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□ CASE REPORT □

Intravascular Images of Coronary Stenosis with Multiple
Channels in a Patient with Antiphospholipid Syndrome:

The Optical Coherence Tomography Findings

Shigenori Ito and Takahiro Hasuo

Abstract

Intravascular images of coronary stenosis by antiphospholipid syndrome (APS) would be beneficial to un-

derstand the mechanism of this disease. A 59-year-old woman with APS/systemic lupus erythematosis (SLE)

underwent emergent coronary angiography which revealed stenosis with micro channels in the proximal left

anterior descending artery. According to optical coherence tomography (OCT), the central lumen was sur-

rounded by a thick septum with a homogenous and high intensity. Multiple small channels existed near the

vessel wall with diffuse intimal hyperplasia. White thrombi were floating distal to the stenosis. Intravascular

images obtained by optical coherence tomography (OCT) revealed the microstructure of complex coronary

stenosis, which had ambiguous findings on angiography and intravascular ultrasound (IVUS) in an acute

coronary syndrome (ACS) patient with APS/SLE.
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Introduction

It is reported that the prevalence rates of myocardial in-

farction and angina pectoris in patients with antiphosphol-

ipid syndrome (APS) are 5.5% and 2.7%, respectively (1).

Although the incidence of ischemic heart disease is not high

compared with that of cerebrovascular and/or deep vein

thrombosis, myocardial infarction is an important complica-

tion and several case reports have shown acute myocardial

infarction to occur in young patients with primary APS, but

without any coronary risk factors (2-4) and APS associated

with systemic lupus erythematosis (SLE) (5). Besides such

thrombotic events, atherosclerosis has also been reported to

occur prematurely in patients with SLE, independent of any

traditional risk factors for cardiovascular disease (6). Fur-

thermore, in patients with SLE, the prevalence of coronary-

artery atherosclerosis is elevated and the age at onset is re-

duced according to the study using electron-beam computed

tomography to screen for the presence of coronary-artery

calcification (7). The relationship between thrombosis and

atheroscrelosis in the coronary arteries has not yet been ade-

quately reported in patients with APS and/or SLE.

In our case, the image characteristics of coronary stenosis

in a patient with APS and SLE manifesting acute coronary

syndrome (ACS) could be evaluated by intravascular ultra-

sound (IVUS) and optical coherence tomography (OCT).

Case Report

A 59-year-old woman was admitted to our hospital be-

cause of the repeated attacks of left shoulder pain which

were sometimes associated with cold sweat lasting for 30

seconds over the previous two-week period. Her past history

included SLE, cerebral infarction, deep vein thrombosis. Her

coronary risk factors were hypertension, dyslipidemia, and

being a current smoker. Medical treatments included war-

farin, predonisolon, statin, and angiotensin receptor blocker.

No antiplatelet agent had been given. The electrocardiogram

findings on admission showed T wave inversion in leads I,
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Figure　1.　Baseline coronary angiography. Right coronary artery (A: LAO view). No atheroscrel-
otic lesions are observed. Left coronary artery (B: RAO caudal view, C: LAO cranial view, D: LAO 
caudal view). Tubular stenosis can be seen in the proximal LAD.This lesion has two linear contrast 
defects, which divide the lumen into a central lumen and lateral multiple small channels. There are no 
other atherosclerotic lesions in the distal LAD, LCx, and the RCA. Magnified pictures in the lower 
panels of B, C, and D reveal similar finding for this lesion. LAO: left anterior oblique, RAO: right 
anterior oblique, LAD: left anterior descending artery, LCx: left circumflex artery

aVL, and V1-6. Troponin I was positive (3.87 ng/mL) and

creatine phosphokinase was not elevated. The anti β2 gly-

coprotein antibody I level was �125 U/mL (normal range �
3.5 U/mL) and the anti cardiolipin antibody level was �120

