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Background Spontaneous coronary artery dissection (SCAD) is a unique cause of myocardial infarction, and optimal treatment
should be selected according to the ischaemic condition. Patients with ongoing ischaemia or haemodynamic in-
stability may require revascularization. Cutting balloon (CB) angioplasty has been acknowledged as an option for
revascularization. However, few observations of the coronary artery conditions after CB angioplasty in SCAD
patients have been reported. Here, we demonstrate two cases in which we evaluated the angiographic morphology
of targeted coronary arteries in the chronic phase after CB angioplasty.

...................................................................................................................................................................................................
Case summary Patient 1 was a 46-year-old woman who presented at our hospital with chest pain. Electrocardiography suggested

acute coronary syndrome and coronary angiography was performed. The coronary angiography and intravascular
ultrasound (IVUS) examinations revealed SCAD in the left anterior descending artery (LAD). Revascularization
with CB angioplasty was successful. Follow-up coronary angiography 15 months after the angioplasty showed no
visible stenosis in the LAD. Accordingly, the patient no longer needed to antiplatelet therapy. Patient 2 was a 50-
year-old woman who was transported to our hospital for ventricular tachycardia. Coronary angiography and IVUS
revealed SCAD in the right coronary artery. Coronary flow was restored by CB angioplasty. Follow-up contrast-
enhanced computed tomography angiography 36 months after angioplasty showed a healed appearance. Thus, she
was able to discontinue antiplatelet therapy.

...................................................................................................................................................................................................
Discussion Cutting balloon angioplasty may be a possible method to treat SCAD.
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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Learning points
• Treating spontaneous coronary artery dissection with cutting balloon angioplasty in an acute coronary syndrome may favourably affect

healing of the lesion during long-term follow-up.
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..Introduction

Spontaneous coronary artery dissection (SCAD) is defined as epicar-
dial coronary artery dissection not associated with atherosclerosis.
Coronary artery obstruction in SCAD is caused by the formation of
intramural haematoma (IMH) or intimal disruption. Spontaneous cor-
onary artery dissection has been described as a common cause of
acute coronary syndrome (ACS) in young women.1,2 Although
SCAD lesions heal spontaneously, when percutaneous coronary
intervention (PCI) is indicated for SCAD, the prognosis is often poor
due to technical complications and progression of the dissection.
Thus, a conservative strategy has been recommended for SCAD
patients who have a clinically stable condition.3,4 In contrast, patients
with ongoing ischaemia and/or haemodynamic instability may require
revascularization. However, many complications of PCI have been
reported in SCAD patients, and the short- and long-term outcomes
are uncertain. Several PCI strategies are available,3,4 but they are not
optimal for SCAD. Several reports have described the use of a cut-
ting balloon (CB: Flextome, Boston Scientific, MA, USA) to fenestrate
the tunica intima and drain the IMH as a novel treatment technique.5–

8 However, few reports have followed coronary artery appearance
after CB angioplasty in SCAD patients. Here, we report an unusual
interventional treatment of SCAD without stent implantation.

Timeline

Case presentation

Patient 1
A 46-year-old woman presented to our hospital with chest pain. She
had no past medical history. Herat rate was 76 beats/min (regular
rhythm); blood pressure was 126/64 mmHg. No heart murmur was
heard at presentation. A 12-lead electrocardiogram showed T-wave
inversion in the V3–6 leads, and echocardiographic examination
revealed motion abnormality in the left ventricular anterior wall. In
blood tests, high-sensitivity troponin-T was increased. Finally, she
was diagnosed with ACS. Nitroglycerine oral spray did not relieve

her chest pain. We performed emergency coronary angiography,
which showed diffuse stenotic lesions with thrombolysis in myocar-
dial infarction (TIMI) grade-2 in the middle to distal left anterior
descending artery (LAD) (Figure 1A). After the prudent crossing of a
0.014-inch guidewire (SION-blue, ASAHI-Intech, Seto, Japan), intra-
vascular ultrasound (IVUS) (Eagle-Eye Platinum, Philips Volcano, San
Diego, CA, USA) confirmed an IMH causing critical stenosis (Figure
1B and C). Therefore, the patient was diagnosed with type 2 SCAD.8

