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Abstract

Haziness on coronary angiograms has been interpreted as thrombogenic morphologies such as dissection
or thrombus. Haziness is often seen at distal sites following stent deployment. To clarify the pathophysiol-
ogy of distal haziness of coronary stenting, we performed intravascular ultrasonography (3.5F, 30 MHz)
after implantation of 48 Palmaz-Schatz stents in 45 patients.

Haziness was defined visually as a reduction in contrast density or an indistinct vessel border. The lumi-
nal diameter and videodensitometry score were measured at the distal edge of the stent and distal adjacent
segment by quantitative coronary angiography. Luminal diameter and lumen area were measured by
intravascular ultrasound. The distal/in-stent ratio was calculated for each measurement to assess the magni-
tude of the vessel tapering and the reduction in contrast density.

Haziness was found in 18 vessels. Qualitative intravascular ultrasound determined dissections (n =35)
and irregular shapes of the lumen compressed by heavy calcium (n = 3) in the hazy vessels. There were no
specific morphologies in the other 10 cases. Distal/in-stent ratio of the videodensitometry score was signifi-
cantly smaller in hazy vessels, but quantitative coronary angiography could not distinguish hazy arteries
with dissection or calcium from arteries without specific morphologies. The distal/in-stent ratio of the
lumen area (< 0.8) and lumen area at the distal segment (< 5mm?) were markedly smaller in the ‘hazy’
group without specific morphologies.

Dissection, heavy calcium, and luminal reduction can cause a hazy appearance at the distal stent edge.
Quantitative coronary angiography could quantify the haziness, but could not distinguish the morphologies
of the vessel wall. Only intravascular ultrasound could assess the pathophysiology of hazy vessels after
coronary stenting.
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Table1 Patient characteristics (n=45)

Male 37(82.2)
Age (mean=+SD, yr) 64.5+8.0
Unstable angina 19(42.2)
Previous myocardial infarction 24(53.3)
Diabetes 23(51.1)
Hypertension 25(55.6)
Current smoker 27(60.0)
Total cholesterol >220 mg/m! 26(57.8)

():%

MENTI—FEOBRIEOETHAL, XFICLD
F&E %47, M&W=I I — I3 Boston Scientific
Sonicath (3.5 F, 30MHz) & Hewlett Packard ¢ SONOS
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In- stent segment Stent

Lumen area

Distal adjacent segment

Palmaz-Schatz stent

Fig. 1 Measurements of quantitative coronary angiography and intravascular ultrasonography
All measurements were obtained by quantitative coronary angiography and intravascular ultrasound, one at
the distal adjacent segment to the stent and the other at the distal body in the stent. Distal/in-stent ratio was
calculated for each measurement to quantify the contrast density reduction and the vessel tapering.
Circular index =minor diameter/major diameter=a/b, %plaque area=(EEM area—lumen area)/EEM area
(%).

EEM =external elastic membrane.

Fig.2 A typical case (1). Haziness (+):
Irregular lumen with heavy calcium
Coronary angiography demonstrates the
haziness with an indistinct vessel border in
the distal left anterior descending artery
(left) . Intravascular ultrasound showing
superficial calcium compressing the lumen
(right) . The circular index was 0.87.

I — 1 CREMEE 72 IINEDLET & RO 72 b DA 8IHE 2. EENTEEIEREIC L 25HES L UFR
HY, Y DI0IHL T hazy L RZ & TRO 2 E = BT B IR #2EC & B P BRI 13 2.8 &
75, MENT I —FTIRERERNEOEE IR % 04mmTd Y, AEMFBOMEREIZ2.2+0.5mm TH >

ol fLFEBI % Figs. 2 — 41K . 72, FRHLAESNV - EEMEROLIZFES 115+
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A typical case(2). Haziness (+):
Pocket flap

The vessel border is indistinct after stent
deployment. Intravascular ultrasound
reveals medial dissection at the distal edge
of the stent. Dispersion of contrast medium
and non-circular lumen cause the hazy
appearance.

Fig.4 A typical case(3). Haziness (+):
Luminal reduction

The distal segment of diagonal branch
demonstrates haziness. Only luminal
reduction of the vessel is found in intravas-
cular ultrasound images without dissection
or calcium.

J Cardiol 1999; 33: 307-316
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7z (Table 2).

Haziness % 828 7 %& T, haziness D2 \WH D &
8 L T videodensitometry score ® DSR A3 /M &
< (0.37£0.14 vs 0.63+£0.32, p<0.01), FEMERE
(2.6+0.3 vs 2.9+0.3mm, p < 0.05) REALTEELL O ML
BEEL/NEDP572(1.9204 vs 2.5+0.6mm, p<0.05).
E5H12, MEEFEODSROEEI/ITH 572(0.70
0.20 vs 0.89+0.15, p<0.05).

Haziness * §88 72 18/ E %, MEBEWNTI—ETORE
BECHEEROFEICL Y 28245, EERTEEIR
EEEOHEMEY LB L7, BHERPHEERD 2
10RETIE, EAOEEEO MBEEATR R/ S W ER
I2iEH o 72DFETid % <, videodensitometry score
DSRBLUMERDDSRICHAL R ZEX L Hh o 72
(Table 3, Fig. 5).

