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— The Study on the Independent Predictive Factor of Restenosis after Percutaneous
Coronary Intervention used Drug-Eluting Stent : Case on MDCT Calcium-Scoring
Implementation Patient —

— IEXE

£ dFelxdes 8 ZHIE Y T AFel Akt 5354 A ERIgkL MDCTR S4H calcium
scoreZ} AFZL WA AERAMAZHA] 7153 PopR A} 3Lt

2000 5EFE 20009 597 AFisiaE Aol MDCTY #dsd Y3to] Wixo] okF 85 2HIE
E AR Bk 37} 1,131 S FAAAE e HEdes AlRERY 1788022 159%, oA} 197, Het
A% 61.7, AFEE 51~714), 190704 WS tPdo = atalom AP ool we} 7 (PR 1331
W, AT s7Hw) o= ro] - A5k

I A} gzIdhEe A Aol vIgRRE 340(2.3%), AR 59(8.8%E 23k Zfol7t 319
SH(p =0.040), 73 AIBAF, B FAF, Y dAlEe fHES Aot it W 2ode
270 W Ao HX= AFRRrA 57| W] T BWRkTH0.8% vs. 5.3%, p = 0.047). Z~HIE %]
73 PR FrefshAl 2o (3.340.4 mm vs, 3.1£0.3 mm, p =0,004), EIE Zol= 7 7l
zlol7b giict. W xode ) o] 7] 3 Aue AFERRTOA o Aser(86.1+11.4% vs.
91.5+9.2%, p=0.001), B HH®B2/CH)L & Tt o7t Ak AHLe AP o =33
(60.2£9.94 vs. 65.8%9.04], p=0.0001), S} TAEZLS v|FRA(42.1% vs. 19.3%, p = 0,003,
23.3% vs. 8.8%, p =0.019), 183 =8 APl HBRITH21.8% vs. 52.6%, p =0.0001), AZxSv}2
SAS A FEEL F 7 bl Fofgk Abol= giRltt. %A MDCT coronary artery calcium scorings= H]
HET 371.24500.8, AHZRT 38931458 32 Ao} §IRIAL, HARN HGIEH|, s, 23|41
2 FFE 24249 calcium score HA] G TE 2fel7} QISiT) tF W 2AIRE 9N o A
HHI(OR = 168.0, 95% CI = 7.83-3,004.3, p = 0.001), 'F/J(OR = 36.5, 95% CI = 5.89-2,226.9, p = 0.0001), F3=
o] EZAI(OR = 2.62, 95% CI = 1.071~6.450, p = 0.035)7} FE-824 28E A & A2t vhadol tigh =
HAR dlEAAtol3dt.
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35 el sl ef=8E SHIES AR
Frrgol A—ZHQP o] Ao}, MDCTE S 4 calcium scorei= A2 Aol ik 54

2] Hhe FRjol] ZRE ) AR e BT

30 0O cEns s, s M), Aud

[.ME
ool FH He THe FY AT vine 2
gkt YT dvo] ole Ao gEA o, 2a
A7} S ZHsHk(atheroscletotic plaque)?] 9 Hb
oSl Ao oreEA FUAsES ek o=}
L 2oz A3 el o]&s} HhHo| &xj gz
AEI oy, E3 R AAREES R (multi-

detector computed tomography, MDCT) W49 #AksH
S5 wE ARE Yol Bl FekeiA W
PR =S Tolsto] ol5 =23} slal 11 AE st
517] wizoll Amole Ego] Hrh WEH AE X
(coronary artery calcium score, CACS)9] TZRIA=
Z7] SRt A7t g Al glon] HHo| Hilof ofshH
o], Al duixog ozl Ady A3l oY A=
o] Telo] Qlrhe Ao] LadA i w3t TAFEH o)
X3|3Kcoronary artery calcification, CAC)+= 3}
Hho] e vlgstal, sl Paks ASshe A
7F =, SIEA AldEe B o] 52 QAT |
o= d#A QP
Au ppEe 4
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AN

