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W 91 6379 AgAIEY P A o
o igiek Y AT FEN 29918 Ay
slod WFHEAE S4eleln A% 289k A
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&, FEH2ElE, HDLEHIAEE, A4 3 g
27 Wy 5 2ok

A Etile 242 THYE Bmode 2
23}7]71¢] Toshiba SSA-270A (Toshiba, Japan)<]
75MHz AAF €2z} (Axial resolution: 0.2 mm)E
olgstol qel ZAAlel ) Alsslgich s
32 ABee) FoRe uel FAEol WAEu
oJ7geg Felsle 2 905l X F
7 el A (far wall)ol|A] WF5-7l7F #319] A
e Asla o] ARG HIAE F3lT o)F FA
£ 22 10mm, ¥4 10mm AX[ol]A WFhrrl s
ZAs1e] 37dle) A EFXE Tk o] wl 3%
w WgakEe] 2o] oA Hslel H3lstsieA
L 93 Wte g S5 Wl A 233k o] A4
(heterogeneity) S Holi= %3 (plaque)”o] 9 A%
ol FAlo] E3hw]A] ¢k T9NollA F4& Algsl
Rk 7% A Qe idtel sleiEl
s WS gk skl ZAE Uehile
W HiEHA Aole] A=liE Asise]l AFQ
Digimatic (Mitutoyo CD-15B, Japan)& o}&sle] &
Aisiek

A2] EALAL SPSS Win 7.5% olg2jod 412l
HH5, 5A FRE HFLEFRE EARKIC
A, Falolnel TRk Tl WE AE dFets
A Aol =Y ol (AHES olgele] 247t v
sEag7hel HEe viasigick ela odd, g
o371k, +E7] Wl olhv] dsh R, B3EAL
ZZe|~dlE, HDLZAEE, FAR} 25 o
ZFalEAele] AlAlE Pearson’s correlations- o}
g3lo] AZslck 1 ol ddzAnigel] whE A
Zal JEubpAe] XlelE Analysis of Variance
(ANOVA) & olg3led z=Aick

Table 1. Clinical Characterics of Subjects

Charcteristics N =63
Sex (M/F) 28/35
Age (years) 60.8+7.3
Duration of DM (years) 10.6+7.8
BMI (kg/m®) 232427
HbA . (%) 8.6x14
Smoking 16/63 (25.4%)
Hypertension 35/63 (55.6%)
Macrovascular complication 13/63 (20.6%)
CHD 5/13
CVD 5/13
PAOD 3/13

BMI; Body Mass Index

CHD; Coronary Heart Discase

CVD; Cerebrovascular Disease

PAOD; Peripheral Arterial Occlusive Disease

2
1. CHAH BIXISO] QAR BN

% 6352 UsrlnllEy dxd g4 F Al
28%, ojzl7} 357delglom HF A 60.8+7.34]
olgrk FH @il 0|37+ 10.6£7.8xd0| % 7,
HEF GHRNLE 86+14%, HF ARAER|SE
232427 kgm'oldek. i A 631 F 169
(254%)°] Foixtolglom, 359 (55.6%)0ll4 &gt
o] k=it 1 dholl e #Ab F 139 (20.6% )0l
A g o] wHo] gelsiglon, o] & WiE
Aslo] 5, HlEPAgle] 5 el YDA}
o] 3%oll4 i} (Table 1).

2. ZSY LISUTMHLL SHSUAS BN
Smeo| 24

AEe) WEEAE Atel] whe % Ea
Sole) Aol HQITh WAL ZEW WEeREAlel
HFFX]7F 1.1840.24 mm, HaX]7} 1.6140.42 mm=z
oJz}e] H#A] 1.014+0.29 mm, 31| 1.18+0.42 mm
e} FA%I} (p-0010; p-0002). Faixte] 7o
ZukEA} HF%) 1184022 mm, %) L66-+0.4 mm
2 gl B $AolAS] HFH 1022027 mm, 2|
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Table 2. Associations of Carotid IMT with
Sex, Smoking and Hypertension
Mean IMT Max. IMT
m P m
Sex Male 11814024 0010 1611042 <0.001
Female 1.01+0.29 1.18+042

p

Smoking Yes 1184022 0062 1661049 0.002
No 1.02+0.27 121+0.39

Hypertension Yes 1161024 0032 1481047 0038
No 1.00+0.30 1.00+0.30

Table 3. Correlations of IMT with Age,
Duration of DM, Blood Pressure,
Glucose, HbAic and Lipid Levels
at the Time of Carotid Ultra-

sonography

At the time of Mean IMT Max. IMt
Ultrasonography r r P p
Age M) -0.092 0.360 0.060 0.643

(F) 0.192 0306 0074 0.268
Duration of DM 0.106 -0.001 0992 0415
BP systolic 0.252 0.233 0.070 0.050
BP diastolic 0.092 0.076 0.561 0480
AC glucose -0.024 -0.149 0.245 0.852
PC glucose -0.032 -0.107 0.405 0.806
HbA, -0.013 -0.069 0593 0920

