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Extreme negative remodeling of septal left anterior descending
branch masquerading as a bifurcation lesion
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Abstract

We report a case of severe negative remodelling at the ostium of septal LAD artery. We deferred stenting to avoid the risk

of rupture of the vessel and stent fracture
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Abbreviations

IVUS Intravascular ultrasound

EEM  External elastic membrane

IWMI Inferior wall myocardial infarction
LAD  Left anterior descending artery
LCX  Left circumflex artery

RCA  Right coronary artery

CAG  Coronary angiography

FFR  Fractional flow reserve

Case report

A 57-year-old male presented with history of inferior wall
myocardial infarction IWMI) in the past. Coronary angi-
ography (CAG) showed RCA total occlusion which was
stented. An intravascular ultrasound (IVUS) imaging (Vol-
cano 40 MHz) for a septal LAD ostial lesion (Fig. 1, Panel
1) showed a significant constriction of the external elastic
membrane (EEM) at the ostium without any significant
plaque burden (Fig. 1, Panels 2 and 3). The remodeling ratio
(RR) was 0.26 which was suggestive of significant negative
remodeling. Furthermore, we noticed significant amounts
of muscle tissue surrounding the vessel like a muscle bridge
without any milking effect (Fig. 1, Panel 4). The fractional
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flow reserve (FFR) was also non-significant at 0.84. Hence
stenting was deferred. Patient was doing well without any
symptoms at 12 months follow-up.

Discussion

Negative remodeling indicates shrinkage of the vessel and
decrease in EEM area over time [1]. Its role in causing myo-
cardial ischemia in a de novo lesion is unclear. Stable coro-
nary plaques are more likely to undergo negative remodeling
[2]. It is a marker of advanced atherosclerosis [3]. The ratio
of the EEM area at the lesion site to the EEM area at the
proximal reference segment is the ‘Remodeling ratio’. Nega-
tive remodeling has a remodeling ratio of less than 0.95 [4].

Negative remodeling with minimal or no plaque has been
reported in ostial locations [5-9]. Moreover, ostial narrow-
ing, particularly at the left main, can also occur as a nor-
mal variant. In an IVUS case series, several cases of angio-
graphic narrowing of the ostial left main have been found
to be normal physiological variants in IVUS. These lesions
can masquerade as atherosclerotic narrowing and should
be interpreted cautiously thus emphasizing the importance
of IVUS in studying such lesions [10]. The lesion in our
case was not addressed with stenting because of the differ-
ent clinical presentation, negative FFR and to avoid the risk
of rupture of the vessel and possible fracture of the stent in
view of muscle tissue around the vessel.

Possibility of negative remodeling should be consid-
ered before stenting such constrictive lesions. Negative
remodeling can be found without significant plaque burden
particularly at the ostium. Stenting such lesions may be
difficult and may lead to rupture of the vessel owing to
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3. NARROWEST PORTION

13 01.01.2002

Voog SEPTAL
VASORUM SR
v

ny

’

DIAGONAL
LAD

SEPTAL
BRANCH

Fig.1 1 Still angiogram image of the left coronary artery showing a
dual LAD system with ostial stenosis of the septal LAD (Grey arrow-
head) with a QCA stenosis severity of 70%. The angiographic dimen-
sions of the proximal (Red arrowhead) and distal (Blue arrowhead)
reference segments are also mentioned. 2 Still coronary angiogram
(left panel) and the representative IVUS images (right panel) of the
proximal reference segment (a), narrowest portion (b) and the distal

the size disparity between the lesion site and the reference
site. More over because of muscle tissue around the vessel,
there is a risk of stent fracture as well.

Acknowledgements Our sincere thanks to Dr. Akiko Maehara (CRF)
for her kind contribution and valuable inputs in IVUS images.

Funding This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

@ Springer

reference segment (c¢). The diameter (d) and the EEM area (e) of the
segments are also mentioned alongside the images. 3 IVUS image of
the narrowest portion (ostium of septal LAD) showing the EEM area.
The diagonal LAD, a small septal branch and the vaso vasorum are
also seen in the picture. 4 IVUS image with yellow shaded area repre-
senting myocardial tissue akin to bridge
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