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Background Spontaneous coronary artery dissection (SCAD) is a rare disease that predominantly affects woman. Percutaneous coron-
ary intervention (PCI) is recommended only in patients with ongoing ischaemia because it carries a high risk of procedural
complications in SCAD patients.

...............................................................................................................................................................................................................
Case summary A 51-year-old woman was admitted to our institution owing to severe chest pain. Coronary angiography showed a diffuse

narrowing and radiolucent luminal flap which runs parallel to the vessel wall in the proximal left circumflex coronary artery
and SCAD was diagnosed. After PCI was undertaken, optical coherence tomography disclosed a circular haematoma at the
stent distal segment and an intimal tear at the distal left main coronary artery. A conservative approach was decided owing to
patient stability without evidence of ongoing ischaemia and normal coronary flow. Thirty minutes later, the patient started to
complain of chest pain with the ST-segment elevation in leads I, aVL, and V2–3. Coronary angiography demonstrated a total
occlusion of the second diagonal brunch and double lumen morphology at the proximal-potion of left anterior descending
with TIMI2 distal flow suggesting the extension of coronary dissection. Optical coherence tomography imaging revealed that
the entry door of the dissection was located where the small intimal tear was found. Percutaneous coronary intervention was
successfully performed, and the patient was discharged without any complication.

...............................................................................................................................................................................................................
Discussion Although the underlying mechanism of recurrent SCAD remain largely unknown, our case suggests that the residual inlet

of the dissection may associate with the extension of the coronary dissection.
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Learning points
• Novel intracoronary imaging can be valuable both in confirming the diagnosis and in guiding treatment decisions in patients with spontan-

eous coronary artery dissection (SCAD).
• Longitudinal extension may occur when the entry of the dissection is left after percutaneous coronary intervention for SCAD. As in our

case, the distinct dynamic morphological features can be unravelled by optical coherence tomography.
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Introduction

Spontaneous coronary artery dissection (SCAD) is defined as an epi-
cardial coronary dissection that is not associated with atherosclerosis
or trauma and not iatrogenic.1 Recent studies suggest that SCAD
may be a cause of up to 1–4% of acute coronary syndrome cases
overall2–5 and up to 35% of myocardial infarction in woman under
50 years old.5–7 Two theories of how SCAD develops have been
described.1 The first theory proposes that the primary pathological
event is the development of intimal tear, which allows blood from
the true lumen (TL) to enter and generate a false lumen (FL). The se-
cond theory proposes that the primary event is a spontaneous haem-
orrhage arising from the vasa vasorum within the vessel wall. The
high-risk period of severe deterioration appears to be within 6 days
of presentation especially in patients with isolated intramural haema-
toma revealed by coronary angiography.8 Intracoronary imaging may
play a major role in the accurate diagnosis of these elusive unique
conditions.9–12 We describe a unique case with a severe deterior-
ation of SCAD after primary percutaneous coronary intervention
(PCI). The images from optical coherence tomography (OCT) just
before the extension of coronary dissection helped us in understand-
ing the mechanism.

Timeline

Case presentation

A 51-year-old woman with a previous history of hypertension, dysli-
pidaemia, cigarette smoking, and cerebral infarction due to vertebral
artery dissection presented with inferolateral ST-segment elevation
myocardial infarction (Figure 1A). Urgent coronary angiography dem-
onstrated a diffuse narrowing in the proximal left circumflex coron-
ary artery (LCX) (Figure 1B; Supplementary material online, S1) with
Thrombolysis In Myocardial Infarction (TIMI) flow grade 2. A radio-
lucent luminal flap which runs parallel to the vessel wall was observed

(Figure 1C) and Type 1 SCAD was diagnosed. After insertion of a
SION blue (Asahi Intecc Co., Aichi, Japan) wire with the intention of
performing intracoronary imaging, the artery flow collapsed to TIMI
0. An immediate PCI was undertaken with implantation of
everolimus-eluting stent (SYNERGY 3.5� 38 mm, Boston Scientific,
Natick, MA, USA), and the angiography revealed a mild stenosis at
distal of the stent without impairment of coronary flow
(Supplementary material online, S2). Optical coherence tomography
disclosed a circular haematoma with the presence of a false double
lumen at the stent distal segment and an intimal tear at the distal left
main coronary artery (LMCA) (Figure 2). A conservative approach
was decided owing to patient stability without evidence of ongoing is-
chaemia and normal TIMI flow.

