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Microvascular and macrovascular complications are the most important causes of the mortality and morbidity in patients with diabetes 
mellitus. Atherosclerosis is the main mechanism in the genesis of those complications. The diabetes itself causes a risk for athero
sclerosis and diabetics may also own a high incidence of other risk factors for atherosclerosis. Thickening of the intima-media complex 
in great vessels is the first morphologic feature of the atherosclerosis. Thickness of the carotid intima-media serves as an indicator of 
the carotid atherosclerosis. On the other hand, it gives an useful information about atherosclerotic course at the other regions, too. We 
evaluated common carotid arteries, because aorta and its branches are the first region which are affected by atherosclerosis and it can 
be examined easily and non-invasively by B-mode ultrasonography. In this study, we investigated the relation of the vascular compli
cations to the thickness of the carotid intima-media complex in 79 non-insulin-dependent diabetics. We established that the thickness 
of the carotid intima-media complex increases with the existence and the number of vascular complications. In conclusion, the thick
ness of the carotid intima-media complex can be claimed as a parameter of the atherosclerotic status of diabetics. So, we may rec
ommend that carotid ultrasonography should be performed routinely in all diabetics. [Turk J Med Res 1997; 15(2):72-76] 
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D i a b e t e s mel l i tus is a h e t e r o g e n e o u s pr imary d i so rde r of 
ca rbohyd ra te me tabo l i sm with mult ip le et io logic fac tors 
that gene ra l l y invo lve abso lu te or relat ive insul in def i 
c i e n c y o r insul in r es i s t ance o r both . N o n - i n s u l i n - d e p e n 
dent d i a b e t e s mel l i tus ( N I D D M ) m a y be the most rapidly 
g row ing c h r o n i c d i s e a s e in the wor ld . Its long- term c o m 
p l i ca t ions , inc lud ing ret inopathy, nephropathy , n e u r o p a 
thy, a n d a c c e l e r a t e d m a c r o v a s c u l a r d i s e a s e c a u s e s m a 
jor morb id i ty a n d mortality. A t h e r o s c l e r o s i s is the ma in 
m e c h a n i s m in the g e n e s i s o f the m ic rovascu la r a n d 
m a c r o v a s c u l a r comp l i ca t i ons . T h e d iabe tes itself c a u s e s 
a r isk for a t h e r o s c l e r o s i s a n d d iabe t i cs m a y a l s o o w n a 
h igh i n c i d e n c e of o ther r isk fac tors for a the rosc le ros i s . 

N o n e n z y m a t i c g lycos i la t ion o f the prote ins p lay an 
important role in the g e n e s i s o f m a c r o v a s c u l a r c o m p l i c a 
t ions . O the r fac to rs , s u c h as i n c r e a s e d ox idat ive modi f i 
ca t ion o f the l ipoprote ins , dys l i p i dem ia a n d hype r i nsu -
l i nem ia a l s o c a n fac i l i ta te the d e v e l o p m e n t o f the 
m a c r o v a s c u l a r c o m p l i c a t i o n s (1-3). 

D iabe t i c m a c r o v a s c u l a r comp l i ca t i ons o c c u r g r a d u 
al ly a n d ins id ious ly dur ing c o u r s e o f the d i s e a s e , a n d 
they c a n b e d e s c r i b e d a s a c c e l e r a t e d a therosc le ro t ic 
even ts . M y o c a r d i a l in farct ion, c e r e b r o v a s c u l a r even ts o r 
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per iphera l arterial o c c l u s i o n s in the r a n g e of c laud ica t ion 
to lower extremity amputa t ion , al l o f a re undes i r ab l e out
c o m e s o f m a c r o v a s c u l a r d i s e a s e (4). R e t i n o p a t h y , 
nephropa thy a n d neu ropa thy w h i c h d e v e l o p d u e to m i 
c r o v a s c u l a r comp l i ca t i ons , a re a l s o c a u s e s o f the i n 
c r e a s e d morbid i ty a n d mortal i ty (5,6). 

B e c a u s e of the aor ta and its b r a n c h e s a re the first 
r eg ions af fect ing f rom a the rosc le ros i s , t h i c k n e s s o f the 
carot id in t ima-med ia is a g o o d ind icator for a t h e r o s c l e 
rot ic p rog ress i on . T h u s , t h i c kness o f the carot id in t ima-
m e d i a i s a l so g i ves usefu l in format ion abou t a t h e r o s c l e 
rot ic c o u r s e of the other reg ions (7). 

