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Abstract

Intravascular ultrasound imaging was compared to angiography for evaluation of the changes in arterial
lumen, atherosclerotic plaque and arterial walls after percutaneous transluminal laser angioplasty (PTLA)
in peripheral arteries. Seventeen procedures using an argon laser angioplasty system (LASTAC system II)
were performed in 13 patients with totally occluded lesions in the superficial femoral and iliac arteries.
During or immediately after PTLA, a 30 MHz intravascular ultrasound catheter was inserted into the
channel created by laser irradiation and adjunctive balloon dilatation. The outcome of PTLA was consid-
ered morphologically successful if the residual stenosis measured by intravascular ultrasound was 75% or
less. Intravascular ultrasound showed eccentric plaques in 12 (71%), calcified plaques in 11 (65%),
intraluminal thrombi in 2 (12%) and arterial wall injuries in 13 (76%) of the 17 lesions. PTLA was suc-
cessful in 13 lesions and failed in 4. Occurrence of arterial dissections (38%) and mean residual stenoses
(44 £ 13%) were significantly (p<0.05) lower in successful PTLA than in unsuccessful PTLA (100%, 89
1£3%). Eccentric stenoses, calcified plaques and arterial wall injuries were associated with poor success.
Intravascular ultrasound detection of eccentric stenoses (71%), calcified plaques (65%) and arterial wall
injuries (76%) was better than by angiography (29, 29, 47%). However, no significant correlation between
intravascular ultrasound and angiographic findings could be found in quantitative estimation of the re-
sidual stenoses. Intraluminal thrombi were identified only by intravascular ultrasound. Angiography
showed abnormalities in five (83%) of six lesions with medial injuries demonstrated by intravascular
ultrasound, but none of the seven lesions with intimal injury. Intravascular ultrasound provides accurate
diagnosis of eccentric stenosis, calcification, and arterial wall injury, and can quantitatively estimate re-
sidual stenosis and arterial wall injury during and immediately after PTLA in peripheral artery disease.
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Fig. 1 Photograph of a bare fiber tip and centering balloon in the
power track (A) and intravascular ultrasound catheter tip (B)
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Fig. 2 Intravascular ultrasound images of the normal artery, concentric and eccentric atherosclerotic plaques
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Fig.3 Intravascular ultrasound images of the calcified plaque, intraluminal thrombus, and fracture of the
atherosclerotic plaque
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Fig. 4 Intravascular ultrasound images of the transmedial split, subintimal and intramedial dissections
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Fig.5 Various angiographic findings after PTLA

Arrows on angiograms showing sites of intraluminal haziness (A), intraluminal split (B) and extraluminal dissection

(O).
PTLA=percutaneous transluminal laser angioplasty
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Table 1 Intravascular ultrasonic findings and results of PTLA
Intravascular ultrasound Successful ~ Unsuccessful  p value*
PTLA PTLA
n=13 n=4
Eccentric plaque (stenosis) 8 (62%) 4 (100%) NS
% plaque area (% stenosis) 44+ 13% 89+3% <0.05
Calcification 7 (54%) 4 (100%) NS
Intraluminal thrombus 2 (15%) 0 (0%) NS
Arterial wall injury 9 (69%) 4 (100%) NS
Split (split and tear) 4 31%) 0 (0%) NS
Dissection 5 (38%) 4 (100%) <0.05

* successful vs unsuccessful PTLA
NS=not significant. Other abbreviations as in Fig. 5.

Table 2 Comparison of the intravascular ultrasonic (IVUS) and
angiographic findings for changes in the arterial lumen, ath-
erosclerotic plaque and wall

IVUS Angiography  p value*
n=17 n=17
Eccentric plaque (stenosis) 12 (71%) 5 (29%) <0.05
% plaque area (% stenosis) 47+20% 40£23% NS
Calcification 11 (65%) 5(29%) <0.05
Intraluminal thrombus 2 (12%) 0 (0%) NS
Arterial wall injury 13 (76%) 8 (47%) NS

* IVUS vs angiography by analysis of variance or chi-square test
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pre-PTLA

Fig. 6 Angiograms before and after PTLA and intravascular ultra-
sound images after PTLA in a patient with a totally occluded
lesion of the femoral artery

Angiogram (bottom) shows the concentric and mild residual
stenosis. However, intravascular ultrasound images clearly re-
veal the eccentric atherosclerotic plaques at sites 1-3.

Table 3 Estimation for eccentricity of the residual stenosis

Angiography
IVUS Eccentric Concentric
Eccentric 4 8
Concentric 1

Abbreviations as in Table 2.

BMTHEEEXTRS G o7, LeL, EHROWET
1, I3 52 I, aneurysmal dilatation % intraluminal
haziness 7 & split and dissection LI/} B R % 7R3
BALTY, MENEERNE S CREEY 207 (4 I/
o 3 95%5) . %72 smooth walled dilatation % 7~ L BEfE 15
o L LI SNIEALIC BT, M P W=
ETIRRRBHLET 20005H 1) (Fig.8), MEEE
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Correlation between intravascular ultrasound and angiographic
measurements of the percentage residual stenosis in 13 lesions
with successful PTLA

Fig. 7

There is no significant correlation between intravascular ultra-
sound and angiography.

Table 4 Relationship between angiographic and intravascular ultra-
sonic findings of arterial wall injuries

IVUS
Angiography No injury Split Dissection
Smooth wall dilatation 4 2, 2
Aneurysmal dilatation - - 1
Intraluminal haziness - 1 2
Split and dissection - 1 4

Table 5 Angiographic detection of arterial wall injuries

Morphology of wall injury
Split 1/4 (25%) ] 5
Dissection 4/9 (44%)

Depth of wall injury
Intima 0/7 (0%) :} <0.05%
Media 516 (83%)
Total 5/13 (38%)

* Split vs dissection, intima vs media by chi-square test

TEETROL P o728 FFEP 4 /K (50%) 2BV T,
BESBAGFT R % 328 72 (Table d). MBS AT R % gL L
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TEL, B (25%) R MNIEERE 2 R TH (0%) T
WMEJA] % 7K L 72 (Table 5).
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pre-PTLA

Fig. 8 Angiograms before and after PTLA and intravascular ultra-
sound images after PTLA in a patient with a totally occluded
lesion of the femoro-popliteal artery

Angiogram (bottom) shows a smooth-walled dilatation. Intra-
vascular ultrasound images reveal the intramedial dissection
with false lumen at site 1, a split at site 2, and subintimal dissec-
tion at site 3.
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