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Intravascular Ultrasound Imaging as Adjunct |
to Vascular Interventions : Preliminary Experience
in Patients with Atherosclerotic Disease

Toshinori Hirai, Yukunori Korogi, Yasuvuki Yamashita,
Yuji Sakamoto, Mikihiko Harada, Satoshi Hamatake,
Hiroaki Yamamoto, Toshiyuki Miyazaki and Mutsumasa Takahashi

Department of Radiology, Kumamoto University School of Medicine

Research Code No. : 508.2
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Catheter-based intravascular ultrasound (IVUS) imaging is new, evolving technique in which
a high-frequency transducer is attached to the tip of a catheter. In this study, we evaluated the
usefulness of catheter-based IVUS in 11 patients with atherosclerotic disease as an adjunct to
PTA or atherectomy.

A 30-MHz ultrasound catheter was inserted through a 6 F sheath to obtain real-time and
cross-sectional images. The IVUS images demonstrated a three-layered appearance of muscular
arteries, intimal thickening and calcification. [VUS was performed in 11 patients undergoing
percutaneous transluminal angioplasty (7 patients) or atherectomy (4 patients). The presence of
dissection between the media and atheroma was observed after balloon angioplasty, while IVUS
imaging demonstrated a smooth wall after atherectomy. There was a good correlation between
IVUS and angiography in the quantitative assessment of luminal %diameter stenosis before
vascular intervention, but a poor correlation was observed after angioplasty, probably due to the
dissections from balloon dilatation that resulted in irregular crescentic pathways with unclear
borders to the lumen on angiography.

The results of our study illustrate the potential utility of 1IVUS as an adjunct to transluminal
vascular intervention.

RS 11 H 25 H (17)



1284

(FL&®IC
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AR ;. (intravascular ultrasou-
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i, PMEEDIREL WiRGR & L CHIRYIC Bl 5
ZEDTRRIC % - 22079, IVUS 3RKIZ 5T
IRERIWETR A% 3 4, BUERRRAOIFZE 0 v THRRC
vascular intervention @ B A7 F ¥ A4 2 h
TETWBEYS, L LAMTHIVUS BT 3
B II 729,

K213 IVUS % PAZEYEB) IR AETLAE 11 4 41 18
#2512 &% L percutaneoustransluminal balloon
angioplasty (LI'F PTA) 7w L atherectomy Hij

PTA B2 51T % 1§y M 3 ik i

BB THATL, AT & Mokt LBkt
FAPE % R L 20 THST 5.

X5 & hik

L =B
WG, 1992 45 2 Hb 4 1992 45 9 H v iz 2y
B i 5 R T vascular intervention 25H4T & f1
7z PHZEVEBDIRBES LA 11 4 49) 18 JH 2T, F HWR
{& PTA A% 74 #9110 9§ %, atherectomy #% 4 §if
PI8 W% TaH 2 (Table 1), £ B¢ T
61k & 88 ik (FIT1ik) TH Y, WL
REBRIDIR 7 952, #0530k 4 W2, Shs
BhiR 3 97, PSEBDIR 2 2T, MERSEhIR, &1
TEIRIZBDBED 1IHETOTH 2,
2, IBEREECHZEFIR

L 72835 36013 CVIS #:#L IVUS 4 #
=PI T AT LATHD, BHEEAT—TNIES
FDF——H7 { 3— 7 47 CVIS #. 84 Ultra-
sound imaging catherter (C 1000) T, 4oiiipic

Table 1 Angiographic summary of 11 patients examined with IVUS

Patient Agel(y) Artery Lesion %Diam. before 9% Diam. after Treatment
intervention intervention

1 72 R, SFA (distal) Diffuse 63 38 PTA
(middle) Concentric 75 38 PTA
2 63 R, CIA Diffuse 47 41 PTA
3 61 L, ICA Concentric 60 40 PTA
R, ICA Concentric 86 45 PTA
4 86 R, CIA Diffuse 80 50 PTA
R, EIA Diffuse 51 2 PTA
5 67 R, EIA Diffuse 75 35 PTA.
6 72 R, CIA Diffuse 30 30 PTA
7 67 L, SubA Concentric 82 45 PTA
8 73 L, SFA (middle) Diffuse 75 50 Ath
R, SFA (middle) Diffuse 58 33 Ath
(proximal) Concentric 47 17 Ath
9 70 R, CIA Concentric 90 8 Ath
R, SFA Eccentric 62 23 Ath
R, PA Eccentric 50 28 Ath
10 63 L, SFA Concentric 70 40 Ath
11 88 L, EIA Eccentric 70 40 Ath

PTA : ballon angioplasty, Ath: atherectomy

CIA : common iliac artery, EIA : external iliac artery, SFA : superficial femoral artery,
PA: popliteal artery, ICA : internal carotid artery, SubA : subclavian artery