T h e pu rpose of our s tudy is to de termine the relat ion 
of vascu la r compl ica t ions to carot id in t ima-media th i ckness 
(IMT) and to establ ish whether the IMT is an useful p a r a 
meter for evaluat ing per ipheral v a s c u l a r d i s e a s e or not. 

MATERIAL AND METHODS 
T h i s s tudy w a s car r ied out b e t w e e n O c t o b e r 1995 a n d 
J u l y 1996 , and inc luded 79 pat ients with non- insu l in d e 
penden t d i abe tes mel l i tus ( N I D D M ) . Pa t ien ts w h o s e fast 
ing b lood g l u c o s e h igher than 140 mg/d l w e r e a c c e p t e d 
as d iabet ic . T h o s e pat ients h a v e b e e n t reated e i ther by 
oral ant id iabet ic d rugs or insu l in . D iabe t i c pat ients we re 
a c c e p t e d a s N I D D M a c c o r d i n g t o t h e s e cr i ter ia : 

1 - O n s e t o f s y m p t o m s after a g e 3 0 . 

2 - Pos i t i ve fami ly h istory o f d i a b e t e s mel l i tus . 

3 - C l i n i ca l b a c k g r o u n d o f onse t o f d i a b e t e s . 
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Pat ien ts w h o w e r e rece iv ing hypo l ip idemic d rugs o r 
c a l c i u m c h a n n e l b locke rs w e r e e x c l u d e d f rom our study. 

Ca ro t i d u l t rasonography ( C U S ) we re per fo rmed to 
all pa t ien ts with A c u s o n 128 X P 1 5 U S , before de te rm i 
nat ion o f c l in ica l r isk fac tors a n d comp l i ca t i ons . Caro t id 
ar tery w a s v i sua l i sed both in t r ansve rse a n d longi tudinal 
p l a n e s . In i m a g e s m a d e in the longi tudinal p lane , the in -
t i m a - m e d i a c o m p l e x w a s s e e n as a h y p e r e c h o g e n i c l ine 
s e p a r a t e d by the pa i r o f pa ra l l e l e c h o g e n i c l i nes . 
D i s t a n c e b e t w e e n the h y p e r e c h o g e n i c l ines m e a s u r e d 
as the IMT. M e a s u r e m e n t s w e r e d o n e f rom far-wal l o f 
c o m m o n caro t id a n d 2 cm prox ima l to bulb. T h r e e m e a 
s u r e m e n t s (antero latera l , lateral and postero la tera l ) we re 
d o n e for e a c h c o m m o n carot id artery, a n d m e a n o f t hese 
v a l u e s a c c e p t e d as IMT. 

Fo l l ow ing C U S , al l pat ients w e r e e x a m i n e d for 
ret inopathy, neuropathy , nephropathy , per iphera l artery 
d i s e a s e ( P A D ) a n d i s c h a e m i c heart d i s e a s e (IHD) wh ich 
a re d iabe t i c comp l i ca t i ons . Re t inopa thy w a s eva lua ted 
by e x p e r i e n c e d oph tha lmo log is t wi th s tanda rd oph tha l -
mo log i ca l a n d f u n d o s c o p i c exam ina t i on . Neu ropa thy w a s 
de tec ted by m e d i c a l h is tory a n d phys i ca l examina t i on . 
24 -hou r ur ine w a s a n a l y s e d for prote inur ia in all pat ients 
to es tab l i sh the nephropa thy . I s chaemic heart d i s e a s e 
w a s de tec ted b a s i n g on history o f ches t pa in , myocard ia l 
infarct ion a n d / o r p rev ious a n g i o g r a p h y a n d e lec t rocar 
d i og raphy f ind ings . H is to ry o f c laud ica t ion a n d pos i t ive 
f ind ings in per iphera l arterial examina t i on w h e r e a c c e p 
ted as e v i d e n c e o f per iphera l artery d i s e a s e . 