o

%(percutaneous transluminal
coronary angioplasty, PTCA)o| 202 Ato ==
T A AES] A =of A2 Aol YA Helou,
Faspgol ofat 7Y SR Qlslel WAl et
urelel WA 9 o]z oIzt el oM Bo) B4 3
B A 3 6704d el 30~60%0l4 WA= AHE
ZHrestenosis)©] TAE A7|=ATH . olHg F4 T
Z3 we ABHES Fol7| 9sto] 96T AEE
Flgo] AREY] AR B ARHES 20~30%2 7
S OfF AR 2179 S 6 W A9
RS 95t oHE g ol QAHAQH So] o] g
gom FHToe FEHEd AHIE(drug—eluting
stent, DES)| 7I&= AF2eo] 10% Welz TAs]
25}, SAINE SAAE okl A A”IE AR & A

d

O
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2 -IN' vy

A2 idaer B BAHOR Holgls Zlo] @it
FAE T ATHY Ve BAFUO SANE

(elastic recoil), =M (arterial remodeling), A4
0] ZAl(neointimal hyperplasia) 5|t} EHAJHIES =
A3 Hatherosclerotic  plaque)2] /‘45“4(plast1c1ty)ﬂr
Faho] o] ofstol FAAE T 305 ol
B owbgela, 50% AES] WAL Aol
Ho| ¢ i H(ostial lesion)d w 2 AY7Ich F=AsH)
& 7 Uehts B 4R B9e
membrane®] o] oJste] o] Wito] Fadhe &
A B E A (negative remodelling) o] YER|H,
FAEE F G T Aol i) 2wl
E AjleR qlsjo] shukET} Sul gEde are
2 9AEy] diel 2HE A9 F qAxe] /6L o
2 FygaAzo] ofst Aluure] FA]of ot}

et

external elastic

—’—r‘

olF @lo] Jsskm 2 XA AEZ EA WY o

FAESY Fao] dofum, o] 13| Fufo] AWHY

SIS Sk 2RAS BAE YuroR olEste]
& ]

Z251HA] AAYate] ZAEth AHE AF2RS 22
o8 AR, FE ' 96%e FuEEIAEH
I T 20~25%9) MESS A&HHOR RSl Qlrh

ol EAIE Fo| ARHAN BEBLATI oF A
HEOl 46% AEo|il VHA|E collagen martrix®@ ©]5-0]
Z] 7@114- x]-o] y_o]‘— Ao A AHE AR EXE

i‘%ﬂ—‘z—lﬂoﬂ ’L’%“H”—.P 5—31—4 ——’-?*3413 oF 67H%‘1°ﬂ JJJ—J—Oﬂ
25, ol 3\|7ER| AIRYUURS fibrotic maturationo|
oa) gFolx|al FihfHo] 713t E3F AHIE AR

B 7R oA 9] negative remodeling®] 2HAY3S}
o B e RUT + Yon, Fuae 24
o8 WA 4 2141 Eﬂﬂ %EF’*“”.

(coronary angiography, CAG)=S Aldst Zx} ZofA A
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2HIES 0183 TYEsUIME T AP0 S oS5QAto] 3 AF : MDCT calcium-scoring Al 22} thiyo=
520409) 249k MDCT CACS} AEAe] ool RS Ea Thed Ut TR
dlZe1ape] 7H54 obn A St Sl AEAD BlE e o5e4E BAs,
3. Xtz 24
II. EHJbF = %FE WA 2o<e AHeFA EA(quantitative coronary
angiography, QCA)-2 PhilipsA} H5000 ¥+= Allular T

e A AerE B Z2 g olgsle] AlMsirt, £

20064 5%_1?_]3 20094 5Y7kA] Atk 2lof| Al Z|2]+= SPSS for Windows 12.0(statistical package for

MDCTE A|&)3l & o292 ABES A]&3) 34 1,131 the social sciences, SPSS INC. Chicago, IL, U.S.A)<