R: right, L: left, %Diam. = %Diameter

(18)
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1. vascular intervention Hijf%iz “C i & &k i
MR TR DR REAM % 4T - 72, intervention Fif
2B W TR IFEED A KL NIB BT o) 4 fE & 8
ZiMad L 7z, % 72 intervention 12 BTz N

Angiography: %Diam. = 310'12 %100 (': ;
D2 |

TS T 2% P R e o A7 41 % Wi L 7z,

2. vascular intervention iz T I P9Ik fk
FEEE LUT IR kB¢ i 0 5l % 4T - 72
(Fig. 1), M CIIWELEOIEWET O E
#FE2 DI, WEMOEZEEZD2 L DlICHT 2
D1-D2iz2 100 #3E L7 D& MEDEREIC L 2
PeAER Y Diam. & L 7z, KIC MAE R 0T
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72 D% MEFDORMIC L 5 HIEHYArea & L
7o, wBEEIOENEEECTAE=F— T}
Zw ZR=NTFL—2AL WD CVIS H-: 8 i
WH7 a7 ae oLz, FoWERinE
PR L BABAEERE T B 7260, MAENIBF T
I 7zt AL, A2 b PEFM EEL T
EEIC L B paEEIzE L 72 % %US-Diam. &
LIS # %Diam. & Hilg | 72,
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Table 1 iz vascular intervention Hi# @ I %
W EOMAEEDF LT, W 6 1 AN
R RKHEICHZ ) AZEL Tvizlzd, TR
B iz AW BYIR ¢ donor artery & 7 A WHEM:
b, BEORRETH - s PTA 2547 L
A

NS RGO RO £ L&t Table 2 25K
T, NS 2 iz 8, ARG L Esic i il
Sz, PTA#LTIHIZ E A EDREHIC B #
4, NI AR I GRS S AL, FRUI AL,

IVUS: %Area = i;‘-:ﬁ X100

%US-Diam. = “[‘ﬂ_ﬂ@i 100

Fig. 1 Algorism and schema of stenotic ratio

%D. S. = %diameter

stenosis, %A. S. = area stenosis, % US-D. S, = 9% US-diameter stenosis
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Table 2 Results of IVUS in 11 patients undergoing vascular intervention
Findings before intervention Findings after intervention
Patient ~ Artery In!:imal. Cal.cifi- 9US-Diam. Intimal I?iss:ec- 94US-Diam. Treatment
thickening  cation crack tion
1 R, SFA (distal) + + 48 + + 20 PTA
(middle) + = 58 + + 32 PTA
2 R, CIA + + 53 + =+ 31 PTA
3 L, ICA + + 56 + + 46 PTA
R, ICA + + 82 + + 69 PTA
4 R, ICA + + 83 + - 64 PTA
R, EIA + - 53 -+ + 29 PTA
5 R, EIA + + 60 + + 21 PTA
6 R, CIA + et 24 + =+ 24 PTA
7 L, SubA + = 84 + - 3 PTA
8 L, SFA (middle) + + 61 — Sk 32 Ath
R, SFA (middle) + = 54 - = 36 Ath
(proximal) - - 36 - - 24 Ath
8 R, CIA + -+ 70 = o 43 Ath
R, SFA + + 47 = - 39 Ath
R, PA + = 47 . S 3 Ath
10 L, SFA + — 72 = = 39 Ath
11 L, EIA + + 67 oS = 27 Ath
PTA : ballon angioplasty, Ath: atherectomy
CIA : common iliac artery, EIA : external iliac artery, SFA : superficial femoral artery,
PA : popliteal artery, ICA : internal carotid artery, SubA : subclavian artery
R:right, L: left, % US-Diam. = % US-Diameter
atherectomy % O YIBRERAL I3 P ¥ 7 it 45 B % 2 i

L,

I 5 & 0 FHA L 72 B o> Bk 45 389 Diam.
(Table 1) & i M ORI &S
T EEOMAEHR Y US-Diam, (Table 2) o %
Fig. 2 i2/R7, vascular intervention Bijl3 Jl4% 5
IZ I & WHHBIARES Sz b ooy, &R
DHHIVUS &) L 2 SE I ¥ 2 M
HiA b L7z, — K vascular intervention 7 (3 ifj
HOHEOMHBII AR 2, $icmiEma by
WAEREZBEICHE T 200 %< AL, WiH
DI FABED S & NFEFI O HIC X PTA #08
BEONERME% 53 2 b b B bz,

B IMAENBE SIS L 250 A4 HHEIR R
DL o7z,

KICAREN 2o fipl 2 RRT 5,

(20)

SEB 172 0%, B (Fig. 3)

