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A Comparison of the Intravascular Ultrasound Findings before and after
Coronary Stent Implantation in Patients with Small Vessel Disease(2.5-2.75 mm)
by Quantitative Coronary Angiography
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Division of Cardiology, Department of Internal Medicine, School of Medicine, Keimyung University, Daegu, Korea

ABSTRACT

Background and Objectives : From a clinical standpoint, coronary artery disease in blood vessels measuring 2.5 mm to
2.75 mm, as accessed by quantitative coronary angiography (QCA), has been classified as a small vessel disease, and
it is treated with percutaneous coronary intervention (PCI). The aim of this study was to evaluate the discrepancy of
vessel size between intravascular ultrasound (IVUS) and QCA, and its late outcome before and after stent implantation
in patients with small coronary artery disease (2.5-2.75 mm). Subjects and Methods : We enrolled 135 patients having
143 lesions who underwent IVUS-guided PCI. Twenty-three patients (26 lesions) were in the small vessel (SV, <2.75 mm)
group and 112 patients (128 lesions) were in the large vessel (LV, >2.75 mm) group. We evaluated the IVUS and QCA
parameters’ association with mortality, acute myocardial infarction (AMI) and target vessel revascularization (TVR)
at the 1 year follow-up. Results : On QCA, the pre-interventional reference vessel diameters and post-stent minimal lumen
diameters in the SV group were smaller than those in the LV group. The discrepancy of vessel size between IVUS and QCA
at the reference site was larger in the SV group than that in the LV group (1.44 mm vs. 0.92 mm, respectively p<0.05). This
discrepancy was significantly associated with the plaque area in both groups (p<0.001). Despite of having larger stents
implanted in the SV group than the LV group, there was no difference in mortality, AMI and TVR after 1 year between
the 2 groups. Conclusion : A coronary artery disease measuring 2.5 mm to 2.75 mm by QCA revealed large vessels with a
high percentage of plaque. The bigger stent implantation using IVUS did not show more complications after PCI and there
were favorable clinical outcomes at 1 year for patients with this condition. (Korean Circulation J 2005;35:123-130)

KEY WORDS : Coronary arteries ; Angioplasty ; Ultrasonography.
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L 3.9F 3719 30~40 MHz2] =AHmonorail ultrasound,

single piezoelectric crystal transducer mechanically ro-
tating at 1800 rpm)(UltraCross TM Boston Scientific,
Sunnyvale, CA, USA)E =8t fi=stol] HHel 9]
H10~20 mmo] $IX]AJ7] F WO 95 10~20 mm7}
A] automatic pull-back system= ©]-835}o] 0.5 mm/sec
&2 Fogsignt 2 AloA 4H9] $A}= automatic
pull-back system= o]-&35t ) Z2u} AAE At &

FS 3451 manual pull-backZ o]&sl¥rt BE g
AolA Dl 25uhe W A Ale i A"HE
A ol AAskeh Evhl 259 CLEARVIEW sys-
tem(Cardiovascular Imaging System/Boston Scientific
Corp., San Jose, California, USA)E o|-&35l% o &
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Aoy 9 gHH o Bl

WA EHOoTL W Kol Zx du Holol4 B
Eﬂ,;?ﬁ‘(external elastic membrane cross sectional area, ©|

3} EEM CSA), W7+ W& (lumen cross sectional area, ©]

3} Lumen CSA), :q-*PJ]' Wz (plaque cross sectional area,

0]} Plaque CSA)Y} =
SAsioich g WAl 9—]% EHA ]9 (external elastic mem-
brane)d} £|9H(adventitia)©] A F1E5 FHg WHCRE
Sl U WAL s Wekintima) o) 7] H91E =
Ast MAo g syt ABE 7pRRIE| oA ZHzF 5~10

I WA EE(plaque burden)S

mm <] TFEH A i AT HHE e = F

1ol W S-S 7 W dHA e R siglom, 19
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Table 1. Baseline clinical characteristics

