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The Assessment of the Intracranial Part of the Internal Carotid Artery 

~:~. CHRZAN0~VSKI 

NeuroradiologieM Department ,  Ins t i tu te  of Neurology, Cracow, Poland 

Summary. The intraeranial  par t  of the internal  carot id 
~rtery was plot ted by  linear and angular measurements 
made on 100 normal  angiograms both in sagittal ,  half- 
axial  and lateral  projections. After the mean values and 
s tandard  deviat ion measurements had  been calculated a 
model was devised to facilitate the evaluat ion of the shape 
and position of this a r te ry  in pathological  conditions. 

Caractdristiques de la partie intra-crdnienne de l'art~re 
carotide interne 

Rdsurnd. La part ie  intra-crg~nienne de l'art@re earotide 
interne fur 6mdi6e ~ l ' a ide  de mensurations lin6aires et 
angulaires sur 100 angiogrammes normaux,  ran t  en 
projection sagittale que semi-axiale et lat6rale. Apr@s 

d@termmation des vMeurs moyennes et des d6viations 
statistiques, l ' au teur  propose un mod@le qui faeilite 
l '~vMuation de la forme et de la s i tuat ion de eette art@re 
dans les eas pathologiques. 

Messungen des intracraniellen A bschnittes der A.  carolis 
interna 

Zusammenfassung. An 100 normMen Angiogrammen 
wurden im seitliehen, sagittMen und halbaxialen Strahlen- 
gang Messungen des intracraniellen Abschnit tes der A. 
carotis interna durehgefhhrt .  Die Mittelwerte wurden er- 
rechnet.  Es wird dami t  mSglieh, ohne Sehwierigkeiten, 
normale Fglle yon pathologisehen Verlagerungen zu 
unterscheiden. 

The aim of this  pape r  was to f ind a model  for an 
ob jec t ive  assessment  of the  in t r ac ran ia l  p a r t  of the  
in te rna l  ca ro t id  a r t e r y  (ICA). 

This t a sk  was d iv ided  in to  two par t s ,  viz.  : 
a) the  de t e rmina t i on  of the  mos t  common shape of t he  
s ingular  segments  of the  ICA;  
b) the  de t e rmina t i on  of the  ICA pos i t ion  aga ins t  the  
reference sys tem of l inear  and  angu la r  measurements .  

The b ib l i og raphy  provides  r a the r  spare  in fo rma t ion  
concerning the  ob jec t ive  assessment  of the  i n t r ac ran i a l  
p a r t  of the  ICA. Bul l  and  Shunk  (1962) a n a l y s e d  the  
i n t r ac ran i a l  segment  of the  ICA. Udva rhe ly i ,  Langf i t  
and  Cox (1963) used l inear  and  angu la r  measu remen t s  
for d e t e r m i n a t i o n  of the  course of the  ICA and  an te r ior  
cerebral  a r t e r y  in  the  eases of suprase l la r  tumours .  

I n  th is  paper the  shape of the  ICA was ana lysed  on 
sagi t ta l ,  ha l f -ax ia l  and  l a te ra l  angiograms.  The ICA 
was d iv ided  in to  five segments ,  fol lowing Fischer .  The 
po in ts  sepa ra t ing  the  segments  were d e t e r m i n e d  as 
C1 - -  C5. The b i fu rca t ion  of the  ICA was cal led " B "  
and  the  mos t  f ron ta l ly  s i t ua t ed  po in t  of the  knee of the  
caro t id  s iphon was descr ibed  as ApC (apex carotis) .  
100 angiograms of a d u l t  subjects  aged  2 0 - - 6 4  years  
were analysed.  There  were 58 men  and  42 women.  I n  
the  cases which have  been ana lysed  ne i ther  the  cl inical  
findings nor  the  s u p p l e m e n t a r y  examina t ions  showed 
a n y  evidence of an in t r ae ran ia l  expand ing  process  
resul t ing  in even tua l  shifts  of the  i n t r ac ran i a l  s t ruc-  
tures.  

Obse rva t ion  over  a b o u t  a 5 yea rs '  per iod  was an  
add i t i ona l  fac tor  e l imina t ing  an  in t r ae ran ia l  t umour .  

Cerebral  ang iog raphy  was pe r fo rmed  t h rough  the  
d i rec t  punc tu re  of the  common caro t id  a r te ry .  The 
f i lm-changer  wi th  a cons tan t  focus-film d is tance  of 
80 em was used.  

The following reference lines were chosen:  
a) in the  sag i t t a l  v iew - -  the  mid l ine ;  
b) on the  la te ra l  a r t e r iograms  - -  the  nas ion-opis tho-  
c ranion  (N - -  O) line. 
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Fig. i .  The measurements in the sagittal ,  hMf-axiM view. 
Linear distances of points "B", C 1 and C5 from the mid- 
line. The angle formed by  the axis of the segment CI with 
the midline. Mean values and the range of s tandard  de- 

viat ion 
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Fig.  2. The  pos i t ion  of po in t s  C 1 --  C 5 in  t h e  l a t e r a l  v iew re fe r red  to  t he  N --  O (nasion --  op i s thoe ran ion )  l ine.  
The  i ndex  of t h e  pos i t ion  of these  po in t s  a n d  t he  ve r t i ca l  d i s t ance  is i n d i c a t e d  t o g e t h e r  w i t h  t h e  s t a n d a r d  d e v i a t i o n  
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Fig. 3. The  a n g u l a r  m e a s u r e m e n t  eha r ae t e r i s i ng  t h e  r e l a t i on  of s egmen t s  C I I  a n d  CIV 
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Fig.  l .  The  angle  b e t w e e n  t h e  s e g m e n t s  CIV -- CV 
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On the sagittal angiograms the following distances 
were measured : 
1. point "B" -- midline; 
2. point C1 (the beginning of segment CI) --  midline; 
3. point C5 (the beginning of the segment CV) -- mid- 
line. 