Definition of diabetic complications and 
classify of patients 
Ret inopa thy : Pa t ien ts w e r e d iv ided into three g roups as 
wi thout ret inopathy, with b a c k g r o u n d ret inopathy a n d 
wi th p ro l i f e ra t i ve re t inopathy . D i a b e t i c b a c k g r o u n d 
re t inopathy w a s d e s c r i b e d with the p r e s e n c e o f v e n o u s 
abnorma l i t i es , m i c r o a n e u r y s m s , retinal h a e m o r r h a g e s , 
ret inal e d e m a a n d e x u d a t e s . T h e f ind ings o f n e o v a s c u 
lar izat ion, gl ial pro l i ferat ion, v i t reoret inal t ract ion, ret inal 
d e t a c h m e n t a n d h a e m o r r h a g e into the v i t reus w e r e d e 
te rm ined prol i ferat ive ret inopathy. Pat ien ts w h o h a d b e e n 
g i ven pho tocoagu la t i on the rapy w e r e a l s o a c c e p t e d a s 
prol i ferat ive ret inopathy. 

Neu ropa thy : N e u r o p a t h y w a s de te rm ined with the 
history o f n u m b n e s s , t ingl ing, p i n s - a n d - n e e d l e s s e n s a 
tion a n d the f ind ings o f w e a k or lost d e e p tendon ref lex
e s , h y p o e s t h e s i a o r w e a k n e s s . Pa t ien ts we re d iv ided in 
to two g r o u p s by p r e s e n c e a n d a b s e n c e o f neuropathy. 

N e p h r o p a t h y : Pa t ien ts w e r e d iv ided into two g roups 
by the a m o u n t o f the prote inur ia , s u c h as h igher than the 
2 0 0 mg a n d lower than the 2 0 0 mg per 24-hour . 

I s chaemic heart d i s e a s e : IHD w a s detec ted bas ing 
on history o f ches t pa in , myocard ia l infarction and/or pre
v ious ang iog raphy and e lec t rocard iography f indings. Two 
patient g roups we re const i tu ted, with IDH a n d without IHD. 

P e r i p h e r a l artery d i s e a s e : T h e p r e s e n c e o f c laud i 
ca t ion h is tory a n d pu l se de fec t s on arterial examina t i on 

we re a c c e p t e d a s P A D a n d , two g roups de te rm ined a s 
pat ients with P A D a n d without P A D . 

A l l pat ients w e r e d i v ided into two m a i n g roups as 
pat ients with comp l i ca t i ons a n d wi thout comp l i ca t i ons a c 
co rd ing to cr i ter ia d e s c r i b e d a b o v e . T h e p r e s e n c e o f a t 
least o n e comp l i ca t i on w a s a c c e p t e d a s a d e q u a t e t o par 
t ic ipate to comp l i ca t i on g roup . T h e pat ients we re a l s o 
c lass i f i ed acco rd i ng to n u m b e r o f comp l i ca t i ons . 

T h e da ta w a s p r o c e s s e d b y compute r us ing S P S S 
(Statist ical P r o g r a m for the Soc ia l S c i e n c e s , R e l e a s e 
6.00). S tem-and- lea f plot w a s used for the normal p r o b a 
bility ana lys is . Resu l t s we re c o m p a r e d by us ing a two-
s a m p l e t-test, va r iance ana lys is and Mann-Wh i tney U test. 

RESULTS 
Pat ien t g roup c o n s i s t e d o f 47 f e m a l e s ( m e a n a g e 64 .4± 
9.5 y e a r s ( range 48 to 88) a n d 32 m a l e s (mean a g e 
59 .7±6 .8 y e a r s ( range 48 to 70). T h e m e a n a g e o f the all 
pat ients we re 6 2 . 5 ± 8.8 y e a r s ( range 48 to 88) . 

S ix ty-e ight percen t o f pat ients w e r e a t the a g e o f 55 
to 74 y e a r s o l d . 7 4 . 7 % w e r e non -smoke r . C h o l e s t e r o l lev
e l w a s h igher than 2 0 0 mg/d l i n 5 7 % a n d t r ig lycer ide lev
e l h igher than 150 mg/d l in 5 0 . 6 % . B M I w a s within the 
range o f 25 to 30 k g / m 2 i n 4 5 . 6 % . S y s t o l i c b lood p r e s s u r e 
w a s within no rma l r a n g e s i n 4 8 . 1 % a n d d ias to l i c b lood 
p r e s s u r e w a s within no rma l r anges in 6 5 . 8 % . Dura t ion o f 
d i abe tes w a s longer than 15 y e a r s in 3 2 . 9 % o f pat ients . 

T h e distr ibut ion o f pat ients a c c o r d i n g to de tec ted 
comp l i ca t i ons w a s p r e s e n t e d in Tab le 1. 

