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Early Clinical Experience with Flexible Coil(Gianturco-Roubin) Coronary Stent
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Background and purpose : Abrupt vessel closure and acute ischemia were unpredictable during
percutaneous transluminal coronary angioplasty. Abrupt or threatened closure after coronary
angioplasty is associated with increased risk of myocardial infarction, emergency coronary artery
bypass graft surgery and in-hospital mortality. One of major causes of these complications
was associated with coronary artery dissection. Intracoronary stent with various designs have
been developed to treat dissections or acute closure after angioplasty. This study reports on
the early clinical experience with flexible coil stent in a single center.

Method : From March 1993 through December 1993, 33 patients underwent coronary stenting
with flexible coil stent(12—20mm length, 2.5—3.5mm diameter) for various indications(acute
or threatened closure, suboptimal result after balloon angioplasty, elective).

Results - Thirty-two flexible coil stent were successfully deployed in 31 patients among 34
attenpted stents with 94% of procedural success rate. Intracoronary stenting resulted in an
immediate angiographic improvement in the diameter stenosis from 87% before stenting to
18% after stenting by caliper estimation. Emergency coronary artery bypass graft surgery was
required in 1 of 33 patients(3%). The incidence of in-hospital myocardial infarction(Q wave
and non-Q wave) was 3% (1 of 33 patients). Complications included blood loss, primarily
from the arterial access site in 4 patients, hemopericardium and aspiration pneumonia in 1
patient respectively.

Conclusion : Initial experience with flexible coil(Gianturco-Roubin) coronary stent indicates

that it is a useful adjunct percutaneous intervention to prevent or minimize complications
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associated with coronary artery dissection after balloon angioplasty with high technical success

rate.

KEY WORKD : Flexible coil(Gianturco-Roubin) coronary stent.
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transluminal coronary angioplasty, ©]3} PTCAz}
AL AFAFAAS A9 N2 R A
A aEY dEy 85313 dDd] &3
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FARE SE}7 A3 g2 Az 7177 A
Lxo] AMGEI Qe 1 F stents T Aol
A JIAF ez FAYAE AXHFE= WE
23 2 98 3t @ Toly vt d WS
@Yo 1AL FFAF H recoile o
Ao zN AeF #5Y E7E JU= FANZ
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292 749 3402 3Y(coil) 29 interdigi-
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Fig. 1. Indications for flexible coil stent deployment
AC : Acute closure, TC : Threatened closure.
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73 X3} stent7} FFA] Zo)7t oL v
A& 4= Ith(Fig. 2). Stent?] A A A& ALg-€
F XA X 2}(balloon catheter) 2] 27, stentZFA] 7}
AAE 4T g3 2R R

4. Stent Al& 2

Stente 2 7©] 2.0, 2.5, 3.0, 3.5, 4.0mm, Zo]7}
12mm % 20mm¢l Aol FFHIZ Ut} stent?]
Ao wal f =X (guiding catheter) 2] A€ o)
gtz = stent®] FAo] 2, 2.5, 3mmd B¢
F==2ke] WA o] 343 0.077 inchQl large lumen
8F = Z=ALE AL&-3]ok3lH stent®] 7 o] 3.5,
4 mm 1 7% Aol HAF 0.089 inchg! large
lumen 9F §% XS A3 of 3} (Table 1).

FZ 2709 Lumax(Cook Inc.) FEEA+ 8FE
0.089ichg F8&& & Ut} Stentd trackabiliyS
4327171 Y484 0.016 inch 3 0.018inche]
F = (guide wire) & ©]&3oF 3l FHEA
2 stentS HHl AT F 5 7IgtelA 8 7|t
BAE2 F 3020A 6027t TS FFAZ
+¢oz TS ¢H3) AN F FAH =AE
F ImmAE Loz HAAA stent2HE £
Al F AAR AEF B5Y 2SS APF

Zoq @ Fo] A& B¢ stentf oM A2} FAGFE
Al 4 ok

Alg ¥ AL coronary care unitZ &3 F
HAEA AHE E AZELHAES AT
HEFHAY sheathe A& 4~6X F T2 A&
g2d AAE F 3ok AlE 4~6A10F AAT
735 stentA]EF BAY heparin FHE T F
1 At Ao 2 ACT(activated dotting time) S
&3t ACT7} 150% ©]3t @ o AAZR A&
g2e AAE 3% Ale 3272 AU hepa-
ring oF AIZFZ 100099] Fj3hAA PTT wha}
BFote 99 E =S} (PTT © 45~80%) th3d
o}3 heparin FE TG F ACT7} 150 ]
3A] A A gt F A sheath A AF SAF P&
FRIF FAIZIFH-E heparinF F& THA] A1 2319
AF AF 2ABF 9 O o]F 6AL AFHo=E
PTTE £33l PTT7} 45~802 2 FAHEE he-
parin ¥ Z-& ZH3IHA heparin F9E& oF 3~4
A7F A &3t} A dextrane A|EZARE A
g 100ml2 T3t 24Xt FFgeh. BT
SIAZ coumading AlE FLY 10mgFHE ¥
prothrombin time®] INR(international normalized