Small vessel Large vessel
Patients/Lesions 23/26 112/128
Age 61.919.9 (yrs) 58.619.9 (yrs)
Male 17 (73.9%) 74 (66.1%)
Hypertension 6 (26.1%) 32 (28.6%)
Diabetes 6 (26.1%) 32 (28.6%)
Smoking 14 (60.9%) 62 (55.4%)
Hypercholesterolemia 7 (30.4%) 19 (17.0%)
Previous Ml history 3 (13.0%) 7 ( 6.3%)
Multi vessel disease 6 (26.1%) 49 (43.8%)

AP/UA/AMI 35/13/52 (%) 31/19/50 (%)

AP: angina pectoris, UA: unstable angina, AMI: acute myocar-
dial infarction, MI: myocardial infarction

ol5t B3}t Wiyl TIMI EHHol| o3t TIMI ERHE F &
Zrol Zpol7h gigiet, ke T4 Al A Az 8

A7) SV FolehAl AHte (2,65 mm vs, 3,36 mm,
p<0.05) AHIE Al & AHIE R919] X4 W) A% SV
ol A F2J8kA] ZHQktH3.00 mm vs, 3.39 mm, p<0.05).
e SAA Ale d B Ha A2 F ol 2jo]
7F §igich e A4 Ale F AYENYE ARER
SVtolA] F-2JakA] Z3E2K3.1 mm vs, 3.5 mm, p<0.05)
2EIEQ] Zojup AHIE FA9] e = 7 7ol zfo)7}

QoITHTable 2). TYFH 2G&olA] ZHE B A7)

-
o

R

2EIE ARQle A W 2 A9 2 39 lumen CSA
L Rt sVl fojebA Zgkoik(2.13 mm’ vs,
2.62 mm’, 5.72 mm” vs. 7.06 mm’, all p<0.05) L9+
Az oA AolE Ho|A| A9kth EEM CSA ¥ X4
o A7, Ha W A2 AN Bz oA {9
317 sSVaol A Lvtich 2tH11. 31 mm” vs, 13,37 mm”,
3.53 mm vs, 3,89 mm, 2.46 mm vs, 2.76 mm, all p<0,05).
Plaque CSAE = E3 9 oA & 271 2}o]7} §l
ot AHIE 4] o]F EEM CSAE SVIolA 2913 3
Z 3 g, Y9N A2 die] Ao folsiA 2
o 2

9Fo (15 4 mm” vs, 17.3 mmZ, 13.2 mm” vs, 15.5 mm”
2

o

Mo

1.1 mm” vs, 14.0 mm”, all p<0.05) lumen CSA%E Z+z}
of| A &-2l5}A AYTH7.8 mm” vs. 9.8 mm’, 4.8 mm” vs,
6.7 mm®, 6.3 mm” vs, 8.1 mm”, all p{0.05). E3+ A&
W AAE svEeldl Zzkel elelA felatA At

(2.8 mm vs, 3,3 mm, 2.3 mm vs, 2.7 mm, 2.6 mm vs,

Table 2. Baseline angiographic characteristics and procedural
results

Small vessel Large vessel
(n=26) (n=128)

