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Ultrasound Attenuated Coronary
Plaque as a Risk Factor for Slow
Flow or No-Reflow During Percut-
aneous Coronary Intervention: A
Case Report
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Slow flow or no-reflow is a serious complication during percutaneous coronary intervention) PCIC] but
little is known about the risk factors. A 64-year-old man underwent coronary angiography and PCI for sta-
ble angina. Pre-interventional intravascular ultrasound demonstrated an ultrasound attenuated coronary
plaque, as a long eccentric bulky plaque with a marked decrease of the back echo without calcification.
Since the lesion was highly eccentric in the large left anterior descending artery, directional coronary
atherectomy] DCA[and subsequent stent implantation were planned. Serious no-reflow occurred after
DCA. The DCA specimen suggested that the lipid-laden atheromatous gruel could attenuate the ultrasound
reflection and cause distal embolization, resulting in no-reflow during PCI. The presence of ultrasound
attenuated coronary plague is a predictor of slow flow or no-reflow in PCI, indicating that distal protection

devices may be required during the procedure.
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INTRODUCTION

No-reflow is an independent predictor of death and
myocardial infarction after percutaneous coronary
interventiofl PCI[1*?? However, slow flow or no-
reflow during PCI is difficult to predict. Predictors
of no-reflow are not well characterized, especially

= Complications
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= |ntravascular ultrasound

in elective patients.® ®” The present report describes
acase of ultrasound attenuated coronary plague that
was complicated with no-reflow during elective
PCI.

CASE REPORT
A 64-year-old man with coronary risk factors of

0000 00000:05300000500000000503020;' 000000000000 00000 : O 53400021 O
000000000 2013022; 0000000000 °200000%*000000000

Department of Cardiology, Sumitomo Hospital, Osaka; " ‘Department of Cardiology, Osaka City General Hospital, Osaka; “ 2 Division
of Pathology, “ ® Division of Cardiology, Department of Medicine, National Cardiovascular Center, Osaka

Address for correspondence: ITOH A, MD, FIJCC, Department of Cardiology, Osaka City General Hospital, Miyakojima-hondori 20
130 22, Miyakojimarku, Osaka 5340 0021 ; E-mail : akiraitoh@ocgh.hospital.city.osakajp

Manuscript received November 27, 2006; revised January 24, 2007 ; accepted January 26, 2007

193



194 Furuichi, Itoh, Ishibashi-Ueda et al

Fig. 1 Coronary angiograml lower leftCand intravascular ultrasound images AO Clprior to direc-

tional coronary atherectomy

Intravascular ultrasound image at site B demonstrated the marked ultrasound attenuation. Longitudinal
intravascular ultrasound reconstructiofll lower rightlindicated eccentric ultrasound attenuated plaque with

positive remodeling.

hypercholesterolemia, hypertension and previous
smoking underwent coronary angiography for sta-
ble angina. A baseline angiogram indicated a sig-
nificant stenosis in the proximal portion of the left
anterior descending arteryl LADOWwithout calcifica-
tion. Directiona coronary atherectomy and subse-
guent stent implantation were planned under
intravascular ultrasound! 1VUSChuidance. An 8F
ZUMAZ2 JCL4 guiding cathetell MedtronicCwvas
passed into the left coronary artery following intra-
venous administration of 10,000 1U of heparin. A
Hi-Torgue UNI-CORE guide wirél GuidantCOvas
advanced into the distal LAD and exchanged for a
300 cm Hi-Torque FLEXI-WIRE] GuidantCthrough
a Transit exchange catheter. Pre-interventional
IVUS demonstrated an ultrasound attenuated coro-
nary plague, as along eccentric bulky plague with a
marked decrease of the back echo without calcifica-
tiofl Fig. 10 The vessel diameters estimated by
longitudinal 1VUS reconstruction were about
5.7mm at the lesion site, 3.5mm at the distal refer-

ence site, and 4.8mm at the proximal reference site.
Marked positive remodeling was seen at the attenu-
ated plague site.

To reduce plague volume, we performed direc-
tional coronary atherectomiyl DCAlCusing a FLEXI-
CUT atherectomy devicEl GuidantCl After DCA,
angiography reveaed local dissection at the target
site with apparent slow-flow in the LAD. The
patient complained of chest pain, which was associ-
ated with ST-segment elevation in leads I, aVL,
and V,0 V,. Since coronary dissection at the lesion
site was considered to be a possible cause of slow
flow, we implanted a 3.5x 23mm Multilink Penta
sterifl Guidant(to cover the lesion. After stenting,
angiography showed complete absence of flow in
the LAD. Intracoronary administration of nitrates
and verapamil did not improve distal flow. To
understand the cause of this phenomenon, we per-
formed 1VUS, which revealed no residual dissec-
tion and adequate dilation of the target site with
disappearance of the ultrasound attenuatiofl Fig.
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200 These findings indicated that no-reflow might
have resulted from distal shower embolization of
atherosclerotic debris from the ultrasound attenuat-
ed coronary plaque. A final angiogram revealed
Thrombolysis in Myocardial Infarction-2 flow
without residual stenosis. After placement of an
intraaortic balloon pumping, the patient was trans-
ferred to the coronary care unit. Although he had a
Q-wave myocardial infarction with peak creatine
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Fig. 2 Coronary angiograml lowerand intravascular ultrasound
images AD Clafter stent implantation
Intravascular ultrasound image at site B demonstrated the successful
deployment of the stent and the disappearance of the ultrasound
attenuation. No dissection or thrombus formation within the target
segment was observed, including the proximal portiofl site ACand
the distal portiofl site C[1