W 2 ZHANS /\l/\]tﬂ— 1789 (A} 1599, of=} 197 ol g3t A4E W et EFHERE, HdAE4Y
BFAY 617, AYRE 51714, womelEae  MTE R R EBR Vsl didvlis 59
13398 P 57HH) S gjaro s 3hn) unpaired t—test, chi—square testE A|3js}¥ L, thHzF
3| HEA (multiple logistic regression analysis)< o}
—_— o AR S ol AR BT, EASN
FET O R CAGER =3
Calcium—scoring2 3t JAIZEL 64 slice MDCT
(Somatom Sensation 64—MDCT, SIEMENS, Germany)
& ARgeton, kel AEHE<=7} 60 beats/min ©]3} Mm. 22 it
2 AHH 5 HHe s23E flste] 84 7k —r“l‘loﬂ
NAE PR RSl JHES RUE ST 2 o e
T N I i
TOmLE FUT F, olol ARAYF 00mLE FUF i@y HgATel FRAAY FAL MBA 6]
Sct, 2o 9 RS FUS AE SO FU (421%), WAL 10109.3%), p= 00030, e
(empower CTA injector system, E-Z-EM Inc, 2994|(21.8%), 30%1(52.6%), p =0.0001, ILA|EZ2 319
Westbury, NY, USA)E AM83}0] 4~5 mL/sec?] HE& (23.3%), 5%(8.8%), p=0.0192% F F7tof Zjo]& B
a5 FYslt 294 = T 2Ake] AR s o] ot sHARE 289 6990(51.9%), 334(57.9%), p=
S U3 A0 HUE Yo 620l S A 0,162 P U4 Aol 9T
QAZE Tl AT BARA A AR HEE o old Q4 Reme w4 Aagage) vEa
z3lef oA AlgYskelt, o 1194(8.3%), XH““"“* 39(5.3%) 0101, &SR FA
Calcium—scoring g&2Ql 3742 Ws™ 5 0 % 769(57.1%), 289(49.1%), <HEE FHT 439
AlsM(left main coronary artery), FA5HTAEW (32.3%), 219)(36.8%) 2 T o ko x}ol7} §lolow, Z
(left anterior descending artery), Z3]AAFEM(left A HAE 39(2.3%), 59(8.8%) A T & Ztol *}o)
circumflex artery), $-AFsM(right coronary artery) HAHp = 0,040), o|HA Axguz =Ast A4
o7 FEste] HEslelal & Ao & ALE okelh TEES HIPZNE 65.2£8.5%, P2 63.7+9.6%=A
FAHAE Aldisl7] et e g 7|E0 AHIEES & o holl Fol3t Zol= YUATHTable 1),
AASE o] 50% ol W Fzlol WAd AHeE
SHE W APHOR HOIFAT Casscells 579 BF o matso xojs 4
of g w4y AHE W AE2 WHvks e 5t
Ak R} fiAlel A A ﬂ%‘ﬂ 2 82¢])(61.7%), A

AE o] wh2 BEdpdo @i udzlay) Lo 2L 289(49.1%), T4 339(24.8%), 189

oJAbH B4 FAREW 2ol A7 MDCT (31.6%), #2|AdA] 1790(12.8%), 8|(14.0%), F=F3HA=
= ujwslglon, AT ey = HIE 2 1941(0.8%), AMBZRE 39(5.3%) ZA] HF71A]

Al (p=0.047)9] = HIgA

2 Lhro]
CACS 59| %}o]
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Table 1. Baseline clinical characteristics

no ISR* re ISR
Variables P
n = 133(%) n =57(%)
Age(years) 60.2£9.9 65.8%9.0 0.0001

Male sex(%) 133(100%) 36(63.2%) 0.0001

Risk factor(%)

56(42.1%)
29(21.8%)

11(19.3%) 0.003
30(52.6%) 0.0001

Current smoking
Diabetes mellimus

Hyperlipidemia 31(23.3%) 5(8.8%) 0.019
Hypertention 69(51,9%) 33(57.9%) 0.446
Clinical diagnosis(%)