AR A BREY IR AL & YR o B A2 5 2212 x
L, PTA #Iitif7 L 72 5E#I T2 2, Fig. 31234
EAREIR P REBOHEL R, PTARIIZ
IVUS & TIRAEMED W IEIEL » 88 &5 7, PTA
BTIZORED S 3RO FH B L UF 8 KD &5 10 I
N FA o P R & G2 B
R T 70 5%, B (Fig. 4)

I EHE RIS TA BT BRI AR D A S
., atherectomy # MifT L 724 ¢&H 3, IVUS
E 11 WS 5 4 B AN BRektkic e L 72l K
1IN % 38, WX RFEIL L Tv 3, ather-
ectomy #? IVUS & Ti3dEtatkic 22 L 724K
LR EDFHAL, £ oxHEENYIRRIC & D WED
YL khiA b T,

#EH 10 @ 63 5%, B (Fig. 5)
A RIBR BN R 5 AL BB - B R R E TR O
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(A) Correlation of stenotic ratio between IVUS and

angiography (pre intervention)
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Fig. 300

Fig. 3(D)

Fig. 3 A 72-year-old man with atherosclerotic stenosis of the right superficial femoral artery (SFA) (case 1) : (A)
Pre-PTA angiogram shows diffuse stenosis of the SFA. (B) Post-PTA angiogram demonstrates irregularly dilated
arterial wall with moderate intimal dissection (arrow). () Pre-PTA IVUS image at diffuse stenosis of the distal SFA
shows thickened intima (arrows) and laterally positioned lumen. (D) Post-PTA IVUS image discloses two intimal

dissections (arrows, arrowheads).

AU-9 Rz, vascular intervention @B i F
I & A RFS LT 299,

WG TH2HIEHL 72 IVUS 4 A —-2 > 7 -
AT—TNIEEFTHY, 6F>—2%@@L
PTA it otrds & L CHEFFMICE S I 117 7T e
T#H 1Y), intervention # AT BRIZAT & BT 70 A
-7z, 72 IVUS HidT i S BFRE 13 A 6 1L T,

O

Fig. 4(4)

FAPEI L I e h - 72,
BIRTEAL % 49 5 S5 HEEh R o 1 45 BE o> IVUS
Biz—ic = EEE 2 24 5, IVUS % & mai
A% 2 X LORRES L 22 oC@ko-12 2 kB & i i B
DHEUMET a— %KL, 2O &Mz
A—DPPEE SN EBEEE NS, BIIREE{GO 70\
PIBEIL 8 H D TV 720, PIBLIRIE % £ 4 70

A
l
R

I!I II

Fig. 4(B
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Fig. 4(C
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Fig. 4 (D)

Fig. 4 A T70-year-old man with stenosis of the right common iliac artery (CIA) (case 9) (3) Pre-atherectomy
angiogram shows severe stenotic lesion (arrow). (B) Post-atherectomy angiogram discloses disappearance of stenosis
at the atherectomy site (arrow). (C) Pre-atherectomy IVUS image at the right CIA dernonstrates irregular intimal
thickening with heavy calcification (arrows). (D) Post-atherectomy IVUS image shows well the extent and depth of
ressected area. Calcified intimal thickening remains, resistant to atherectomy (arrows).

CRIEWEETH B, I3 echolucent 7 F )
& echogenic 7 it EIA12 L D echo pat-
tern APLEE N B, T DR HEBBEDE A D
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5L, SR X BRI RIINE & A B, Fox DFEFIO
7 7 TN SHB R SE AR R T BRI 5 1 i)
WkTHh 2z, REDFEEIXTE T ZREIE A

Fik 5411125 H

(23)

S - 7z, N BRI A E IR & AR
DBATHOZ 3%, ZREr R8I &
AN OB EEILEEFEZ NS, —h
S Eik, ABREINRIZ PSS 2 % E
AT o—% 2 L, —#c = EREE AR
&5, AIC I3 echogenic 7o TP it 4k, 2
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— Fig. 50
Fig. 5(C) .

Fig. 5 A 63-year-old man with narrowing of the left superficial femoral artery (case 10) (A) Pre-atherectomy
angiogram shows concentric stenosis (arrow). (B) Post-atherectomy angiogram demonstrates dilatation of lumen
(arrow). (C) Pre-atherectomy 1VUS image demonstrates high-grade stenosis. 1) Post-atherectomy IVUS image
discloses ressection of thickened intima. arrows = lumen.

IR R ERTY. 75— 7 Nk & IVUS & i, M EY % Emagic i & ¢

echo pattern DHIC D Tl Z 7758412 f#BH
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Fig. 6 (A) The stenosis is over- or underestimated on the projection image of angiography. (B) The stenosis is
underestimated on the projection image of angiography due to dissections after PTA.
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