Table 1, T h e distr ibut ion of pat ients a c c o r d i n g to d e t e c 
ted comp l i ca t i ons 

Complications Number of 
patient (n) 

% 

With complication 50 63.3 
Without complication 29 36.7 
Retinopathy 
Proliferative 12 15.2 
Background retinopathy 30 38.0 
Without retinopathy 37 46.8 
Neuropathy 
Present 38 48.1 
Absent 41 51.9 
Nephropathy 
Present 20 25.3 
Absent 59 74.7 
Ischaemic heart disease 
Present 30 38.0 
Absent 49 62.0 
Peripheral artery disease 
Present 10 12.7 
Absent 69 87.3 
Number of complication 
One 8 10.1 
Two 12 15.2 
Three 18 22.8 
Four m i 7.6 
Five 6 7.6 
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Table 2. M e a n I M T s of left a n d right c o m m o n carot id ar ter ies acco rd i ng to p r e s e n c e or a b s e n c e of comp l i ca t i on 

IMT of right common carotid IMT of left common carotid 
Complication Mean + SD t P Mean + SD t P 

Present 0.82 + 0.12 0.85 + 0.11 
Absent 0.62 + 0.08 -8.75 <0.05 0.64 + 0.05 -11.3 <0.05 

Table 3. T h e n u m b e r of c o m p l i c a t i o n s a n d m e a n IMT v a l u e s 

IMT of right common carotid IMT of left common carotid 
Number of complication Mean + SD Khi-square P Mean + SD Khi-square P 

0 0.62 + 0.08 0.64 + 0.05 
1 0.69 + 0.08 0.73 + 0.09 
2 0.78 + 0.07 0.77 + 0.07 
3 0.83 + 0.10 0.87 + 0.09 
4 0.90 + 0.03 0 .91+0.04 
5 0.93 + 0.17 48.58 <0.05 1.00 + 0.03 61.23 <0.05 

S ix ty - th ree percent o f pat ients have at least one 
comp l i ca t i on o r more . T h e m o s t c o m m o n l y s e e n comp l i 
ca t ion w a s ret inopathy (53.2%) a n d , the least w a s p e 
r ipheral ar tery d i s e a s e (12 .7%) . 

M e a n IMT o f left a n d right c o m m o n carot id ar ter ies 
a c c o r d i n g to p r e s e n c e o r a b s e n c e o f compl ica t ion are 
s h o w n in Tab le 2 . 

As s h o w n in Tab le 3 , both left and right IMT v a l u e s 
w e r e i n c r e a s e d with para l le l to n u m b e r o f comp l i ca t ion , 
d i f f e rences w e r e s tat is t ica l ly s ign i f icant (p<0.05 a n d 
p<0.05). F igu re 1 s h o w s this resul t , the l ines point ing IMT 
v a l u e s upwa rd re la ted to n u m b e r o f comp l i ca t ion . 

M e a n IMT o f left a n d right c o m m o n carot id ar ter ies 
a c c o r d i n g to p r e s e n c e o r a b s e n c e o f ret inopathy, n e u 
ropathy, nephropa thy , IDH a n d P A D we re s h o w n i n tab les 
4 ,5 ,6 ,7 a n d 8 respect ive ly . 

T h e d i f fe rences b e t w e e n the m e a n IMT o f left a n d 
right c o m m o n carot id ar ter ies a n d ret inopathy, n e u r o p a 
thy, nephropa thy , IDH a n d P A D we re stat ist ical ly s igni f i 
can t (p<0.05) 

DISCUSSION 
S i n c e the m i c r o v a s c u l a r comp l i ca t i ons s u c h a s re t inopa
thy or neu ropa thy a r e respons ib le for morbidity, the 
m a c r o v a s c u l a r comp l i ca t i ons p lay the mos t important 
role in the i nc remen t of mortal i ty in d iabet ic pat ients. 
M a c r o v a s c u l a r c o m p l i c a t i o n s c a n b e desc r i bed a s a n a c -

Figure 1. The relation of number of complication to mean IMT 
values. 

ce le ra ted a the rosc le ros i s . T h i c k n e s s o f the i n t ima-med ia 
c o m p l e x in large v e s s e l s is the first e v i d e n c e of a thero
sc l e ros i s . T h u s , m e a s u r e m e n t o f IMT is a use fu l me thod 

Table 4. M e a n IMT of left a n d right c o m m o n carot id ar ter ies acco rd ing to ret inopathy 

IMT of right common carotid IMT of left common carotid 
Retinopathy Mean + SD Khi-square P Mean + SD Khi-square P 
Proliferative 0.89 + 0.10 0.94 + 0.09 
Background 0.80 + 0.07 0.82 + 0.09 

Absent 0.66 + 0.13 25.99 < 0.05 0.67 + 0.11 42.28 <0.05 
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Table 5. M e a n IMT of left a n d right c o m m o n carot id ar ter ies acco rd i ng to neu ropa thy 

M u s t a f a E R C A N f e t a l . 

