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a  b  s  t  r  a  c  t

Spontaneous  coronary  artery  dissection  (SCAD)  is  an  infrequent  cause  of  acute  myocardial  ischemia  and
is  associated  with  various  pathophysiologies,  such  as pregnancy,  postpartum,  and  collagen  diseases.  It
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is  frequently  fatal  and  most  cases  are  diagnosed  at  autopsy.  Therefore,  the  early  diagnosis  of  SCAD  and
initiation  of  treatment  may  be  life  saving.  In  this  report,  we describe  a  case  of SCAD  of  right  coronary
artery,  possibly  triggered  by  transient  high  blood  pressure,  with  no apparent  atherosclerotic  involvement
detected  by  intravascular  ultrasound  (IVUS)  and successfully  treated  with  stent  implantation.  The  IVUS
helped  us  to confirm  the diagnosis,  navigate  the  guidewire  into  the  true  lumen,  and  understand  the

rance
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ntravascular ultrasound mechanism  for  the  appea
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ntroduction

Spontaneous coronary artery dissection (SCAD) is infrequent,
ut may  sometimes result in acute coronary syndrome and sud-
en cardiac death [1–4]. It is often fatal and is mostly recognized
t postmortem examination in young victims of sudden death [5].
herefore, its diagnosis might be underestimated and its natural
istory has not been elucidated.

We  report on a case of SCAD involving the right coronary
rtery (RCA) in a middle-aged woman, presenting with acute
yocardial infarction. Percutaneous coronary intervention (PCI)
ith drug-eluting stent implantation was performed on the basis of

ntravascular ultrasound (IVUS) imaging. IVUS imaging was  useful
iagnostically and for navigating the guidewire into the true lumen,
espite a good angiographic appearance.

ase report
A  50-year-old woman presented with an acute myocardial
nfarction. She suddenly experienced severe chest pain after strain-
ng to have a bowel movement. She visited her local hospital and

as subsequently transferred to our hospital. With the exception
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 of  a lotus  root  formation.
anese  College  of Cardiology.  Published  by  Elsevier  Ltd.  All rights  reserved.

of slightly elevated blood cholesterol, she had no risk factors for
coronary atherosclerosis. There was  no family history of sudden
death and no history of connective tissue disease, drug abuse, or
recent trauma. She was not postmenopausal. Acute myocardial
infarction was diagnosed, based on inferior electrocardiographic
(ECG) changes showing ST-segment elevation in leads II, III, and
aVF, along with reciprocal ST-segment depression in leads V2,
V3, V4, and V5, and raised creatine kinase-MB (179 U/L; local
reference limit, 23 U/L). Low-molecular-weight heparin, aspirin,
nitroglycerin, and clopidogrel were prescribed, but she continued
to experience chest pain and was referred for cardiac catheteri-
zation. Coronary angiography revealed a total occlusion and the
presence of a thin longitudinal radiolucent line representing an inti-
mal  medial flap with contrast staining developed from the ostium
of the RCA to near the posterior descending artery bifurcation site
(Fig. 1A). Her left coronary artery was smooth walled with no
evidence of atherosclerosis. With ongoing symptoms and persist-
ing ST elevation of the ECG, PCI was undertaken on the RCA. The
lesion was crossed with a 0.014-in. guidewire (SION Blue, Asahi
Intecc Co. Ltd., Aichi, Japan), which was  steered into the distal-
RCA with angiographic guidance. Subsequently, a 40 MHz IVUS
catheter (ViewIt, Terumo Corp., Tokyo, Japan) was advanced into
the RCA to investigate the extent of the dissection and to confirm

the correct placement of the guidewire. The IVUS showed extensive
circumferential dissection, with a mobile intimal flap and mobile
thrombus, extending deep into the media layer from the proximal

vier Ltd. All rights reserved.
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Fig. 1. Long-axis oblique projection showing total occlusion and contrast media staining developed from the ostium of the right coronary artery to near the posterior
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escending artery bifurcation site (A). An arrow marks position of intravascular u
uidewire and IVUS catheter placed within the false lumen (B).