Total cholesterol 0.209 0.152 0.235 0.100
HDL cholesterol  -0.169 -0.124 0.339 0.188
LDL cholesterol 0.273 0.159 0.213 0.031
Triglyceride 0.060 0.166 0.1963 0.638
AC : before meal, PC : after meal

arz) 1.2140.39 mmEe} Z7hslo] dedch (p=0.062 ;
p=0.002). FE}FE FHIZE BhAlrollA] el HE
alEA7) HE=]) 1.1640.24 mm, #H31x] 1.48+£0.47
mm& F4HEe] o] F¥X] 1.00+0.30 mm, 3
%] 1.23+042mm =2t FALA e (p=0.032 ;
p=0.038, Table 2).

el WEuhrAe) vol, 2] olghrizk Bl
AR F ol Fol3h AaArE WaER sk
=1

A BAEolA] AT 285} AP Aol F
EH o = o0 =3

Table 4. Correlations of IMT with Mean
Blood Pressure, Glucose, HbA)
and Lipid Levels of the 12 months
before Carotid Ultrasonography

Mean IMT Max. IMt

Mean values

for 12 months r r p p

BP systolic 0.253 0.083 0.102 0492
BP diastolic 0.172 0243 0.081 0.586
AC glucose 0227 0.114 0.105 0.245
PC glucose 0.215 0.138 0.085 0.561
HbA| 0.288 0.045 0.191 0.189

Total cholesterol 0.171 0278 0.152 0.235
HDL cholesterol  -0.086 0.422 -0.185 0.254
LDL cholesterol 0.224 0.154 0.104 0.513
Triglyceride 0.105 0.514 0.368 0.018

Agt dgl, 9, datdAL 1) g5 AAx)wH He
alo] Fukletel BAlE gol Azt g9 £
gt tote] AAd-e QW whdell, 737] "gt
(r=0.252, p=0.050)7} LDL-Za|2elE (r=0.273, p-
0.031)0] g WFuksAle) Haxieh fos 4
IS 23} (Table 3).

aga 73E 2S5 Algelr] A 12704739
T 9gt g4, G3lNL QARG FellAe
T FAAAEAL e HFghAle] Haxet 4
THAIZ} UL (1=0.368, p=0.018), HF P34
} A NEEHEAle) Hoxiel AabiAlr) ddek
(r=0.288, p=0.045, Table 4).

5
5

Hoof of

~N

3. 4SY USUSTHL} CHES SHSne 2|

S Ee] Wl B P WE
o] ol % ook £ 73} g% Wae] gl Fol
A 75 UgEhEAl] A (1262024 mm)Sh
2%] (1.754+0.50 mm) 25 ¥iFo] gle 79 HTA
(1.0440.27 mm)2} 314 (1.27+0.41 mm)Ex} =7}
slo] 9lgich (p=0.009, p=0.001). 12)31 ThETHZe
w2jo] gl ol B2 o4 o) Basgich
(100% vs. 58%, p=0.003, Fig. 1).
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p=0.001

25 . —
2 p=0.009
i —
= 15 -
E
: |
= g |
0.5
0
mean IMT

max. IMT

W with macrovascular complicafions .

DOwithout macrovascular
complications

Fig. 1. Associations of carotid IMT with macrovascular complications
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198613 Pignoli =% oJall %2 A|3h=IU: Wong
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WS ah5A9l B-mode &9t FA% WigahrAzt
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oz 7 WiEaralel el AgEE 7.5~10

MHz9] AAPeE2= 0.15~0.2 mme] 30AHE (axial
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W eld Qe

285l o) 7S] WFRHFAL) 23 ol
Qdolla) Bl Zedgkel il Ae) elkiol 9)
29, 1 goll FAFERIAS IERAe o WEE
Wage] Wz Helo] G Aoz Bl A4
FgEuAsse A5 e A5 489
4 9lge) Halsr®. o) AEue) geils
SRy W WENARe] oS ekl A%
24 &3] Basgcy. Howard 5 Uik w3
QlEe] g WiFahs#l7E el HEF 0.01 mm F
7hshe ubd, S84 AAEgte] e ke B
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Kuopio A=l 21819& dides g A= o
¢l KIHD (Kuopio Ischemic Heart Disease Risk
Factor Study)ol|#1+= 735 2Sa SAsWAS)
PTE Fol BHY Fuck 2 F4 A2H A
Ao} 630 ERkT, W1EFS) SIHEE 470 27}
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4L 1430 Z7Hte B3k

