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Sixty-four patients ager range between 32-68 (mean ages of 47±6.1) were investigated for atherosclerosis in the internal 
mammary artery (IMA) biopsies. All the patients were divided into two groups. In respect to their risk factors related to 
coronary heart disease (CHD) the first group (n:31) had 4 or more risk factors and the second group (n:33) had 3 or less 
risk factors. The rates of distal anastomoses were 3.2 in the first group and 3.1 in the second group. In the first group two 
grade I and one grade IV atherosclerosis of IMA were detected. The second group had two grade I atherosclerosis. 

There is no statistically significant difference between the two groups in IMA biopsies with respect to atherosclerosis. 
[Turk J Med Res 1993; 11(2): 89-92} 
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I n 1 9 6 7 , F a v a l o r o a n d J h o n s o n f i r s t u s e d t h e 
s a p h e n o u s v e i n for c o r o n a r y b y p a s s graf t ( C B P G ) 
(1,7) . G r e e n in t roduced the internal m a m m a r i a n artery 
( IMA) as an a l ternat ive graft into co rona ry su rgery in 
1 9 6 8 (4). A l t h o u g h s a p h e n o u s v e i n grafts h a s b e e n 
r o u t i n e l y u s e d f o r m a n y y e a r s d u e t o s e v e r a l a d ­
v a n t a g e s s u c h a s the ava i l ab i l i t y , a n d fo r i t t o b e 
read i l y o b t a i n e d f rom both lower l imbs , recen t l y the 
u s e o f the I M A h a s p o p u l a r i z e d , s i n c e pos topera t i ve 
h i g h ra te o c c l u s i o n d u e t o p r o g r e s s i v e f i b r o u s o r 
f i b romuscu la r int imal hype rp l as i a h a s b e e n f requent ly 
o b s e r v e d in pat ien ts with s a p h e n o u s ve in grafts ( S V G ) 
( 1 0 , 1 7 ) . I M A h a s t h e a d v a n t a g e s s u c h a s r a r e l y 
a the rosc le ro t i c i nvo l vemen t as wel l a s be ing ar ter ia l -
or ig in , a n d requi r ing only d is ta l a n a s t o m o s i s (2,5,13). 
In m a n y i s s u e s i t h a s b e e n repor ted that l ong - te rm 
p a t e n c y of the in ternal m a m m a r i a n ar ter ies is better 
that s a p h e n o u s v e i n grafts (6,9,11). 

T h e a i m o f ou r s tudy, w a s to invest igate 
the re la t ionsh ip b e t w e e n r i sk factors a n d the 
a therosc le ro t ic i nvo l vemen t - changes in IMA of 
pat ient with C H D . 
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MATERIALS AND METHODS 
A t h e r o s c l e r o t i c i n v o l v e m e n t o f I M A h a s b e e n i n v e s ­
t igated in 64 pat ients (53 m a l e s ; the r a n g e s o f a g e 32 
t o 6 8 y e a r s , m e a n a g e w a s 47y rs ) . T h e pat ients u n ­
derwent C B P surgery b y I M A a n d s a p h e n o u s grafts. 

P a t h o l o g i c a l o b s e r v a t i o n w a s m a d e u n d e r 
h e m a t o x y l i n e o s i n d y e f rom the d is ta l n o n - u s e d s e g ­
m e n t o f i n t e r n a l m a m m a r y a r t e r y . P a t i e n t s w e r e 
d iv ided into two g roups : T h e first g roup (n:31) h a d 4 
a n d more r isk factors for C H D a n d the s e c o n d g roup 
(n:33) h a d 3 or l e s s r isk fac to rs . 

Of pat ients in g r oup I ; 18 pat ients h a d th ree v e s ­
s e l d i s e a s e s , 7 pat ients two v e s s e l d i s e a s e s , a n d 6 
pat ients h a d only p rox ima l L A D l es i on . In g roup II; 19 
pa t ien ts h a d th ree v e s s e l d i s e a s e s , 9 pa t ien ts two , 
a n d 5 pat ients p rox ima l L A D l es i on . 

T a b l e 1 s h o w s the distr ibut ion of pat ien ts a c c o r d ­
ing to r isk fac tors . 

Of six pat ients with per iphera l v a s c u l a r d i s e a s e s 
in the g roup I, 4 pat ients h a d Le r i ch s y n d r o m e , a n d 2 
patient h a d right i l eo femora l o c c l u s i o n . 