Acute MI 11(8.3%) 3(5.3%) 0.467
Stable angina 43(32.3%) 21(36.8%) 0.547
Unstable angina 76(57.1%) 28(49.1%) 0.309
Qd M 3(2.3%) 5(8.8%) 0.040
LVEF (%) 65.2£8.5 63.7£9.6 0.288

T M myocardial infarction
" LVEF : left ventricular ejection fraction.,
" ISR : in—stent restenosis

3.3+0.4 mm, AFZL 3.1+0.3mm, p=0,0042A
ot AolE WAAW AEE 7ol 254464 mm,
26.5£7.2mm, p=0.3142A gt IFol] Aol UL
American College of Cardiology/American Heart
Association classification®]|] 2Jgt W e EFollAl
XA E(B2/C)7F HIGAE 9490(70.7%), ANEAE
459(78.9%), p=0.238%2 <= ol Aol7b gISlth
(Table 2),

Table 2, Coronary angiographic findings

3. MDCT coronary calcium-scoring

MDCTE E3&A AYSsE Total CACSE H|EZ-
371.2+500.8, M@ 389.3+458 30|, x|
CACSE HF7HA|(left main) 21.7+60.2, 20.2+34.0,
2175} X (left  anterior descending) 151,2+227.8,
120.0+182.1, H3JAA|(left circumflex) 69.9+135.5,
89.4+135.6, A5 (right coronary) 129.9+236.8,
146,5+260.1, 7123l target lesion CACSE H|FZE
108,6+156.3, PR 92.8+165. 224 <t 7hol| 2jo]
L gl9ltK(Table 3),

wE

Table 3, MDCT coronary artery calcium score

Variables no ISR re ISR p
MDCT finding CACS'
Total CACS 371.2+500.8 389.31458.3 0.185

Left main CACS 21.7£60.2  20.2%+34.0 0.862
Left anterior descending CACS 151.2%227.8 120.0+182.2 0.361
Left circumflex CACS 09.9%1355  89.4+135.6  0.365
Right coronary CACS 129.9%236.8 146.5+£260.1 0,667
Target lesion CACS 108.6£156.3 92.8%165.2 0.530

no ISR re ISR
n=133(%) n=57(%)

Variables

Target vessel (%)
Left anterior descending
Left circumflex

82(61,7%)
17(12.8%)

28(49.1%)  0.109
8(14.0%)  0.815

Right coronary 33(24.8%)  18(31.6%)  0.335
Left main 1(0.8%) 3(5.3%)  0.047
Stent diameter (mm) 3.3%0.4 3.1£0.3  0.004
Stent length (mm) 254%64  265%7.2 0314

ACC/AHA dlassification (B2,C0) 94(70.7%)  45(78.9%)  0.238

" ACC/AHA : American College of Cardiology/American Heart Association

" MDCT : multi-detector computed tomography
' CAGS : coronary artery calcium score

orEgE ~UE T AR WHe 5Tl Aol
A A AAE Q) sl A AR
(multiple logistic regression analysis)ol|lA] HAJ(OR =
36.59, 95% CI =5,899~2226.984, p=0,0001), &7t
Z] HH(OR =168.01, 95% CI =7.831~3604.340, p=
0.001), @H(OR =2.63, 95% CI=1.071~6.450, p =
0.035)°] f+-oJgt AAZF IS QAAATHTable 4).

i

5. &= ZCEHNIAM THE 2D 23 E =8 0ol
eIx

ey Aeteld AR BE oS A4S A7) 9
o] o S]AEA(multiple logistic regression
analysis)ollA] AF(OR = 1,11, 95% CI = 1,012~1,222, p
- 0.027)0] 9oIat AFR A= XA Table 5).
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Table 4. Multiple logistic regression analysis for predictive
factors of restenosis

Table 6, Multiple logistic regression analysis for predictive
factors of restenosis in old age patient() 65 age)