Table 2 Lesion characteristics and procedures (n=48)

Reference diameter (mm) 2.8+0.4
Distal luminal diameter (mm) 22405
Lesion length(mm) 89%54
%DS

Pre-procedure (%) 82.3+14.7

Post-procedure (%) 69%11.3
Inflation pressure (atm) 145+24
Balloon/artery ratio 1.15+0.11

Values are mean=+SD.
%DS = percentage diameter stenosis.
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WD IEMEIZFHTO0.8420.13 TH o 7245, MEX
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INTHY, WEOERER L. MERNLI—FTK
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A5V MEORERIZ6.9E11.3% & BRIFRHERT
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Table 3 Quantitative coronary angiogram measurements

Haziness (—) Haziness (+)
Calc/diss (+) Calc/diss (—)
(n=30) (n=8) (n=10)

Reference diameter (mm) 29403 2.5+04 NS 2.6+0.3

| * I—I—J
Distal luminal diameter (mm) 2.5+0.6 2.1+04 NS 1.7£0.5

| * ———
DSR of videodensitometry score 0.63+0.32 0.40%+0.16 NS 0.36£0.13

l %* %
DSR of luminal diameter 0.891+0.15 0.76+0.18 NS 0.661+0.22

* *

*p<0.05, **p<0.01. Values are mean=+SD.

DSR =distal/in-stent ratio ; Calc/diss = presence of heavy calcium or dissection.
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Fig. 5 Angiographic indexes

Quantitative coronary angiography indexes [x: luminal diameter, y: DSRyp = DSR of videodensitometry
score(VD)] are shown for non-hazy vessels, hazy vessels with dissection or calcium and hazy vessels
without dissection or calcium. The visual judgement of angiographic haziness was confirmed by DSRyp.
However, quantitative coronary angiography failed to distinguish between the presence and absence of dis-

section or calcium in hazy vessels.
Abbreviation as in Table 3.

Table 4 Intravascular ultrasound measurements

Haziness (—) Haziness (+)
Calc/diss (+) Calc/diss (—)
(n=30) (n=8) (n=10)
Distal lumen area (mm?) 7.1£1.9 57£15 34+09
| * * |
DSR of lumen area 1.06+0.22 1.0210.26 0.631+0.22
L * * |
Distal % plaque area (%) 47+13 55+10 NS 61+14
L * % e
Circular index 0.87%0.11 . 0.70+0.12 0.8610.12
| J | ]
Calcium deposit (%) 18(60) 6(75) 6(60)
Arc of calcium (°) 357474 52.51+48.3 43.0+58.3

*p<0.05, **p<0.01. Continuous values are mean=SD.

Abbreviations as in Table 3.

TV M EOBIEREIT D »ELOHIMTIEE ST
RETHBH. Lo, AF v MEEBERICFORMERE
ERCTEEIIRE 2 b O haziness % 37.5% (2E88 7=,

1. Haziness D HE

Haziness % 3% 729 L 5B TR 7~ MmO 8k~
2, 3BITIEEIENAKIED-DICHEIET L
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P BT T AR 2528 A (step down) L TVa7z. Ziada
5% 3 haziness D AIRAY 2 HIED A % AV TRIB DO
iz LTws, BEIREZOHEENZLHZEICIEIEITK
EVZEDHMONTENY, KAIZEENTEIIRE L
BICEB7 o —FbRAAL. FOER, RENE
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Fig. 6 Intravascular ultrasound measurements

Intravascular ultrasound indexes [x: lumen area(LA)at the distal adjacent segment, y: DSR,, = DSR of
LA] are presented for each group. Non-hazy vessels demonstrate the varied distribution in those indexes.
In contrast, hazy vessels without dissection or calcium had significantly smaller LA at the distal segment.
The distal LA was smaller than 5mm?, and DSR, , was less than 0.8 without exception. Luminal step down

is associated with angiographic haziness.
Abbreviation as in Table 3.
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J Cardiol 1999; 33: 307-316

REOEEFMELZRT. NAOMEAFEDOREIIFR—T
H5H, FRONEATDIIT) BHLVWERLETLEY.
REOBRZHOBITIEFEICKE VY, ZOREILESR
BT CBEBMICEILT 52720 THEY. AHDOIRD
B SICT 5 L0 L) REEEZEET S L, OF
DNIEWTERAZBIH/MEL 72BRIC, ERREOS
WA H haziness & L TR SN TWHEERX LN
7z,

4. AEDRRE

1) ERENTEEIREREOEMRICIE, B.OERLEE
DOFLIZEL R EDHLDEENLETH 5. EEH
DREFREARE, BHHECTERIZETLILD
ZEF LA, SENIDSREAMEHT A L THEL L
7=.

2)BEBHIC L HZMBRBEEHTD )P, ZoOKE
BEDEWI EXHS R TWAY, SEIOKRETI,
VPSR MEEBALTW RV DR EREE L
7REME L B 5.

3) R ER D R WARES/METH o T, BEAIM
JEiC & 2 B EHAE?? R, BRE~NOBESLEZS
Na7:0, BIGROLEENZVEIRVIEWV., &
| DO#REL A 5 haziness S OBIRMERIIGH U ol
Wy,



314 @k -BR

- BRlF 13D

7

AB

:

Fig. 7 Intensity of brightness and perceived brightness
Perceived brightness is not a simple function of intensity, but is darker in region A and brighter in region B.
Left: The intensity of the stripe is constant, but we perceive the band as a scalloped pattern. The visual sys-
tem tends to under- or over-shoot around the boundary of different intensities. This phenomenon is called

Mach’s band effect.

Rigth: The right inner square might be perceived brighter, despite the same intensities in both inner
squares. The visual system has a wide dynamic range, but the sensitivity is not simultaneous, and adapts to

individual conditions of intensity.
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