Zyzustze ol AgelEE A5 W
wRErloke] Thollol] el olm] ofF] QoA HHE
¥ v} 9tk Howard S-2 Atherosclerosis Risk in
Communities (ARIC) e37l|4] WHEakFA]7} Aol
W} Zrlela, Aol 29 e gl 4ol
o} 94 9ee rasldel”. zelm Flshs
AT 7En W] HlF HAPuT FA9)
A glem), Felgoll wje} ulgaEAsl 2t
St B APl R ke As UiFabEa
#H31%)7} 1.6140.42 mm, B#X|7} 1.1840.24 mm e
o}zke] 1.01+0.29 mm, 1.18+0.42 mmKr} Z7}5]o]
AT, sk i Aol A g
Hax)7} 1.66+0.49 mm, HFX|7F 1.1840.22 mmE
HlFA#el Bas skxle] 1.2140.39 mm, 1.0240.27
mmic} Z7islo] gigick B A 5 A
wle] WFEAS el gakablE Mol sisk
ouk, UMRIAE Az BRE el diEehEl
FHzxje} Ao 73%k (A} r=0.360, p=0.060; o
2} 1=0.306, p=0.074)% Roick e} B AT o4
AEe] FFadgio] 60.8+7.3AE 50£700)el] HE
Hol glo} QdFxt 75 WEehrAlete] ednto] &
sl ehtA] gk Alog AzheE|gic

ko g mEsle] e FollAle dste] HA)l
FHck A% ek} Zobsioka e,
Sa] 437] "eke AEe] WEEAR AU
2 Holx mad@d ol Fogt A Ui o
B HbHelP, o)k7] Watell disliM ol a4
o] BatAsir) AR altellx olsky] Pkt e
o] igakialel ARaA} eSS Basidou”,
71 9)e) AF5elA AR ElAlE kel B o
TXE aEtol e F sAe] A, A
g3 FR% WeEkrAPE 34 1.1640.24 mm,
232 1.48+0.47 mmE Egto] Aol chirzialol
1.00+0.30 mm, 1.234+0.42 mmkc}t §-2lstA Z71=|
o] 9J9ic}(p=0.032, p=0.038). o|¢7] Hslo] 75
o WFutEAleh Qdakade] gl Mol 233} Al
A 2R £37) ek el Wik 4

Fx|ek AudAl =0.252, p=0.05)F i FA%

Hoz fosiAle ekgtort uigubialel Hax|e
5 olgjglk dsatAle] 74¥Hr=0.233, p=007)& H3
o, HT 17 HE 7357 e iFaheol 3
219} §ARE A4 (r=0.253, p=0.083)S HArh.

9A & Fal eSS it A% JigEEleke
Aol glrka BsQeH ™, Salonen 52 €A
AAZNA 58] LDLEAAHEIE] 754 UlFas
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henhon™' Z#} Crouse™ £< VLDLZa|Ze|E 2]
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EA7} Z7hsle) Qekar Harsielek Fuloll A 88T
o] FAFEMAZL SAES oo & AT oA
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FrHH oz =7 F4EWEEe AEE F7HIF
© 99log A drk
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2 ISR, 33} PaliA g vehle dgz
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ZollA] e WFubislel AxkatAlrl ok
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sl S i I 7 WEEEAIzE
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=Abstract=

Associations of Carotid Intima—Media
Thickness Measured by High Resolution
B-mode Ultrasonography and
Atherosclerotic Risk Factors in NIDDM
Patients

Young Guk Ko, M.D.. Seok Won Park', M.D.,
Dae Jung Kim, M.D., Churl Woo Ahn, MD.,
Soo You Nam, M.D., Jae Hyun Nam, M.D.,
Young Duk Song, M.D., Sung Kil Lim, M.D,,
Kyung Rae Kim, MD., Hyun Chul Lee, M.D.

and Kap Bum Huh, M.D.

Division of Endocrinology, Department of Internal
Medicine, Chung-mun Medical College’.
Yonsei University College of medicine, Seoul Korea

Background: Atherosclerosis is more prevalent in
diabetic patients, severe and wide spread than in
non-diabetic subjects and clinically evident as
macrovascular diseases such as coronary, cerebro-
vascular and peripheral arterial diseases which are
important causes of frequent morbidity and
premature mortality. But atherosclerotic vascular
lesions are not easily detectable, before they
advanced and cause symptoms. Measurement of
carotid Intima-Media thickness(IMT) by high-
resolution B-mode ultrasonography is a useful,
non-invasive method to detect early atherosclerotic
vascular changes. In this study, we investigated
associations of IMT with cardiovascular risk factors.

Methods: High-resolution B-mode ultrasono-
graphy was performed in 63 non-insulin-dependent
diabetic patients in order to determine maximal and
mean carotid IMT. Blood pressure, glucose, HbA.,
total cholesterol, HDL cholesterol and triglyceride
levels were measured on a regular basis in the last

12 months before the carotid ultrasonography. The

mean and last values at the time of the carotid
ultrasonography were analyzed in relationship to the
IMT.

Results: Carotid IMT was increased in NIDDM
patients with male sex, smoking habit and
hypertension. Systolic blood pressure (r=0.252,
p=0.050) and LDL cholesterol levels (r=0.273,
p=0.031) at the time of carotid ultrasonography
showed a correlation with the IMT. Mean
triglyceride (r=0.368, p=0.018) and HbA. levels
(r=0.288, p=0.045) of the last 12 months were
correlated with the IMT.

Conclusion: Increased carotid IMT was associated
with male sex, smoking, hypertension, systolic blood
pressure, LDL cholesterol, mean HbA,. and

triglyceride levels.

Key Words: Atherosclerosis, Diabetes Mellitus,
Intima-Media Thickness
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