Variables OR 95% Cl P Variables OR 95% Cl P
Male sex 36.59 5.899~2226.984  0.0001 Male sex 09.32 5.054~950.848 0.002
Left main 168,01  7.831~3004.340  0.001 Diabetes mellitus 7.39 1.022~53.449 0.048
Diabetes mellitus 2.63 1.071~6.450 0.035 Hypertension 2.60 0.541~15.025 0.285
Hyperlipidemia 0.24 0.055~1.008 0.051 Hyperlipidemia 0.33 0.034~3.113 0.331
Age 1.04 0.999~1.089 0.054 Complex lesion (B2/C) 0.39 0.038~3.895 0.419
Od M 5.44 0.840~35,231 0.075 Current smoking 0.62 0.087~4.342 0.627
Diameter stenosis (%) 1.05 0.985~1.121 0.136 Stent length (mm) 0.97 0.846~1,114 0.674
Stent diameter (mm) 0.45 0.133~1.533 0.202 Diameter stenosis (%) 1.02 0.894~1.165 0.761
Current smoking 1.12 0,425~2,945 0.820 Stent diameter (mm) 0.94 0.075~11.764 0.963
Left anterior descending 0.92 0.396~2.292 0.915
" OR : odds ratio
CI : confidence interval
v. 1 &

Table 5, Multiple logistic regression analysis for predictive
factors of restenosis in diabetic patient

Variables OR %% Cl P
Age 1.11 1.012~1,222 0.027
Current smoking 0.16 0.010~2.487 0.190
Hyperlipidemia 0.17 0.011~2.527 0.196
Stent diameter (mm) 0.42 0.049~3.556 0.423
Diameter stenosis (%) 1.07 0.901~1,279 0.430
Complex lesion (B2/C) 1.94 0.122~30.883 0.638
Hypertenson 1.43 0.308~06.662 0.647

gatit EUAM HEEY 23S =2 0l
Xt

654 el e WA A TR A3

oIS A7] ste] thHEF I HEA(multiple logistic
regression analysis)ol|A] HA(OR =69.32, 95% CI=
5.054~950,848, p =0,002)3} FH(OR = 7,39, 95% CI
=1.022~53,449, p =0.048)°] f+oJgt AHZ} oI5 A
% HTable 6),

b

o
e

A O] A3|SHcoronary artery calcium, CAC)&=
B AJote] A B EAGEAY G W o
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MDCT total CACSOIM: 227k, HAslax], 3]
AR, LIAEM Target lesion calcium—scoring X5
oAl ekt xtel AolE HolR] gFdTtHTable 3).
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ik sglA, B AHeIA] BT Tl
3t Ay= MDCTO| CACSYRE 7HA|AL M)

D BRI e
S,

Azl BHAE A5 ARE A7) ffste] thHEF 317
EA(multiple logistic regression analysis)olA B4
AR W, o]l [ofRt AP oS QAR
(Table 4), 53] GieHe WY A3jte} Wt
o] QUL ity TEAPOIA s A}t Jr=7} 45t
wWlsHEste] F4o] Qe Wi SR = Wi
2315k} Wks ™ Hzkel At dAsHA dHEo] 9l
ok G Sg B Aol okRgE AdE
A% % ARl B Yl dZaol hala cha
FRAS Age A Frge] folsH oolg A
AR et A|RE G eERto A calcium scoreZ} A
BRI oS 71 ZYHTable 5).

RS @71 fIstel ¥Rk 394l (multiple logistic
regression analyis)ollA] FA3} Ficrgo] [k AHF =)
& QIAGITHTable 6), -2vhel A= 1990 <
dhof] 2897 2] A7l g FUSe] W W A3 424
o B2E AN A7t A’ capg fHET
CACS $:2|= d™o] F71ekol wet F7kshe dA=dol 9
gh FEE 7P wol v wiZe] FA AE A sk
o o7} Hasltt, 2 AteldE 654 o] iy
Aol A APE Tofshs AR THHEIAYE CACS
F21eh Aol §lsiet,