Fig. 2. Panel A : Schematic representation of flexible coil stent preloaded on a balloon cathter. Panel B : flexible

coil stent in position after deployment.

Table 1. Compatibility of flexible coil stent/balloon sizes and guiding catheters

Guiding catheter required

Stent size(mm)

Balloon size(mm)(at 6 atm)

8F and standard Thohy-Borst 2.0 2.5
Y-adapter 2.5 3.0

3.0 3.5
9F and large Cook Tuohy-Borst 3.5 4.0
Y-adapter 4.0 4.5
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ZAs0 HAF o 29 7tA Ttk 1 9]
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1. CHat &xt

AFHHFZAY 82 33l A 34709 stentA &
o] AeHoen I F 319 32709 stent 4}
ol 4&3td 94% 9 Mg BT &L BEAG &
#5AH FA3|HFgAol 2z} 178 2789 stentit
dol Alzd 198 AT e oA 174
stenti} ] o] Al =E AT i FERAF FAb 287 (85
%), 42 5 (15%) ol A om BT AHL 55+ 10.7
ACEN 1 33~72)Ach WA Adez A
HAF 124, BHHA QHF 94, IAFA 42
AN Furd kg FATS 8d E I A2
73 Fo] 4 ATt StentAl £ HgFoz FAH
A 64(17.6%), FerA A 691(17.6%), suboptimal
result 2090 (58.8 %) ¥ primary elective7} 14(2.9% )
Aok Aed F44 FEEL HT 62%(HY -
35~85) At BEWRIALAY Bd¥F FFo)
168 (48.5%), tt¥ @ Ae] culprit A stentA]
%o] 1738(51.5%)°|AH(Table 2). AZHATHA
¥ F(infarct—related artery) ol 2] stentA]& o] 69
on o] F 1ddAME FAAZANFT F7Iztel
23 #FAY ¥ 8329 (intracoronary uroki-
nase infusion) AlFF FJFo] olo uigh
PTCAF- 50% o]’ 2] #od g 2ol B o] stent S
A st

Table 2. Demographics of the study patients

Sex(M/F) 28.5
Age(mean, years) 55(33—172)
Clinical diagnosis 12

Stable angina 12

Unstable angina 8

Old MI with stable angina 8

Acute MI 4
Single-vessel disease 16(48.5% )
Multi-vessel disease 17(51.5%)
Ejection fraction( %) 62(35—85)

MI ! Myocardial infarction

2. HYi stent U AlEE 47

Flexible coil stent& AY-& A =g A9 EXE
HAA3PF 134, $AFY 140, HA3MFH 7
doln] $@AFY 2 H3MFR 42t 144 4t
Joll AFA3IATt Stente] A ZHolo] WE B
¥ & Table 33 ok A= ¥ stent®d 73 3.0mm
ol B4 97% 2 F-EE AAEH 2T stent
Zol7F 20mme] A-$7} 3470 F 2870 (82.4% ) F k.
AHA/ACC B7d] ©& A& #HAio JHE type
A7} 89, type B7} 229 (Bl © 9, B2 © 13) 18] 3L type
C7} 44t B AP EE Asd 87% A
ANEF 18%2 NEF 98 24448 B4
Algo] AEE 3195 1594 A& g F
APeHEGES Adstd AP ZE AolA
Aleddo] daeS AstAh

3. BE

Algd AHEE 29 e 1994 non-Q
wave A4 Mo] YR stent 4Pl AHE 2
dF 1ddXe SFAEHL-I&S APt
Algd I FHFOZ gETY JAE9Y EF
(hematoma) 2.2 8ol B P A7} 49, stent
Aled AEsto] 2Asle AsHZFE S A3
Ao} stent AlEE L FAHAAYT FHFFEGl
T2 YRAHE BERoy Az HAME A3

oN

Table 3. Distribution of the diameters of stents used
and the vessels in which they were implan-

ted
Vesse]  _Stent diameter and length(mm)
’ 2.5/20 3.0/12 3.0/20 3.5/12 3.5/20
(n=1) (n=3) (n=20) (n=3) (n=7)
LAD 1 1 7 i 3
RCA 2 8 2 2
LCX 5 2

