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Intravascular ultrasound (IVUS) is an invasive modality which provides cross-sectional

images of a coronary artery and both the lumen and outer vessel wall can be identified.

IVUS has been found to be useful in decision making in intermediate lesion. Here we are

describing an interesting case in which the patient had significant mid LAD bifurcation

lesion along with a mild to moderate looking proximal LAD lesion. The IVUS was used to

guide the intervention of an anatomically significant stenosis of proximal LAD which

appeared to be a less significant on coronary angiography alone.

Copyright ª 2012, Indian College of Cardiology. All rights reserved.
1. Introduction report we present an IVUS guided intervention of what looked
Intravascular ultrasound (IVUS) is often used to assess the

severity of intermediate lesions to guide treatment in complex

lesions and to examine the final outcome after a percutaneous

coronary intervention (PCI). Coronary angiography being

a luminogram is limited in its ability to quantify the extent of

atherosclerosis or to identify changes within the vessel wall.

The IVUS imaging modality can bring a tomographic

perspective to PCI and is capable of showing the arterial wall

and the lumen of the coronary arteries with high spatial

resolution across the full circumference of the vessel. The use

of IVUS in cardiac catheterization laboratory has continued to

evolve since its introduction almost 15 years back and it is

used for several purposes during PCI: (1) to assess plaque

morphology, quantify vessel size and select the best devices

for PCI; (2) to confirm angiographic estimates of stenosis

severity and; (3) to assess anatomical results and detect

complications, including dissections after PCI. In this case
(A. Puri).
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initially like mild lesion on coronary angiography.
2. Case report

A 62-year-oldmale, smoker, presentedwith a history of recent

onset angina for 2 months with normal ECG, normal left

ventricular function without regional wall motion abnor-

mality and a positive exercise stress test. Coronary angiogram

revealed a significant bifurcation lesion in the Left anterior

descending artery (LAD) along with diagonal (D1), medina

classification (1, 1, 1) (Fig. 1) and mild to moderate looking

lesion in the proximal LAD. A provisional bifurcation stenting

strategy was planned. A 6 Fr EBU guiding catheter was used

and 2 balanced middle weightwires (Abbott Vascular, IL, USA)

were inserted into the LAD and D1. The culprit lesion was

dilated with a 2.5 � 10 mm balloon and a BIOMIME stent

3.0 � 19 mm (Meril lifesciences) was deployed at 14 atm in the
ardiology. All rights reserved.
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Fig. 1 e Bifurcation lesion in mid LAD (black arrow) &

intermediate coronary lesion on proximal LAD (white

arrow).

Fig. 2 e Pre PCI IVUS showing minimal luminal area of

2.9 cm2 at proximal LAD lesion with 80% plaque burden.
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LAD. Post-dilatationwas done by a non-compliant sprinter NC

balloon 3.0 � 13 mm (Medtronic, Natick, MA, USA) at 18 atm.

After this wire from diagonal was withdrawn, this revealed

poor run off in diagonal branch, so D1 was again rewired

through stent struts andwas dilated with 2.5� 10mmballoon

and a BIOMIME stent 2.5� 13mm (Meril lifesciences) deployed

at 14 atm in D1. Internal crush technique was used and the

diagonal stent was crushed with the LAD balloon. D1 stent

was rewired and struts were opened with 2.0 � 10 balloon and

subsequently simultaneous kissing balloon technique was

carried out using 3.0 � 13 mm and 2.5 � 13 mm balloons at

10 atm each. Post PCI angiogram revealed good flow in both

vessels. The IVUS evaluation of proximal LAD segment was

done using EAGLE EYE Gold catheter (Volcano, Rancho Cor-

dova, CA, USA) which revealed significant lumen area reduc-

tion with high plaque burden, that had compromised the

vessel lumen, with Minimal Lumen Area (MLA) of 2.9 mm2,

and Minimum Lumen Diameter of 1.6 mm (Fig. 2). A BIOMIME

stent 3.0 � 18 mm (Meril lifesciences) was deployed at 12 atm

post dilated with a non-compliant sprinter NC balloon

3.0 � 13 mm. With aid of IVUS, excellent post procedure

angiographic result was obtained, final MLA on IVUS was

5.9 mm2 and MLDwas 2.96 mm (Figs. 3 and 4a, b). This patient

was discharged and has no symptoms on follow up.
Fig. 3 e Post PCI IVUS showing minimal lumen area of