Vessel involvement

LAD 18 (69.2%) 64 (50.0%) NS

LCX 5 (19.2%) 18 (14.1%) NS

RCA 3 (11.6%) 46 (35.9%) NS
Location

Proximal 11 (42.3%) 57 (44.5%) NS

Middle 14 (53.9%) 61 (47.7%) NS

Distal 1( 3.8%) 10 ( 7.8%) NS
ACC/AHA

A/B1 13 (50.0%) 47 (36.7%) NS

B2 4 (15.4%) 14 (10.9%) NS

C 9 (34.6%) 67 (52.4%) NS
TIMI flow

0/1 4 (15.4%) 26 (20.3%) NS

2 2(7.7%) 12 ( 9.4%) NS

3 20 (76.9%) 90 (70.3%) NS
Lesion length 17351 mm  188%7.2mm NS
Stent

Size* 3.1£03 mm 3.5£04mm  <0.0001

Length 19.8+£57mm  21.4+x6.4mm NS

Pressure 14031 mm  14.4+£3.0mm NS
QCA analysis

Pre Ref. VD* 2.65£0.08 mm 3.36+0.40 mm <0.0001

Pre MLD 0.43+£0.29 mm 0.50£0.33 mm NS

Post stent MLD* 3.00£0.32mm 3.39+0.49 mm <0.0001

Stent size-Ref. VD*  0.44+£0.29 mm 0.13£0.30 mm <0.001

x: 0<0.05. LAD: left anterior descending artery, LCX: left circumflex
artery, RCA: right coronary artery, ACC/AHA: American College
of Cardiology/American Heart Association, TIMI: thrombolysis in
myocardial infarction, Ref. VD: reference vessel diameter, MLD:
minimal lumen diameter, QCA: quantitative coronary angio-
graphy, NS: no significance

3.0 mm, all p0.09). A4 B AAL WA U A B
Z dytofl A svato] oA ARITHE.8 m
3.5 mm vs, 4,0mm, all p<0.05)(Table 3),

T 2530 A S 7 wtollA Blas] EE
ST AHE ST BT W, AHE 2 99

o] @t ulejol ARlE BHO] Wl £ o)A Holt

=
#
N
.L\D
=
=

MY RS2 HYTH XY Hate Alo] I AR A

Az Fo)| A AIVUS—QCA VD SVol|A] 1,44 mm,
LVEol A 0.92 mmE SVtolA {284 tol& H 4l
O 1H(p<0.05) HH FJolAe] AIVUS-QCA MLD pre2t

AIVUS—QCA MLD post stent= Tt 7tof 8-2J5t xjo|=



Table 3. Quantitative IVUS analysis
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Table 4. Qualitative IVUS analysis

Small vessel  Large vessel
(n=26) (n=128)

Pre-intervention or after balloon angioplasty

Proximal reference site

EEM CSA (mm?2) 15.88+4.00 16.37+3.60 NS
Lumen CSA (mm?) 8.12+£2.32 8.90+3.15 NS
Plague CSA (mm?2) 7.76+327 7.47+290 NS

Plaque burden (%)  48.08+12.69 45.70+14.41 NS

Minimal VD (mm) 4.29+0.58 4.28+0.49 NS

Minimal LD (mm) 2.99+0.48 3.10£0.61 NS
Lesion

EEM CSA (mm?) 13.36+4.42 1425407 NS

Lumen CSA (mm2)*  2.13+0.75 2.62%1.13 0.037

Plagque CSA (mm?)  11.24+4.19 11.63+£3.91 NS

Plaque burden (%) 83.36+5.52  80.55+8.70 NS

Minimal VD (mm) 3.79+0.60 400+0.62 NS

Minimal LD (mm) 1.50+0.28 1.64+0.35 NS
Distal reference site

EEM CSA (mm?)* 11.31£2.61 13.37£3.97 0.002

Lumen CSA (mm2)*  572+1.89 706291 0.026
Plague CSA (mm?) 5.59+2.39 6.32+3.15 NS
Plague burden (%)  48.501:14.49  46.46+£16.10 NS

Minimal VD (mm) * 3.53+0.47 3.89+0.64 0.007
Minimal LD (mm)* 2.46+0.42 2.76+0.60 0.014
Post stent implantation
Proximal reference site
EEM CSA (mm2)* 15.39£4.07 17.33£4.56 0.045
Lumen CSA (mm2)*  7.76+£2.86 9.84+3.61 0.006
Plague CSA (mm?2) 7.63+2.63 7.50+3.34 NS

Plaque burden (%)* 49.70+12.44 43.17+1427 0.032

Minimal VD (mm) 4.19+0.53 4.38+£0.61 NS

Minimal LD (mm)* 2.78+0.49 3.27£0.66  <0.0001
Lesion

EEM CSA (mm?)* 13.24+5.00 15.50+4.21 0.017

6.72+202  <0.0001
8.78+3.32 NS
55.68+10.45 0.002

Lumen CSA (mm2)*  4.77+1.51
Plague CSA (mm?) 8.47+3.82
Plaque burden (%)* 62.56+7.91