The angle between the axis of the CI segment and 
the midline was also measured. Fig. 1. 

On t he  lateral angiograms the re]lowing measure- 
ments were made: 
1. An index of the separation of the points between the 

singular segments of the ICA. To obtain this index 
the distance between the nasion and the points of 
the perpendicular projection of the points C 1 -  C5 
on the N -- 0 line was calculated and expressed as a 
percentage of the length of this line. Fig. 2. 
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Fig. 5 to 9. Characteristics of the segments CI -- CV. The average length of each segment wlth range of variation is 
marked in the right upper corner. The sohematie representation of the main types of course of each segment with 

the loereen~age of its oeeurrenee is shown 
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2. The l inear  measurement s  of the  ver t ica l  d is tances  of 
po in ts  C 1 -  C5 from the  N - - 0  line. The posi t ive  
values  correspond to the  s i tua t ion  above,  the  nega- 
t ive  values  to  the  pos i t ion  below this  line. Fig.  2. 

3. The angle fo rmed  b y  the  lines jo in ing  the  po in ts  C4 
and  C1 wi th  the  po in t  ApC. Fig.  3. 

4. The angle  fo rmed  b y  the  axes of the  segments  CV 
and  CIV. Fig .  4. 

5. The m e a s u r e m e n t  of the  length  and  the  de te rmina-  
t ion  of the  ma in  types  of the  shape of s ingular  seg- 
men t s  of the  ICA. Fig.  5 - -9 .  
F o r  each m e a s u r e m e n t  the  mean  va lue  and  s tand-  

a r d  dev ia t ion  were calcula ted.  The resul ts  are demon-  
s t r a t ed  on Tables  I and  I I  and  on the  concomi tan t  
figures. 

Table 1. Measurements in half-axial A -  P view 

Mean value S tandard  deviat ion 

Linear measurements 
Distances : 
Point  B --  midline 18.19 2.75 
Point  C1 --  midline 10.66 1.97 
Point  C5 --  midline 18.85 3.04 
Angular  measurement  : 
C 1 -- midline 31.5 ° 11.28 ° 

On the  basis  of the  mean  values  de te rmin ing  the  
pos i t ion  of the  s ingular  po in ts  men t ioned  above  a 
schemat ic  model  s imula t ing  the  mos t  common course 
of the  ICA was conceived. 

To cheek up  the  app l i cab i l i t y  of these  model  meas-  
u remen t s  some more  measu remen t s  were made  in  100 
pa tho log ica l  eases inc luding  90 sup ra t en to r i a l  turnouts  
and  10 eases of m a r k e d  hydrocepha lus .  Accord ing  to  
the  ana tomica l  p roper t ies  mos t  changes were found  in 
the  measurement s  eharac te r i s ing  the  pos i t ion  of the  
t e rmina l  segments  of the  I C A  - -  CI I  and  CI. 

F o r  p rac t i ca l  reasons some observa t ions  should  be 
ment ioned ,  viz. : 
1. On the  sag i t t a l  angiograms the  de t e rmina t i on  of the  

angle  be tween  the  segment  CI and  the  midl ine  seems 
to be the  mos t  useful  measurement .  

2. The d is tances  of poin ts  " B "  and  C5 from the  midl ine  
a p p r o x i m a t e l y  are the  same in mos t  cases. As the  

Table 2. Measurements in lateral view 

Mean value S tandard  deviat ion 

Posit ion of the particu- 
lar points against  the 
N - - O  line (index in %):  
C5 44.07 2.22 
C4 40.52 1.86 
C3 35.31 1.72 
C2 34.15 1.68 
C1 38.54 1.76 
ApC 32.73 1.77 
Distances of the particu- 
lar points from the N -  
O line (millimeters) : 
C5 --  17.95 3.28 
C4 --  1.82 2.94 
C3 -- 2.74 2.32 
C2 -- 1.36 2.25 
C1 --  7.22 2.69 
C 1 upper end + 13.22 3.08 
A p e  -- 0.16 2.33 
Angular  measurements : 
angle CV - -CIV 110.65 ° 21.75 
angle C1 -- ApC -- C4 43.18 ° 11.55 ° 

3. 

ana tomica l  s i tua t ion  of po in t  C5 is more s t ab le , i t  m a y  
be considered as the  re la t ive  reference po in t  for 
eva lua t ing  the  pos i t ion  of the  b i fu rca t ion  of the  ICA. 
On the  l a t e ra l  angiograms the  pos i t ion  of the  ICA 
m a y  be de t e rmined  b y  the  index  of s ingular  poin ts  
referred to  the  N - - 0  line. t towever ,  the  angular  
measu remen t s  charac te r i s ing  the  pos i t ion  of the  seg- 
men t s  of the  ICA to each o ther  seem to be of grea ter  
value.  

References 

1. Bull, J. ,  Shunk, H. : The significance of the cavernous 
port ion of the internal  carotid artery.  Brit.  J.  Radiol.,  
420, 801--814 (1962). 

2. Platzer,  W. : Der Carotissiphon und seine anatomische 
Grundlage. Fortsehr.  Roentgenstr.2, 200--206 (1956). 

3. Udvarhelyi ,  G., et all. : Neuroradiologie diagnostic pro- 
cedurees in suprasellar space-occupying lesions with 
special reference to angiographie measurements. Acta 
Radiol. l, 485--508 (1963). 

Doe. dr Ryszard Chrzanowski, 
Krakdw, 
ul. Botamczna 3, 
Poland 