Dista l s e g m e n t o f the I M A artery w e r e pa tho log i ­
c a l l y e v a l u a t e d fo r a t h e r o s c l e r o s i s . T h e g r a d e o f 
a t h e r o s c l e r o s i s w e r e c l a s s i f i e d i n f i ve c a t e g o r i e s : 0 ; 
n o r m a l , g r a d e I ; l u m i n a l n a r r o w i n g l e s s t h a n 2 5 % , 
g r a d e II; l u m i n a l n a r r o w i n g b e t w e e n 2 5 % t o 5 0 % , 
g r a d e III l u m i n a l n a r r o w i n g g r e a t e r t h a n 5 0 % , a n d 
g r a d e IV; overt a the rosc le ros i s with u l ce r or ca l c i f i ca ­
t ion. 

X 2 test w a s u s e d for stat is t ical eva lua t i on . 

Turk J Med Res 1993; 11 (2) 8 9 



90 YEKELER, PAÇ, KOÇAK, ATEŞ, BAŞOĞLU, EGE, REİS, AYDIN 

Table 1 . Cha rac te r i s t i c s a n d the r isk fac tors of pat ients with a the rosc le ros i s in t he G r o u p I a n d II 

Group I (n:31) Group I I (n:33) 

Patient 1 Patient 2 Patient 3 Patient 1 Patient 2 
(H.E) (N.T) (R.G) (N.D) (S.T) 

Age 54 55 51 52 64 
Degree of atherosclerosis Grade I Grade IV Grade I Grade I Grade I 

(3.2%) (3.2%) (3.2%) (3%) (3%) 
Number of lesions in the coronary artery 3 3 3 « 3 3 

Sex Male Female Male Female Male 
M.Infarction + + + + + 
Smoking + + + — + 
Obesity — + + + — 
Hypertension + + + + — 
Peripheral vase, d isease + + — — — 

Group I: The patients with risk factors more than 3 
Group II: The patients with risk factors 3 or less 

RESULTS 
In the pa tho log ica l exam ina t i ons a the rosc le ros i s we re 
de te rm ined in I M A of th ree pat ients in g roup I (9 .6%), 
two of t h e m h a d g r a d e I invo lvement (6.4%) a n d the 
other h a d g r a d e 4 invo lvement (3.2%) w h i c h w a s not 
u s e d as b y p a s s graft. A l s o in the other g roup the in ­
v o l v e m e n t w a s f o u n d in two pa t ien ts (6%) bo th o f 
t h e m h a d g r a d e 1 a t h e r o s c l e r o s i s . A t h e r o s c l e r o t i c 
c h a n g e s o f I M A b i o p s i e s a r e s e e n in the F i g . 1 , 2 . 
S ta t is t ica l d i f f e rences w a s not s ign i f icant in t e rms of 
a therosc le ro t i c i nvo lvement of g roup I a n d II. 

C h a r a c t e r i s t i c s a n d the r i sk f ac to rs o f pa t ien ts 
with a the rosc le ros i s in the g roup I a n d II a re s e e n in 
T a b l e 2 . 

A l l p a t i e n t s wi th a t h e r o s c l e r o s i s o f I M A in the 
group I h a d hype r tens ion . O n e patient in g roup I I h a d 
a l s o h y p e r t e n s i o n . O n the o t h e r h a n d n o n e o f t he 
p a t i e n t s w i t h h y p e r l i p i d e m i a a n d d i a b e t e s h a d 
a the rosc le ros i s in in ternal m a m m a r y artery. 

DISCUSSION 
T h e extent o f a the rosc le ro t i c a l te ra t ions in the ao r ta 
a n d co rona ry ar ter ies i n c r e a s e s with a g e (9,11). But 
there w a s not a l inear pos i t i ve cor re la t ion b e t w e e n a g e 
a n d a l l a t h e r o s c l e r o t i c a l t e r a t i o n s i n t he c o r o n a r y 
a r te r i es . T h e in t ima l t h i c k n e s s o f I M A d o e s not i n ­
c r e a s e with a g e (14). 

I M A grafts a r e supe r i o r to o ther t y p e s of condu i t 
in te rms o f bo th l ong - te rm p a t e n c y a n d late c l in ica l 
o u t c o m e (4 ,5 ,13,15,16) . Pa t ien ts with an I M A graft a l s o 
h a v e a lower i n c i d e n c e o f r eope ra t i on (6). We dont 
k n o w the b a s i c m e c h a n i s m w h e r e b y the I M A i s r es i s ­
tant to a the rosc le ros i s . P r e v i o u s s tud ies s h o w e d a low 
i nc idence of a t he rosc l e ros i s in the IMA. K a y repor ted 
4 . 2 % (8), M e s t r e s s 5% (9) a the rosc le ros i so f IMA . But 
S u m a a n d T a k a n a s h i r e p o r t e d 2 3 % g r a d e I 
a the rosc le ros i s in I M A b i o p s i e s (15). 