U/mL (normal range �10 U/mL). She was diagnosed to have

acute coronary syndrome and therefore underwent emergent

coronary angiography (Fig. 1), which revealed severe steno-

sis with lateral small channels in the proximal left anterior

descending artery (LAD). Angiographically detectable athe-

roscrelotic lesions were not found in either the left circum-

flex artery (LCx) or the right coronary artery (RCA). Percu-

taneous coronary intervention (PCI) was performed for the

LAD lesion. Before PCI she underwent OCT (Fig. 2) and

IVUS (Fig. 3) because of unusual angiographic findings

(Fig. 1). According to OCT, a multiple lumen structure was

clearly detected, which was separated by the septum with a

homogenous high intensity. Surrounding the central lumen,

multiple small channels existed near the vessel wall, which

demonstrated intimal hyperplasia. Although this lesion

showed a so called honeycomb- or lotus root-like appear-

ance, the inter luminal septum was circular and thick in our

case (Fig. 2A and B). White thrombi were floating distal to

the stenosis (Fig. 2B). This finding is consistent with acute

coronary syndrome. A longitudinal section revealed the

whole structure of the stenotic lesion and white thrombus

(Fig. 2C). IVUS showed a donut-shaped material with broad

band and heterogeneous echogeneity in the lesion (Fig. 3).

A circular narrow low echoic space, possibly with a blood

flow, was detected outside this material. Distal protection

with Filtrap™ was performed before stent implantation. Fil-

ter no reflow occurred after balloon dilatation. No material

was aspirated. After pre dilatation with a Lacrosse NSE
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Figure　2.　Optical coherence tomography before PCI. In the stenosis, a central lumen and circum-
ferential small channels separated by thick high intensity septum are detected (A). Floating white 
thrombus can be detected just distal to the stenosis (B). The whole structure of this lesion can be de-
tected by longitudinal section of optical coherence tomography (C). A white arrow indicates the cen-
tral lumen. The red arrows indicate the multiple small channels surrounding the central lumen. Two 
white arrow heads show white thrombi.

Figure　3.　Intravascular ultrasound tomography. The proximal reference vessel has little intimal 
hyperplasia (A). The stenotic lesion (B) shows the presence of a donut-shaped material with heteroge-
neous echogeneity. A circular narrow low echoic space is detected outside of this material.

scoring balloon™ (3.5×13 mm), a Multilink 8™ stent (4.0×

23 mm) was deployed. Thrombolysis in the myocardial in-

farction (TIMI) 3 coronary flow could be achieved after Fil-

trap retrieval (Fig. 4). The patient was treated with dual anti-

platelet therapy (aspirin and clopidogrel) in addition to war-

farin after PCI. Follow-up coronary angiography at six

months showed no restenosis and OCT revealed diffuse in-

stent intimal hyperplasia (Fig. 5). The acetylcholine provo-
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Figure　4.　Final coronary angiography after PCI. Excellent results were obtained. Neither any re-
sidual stenosis nor thrombus was found in the RAO caudal (A) and the LAO cranial (B) views. PCI: 
percutaneous coronary intervention, RAO: right anterior oblique, LAO: left anterior oblique

Figure　5.　Optical coherence tomography at the six-month 
follow-up. Although restenosis was not detected by angiogra-
phy, significant amount of intimal hyperplasia could be detect-
ed.

cation test induced coronary spasm in the reference vessel

distal to the implanted stent.

Discussion

To the best of our knowledge, this is the first report

which shows the intravascular images by IVUS and OCT

for coronary stenosis with lateral small channels in a patient

with APS and SLE. Although several case reports have al-

ready shown acute myocardial infarction to occur in young

patients with primary APS but without any coronary risk

factors (2-4) and APS associated with SLE (5), these reports

did not describe the intravascular image characteristics of

coronary stenosis and/or thrombus. In our ACS case, OCT

revealed a multi lumen structure, suggesting a recanalized

thrombus, on the intimal hyperplasia with white thrombus

distal to the stenosis.