Table 4. Complications

: Patients(no)
Non-Q wave MI 1
Emergency CABG 1
Arterial puncture site hematoma 1
Hemopericardium 1
Aspiration pneumonia 1

CABG : Coronary artery bypass graft, MI . Myocardial
infarction
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A2 AGHAAEE ABF F¢7t 14,
stentAl EEF AAAY £32 LS NPT
A4 wdo] 2AY B97H 19 AR HTable 4).
HEFAAATA FFoz £ aRY 4
7t 25 thEFY sheathS A& ' AAT
L FAss

nl ol

PTCAF <} 2~12%94 LA & Y& FA
# 4 PTCAS) F8 AFHY Uz Folglon
D oy ATelA FF FFZol Wututg
So] FAAAE dosed 2@ L e
Aoz gA JTpiD. ol ge FAHAY
JdutHHE $FAEY LS o dAY 4
275 AL oprlste ol AF o

FHEL AL F At TS o] PTCATE Ashte]

SHFATYLIES NPT ¢ FEF A23H
o WE7t ¥ old] mE AbgEe] 3~18% 2
Agdoz AP Aol v =& A7
UG 535 425 o] AL A&E F4

Fig. 3. Angiograms. Panel A : Right coronary angiogra-
phy at RAO projection before PTCA. Panel B
. After PTCA © RCA showing acute closure, with
TIMI(Thrombolysis In  Myocardial Infarction)
grade O. Panel C : After insertion of flexible coil
stent : patent RCA without significant residual
stenosis.

olo] @& F&F Y AMY & JFS FEZ AeF
FAHAZ A% AP S AT SFFE
< Y3t A FHA FE2 AP3te Aol dF =
FL 4TS T olg 2 FAWUAA iRl
AgWYo s A} PTCAS NP&AY Ze ¥
HH o] AW FAJAA B AL
QWSS AP & Utk =3 BFE=AE o] &7
FAgRZEL qA7 &2 VIdEe T LA
oz #FY FFE FAANE F A2 2 QA
g7t HAe £} olet e AFHE IH
317] 98 B MEL 71771 EEo] AHg-E.
o] ¥ stente FFHA] A= FFHAE 7]
AXoz AAFE HEE 4L st AU
gholu} uizld WutS @Yo 1AYAI| §F
AF &Y recoilS FAFOLEZN A&F BFY

FE HU=2 FAANZ & de HHoly ol
Ze BEHoz A2 48 7HA §39 sten} i
w5]o] go] o] &5 Ut} Sigwarts'®& PTCAF
FAEHE B 119 9] $x}o A Medivent self-ex-
panding stent®] A& Al=3tH 119 BT A
Algo] AFsRe A&eF Abd, 42734 ¢
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SHBTALEES 9T & %lo] PTCAF
HAY AF A stent7} F&E H]FEEH %
B AS ¥udgt)h Haude5'92 PTCAS Wt
wHel7h 5 2 S84 AXE 247 FukE
yebd 1589 @z}l A balloon-expandable Pal-
maz-Schatz stent®] AU A|Est BE oA
Algo] AFste] PTCAF Uehule]d FxA &8
A9] stent®] €4S B339l HerrmannE20
L PTCAF TFA1& 249 Palmaz-Schatz stent®)
&84S BUEs7] 3l 568 9 FHatolA HFgH,
nonrandomized multicenter A7+& Al sl SHF
02 A3F stentA]Eo] PTCAT S T RA&Z
83 22 27 AT &L Holu 4349
A A olg A HaAvt #EH gy ¢
ALF FH#Fgo] f3ttn AT FUdME
AR EW A F 522 0] Palmaz-Schatz stentA] & 2]
z7] 23 € @ 719 FHAAE Budlgon
"l =23).0 palmaz-Schatz stent® Al 213 9]
BAZF 2elold TERAEE AYPFL B ¥
At oy AFAE 93] PTCAZF A5 S
o] AW Po 2 BFEAE o] &3 EHAS
# stentd] FEEAol BHEHUEH FoleyEHW e
PTCAZ} A3g 5652 &AX BF=AE ]
B3 o] stento]l HIF FF o} AFH &
F& fA%e Jo 4T &l E2(100% Wi 29
%)S Bustgch