Fig. 3 Photomicrograph revealing choles-
terol crystals and foam cells
O arrowsOwithin the atheromatous
core retrieved by directional coro-
nary atherectomiyl Masson’s trich-
rome stain, x 2000

kinase levels of 2,694 1U/l, he was eventualy dis-
charged in stable condition. The histopathological
specimen retrieved by DCA contained cholesterol-
rich gruel without calcificationl Fig. 301

DISCUSSION

Slow flow or no-reflow is a strong independent
predictor of in-hospital mortality and postprocedur-
a myocardial infarction.>?” However, whether slow
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flow or no-reflow might occur during the procedure
is difficult to predict. Various predictors of no-
reflow are known in patients with acute myocardial
infarction.®®” Angiographic evidence of thrombus
has been implicated with no-reflow in the setting of
PCI for acute myocardial infarction.>* IVUS find-
ings of positive remodeling and lipid pool-like
image might be risk factors of no-reflow during pri-
mary PCI for infarct-related arteries.>®” However,
the risk factors for slow flow or no-reflow during
elective PCI are unknown.

The present case suggests that the presence of an
ultrasound attenuated coronary plaque with marked
positive remodeling may be arisk factor associated
with slow flow or no-reflow even in elective PCI.
Although the precise mechanisms responsible for
the formation of the ultrasound attenuated coronary
plaque remain unknown, the specimen retrieved by
DCA indicated that the lipid-laden atheromatous
gruel mixed with foam cells could attenuate the
ultrasound signals. Micro-calcification inside a
plague may attenuate ultrasound.”®~ However, we
could not detect micro-calcification in the plaque
obtained by DCA in this patient. This may due to

References

10 Resnic FS, Wainstein M, Lee MK, Behrendt D, Wainstein
RV, Ohno-Machado L, Kirshenbaum JM, Rogers CD,
Popma JJ, Piana R: No-reflow is an independent predictor
of death and myocardial infarction after percutaneous coro-

goooo

doboboooobob:bdgdobbuoooobbooo
ggoobooodan
gbobooobo0 00 gboobooboobobooooboobobooon
U 00 goooobobobobooobobobonbon

gooooobo@™mpPClob0oobooooooboboooooboboDobooobUooDoo
o0oobO0oobOboobOoobooboobooboDoobDbUbeda0booboboobDboboDO
gbooooooobopPCl0bO0bOobOPADODOOOOOOOOOODODODODOmMmODbDO
gobooboooobobobooooboboooobobooobbbooobLbbobboooo
gbooboobooboobuoboboobobobobgoboobobombpcAlobbooonDog
gbobooboboobobobooboopcA0booboobgoooboobpcAbnooDg
gboooooooobooboboboboooooooooboboboboboboooooOoonoo
gboboboooobooboboobooboooboobobpPCi0bObDOobOOobObOObDODOOO
gbooooooooboboboobooooooobobobooooon

J Cardiol 2007 Apr; 49741 1930 197

the technical limitation of DCA, i.e. only a part of
plague could be resected and examined. However,
the main cause of plague attenuation may not be
micro-calcifications.

The incidence of no-reflow or slow flow is more
frequent in patients undergoing PCI for acute
myocardial infarctiofl 8.90 11.5%or for the treat-
ment of saphenous vein graftsl 4.00 10.7%0] but
this phenomenon does occur during elective PCI

0 1.5%**” Slow flow or no-reflow is most common
during rotational atherectomy! 5.10 7.7%[]***" fol-
lowed by stenting or DCA] 1.70 3.0%[Tather than
conventional balloon angioplasty] 0.30 1.7%01°"
The occurrence of slow flow or no-reflow should be
predicted and avoided even in elective PCI. Further
studies are needed to determine the more specific
features of atheromas causing distal embolization
of plague debris, leading to slow flow or no-reflow.

In conclusion, ultrasound attenuated coronary
plague with marked positive remodeling may be a
risk factor for slow flow or no-reflow during elec-
tive PCI, and distal protection devices may be nec-
essary. IVUS may help to identify plagues at high
risk of slow flow or no-reflow in PCI.
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