Thirty minutes later, she started to complain of chest pain and the
electrocardiogram revealed ST-segment elevation in leads I, aVL, and
V2–3 (Figure 3A). Coronary angiography demonstrated a double
lumen morphology at the proximal potion of the left anterior
descending (LAD) with TIMI2 distal flow suggesting the extension of
coronary dissection and a total occlusion of the second diagonal
brunch (Figure 3B; Supplementary material online, S3). Optical coher-
ence tomography imaging revealed that the true arterial lumen was
compressed by the FL between the proximal and middle portion of
the LAD (Figure 4; Supplementary material online, S4). The dissection
began from the point where the small intimal tear was found in the
final OCT pullback of the first procedure. Since the guidewire was in
the FL, attempt to select the TL by using SION blue (Asahi Intecc
Co.) was performed. After unsuccessful attempts, intravascular ultra-
sound (IVUS) was used to guide the wire into the TL (Figure 5).
Optical coherence tomography evaluation after rewiring showed
that the guidewire had been successfully placed in the TL and
everolimus-eluting stent (SYNERGY 4.0� 32 mm, Boston Scientific)
was implanted from the body of the LMCA to the proximal LAD.
Because of the residual stenosis at the ostial LCX, everolimus-eluting
stent (SYNERGY 3.5� 12 mm, Boston Scientific) was implanted fol-
lowed by a kissing balloon inflation. Although angiography revealed a
residual dissection at the distal end of the stent, the patient was
asymptomatic with normalized ST-segment elevation and normal
LAD flow (Supplementary material online, S5). A conservative med-
ical approach with dual antiplatelet therapy was decided and
the patients were transferred to the coronary care unit.
Echocardiography immediately after the procedure revealed hypoki-
nesis at the anterolateral and inferolateral segments with a left ven-
tricular ejection fraction of 37%, but it improved to 50% at Day 3. In
the absence of in-hospital complications, she was discharged at Day
9. Magnetic resonance angiography (MRA) was performed 1 month
later to screen fibromuscular dysplasia (FMD). Although no stenosis
was observed in the renal arteries, FMD was suspected by an irregu-
larity of the right internal carotid artery and an aneurysm at the right
vertebral artery (Supplementary material online, S6).

Discussion

Spontaneous coronary artery dissection is an important, non-athero-
sclerotic cause of myocardial infarction and sudden death especially
in young individuals. Predisposing conditions include FMD, systemic
inflammatory disease, peripartum, and connective tissue disorders.13

.................................................................................................
Day Events

Day 1 first

procedure

A 51-year-old woman presented with inferior ST-

segment elevation myocardial infarction.

Spontaneous coronary artery dissection of left

circumflex coronary artery was diagnosed and

percutaneous coronary intervention was suc-

cessfully performed.

Day 1 second

procedure

Thirty minutes after the first procedure, she com-

plained of chest pain and coronary angiography

suggested the extension of coronary dissection

to left anterior descending (LAD). Percutaneous

coronary intervention was performed from left

main coronary artery to LAD.

Day 9 discharge The patient was discharged with in a stable

condition.
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Figure 1 (A) ST-segment elevations were detected in electrocardiogram leads II, III, aVf, V4–6. (B and C) Coronary angiogram revealed a diffuse
lumen narrowing with double lumen on the proximal segment of the left circumflex (arrow).