Stauffers292 PTCA7} Ao & 829 2] $x}o] A
BAFEAE o] &3 T stentE BlF A} A
&9 HEEL 47 0% R 79%2 %o 6
NEF 33 deRz2dEd A& do] 42
4% R 40% 2 FTel FF 2olzb UATH
Iwabuchi520-& PTCAF FAAHE ¥ 120 9
45 sentit S AlBE 64WFH AA} PTCAE
AlQg 56 s dzt FHAAG Ay
stentE Al Fxlol A Qi 4274, intraaortic
balloon pump®] A8 2 94 7ITNF Al H9
7H&E & (patency) ©] Estth Ujgtutelo] ol 7
ZANE A7) MM stent B A& F¢ AUYH
stent7} WEhke]E HEE Egstoof =

o
i
Mt ooXx

)

554

a3 2 A9 stentd] Al&o] AFHYNE B

FHL A5H HTHYL 2Y 5 A, ol
Ao 9J8}] Palmaz-Schatz stent®] FRA| & Z A
9] f8A40] Bugdoy FFII YE stentd

Aol7b 15mmZ A glom F#o] tor-
tuousF -5 Algol ofzigo] glo] dHoz o
AX L At
Bar5?2”&  Gianturco-Roubin stent$} Palmaz-
Schatz stent®] &A1& 8] 13}7] 93 Gianturco-
Roubin stentE A] &%} 788 ¥} Palmaz-Schatz stentS
Aled 600 o] AFE BA% A7 Algo HFE,
FHFAHE, AR, $FHFN 3 v
2 stent®] FAAHAFA= F2F 2ol Yot
H#o] tortuousd A H Aol FL AFL Gianw-
rco—Roubin stent®] 4¢je] M Hha SHh
Flexible coil(Gianturco-Roubin) coronary stenty=>
0.006inch®] 272 717 stinless steel2 B FALR
interdigitating loop9] AR 4L 3tmgen 19
851 5-E] Roubingoll o5t A4a A7}t 23
5o} 19924 59 w]=F FDA(Food and Drug Admini-
stration) A Al FAH MG At A FRAlE
24 F9E Y53}t Palmaz-Schatz stent7} T
Fa3kA 23k 2ozt 15mmE B mesh7}

Edoz lsle Wwiel Helzt ZAAY
A7 & A 2 Fho] FETES B ¢
#AHQ 7172 GAADL Ytk GeorgeF? L
PTCAS S48 9 Ay duts 2 2] X & 2 flexible coil
stent®] 848 H7138t7] ¥ multicenter A
oA 51879 BAlolA 954% 9] AlE AFEH
stent AlE 2 Q1ete] SFAFHL-IHeH TR
g HIEE Y & UANSES Badtgrh Iyers®
& FAATANE 15Y0Ulo] PTCAE Algire
827 FHHE Bl 468 Ao A FFRA
%2 5970 9] flexible coil stent®: AP35l 98% 9]
Ale 4388 Biaddov 36%9 & stemt®
AF 2 54% 9 AYPAES 23 Yl FEYo]
SAHAE FANA PTCAE ANBE B¢ gut

Aoz APALo] F 60%0| 3R Tl U

T30, YakubovsSV & #EHo] AN A
3ato A flexible coil stent®] A-&AE H713l7]
A3l 11489 AN FAHAG b A
e Bt of s/Y FHBEATN APFE
ol 47%2 UNHAQ FAAZEF 9 AP E
H3) e Huste A& ¥WHrt FA He
A& ¢ 4 doh
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Ao Bish fFAMEHA 94% 9

27N E AEEE dAer Also A
192 A 93 ZE ol A SFHTH 3 zot
Qu ATAMTL Ak APEREA oA
GeorgesV 2 6719 FHAF 27 39% 9 AP
&g Budn don APAELE stentd] F Ao}
A8 ot Rastgoha sk e). Iwabuchi®®?
2 FAHAG deH oA flexble coil stentE
A3 319 x5 o7l g 53 TEAETL AY
g oF 25% 2 BusPct B AFdMe A
35NN FHRFNZGES AB3A F3)
gon FHA i Hurp FF Qlojof &
Aoz AZtE) SentA]Eol] A ddeg2e
20 APRE, TR ExY 2 F2x239
AR 7} AAEA] EgFoes A9 # QUvh B
AFAA 200l ) A& A7t AJeH =
A Az BAAg ¥l PR B O
dor Aztdn FHFToz FAHARHY
283 sentd o} HAE & F ded F&
£g9 9o zE YEFTH AR EE, 9
¢ @ Fuu 2PSo] BRusa U, Agra-
wal 5% & flexible coil stemtZ A3 2887 ] &
A A A &% 300t FH FEF S AN
A3 %3 Z (arteriovenous fistula) 7} 5%, 735
o 2 (pseudoaneurysm) 7} 9% Ao 53] oz Bl
1o gl # FEFY APl U B
AT e 4ol 8-S 83t HEFHHAL
Holo] HEo]l BIHYoH PFo] LN BE
#27} E S sheathE A& ohEd AAT &
24 el Flex stent multicenter A7V A4 7)ol &
HE S sheathE A& &2 AARoW 4
F3u710E sheathE Al& 4~6A12EFol A A3t
Qo sheathd] 7 4UFRE A{HEZE HPL ¥
gete o s uitol¥: dEHEH MR
g Zo] 72438tk Flexible coil stent Al&E3F-
stentd] olFAH MY BHixE o 87% 2 BAHIL
AEH? A& Pt 5T go] AN s 53
Aled Ry dol AND A% obFA Ao
93 o] =}, NathE3£ flexible coil stentE 4] &+
1459 9] 32E 179 0A sent7} AYE FH9
ANE masiged o F 24relwe 4
A7} 76, A& 19F FE 21UAo]of] 2T

