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Lesion Characteristics in Patients with Acute Coronary Syndrome : A Comparison with
Lesion in Patients with Stable Angina by Intravascular Ultrasound

Seung-Ho Hur, MD
Division of Cardiology, Department of Internal Medicine, School of Medicine, Keimyung University, Daegu, Korea

ABSTRACT

Background and Objectives : The pathophysiology of acute coronary syndrome (ACS) is plaque rupture with
thrombus formation, which is different from that of stable angina pectoris (SA). Intravascular ultrasound
(IVUS) prior to percutaneous coronary intervention provides information on the plaques and vessel wall
itself. The purpose of this study was to evaluate the lesion characteristics of ACS prior to coronary
intervention compared to those of SA lesions by IVUS. Subjects and Methods : Pre-interventional IVUS
was performed on 68 culprit lesions in 41 ACS and 25 SA patients. The plaque morphology, lumen and
vessel sizes, and arterial remodeling pattern at the lesion segment were analyzed in both groups. A plaque
rupture was defined as a plaque containing a cavity that communicated with the lumen, which was
covered with a fibrous cap. Results : Positive remodeling was more frequent in patients with ACS than
those with SA (42 vs. 11%), whereas negative remodeling was more frequent in patients with SA (22 vs.
41%) (p=0.023). Plaque rupture/dissection and thrombus was more frequent (51 vs. 19%, p=0.006 and 39 vs.
4%, p=0.001) in patients with ACS. Lesions with ACS had significantly larger EEM CSA, plaque CSA and
plaque burden (p<0.05). There were no significant differences in the clinical parameters, angiographic
parameters and plaque morphologies. Conclusion : Positive remodeling, plaque rupture/dissection and
thrombus were more frequently observed in patients with ACS. In addition, lesions with ACS had a larger
vessel size and a higher plaque burden. The type of remodeling, plaque rupture or dissection, thrombus and
amount of plaques might have an impact on the clinical presentation. (Korean Circulation J 2004;34(6):548-557)
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Fig. 1. IVUS image showed echolucent area at 3 to 6 o'clock that communicated with lumen with an overlying
residual fibrous cap (A). A low echoic lesion could be seen in the eccentric plague. Schema showed measurement
of EEM CSA, lumen CSA, ruptured plaque cavity area (CA), and ruptured site at CA (x) (B). IVUS: infravascular ultra-
sound, EEM: external ebstic membrane, CSA: cross sectional area.
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Table 1. Baseline clinical characteristics

ACS SA p
No. of patients 4] 25

Age (y) 60.3+8.4 629+7.8 NS
Male 26 (63.4%) 14 (56.0%) NS
Hypertension 7 (17.1%) 9 (36.0%) NS
Diabetes mellitus 12 (29.3%) 6 (24.0%) NS
Current smoker 26 (63.4%) 11 (440%) NS
Hypercholesterolemia 5 (12.2%) 5(20.0%) NS
Previous Ml 3(7.3%) 2(80% NS
Multi-vessel disease 17 (41.5%) 13 (520%) NS

ACS: acute coronary syndrome, SA: stable angina, MI:
myocardial infarction, NS: non significant

%M 3.3 mm Oz 207} $1gl
7V7} 86%9} 82%= Ao)7k Sick
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o W #AEL
(Table 2).
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Table 2. Baseline angiographic characterisics