Figure 2 (A and B) Optical coherence tomography evaluation after stenting demonstrated an image suggestive of intramural haematoma from the
proximal left circumflex to left main coronary artery (*). Intimal tear was observed above the haematoma at the distal LMCA (arrow). (C) Good stent
expansion and apposition. (D) A false double lumen created by the haematoma was found at distal to the stent.

Extension of coronary dissection to LAD after LCX stenting 3



Figure 3 (A) ST-segment elevations were detected in electrocardiogram leads I, aVL, V2–3. (B) Coronary angiogram showing radiolucent lumens
at the middle portion of the left anterior descending coronary artery (arrow) and the second diagonal branch occlusion.

Figure 4 (A) Optical coherence tomography pullback at the left main coronary artery disclosing an image suggestive of intramural haematoma (*).
(B and C) Entry door of the dissection was identified at the distal left main coronary artery. (D and E) The true lumen was compressed by the false
lumen between the proximal and middle portion of the left anterior descending coronary artery. (F) Second diagonal branch was completely
obstructed by the false lumen. ED, entry door; FL, false lumen; TL, true lumen.
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The most frequent is FMD which occurs predominantly in middle-
aged females with few cardiovascular risk factors.14 Imaging of extra-
coronary vascular beds is recommended for patients with SCAD to
identify abnormalities such as aneurysms, dissections, and irregular-
ities.14 As in our case, MRA could be helpful for the diagnosis of FMD,
and may be preferred in patients with diabetes, renal insufficiency or
iodine-contrast intolerance.

Conservative therapy is generally favoured for management of
acute SCAD.1,8,14,15 Since observational studies have shown consist-
ently that PCI for the treatment of SCAD is associated with an
increased risk of complication,1,15,16 percutaneous coronary inter-
vention is recommended only in high-risk patients with ongoing is-
chaemia, left main artery dissection, or haemodynamic instability.

This case has described that the SCAD progressed from the entry
door in LMCA to LAD after the stent implantation in LCX. We could
hypothesize that the intimal tear at the LMCA which was docu-
mented by OCT just after the LCX stenting was responsible for the
second event. The initial OCT images of the second procedure clear-
ly revealed that the dissection was arising from the same location
where the intimal tear was found. It remains unclear whether the in-
timal flap was originally located or was associated with the stent im-
plantation. However, it would be justifiable to consider that the initial
stenting to the LCX may have obstructed the inflow of the FL which
allowed the haematoma to extend to the LAD. To the best of our
knowledge, this is the first demonstration of patients with SCAD that
the dissection has extended to another major coronary artery after
stent implantation. Although the incidence appears to be low, it may
be necessary to recognize that stent implantation may cause an ex-
tension of the dissection to another coronary artery when the entry
door of the dissection remained at LMCA.

Intravascular ultrasound use was beneficial to select the TL com-
pressed by the FL in the present case. Optical coherence tomography
has superior ability to visualize the TL-intima interface as compared
with IVUS9,17 so that it could nicely depict FL/intramural haematoma
of SCAD. Although, imaging with OCT requires high pressure

contrast which carries a potential risk of extension of the FL, recent
studies suggest that this can be performed safely.14,18,19 On the other
hand, IVUS has an advantage over OCT in terms of enabling a more
complete vessel visualization and providing a real-time view. The pre-
sent case highlights the importance of OCT for diagnosis and strategy
planning, and IVUS for the assistance of PCI to lead the guidewire
into the compressed TL of SCAD.

Conclusion

Although PCI is recommended in SCAD patients with high-risk fea-
tures, caution should be taken for the longitudinal extension to the
untreated coronary artery when the entry of the dissection is left in
the LMCA.
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Supplementary material is available at European Heart Journal - Case
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Figure 5 (A) Intravascular ultrasound guided bailout was performed for selecting the true lumen. (B) The guidewire was successfully placed in the
true lumen. FL, false lumen; TL, true lumen.
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