o the distal RCA with the true lumen collapsed due to a false lumen,
uggesting SCAD. There was no evidence of atherosclerotic change
n the IVUS. However, the guidewire and IVUS catheter had been

laced within the false lumen (Fig. 1B). Therefore, our intention
as to cross another wire into the true lumen under IVUS guid-

nce. The IVUS was positioned at the dissection entrance site, and a
econd guidewire (Fielder FC, Asahi Intecc Co. Ltd.) was  introduced

ig. 2. Coronary angiography taken before the intravascular ultrasound (IVUS) navigating
f  the right coronary artery (RCA). Multiple channels separated by clots were observed in
he  ostial RCA (B–D). F indicates false lumen on the illustrations.
und (IVUS) transducer at time of image acquisition. The initial IVUS showed the

into  the true lumen under IVUS guidance after several attempts
(Fig. 2A). After the advancement of the second guidewire into the
true lumen, the IVUS examination was  repeated. The IVUS showed

multiple channels within mobile thrombus similar to a lotus root
form proximal to the posterior descending artery bifurcation site
of the RCA (Fig. 2B–D) even only 5 hours after the onset of chest
pain. A 3.5 × 30 mm drug-eluting stent (Endeavor sprint, Medtronic

 the guidewire into the true lumen (A). The IVUS findings and schematic illustration
 the entire segments of the RCA. The channels were unified to be a single lumen in
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ascular, Santa Rosa, CA, USA) was deployed only at the dissection
ntry point, whereas others propose sealing the entire dissection
o avoid distal progression. A final IVUS examination demonstrated
artial sealing of the dissection, with good stent apposition.

Her  chest symptoms disappeared completely and ST-segment
levation on the ECG resolved after the intervention and she was
ischarged on aspirin and clopidogrel. She is currently asymp-
omatic and a repeated coronary angiogram is planned six months
fter the intervention.

iscussion

In  this case, IVUS allowed us to: (a) understand the time course
f a lotus root formation; (b) confirm the diagnosis; (c) navigate the
uidewire into the true lumen; (d) determine the diameter of the
essel segment stented; and (e) confirm the result following stent
mplantation.

SCAD is a rare cause of acute coronary syndrome first described
n 1931 [6]. The ratio of female to male is 2:1 and the dissection
s more frequently diagnosed in the left coronary artery [7]. Coro-
ary artery dissection is characterized by a separation of the layers
f the artery wall. This results in the formation of an intramural
ematoma in the media of the arterial wall that creates a false

umen. Expansion of this lumen through blood or clot accumulation
eads to compression of the real lumen with myocardial ischemia.
revious IVUS studies reported a multiple channel appearance in
he false lumen of the dissected arteries [8,9]. In this case, the IVUS
mages demonstrated that this phenomenon could be observed
nly 5 hours after the onset of chest pain. We  speculate that it was
ue to spontaneous recanalization because of hyperfibrinolysis by
pregulation of plasminogen activators immediately after the for-
ation of an intramural hematoma in the subintimal space. To the

est of our knowledge, this is the first case of reporting the time
ourse of lotus root formation. The etiopathologic mechanism that
aused SCAD in this case remains unclear, however, we  postulate

hat straining to have a bowel movement induced a rapid rise in
lood pressure leading to SCAD.

There are no guidelines established to guide optimal treatment
f patients with SCAD. The potential therapy includes medical

[

gy Cases 6 (2012) e78–e80

therapy  and revascularization with either PCI or coronary artery
bypass graft. In our case, the patient was clinically unstable because
of ST-segment elevation myocardial infarction, and for this reason
a conservative approach was  not chosen. It is appropriate for many
cases and is particularly indicated in hemodynamically unstable
patients, such as those with acute myocardial infarction. Coronary
luminal imaging using IVUS may  help guide PCI procedures for
SCAD. This can resolve diagnostic uncertainty, for example, where
there is no contrast penetration of the false lumen, and to identify
clearly the extent of the false lumen with respect to anatomical
landmarks. Also, IVUS helps to ensure accurate guidewire place-
ment in the true lumen and appropriate stent diameter. In our case,
IVUS images easily navigated the guidewire placement from the
false lumen into the true lumen.
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