S i s to a n d Isola repor ted that the k n o w n risk fac ­

t o r s a s s o c i a t e d w i t h t h e d e v e l o p m e n t o f 

Figure 1. Grade I atherosclerosis in internal mammary artery 
showing lesion, hardly discernible intimal thickening. 

Figure 2. Grade IV atherosclerosis in internal mammary artery 
showing calcified, mainly fibrous lesion obliterating the lumen. 
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T a b l e 2. P reope ra t i ve r isk fac tors in the G r o u p I a n d G r o u p I I 

Group I (n:31) Group II (n:33) 

Risk factors Number of patients % Number of patients 

Sex (Male) 26 83.8 27 * ? j ! S 5 Ï * 81.8 
Cigarette smoking 24 77.4 17 51.5 
Myocardial Infarction 27 87 14 y ' 42.4 
Hyperlipidemia (>240 mg) 13 41.9 21.2 
Hypertension 12 38.7 8 24.2 
Obesity 12 38.7 7 21.2 
Diabetes Mellitus 9 29 4 12.1 
Peripheral vase, disease 6 19.3 — — 

Group I: The patients with risk factors more than 3 
Group II: The patients with risk factors 3 or less 

a t h e r o s c l e r o s i s , on ly h y p e r t e n s i o n co r re la ted with in ­
t imai th i cken ing ; d i abe tes a lone a n d d iabe tes with hy­
p e r t e n s i o n d id not (14). In our s t u d y th ree pa t ien ts 
with a the rosc le ros i s in g roup I (1st a n d 4th grade) h a d 
h y p e r t e n i s o n . On the other h a n d , o n e o f pat ient in -
group I I h a d a l s o hyper tens ion . T h e I M A ' s of s m o k e r s 
d id not di f fer f r om t h e s e o f n o n - s m o k e r s o r f o rmer 
s m o k e r s , a n d the b o d y m a s s index d id not corre la te 
with int imai t h i c k n e s s of the IMA. Both of t h e s e factors 
co r re la ted we l l wi th C H D (14). T h e r e a s o n s why the 
o ther r isk fac to rs do not cor re la te with in t imai th ick­
n e s s o f the I M A a r e u n k n o w n . 

S i s t o a n d I s o l a e v a l u a t e d t h e i n c i d e n c e o f 
a t h e r o s c l e r o s i s in the I M A in a c o n s e c u t i v e F i n n i s h 
a u t o p s y s e r i e s of h u n d r e d s ixty pat ients (14). For ty- f ive 
p a t i e n t s ( 2 8 % ) h a d m a r k e d o c c l u s i o n i n s o m e 
co rona ry ar ter ies as we l l as a history o f a n g i n a p e c ­
tor is. O n l y 5 (3.1%) of the 160 pat ients h a d notab le 
s t enos i s in t he IMA. T h r e e of t h e s e 5 pt ients d id not 
h a v e c o r o n a r y hea r t d i s e a s e . I n o u r s t udy , t he in ­
c i d e n c e o f a t he rosc l e ros i s in the I M A w e r e 9 . 6 % in the 
first g roup hav ing 4 or more risk fac tors a n d 6% in the 
s e c o n d g roup hav ing r isk fac tors 3 or l e s s . 

A s a r e s u l t , o n l y h y p e r t e n s i o n a f f e c t e d t h e 
a therosc le ro t i c c h a n g e s in IMA a n d the other r i sk fac ­
tors a re not f ound effect ive so le ly in our s tudy . 

Atheroskleroz yönünden 2 grup arasında İMA 
biopsilerinde anlamlı istatististiksel farklılık buluna­
madı. [TurkJMedRes 1993; 11(2): 89-92] 
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Internal mammarian arterlerde atheroskleroz 
ve risk faktörlerinin karşılaştırılması 
Yaşları 32-68 arasında olan (yaş ort: 47±6.1) 64 
hastada Internal mammarian arter (İMA) biopsileri 
atherosklerozis yönünden araştırıldı. Hastalar iki 
gruba ayrıldı. Grup l'deki hastalar koroner kalp 
hastalığıyla (KKH) ilişkili 4 veya daha fazla, Grup 
H'deki hastalar ise 3 veya daha az risk faktörlerine 
sahiptir. Distal anastomoz oranları Grup l'de 3.2, 
Grup //'de 3.1 idi. Grup Vde 2 tane grade I ve 1 
tane grade IV atherosklerotik İMA tespit edildi. 
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