IMT of right common carotid IMT of left common carotid 
Neuropathy Mean + SD t p Mean + SD t P 

Present 0.84 + 0.11 
Absent 0.65 + 0.09 -8.24 < 0.05 

0.87 + 0.11 
0.68 + 0.09 -8.86 < 0.05 

Table 6. M e a n IMT of left a n d right c o m m o n carot id ar ter ies acco rd i ng to nephropa thy 

IMT of right common carotid IMT of left common carotid 
Nephropathy Mean + SD t p Mean + SD t P 

Present 0.90 + 0.11 
Absent 0.69 + 0.11 -7.54 < 0.05 

0.93 + 0.07 
0.71+0.11 -8.94 < 0.05 

Table 7. M e a n IMT of left a n d right c o m m o n carot id ar ter ies acco rd i ng to IHD 

IMT of right common carotid IMT of left common carotid 
IHD Mean + SD t p Mean + SD t P 

Present 
Absent 

0.83 + 0.14 
0.69 + 0.11 -4.74 < 0.05 

0.88 + 0.12 
0.71 +0.11 -6.56 < 0.05 

Table 8 . M e a n IMT o f left a n d right c o m m o n carot id ar ter ies acco rd i ng to P A D 

IMT of right common carotid IMT of left common carotid 
PAD Mean + SD t p Mean + SD , \ P 

Present 
Absent 

0.86 + 0.12 
0.73 + 0.13 -4.42 < 0.05 

0.82 
0.75 -5.12 <0.05 

to es tab l i sh the a the rosc le ros i s at subc l in i ca l s t a g e s . 
Th i s m e a s u r e m e n t c a n b e per fo rmed eas i l y f rom c o m 
m o n caro t ids by us ing B m o d e U S . 

T h e cor re la t ion b e t w e e n a therosc le ro t i c risk fac tors 
a n d caro t id IMT h a d b e e n w ide ly e x a m i n e d , but the p res 
e n c e o r the n u m b e r o f m i c r o - m a c r o v a s c u l a r c o m p l i c a 
t ions a n d carot id IMT h a d not b e e n e x a m i n e d before . S o , 
we h a v e d e s i g n e d this study. 

In ou r study, we found that c o m m o n carot id IMT in 
c r e a s e s para l le l t o p r e s e n c e a n d n u m b e r o f m a c r o a n d 
m i c r o v a s c u l a r d iabe t i c comp l i ca t i ons s u c h a s re t inopa
thy, neuropathy , nephropa thy , IDH and P A D . 

C o r o n a r y a t h e r o s c l e r o s i s i s the m o s t c o m m o n 
c a u s e of mortal i ty in the d iabe t i c pat ients. I t has b e e n e s 
tab l i shed that the i n c i d e n c e of IHD i n c r e a s e s with the 
t h i ckness o f the caro t id in t ima-med ia c o m p l e x (9). Of 
c o u r s e the a therosc le ro t i c r isk fac tors in f luence both the 
co rona ry ar ter ies a n d caro t ids . A the rosc l e ros i s o f the 
co rona ry ar ter ies a n d carot id ar ter ies had been o b s e r v e d 
with toge ther on a u t o p s y s tud ies (10). 

We c o u l d not f ind any pape r re lated to corre la t ion 
b e t w e e n caro t id IMT a n d d iabet ic v a s c u l a r comp l i ca t i ons 
in N I D D M . In s o m e s tud ies abou t I D D M , ret inopathy had 

b e e n found as c l ose l y re la ted to i n c r e a s e d caro t id IMT, 
th is result s u g g e s t e d that micro a n d m a c r o v a s c u l a r c o m 
pl icat ions o c c u r toge ther (6). O u r f ind ings we re c o n c o r 
dant with this result, the w h o l e o f micro a n d m a c r o v a s c u 
lar comp l i ca t ions we re inc reas ing para l le l to carot id IMT. 