obgd HAZ 10d(h =3 hAFg £4 A
W o] eccentricdt AV B FAUF FFE
HQl &ztof| A QoA & NS YRt
sRoem 28 ¢ F9 AL FLuoYyE T3y
o9} & FEFE FY F UL AANFA.
Agrawal 539 & oJ2j7tx] H$ZF 02 flexible coil
stentA} & A2 288 o] bl A stentd] ¥
AZES BEA3 23 sentd] Z7]7F 2.5mmeo)3}o)
A Wahaka] st stenco] o)Ete] $AS] ¥R
22 3¢ 98=r 1 itk B dFdAMe
159014 Al Ogd FHAFTHAZIE S AH3}
o RE SN AP dEUISTE Y
3t AEF HYAAA stened] olFA HAE
Hel A= #FE & Yk

1 o)9)e] FHF o2 19004 stentAlEF Ad
oz AGHAES APEAed PTCAT &
AAR-ge] FAol o wE T AN FAFH
H# A7) #}o](balloon-artery mismatch) 2 <13
Wehatal o2 R e e £80] stenAEF T3
s¥oe o otais o] Adetle] wAg Ao
ALE g3 F¢ € SFAGHAER

U FRF8l0) HAHAAS

b K

2 o

o1 oA :

A9d A¥% #59 $4&(PTCAS HHA
Bew Ao oA M3 HA AFHY de
ge53 Qe s F&F FA&It 2y
PTCAS] A3 A, A% =} gte] & subo-
ptimal result$-& A vjs] 2 FHAjolth o He
A Wz o AL 7|FE0 nHHD
Qlom 1 % stentes 7 de] JAHT EEHD
9]0 1§ E35] flexible coil(Gianturco-Roubin) stente
PTCAS 24 #Hat gyt HAMA 2 5840
1A g o nuZ FDAY £ 53t 1
A ZUelE ojo g Bavt obF fith

i CHAM B i .

Flexible coil stent®] 24 #7187 93t
1993 3YRE 12971 33404 347 A
EU stentAl Q]S A2t e oo thE AHE
A3t

4 1}
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D tid@ate] B A%L 554(33~72), @t
28%, o2} 5ol

2) 94F Jdoz A FAF 124, B
AR BAF 99, A7 A28 Sd A A
HAF 8d 2 F4 AZANFo] 49 QT

3) StentitY e AEFo2 FAHA 69, Ut
#H 3 64, suboptimal result 206 ¥ @A & (pri-
mary elective) ©] 1t}

4) StentZ AT ¥do B¥ e HAAsyPAs
ol 13, SAEY 14 E F3MFHe] 7ot

5) 3301 % 3190014 32709 stentit ol 4 B3k
94% ] 4F&E B 15904 Mg odgd
FHATY 2P APt AP ZE ool A
Ale ddo] 4SS At

6) AlEF Aoy} A& e ofFA HHyE
AR oY non—Q I AN L SFAEFY L3
& AT AL 2 149 Ay 29§
Fo2 FAA MY 14, £8& g3l dEHEY
HAAES Y] FF 40, 43 HAES UREF he-
mopericardium®] 19§13t}

a4 &:

Flexible coil(Gianturco-Roubin) stentt= #5148
&3 izl Futso] #EW ¥FFN=
A FHF, & FAAAY et Aol SFF
£ 9% & de FERAIE°]H PTCAF subopti-
mal resultd| M= AHRE F e K83 veeF
Aagyyoez Asdd.
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