p h y shou ld be the first 

rad io-d iagnos t ic e x a m i n a t i o n in su spec t ed in-
t racrania l lesions. H o w e v e r , a n g i o g r a p h y is 
m a n d a t o r y in vascular lesions and shou ld be 
used to e luc ida te the vascular suppl ies of 
t u m o u r s as a p r e -ope ra t i ve p r o c e d u r e . 
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