Pro te inur ia i n pat ients with N I D D M a l m o s t a l w a y s 
w a s a c c o m p a n i e d with hype r tens ion . L ip id abnorma l i t i es 
d u e to nephropa thy a n d hype r tens ion l e a d to a c c e l e r a 
t ion o f a the rosc le ros i s . T h a t m e a n s i n c r e a s e d IHD a n d 
i n c r e a s e d mortal i ty (5). In our study, IMT v a l u e s w e r e s i g 
nif icant ly h igher in pat ients with pro te inur ia (due to d i a 
bet ic nephropa thy ) than wi thout pro te inur ia . T h e s a m e 
re la t ionsh ips w e r e a l s o de te rm ined b e t w e e n neuropathy , 
ret inopathy a n d i n c r e a s e d caro t id IMT. IMT v a l u e s we re 
h igher in pat ients with prol i ferat ive re t inopathy than b a c k 
g round ret inopathy. 

A s i n m i c r o v a s c u l a r c o m p l i c a t i o n s d e s c r i b e d a b o v e , 
m a c r o v a s c u l a r comp l i ca t i ons s u c h a s IHD and P A D , 
w e r e a l s o found i n c r e a s e d in n u m b e r a n d sever i ty relat
ed to IMT. Caro t id IMT v a l u e s we re s ign i f icant ly h igher in 
pat ients with IHD. Eva lua t ion of ca ro t ids by us ing B m o d e 
US m a y be usefu l t o es tab l i sh the a therosc le ro t i c s ta tus , 
s i n c e , the si lent myocard ia l i s c h a e m i a is c o m m o n in d i a 
bet ic pat ients 
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M u s t a f a E R C A N e t a l . T H E R E L A T I O N O F V A S C U L A R C O M P L I C A T I O N S T O C A R O T I D I N T I M A - M E D I A T H I C K N E S S 

In c o n c l u s i o n , the t h i ckness of the carot id in t ima-
m e d i a c o m p l e x i n c r e a s e s with the p r e s e n c e a n d numbe r 
o f m i c r o v a s c u l a r and m a c r o v a s c u l a r comp l i ca t i ons . T h e 
m e a s u r e m e n t o f carot id IMT c a n be c l a imed as a p a r a 
me te r that c a n spec i f y the a therosc le ro t i c s ta tus o f d i a 
be t i cs . S o . w e m a y r e c o m m e n d that carot id u l t rasonogra 
phy s h o u l d be per fo rmed rout inely in all d iabe t i cs . 
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Tip II d iabè tes mellitusta kan bas ınc ı ve 
serum lipidleri ile karotis intima-media 
kal ınl ığı a ras ındak i i l işki 

Diabetli hastalarda mortalité ve morbiditenin en önemli ne
deni mikro ve makrovasküler komplikasyonlardır. Bu 
vasküler komplikasyonların gelişmesinde temel mekanizma 
aterosklerozdur. Diabetik kişilerde hem diabetin kendisi bir 
ateroskleroz risk faktörüdür, hem de diabetiklerde 
aterosklerozun diğer risk faktörleri daha sık görülmektedir. 
Büyük damarlarda intima-media kompleksinin kalınlaşması 
aterosklerozun ilk morfolojik belirtisidir. Karotis intima-media 
kalınlığı hem karotis aterosklerozu için bir gösterge, hem de 
diğer bölgelerdeki ateroskleroz için bir habercidir. Çalış
mamızda karotis arterinin seçilmesinin nedeni ateroskleroza 
ilk tutulan damarların aort ve dalları olması ve bu arterin B 
mod US ile kolayca ve non-invaziv bir şekilde görün-
tülenebilmesidir. Çalışmamızda, 79 NIDDM'li hastada 
ateroskleroz risk faktörleri ve vasküler komplikasyonlar ile 
karotis intima-media kalınlığı arasındaki ilişkiyi inceledik. 
Karotis İMK'nın hastaların sistolik kan basıncı ve hipertrigli-
seridemi ile arttığını oysa diastolik kan basıncı ve kolesterol 
düzeyi ile farklılık göstermediğini tesbit ettik. Bu sonuçlara 
göre, karotis İMK diabetik kişilerde kişinin ateroskleroz 
açısından durumunu belirlemede kullanılabilir bir paramet
redir ve bu sonuçlarla biz tüm diabetiklere rutin olarak karo
tis US yapılmasını öneriyoruz. 
[T Klin Araştırma 1997; 15(2):72-76] 
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