Mechanism of stenosis formation and thrombus

In patients with APS, coronary thrombosis has been re-

ported to occur even in those who did not have any coro-

nary risk factors or coronary atherosclerosis (2, 5, 8-10).

The pathogenesis could be the thrombus formation based on

the prothrombotic state caused by several pathways, such as

the activation of endothelial cells (activation of adhesion

molecules or tissue factor), the activation of thrombocytes

(induction of thromboxane A2, increased adhesion), the acti-

vation of coagulation cascade, and the inhibition of antico-

agulation (inhibition of plasminogen/plasmin, tissue plasmi-

nogen activator, and protein C and S) etc. (11). Atheroscle-

rosis also occurs prematurely in patients with SLE, inde-

pendent of any traditional risk factors for cardiovascular dis-

ease (6). In our case, the combination of APS/SLE and

coronary risk factors might have induced the occurrence of

coronary endothelial dysfunction and atheroscrelosis (intimal

hyperplasia) simultaneously. Furthermore, coronary spasm

was also considered as a potential cause of thrombo-

sis (12-15), because the symptoms included repeated epi-

sodes of rest angina and a provoked coronary spasm was

found by the spasm provocation test with intracoronary ace-

tylcholine administration at follow-up coronary angiography.

A previously formed thrombus might have partially recanal-

ized to form the present stenosis with a complex structure.

Finally, the organic stenosis and spasm might have reduced

the coronary blood flow leading to the onset of acute coro-

nary syndrome without any coronary plaque rupture.

Evaluation of imaging characteristics of the stenosis

Our case may have demonstrated a honeycomb/lotus root

appearance (16-20) because it had multiple channels. How-

ever, the following characteristics distinguish our case from

previously reported OCT images of multiple channels struc-
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ture. Our case demonstrated a thick septum and intimal hy-

perplasia. The multiple lumens were composed of a central

lumen and small channels surrounding the central lumen

rather than similar multiple lumens. The accumulation of

OCT images of coronary stenosis/thrombus in patients with

APS is thus necessary to determine whether or not these

characteristic are peculiar to APS and/or SLE patients. IVUS

could not demonstrate any specific findings that OCT could

not provide.

Restenosis after PCI and APS

The acute effects of PCI [balloon angioplasty (21, 22) or

stent implantation (3, 8, 16)] have been reported as a treat-

ment strategy for acute myocardial infarction/ACS in pa-

tients with APS and/or SLE. In contrast, an increased risk of

restenosis in patients with APS who undergo PCI has been

previously reported in a few small studies. Gurlek et al. (23)

reported a strong association between the levels of anticardi-

olipin antibodies and the outcome of PCI after an ACS. In

this study, higher levels of anticardiolipin antibodies pre-

dicted increased rates of restenosis after PCI, without any

effect on mortality. Similarly, patients with APS who un-

dergo PCI have worse long-term clinical outcomes, driven

by higher rates of revascularization, than other patients un-

dergoing PCI despite the similar use of drug-eluting stents

and a similar diabetes status as that of the control

groups (24).

Thus, the use of a drug-eluting stent in our case might

have been an alternative strategy according to these reports.

However, we selected a bare metal stent rather than a drug-

eluting stent, because we thought the vessel was large

enough to expect a low restenosis rate and dual antiplatelet

therapy could be stopped immediately in the case of any

bleeding complications. Our patient did not show any

restenosis after bare metal stent implantation at follow-up

coronary angiography six months later. Meanwhile, an OCT

follow-up revealed a considerable amount of in-stent intimal

hyperplasia. It is therefore necessary to pay meticulous at-

tention to this patient during a further long-term follow-up.

Intravascular images obtained by OCT was thus found to

clearly demonstrate the microstructure of complex coronary

stenosis in an ACS patient with APS and SLE.
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