
THE ANTERIOR CEREBRAL ARTERY 

I I . A C O M P U T E R M O D E L O F I T S C O R T I C A L B R A N C H E S E S T E R E O T A X I C A L L Y 
O B T A I N E D F R O M A N A T O M I C A L S P E C I M E N S . 

RAUL MARINO JR., F.A.C.8.* 
LEOPOLDO A. OLIVEIRA NETO, M.Sc.** 

The present paper is a continuation of anatomical studies previously 
published1'2 on the anterior cerebral artery (A.C.A.), where it was demonstrated 
that the branches of this artery are responsible for areas of vascularization 
that imbricate with each other, and correspond to well determined areas of 
anatomo-functional representation. These areas were evidenced after projection 
of each arterial branch on a model atlas brain. 

We thought it would be feasible to apply these schematic composites of 
greater and smaller branches in a careful study of their trajectories and thus 
obtain a mean statistical of each one of those branches. 

M A T E R I A L A N D M E T H O D S 

T h s m a j o r and m i n o r b ranches o f the A . C . A . ob ta ined radiogTaphically in the 

fo rement ioned s tudy 1,2 w e r e p ro jec ted , in their normal size, on mi l l imete r t ransparent 

paper in o r d e r to de termine , mi l l imeter b y mil l imeter , the i r p rec i se pa thways . 

T h i s w o u l d b e a d i f f icul t task t o p e r f o r m manual ly , d u e t o the e n o r m o u s amount 

o f small ca lcula t ion requ i red to obta in a f inal statistical m o d e l . I t w a s thus dec ided 

to use a c o m p u t e r progTam t o test w o r k hypo thes i s and an I B M 1130 c o m p u t e r w a s 

used f o r th is purpose . 

F o r this test, w e chose the m i d d l e internal frontal a r tery ( M I F A ) , co r r e spond ing 

to r eg ion 4 o f the A . C . A . a s de t e rmined in the p rev ious s tudy , ( lef t and r igh t s i de s ) , 

p r o j e c t i n g each ar te ry o f all the 40 hemisphe res o n separate sheets o f mi l l imeter 

pape r (See F i g . 1 ) . A geomet r i c "approx ima t ion" o f all the ar ter ies c o r r e s p o n d i n g 
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to r e g i o n 4 w a s then ob ta ined , d iv id ing t h e m in small s e g m e n t s ma rked o n their 

paths . T h e s e segmen t s w e r e chosen , t ak ing into accoun t the m e a n curva ture o f the 

ar ter ies s o that this ^approximat ion" b y segmen t s w o u l d no t o m i t impor tan t informat ion, 

u s ing app rox ima te ly the same leng th f o r the va r ious segments . P a i r s o f ord ina tes 

w e r e then ob ta ined (u s ing the sys t em o f X ax i s fo r abc i s sa and Y f o r o rd ina te ) 

fo r a r te ry 4 o f each ana tomica l spec imen. 

Each segmen t o f a r te ry 4 w a s g iven a n u m b e r o f o rde r , so that each a r te ry 4 

cou ld b e represen ted b y a set o f o rd ina te pairs , mathemat ica l ly represented b y ( X , 

Y . ) w e r e 4 is the i n d e x represent ing that par t icu lar a r te ry and J is the o r d e r o f 

the segment . 

T h e po in t s o f the mean ar tery w e r e c o m p u t e d acco rd ing to the f o l l o w i n g f o r m u l a s : 



W h e r e : ( X J J , Υ . ^ ) = pa i r o f o r thogona l car tes ian coo rd ina t e s ; i — i n d e x represent ing 

the \ th a r te ry ( in th i s example 4 ) ; j = i ndex represen t ing the o r d e r o f the 

s egmen t ; η = total n u m b e r o f po in t s f o r the Jth o rder . 

I n the m a j o r i t y o f the cases the ar ter ies had ramif ica t ions . I n o r d e r t o calcula te 

the mean ar tery, these ramif ica t ions w e r e cons ide red as ar ter ies w h o s e po in t s w o u l d 

have an o r d e r equal o r g rea te r to that at the o r ig in o f the ramif ica t ion. T h u s , in 

o r d e r to faci l i ta te the ca lcula t ions o f the m e a n ar te ry 4, w e g a v e to t he po in t s s i tuated 

at the b e g i n i n g o f the ramif ica t ion the n u m b e r s o f o r d e r coun ted f r o m the o r i g i n o f 

the ramif ica t ion and no t f rom the o r ig in o f the ar tery . 

T h e p roces s ing o f the a b o v e data in a d ig i ta l compute r , g a v e the t ab l e o f the 

pa i rs o f coo rd ina t e s o f the po in t s o f r eg ion 4, the resul t ing ave rage po in t s and the 

c o r r e s p o n d i n g g raph ic s (see f ig . 2, A and B ) . 

Th i s p rocedu re can b e eas i ly ex t ended to each o n e o f the 9 remain ing arteries. 

Obtaining another model — I n o rde r t o ob ta in a m o r e schemat ic c o m p u t e r m o d e l , 

represent ing all the r eg ions o f the A . C . A . ( left and r igh t s ides ) w e ob ta ined 

the mean o f the d i rec t ions , character is t ic f o r each ar te ry and the i r ramif icat ions . 