Minimal VD (mm) * 3.83+0.71 4.20%0.60 0.006

Minimal LD (mm)* 227%0.38 2.70£0.48  <0.0001
Distal reference site

EEM CSA (mm?)* 11.06+£3.23 13.95+£4.35 0.002

Lumen CSA (mm2)*  6.27+2.29 8.06+2.75 0.002

Plaque CSA (mm?) 4794225 5.89+3.30 NS

Plague burden (%)  42.63+£13.09 40.53%15.51 NS
Minimal VD (mm)* 3.53+0.54 3.95+0.65 0.002

Minimal LD (mm)* 2.58+0.53 2.96+0.56 0.002

= p<0.05, EEM: external elastic membrane, CSA: cross sectional
areq, VD: vessel diameter, LD: lumen diameter, IVUS: intrava-
scular ultrasound, NS: no significance

Small vessel Large vessel o)
Stent underexpansion 11 (42.3%) 45 (35.2%) NS
Stent malapposition 2(7.7%) 10 ( 7.8%) NS
Stent edge dissection 3(11.5%) 7 ( 5.5%) NS
In-stent thrombus 3 (11.5%) 7 ( 5.5%) NS

IVUS: intravascular ultrasound, NS: no significance

*p<0.05

*

4‘

|

I &

[ Small vessel group

o

IVUS-QCA diameter (mm)

=T

Reference Lesion Post-stent
VD MLD MLD

[ Large vessel group

Fig. 1. Difference of vessel diameter (VD) and minimal lumen dia-
meter (MLD) between intravascular ultrasound and quantitative
coronary angiography (4IVUS-QCA). In the small vessel group,
4IVUS-QCA VD at the reference site was significantly larger than
that in the large vessel group (p<0.05). 41VUS-QCA MLD before
and after stent implantation at the lesion site was no difference
between two groups.

Holx] okokth(Fig. 1). = oA AIVUS-QCA VDt
plaque CSA& F<F B4 o] Q= ol At
(p<€0.05)5 UERHS=t SVollals Lol vla) o &2
Fo| ARAIE BATHr=0.77 vs, r=0.59)(Fig. 2).

1azke) A 4 71 & A SRbe et ROl
=]

Qelon] 4 AAFo] WA 497 Lvel 1%(0.9%)
o5t QIITHp=NS), E3t EATTANEEE SvEol A

379(13.0%), LvatollA] 19%(17.0%) 0.2 < Ztof| Apol7}
A tHp=NS)(Table 5).

N
2 WFET SA AlE woke] UEE Qs vdw A

3t 0 choFsl =)o) dytol tiet 2AH Aol Z7lsha
o=t ol FpAolA Wl ko] F7)= Fajo] o 59}
el o] Q= oz BuEet” Aukdos it
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Small vessel group Large vessel group
2.5 -
r=0.77 o r=0.59
0<0.001 () ° 0 p<0.001
. 24 e "0 7
€ o |
EQ - Q
§§ 1.54 ® . ,.,"o g
<& geo 0
O o i
0% Y
3 o i 0
< s »° . 9/%%
70
47 9
O T T T T T
0 3 6 9 12 150 3
Plaque area (mm2): Reference site

Fig. 2. Relation between plaque area and difference of vessel diameter between intravascular ultrasound and quantitative coronary
angiography (JIVUS-QCA VD) in the reference vessel. Correlation coefficient between plaque CSA and ZIVUS-QCA VD in the smalll
vessel group (r=0.77, p<0.001) was stronger than that in the large vessel group (r=0.59, p<0.001) (r=correlation coefficient). IVUS: intra-
vascular ultrasound, VD: vessel diameter, CSA: cross sectional area.
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