Table 3. Quantitative IVUS analysis

ACS SA p ACS SA o)
Culprit lesion NS Proximal reference
LAD 18 (43.9%) 15 (55.6%) EEM CSA (mm?) 160+ 3.5 169+ 37 NS
LCX 3(7.3%) 6 (22.2%) Lumen CSA (mm?) 8.6+ 26 93% 3.1 NS
RCA 20 (48.8%) 6 (22.2%) Plague CSA (mm?2) 74+ 3.5 7.6t 29 NS
Complex lesion 23 (56.1%) 13 (483%) NS Plague burden (%)  453+14.4 444+152 NS
TlAfi?ﬁé(\fv) gade <3 13 (31.7%) 5(185%) NS esion
Thrombus 14 GA1%) 0(00% <0001 EEM CSA (mm?) 146+ 38 127+ 3.8 0.046
Lumen CSA (mm?2) 22+ 0.6 23+ 08 NS
Grade3* collateral 9 (22.0%) 4 (14.8%) NS
vessel Plague CSA (mm?2) 125+ 38 104+ 3.8 0.032
Ref. VD (mm) 34104 3.3+0.3 NS Plaque burden (%) 842+ 57 803+ 80 0.022
MLD (mm) 0.5+0.5 0.5+03 NS Distal reference
Diameter stenosis 85.5+9.6 81.9+9.2 NS EEM CSA (mm?) 132+ 35 122+ 32 NS
_ (%) e — — Lumen CSA (mm?) 74+ 27 67+ 24 NS
o T cer oS o PO e pouecoammd sa+ a2 55+ 22 s
artery, LCX: left cicumflex artery, RCA: right coronary Plaque burden (%) 432+172 448%14.6 NS
artery, TIMI: thrombolysis in myocardial infarction, Ref. Plaque eccentricity (%) 6832200 652+21.4 NS

VD: reference vessel diameter, MLD: minimal lumen
diameter, NS: non significant

FaRtel Zel7k I p=NS) (Table 3).
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EEM: external elastic membrane, CSA: cross sectional
areq, NS: non significant, IVUS: intravascular ultrasound

Table 4. Qualitative IVUS analysis

ACS SA P
Plague type NS
Fibrofatty 15 (36.6%) 4 (14.8%)
Fibrous 11 (26.8%) 12 (44.4%)
Mixed 11 (26.8%) 5 (18.6%)
Calcified 4( 9.8%) 6 (22.2%)
Arterial remodeling 0.023
Positive 17 (41.5%) 301.1%)
Negative 9 (22.0%) 11 (40.7%)
Echolucent 18 (43.9%) 9 (333%) NS
plague
Thrombus 16 (39.0%) 1(37% 0001
Plaque rupture/ 21 (51.2%) 5(18.5%) 0.006
dissection

IVUS: intravascular ultrasound

o] EEM CSAS$} plaque CSAE 4H9e] 51
vha] g 1Bl el 221 (15.1+4.0 mm”
vs 13.1£3.6 mm p=0.038 ; 12.84.0 mm® vs
10.9+3.7 mm?, p=0.046) 1 9] QAL Ftle] 2}
°]5 Hol#| 3kh(p=NS) (Table 5).
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Table 5. QCA and IVUS analysis according o presence or absence of plaque rupture or dissection

Plague rupture or dissection (+)

Plaque rupture or dissection (—) P

Number of lesion
Acute coronary Syndrome (%)

QCA 26/68 (38%)

Reference diameter (mm) 21 (81%)
Minimal lumen diameter (mm) 3.4+0.4
Diameter stenosis (%) 0.4+0.3
Complex lesion (%) 87.1+9.6
Thrombus (%) 16 (62%)
IVUS 8 (31%)
Lesion EEM CSA (mm?2) 15.1+4.0
Lesion lumen CSA (mm?2) 22+0.6
Lesion plaque CSA (mm?) 12.8+4.0
Lesion plague burden (%) 83.8+46.1
Fibrofatty plaque (%) 7 (27%)
Positive remodeling (%) 9 (35%)
Thrombus (%) 9 (35%)
Echolucent plaque (%) 14 (54%)

42/68 (62%) 0.006
20 (48%)
3.4+03 NS
0.6*+0.5 0.026
822194 0.041
20 (48%) NS
6 (14%) NS
13.1+3.6
22+0.8 0.038
10.9+3.7 NS
82.0£7.3 0.046
15 (36%) NS
11 (26%) NS
8 (19%) NS
13 (31%) NS

QCA:! quantitative coronary angiography, EEM: external elastic membrane, CSA: cross sectional area, IVUS: infrava-

scular ultrasound
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