Ar te r i es 1 t o 10 w e r e then g raph ica l ly app rox ima ted t h r o u g h pa i rs o f poin ts , one 

b e i n g the o r i g i n and the o the r the ex t r emi ty o f a s e g m e n t that de f ined the preferential 

direction o f the a r te ry cons ide red . 

T h e m e a n l eng th o f the s egmen t s w a s chosen b a s e d o n t h e g raph ics ob ta ined b y 

super impos i t ion o f 40 anatomical spec imens o f b ra in hemispheres , f o r each reg ion , as 

i t m a y b e seen in o u r p r e v i o u s pub l ica t ion . T h e p o i n t o f o r i g i n o f the s egmen t w a s 

chosen as the same as ob ta ined f o r m o d e l 4. 

F o r each ar te ry in part icular , the s egmen t that de te rmines the mean d i rec t ion 

was taken f r o m the mean po in t o f the o r ig in and the mean p o i n t represen t ing the 

terminat ion. F o r the de terminat ion o f the p o i n t represen t ing the terminat ion, the 

p r o c e d u r e w a s as f o l l o w s : ( a ) F o r each o n e o f the 10 r e g i o n s w e se lec ted a po in t 

w h e r e there w a s a g rea te r c o n f l u e n c e o f arteries, cons ide r ing the g r aph i c s w h i c h s h o w 

the supe r imposed arteries. T h i s po in t w a s l o o k e d f o r in the m o s t dis tant par t o f the 

po in t s o r ig ina t ing the arteries. T h e d is tance b e t w e e n the m e a n po in t o f o r ig in o f the 
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arter ies and this po in t o f g rea te r conf luence o f ar ter ies w a s then calcula ted, f o r each 

cons ide red reg ion , (b) F o r each o n e o f the 10 r e g i o n s and in each one o f the 40 

g raph ics an arc o f c i rcumference o f a radius equal to the d i s tance ob ta ined in ( a ) 

w a s marked f rom the o r ig in o f the ar tery, ( c ) F o r represent ing the terminat ion in 

each par t icular a r te ry and each graphic , it w a s taken the po in t wh ich , s i tuated on 

the a b o v e men t ioned c i r cumference ( b ) , w o u l d be t te r represent the d i rec t ion o f the 

artery, ( d ) F o r a g iven reg ion , the po in t represen t ing i ts ex t reme w a s ob ta ined 

c o m p u t i n g the ar i thmet ic mean of the po in t s ob ta ined in ( c ) . 

Thus , the g raph ics o f F i g . 3 A and Β w e r e ob ta ined . These , ob ta ined in the 

same s y s t e m o t s te reo tax ic coord ina tes , p r ev ious ly desc r ibed , 1,2 w e r e then p ro j ec t ed 

on the s te reo tax ic m o d e l b ra in ( F i g . 1 D, see p r e c e d i n g p a p e r ) ι that p r o d u c e d F i g s , k A 

and k Β r espec t ive ly f o r r igh t and left s ides , represen t ing a m o d e l o f an ideal A . C . A . 

and it? theoret ical re la t ionship wi th the parasagi ta l co r t ex . 
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Fig. 3 — Mean of directions of all the ramifications of the A.C.A. obtained by 
the computer. 

C O N C L U S I O N S 

It is well known that there are marked variations in the vascular system 
of the brain from individual to individual, and this applies as well to the 
morphology of the A.C.A., as demonstrated in our previous publication1. The 



aim of the present computer study, was to demonstrate the possibility to obtain 

the model of any anatomical structure located within a rigid system of coordinates. 

In this paper this was applied to arterial branches, but the same can be done 

for other structures like the amygdala, hippocampus, thalamic nuclei, specific 

gyri etc., of which we want to know its approximate statistical location and 

morphology in the brain, and also for localization purposes, in stereotaxic studies. 

S U M M A R Y 

This article is a corrollary of a previously published anatomical study of 

the anterior cerebral artery. The authors propose a method to obtain a 

computer model of the anterior cerebral artery, based on a combined system 

of stereotaxic coordinates and a specially developed computer program. The 

graphic analysis, thus obtained, is projected on a model atlas brain and an 

ideal diagram of this anatomical structure is obtained. Forty anatomical 

specimens were used for this study. 

R E S U M O 

Artéria cerebral anterior: II. Um modelo computadorizado de seus ramos 

obtido estereotaxicamente de espécimes anatômicos. 

Os autores apresentam um estudo computadorizado, aplicado a um trabalho 

anatômico, previamente publicado, sobre a artéria cerebral anterior, estudada 

em 40 espécimens. É proposto um método que permite obter um modelo compu­

tacional da A.C.A., ou de qualquer estrutura anatômica, situada dentro de um 

sistema de coordenadas estereotáxicas, a partir de um programa computacional, 

especialmente desenvolvido para este projeto. A análise gráfica assim obtida, 

é projetada num modelo de atlas cerebral e um diagrama ideal da estrutura 

anatômica é, destarte, obtido. O presente estudo tem importância na deter­

minação de assimetrias ou variações de quaisquer estruturas encefálicas» desde 

que sejam colocadas dentro de um sistema estereotáxico de referência. 
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