TAEHAL Bjol ] CACS SAlE TAEY Wkl
WET Pelo] glon ol AFWA el Izt
A=A BY AH 5O o gAML} <=5
ohaL A ek, w3k Fu o] 3] Wk A9
&4 9 Fusinte] Aen wHsh Aol glow, &
WA} s W Fel o A glof 437}
A% B AP b Aojaks kAl AZahs A
vheEle QI Aubso] Aot BE wANE ZAsht
2 @S 7129 AukAel 71937 $Hel CACSE 3
tets dols AV k. mE FuAshio] Aslg
EHBIA) 7] wie] FUASE gl MW 3
BRI} Eon], A CACSS| ARl HAja dwo) g
2 Awo) At EX| @, A3 Aol F4 S
WSS Yoyl gk A Aol ok, e
w43 A2 5 gsite] Bass wAEY A3kl
Aol Alshe] EoPgR Ashie F7Isa dA 9l

o} B3] CACS 4|7} 400S s Aol H|E
Aol glole A Al sEe Zolr] flalf Fat
A 59 715HAE SR Ao mgo] F 4 Qe
2 AFolA= PR Tofdl= dISURE LobE]
ol 7] F&t IAe= w2 A o e
ATE Aock. 53] CACS A3t #AeF TawEY
BT Hgolw obd dAvkdol QAT 7AW,
B, el ke AERe] YA oEiden
3 4 9ok AlREL,

L 4 S 34 AS8AS, 29dd 94,
E T2 TR AolE HolA] A, S
SR FoI7t 2felE H Ytk

2. W 29E SdolA Y A= HFUA

2 2] Foli= flary.
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+ Abstract

The Study on the Independent Predictive Factor of Restenosis after
Percutaneous Coronary Intervention used Drug-Eluting Stent : Case on MDCT
Calcium-Scoring Implementation Patient

In-Soo Kim - Jae-Bok Han" - Seong-Joo Jang” - Young-lll Jang?

Cadiac center, Chonnam National University Hospital
Y Dept. of Radiology, Dongshin University
2 Dept. of Radiologic technology, Kwangyang Health college

We sought to confirm an independent factor about in-stent restenosis (ISR) in the patients who under-
went drug-eluting stent (DES) and know a possibility as a predictor of measured coronary artery calcium
score by MDCT,

A total of 178 patients (159 men, 61.7£10.0 years of age) with 190 coronary artery lesions were in-
cluded in this study out of 1,131 patients who underwent percutaneous coronary intervention (PCI) with
DES implantation for significant stenosis on MDCT at Chonnam National University Hospital between May
2006 and May 2009. All lesions were divided into two groups with the presence of ISR : group 1 (re ISR,
N=57) and group II (no ISR, N =133),

Compared to group II, group I was more likely to be older (65.84+9.0 vs, 60.2£9.9 years, p = 0.0001),
diabetic (21.8% vs, 52.6%, p =0.0001), have old myocardial infarction (8.8% vs. 2.3%, p =0.040), left main
stem disease (5.3% vs. 0.8%, p=0.047), and smaller stent size (3.1+0.3 mm vs, 3.320.4 mm, p=0.004).
Group 1I was more likely to be smokers (19.3% vs. 42.1%, p =0.003), have dyslipidemia (8.8% vs. 23.3%,
p=0.019). Left ventricular ejection fraction, lesion complexity, and stent length were not different between
the two groups. Total CAC score was 389.3+458.3 in group I and 371.2%500.8 in group 1I (p =0.185). No
statistical difference was observed between the groups in CAC score in the culprit vessel, left main stem,
left anterior descending artery, left circumflex artery, and right coronary artery, On multivariate logistic re-
gression analysis, left main stem disease (OR = 168.0, 95% CI = 7.83-3,604.3, p = 0.001), male sex (OR = 36,5,
95% CI=5.80-2,2269, p=0,0001), and the presence of diabetes (OR =262, 95% CI=1.071-6,450, p =
0.035) were independent predictors of ISR after DES implantation,

In patients who underwent DES implantation for significant coronary stenosis on MDCT, ISR was asso-
ciated with left main stem disease, male sex, and the presence of diabetes. However, CAC score by MDCT
was not a predictor of ISR in this study population.

Key Words : MDCT(multi—detector computed tomography), coronary artery calcium, restenosis
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