5.9 cm2 with optimal stent strut apposition.
3. Discussion

IVUS (Intravascular ultrasound) imaging took birth when

40 years back, when Bom and colleagues1 in Rotterdam

developed first ultrasound imaging catheter system for

imaging of chambers and valves. First images of human

vessels were recorded by Yock et al2 in 1988. Presently IVUS is
being routinely used to optimize post PTCA results. The IVUS

probe emits high ultrasound frequencies, typically centred at

20e50 MHz. The ultrasound signal reflected from arterial wall

structures is used to generate a grey scale image. In coronary

arteries there are the bloodeintimal border and the external

elastic membrane (EEM) which can be delineated. Manual or

computer aided planimetry of these two borders allows

precisemeasurements of the lumen area, intimaemedia area,

and EEM. In addition, the ultrasound signal backscattered

from the arterial wall allows the various tissue components to

be differentiated, including the atherosclerotic plaque. Using

IVUS, some morphologic features of atherosclerotic coronary

plaques can be readily recognized. Lipid laden lesions appear

as hypoechoic, “soft” areas and fibrous or calcified tissues are

recognized as bright echoes. The IVUS system EAGLE EYE

GOLD from volcano has the option of virtual histology (VH),

http://dx.doi.org/10.1016/j.jicc.2012.09.009
http://dx.doi.org/10.1016/j.jicc.2012.09.009


Fig. 4 e (a and b) Post PCI final result of mid LAD bifurcation stenting and proximal LAD IVUS guided stenting.
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which provides colour coded histological analogue of coro-

nary arteries and characterization of atheromatous plaque

which was used in this case.

Several clinical trials have proved the usefulness of IVUS in

outcomes after PTCA. In the CLOUT study (clinical trial with

ultrasound trial),3,4 a direct approach to balloon sizing based

on IVUS images was done. In CRUISE trial (Can ultrasound

improve stent expansion),5 IVUS guidance by operator pref-

erences increased MSA from 6.25 to 7.14 mm2, leading to 44%

reduction in target vessel revascularization at 9 months. In

AVID (Angiography versus IVUS directed stent placement),6

IVUS guided stent implantation resulted in larger acute

dimension than Angiography alone [7.54 vs 6.94mm2] without

an increase in complications. Several studies have reported

fairly good correlation between anatomic data by IVUS and

ischaemia by physiological assessments. The minimal lumen

area 4 mm2 by IVUS had a diagnostic accuracy of 89% in

identifying an impaired coronary flow reserve, and correlated

well with ischaemia on single photon emission computed

tomography.7 This cut off value of an MLA 4 mm2 also corre-

lated moderately well with an FFR of 0.75 in intermediate

lesions with a sensitivity and specificity of 92%and 56%,

respectively. Additionally, low event rates were noted in

patients with intermediate lesions in whom intervention was

deferred based on an IVUSMLA value>4mm2. Based on these

studies, many clinicians have used an MLA cut off value of

4.0 mm2 to determine if PCI is warranted.7 Another recent

study of patients with intermediate left main lesions sug-

gested an MLA 4.5 mm2 best correlated an FFR of 0.80 with

a predictive accuracy of 83%.8 However, with use of the IVUS,

it leads to an average 0.5 mm over sizing of balloon compared

with sizing based on standard angiographic criteria and thus

resulted in decreased post procedure restenosis.8

Thus in our case, IVUS proved effective in realistic evalu-

ation of a mild looking angiographic lesion. Thus IVUS seems

to be a boon in current era of intervention which has lead to
more realistic vision of coronary artery anatomy and better

stent apposition.
Conflicts of interest

All authors have none to declare.
r e f e r e n c e s

1. Bom N, Lancee CT, Van Egmond FC. An ultrasonic intracardiac
scanner. Ultrasonics. 1972;10:72e76.

2. Yock PG, Johnson EL, Linker DT. Intravascular ultrasound
development and clinical potential. Am J Card Imaging.
1988;2:185e193.

3. Stone GW, Hodgson JM, St Goar FG, et al. Improved procedural
results of coronary angioplasty with intravascular ultrasound-
guided balloon sizing: the CLOUT pilot trial. Circulation.
1997;95:2044e2052.

4. Stone GW, Frey A, Linnemeier T, et al. 2.5 Year follow-up of the
CLOUT study: long-term implications for an aggressive IVUS
guided balloon angioplasty strategy. J Am Coll Cardiol.
1999;33:81A.

5. Fitzgerald PJ, Oshima A, Hayase M, et al. Final results of the can
routine ultrasound influence stent expansion (CRUISE) study.
Circulation. 2000;102:523e530.

6. Russo RJ, Attubato MJ, Davidson CJ, et al. Angiography versus
intravascular ultrasound-directed stent placement: final
results from AVID [Abstract]. Circulation. 1999;100. I-234.

7. Michael McDaniel C, Eshtehardi Parham, Sawaya Fadi J, et al.
Contemporary clinical applications of coronary intravascular
ultrasound. J Am Coll Cardiol Intv. 2011;4:1155e1167.

8. Park Kyung-Woo, Park Sue-Kyung, Kim Hyo-Soo, et al. Optimal
intravascular ultrasound criteria and their accuracy for
defining the functional significance of intermediate coronary
stenoses of different locations. J Am Coll Cardiol.
2011;2011(4):803e811.

http://dx.doi.org/10.1016/j.jicc.2012.09.009
http://dx.doi.org/10.1016/j.jicc.2012.09.009

	IVUS guided stenting in moderate looking proximal coronary lesion
	1. Introduction
	2. Case report
	3. Discussion
	Conflicts of interest
	References