As her continuous chest pain, increased troponin-T level, and imaging
revealed ongoing ischaemia, we performed PCI with CB angioplasty.
A 2.0� 10 mm CB was delivered easily to the target LAD lesion and
carefully inflated to make fenestrations in the IMH. As a result, the
compression of the true lumen by the IMH disappeared. Although
coronary dissection was seen on coronary angiography, the coronary
flow improved from TIMI grade 2 to grade 3 due to the communica-
tion between the IMH and true lumen (Figure 2A). Intravascular ultra-
sound also revealed that the subintimal IMH drained into the true
lumen through the opening in the tunica intima (Figure 2B and C).
Dual antiplatelet therapy (DAPT) was administered immediately be-
fore PCI and continued for 3 months, followed by aspirin alone. After
PCI, heparin at a dose of 15 000 units/day was administered for 24-h
in the coronary care unit (CCU). There was no recurrence of chest
pain in the follow-up period. However, due to gastrointestinal bleed-
ing 15 months after PCI, coronary angiography was performed to de-

termine if the aspirin could be discontinued. Coronary angiography
showed good coronary flow and the coronary dissection observed
after PCI was clearly healed (Figure 3). Based on these findings, the as-
pirin was discontinued. Thereafter, the gastrointestinal bleeding
resolved and there was no recurrence of chest symptoms.

Patient 2
A 50-year-old woman presented to our hospital with ventricular
tachycardia and loss of consciousness. She received an electric shock
and returned to sinus rhythm. She had no past medical history. Herat
rate was 89 beats/min (regular rhythm); blood pressure was 98/

.........................................................................................................................................................................................................................
Time Event(s)

Patient 1 Admission Hospitalized for chest pain.

Positive for high-sensitivity troponin T.

Revascularization with a cutting balloon (CB) performed. Coronary dissection evident.

5 days after intervention Discharged without chest pain.

15 months after intervention Follow-up coronary angiography showed that the coronary dissection healed.

Patient 2 Admission Hospitalized for ventricular tachycardia.

Electrocardiogram showed ST-segment elevation on the inferior leads.

Revascularization with a CB performed.

Day 14 of hospitalization Discharged without chest pain.

6 and 12 months after intervention Follow-up computed tomography coronary angiography (CTCA) showed coronary artery dissection.

36 months after intervention Follow-up CTCA showed that the coronary artery dissection healed.

2 H. Fujita et al.
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..56 mmHg. No heart murmur was heard at presentation. Based on
the ST-elevation in the inferior leads and akinesis in the left ventricu-
lar inferior wall on echocardiography, she was diagnosed with acute
ST-elevation myocardial infarction. We performed coronary angiog-
raphy, which revealed an occluded lesion in the distal right coronary
artery (Figure 4A). We carefully passed the lesion with a floppy-wire
as usual treatment in acute myocardial infarction. After crossing of a
0.014-inch guidewire (SION-blue), IVUS (Eagle-Eye Platinum)
showed an extensive IMH. The patient was diagnosed with type-2
SCAD (Figure 4B and C). Because of unstable haemodynamics, we
switched to PCI with a 2.0� 10 mm CB that was gently inflated to
generate re-entry on the IMH. The CB angioplasty successfully
relieved the compression of the true lumen by the IMH, which
promptly improved the coronary flow (Figure 5A). Although the cor-
onary dissection remained, no additional treatment was performed
because the dissection did not impair coronary flow and IVUS
showed that the IMH was fenestrated and reduced (Figure 5B and C).
After PCI, heparin was administered at a dose of 12 000 units/day for
24-h in the CCU. Consciousness was restored on the second day.
Dual antiplatelet therapy was given immediately before PCI and con-
tinued for 3 months, followed by aspirin alone. She spent days with-
out chest pain and underwent contrast-enhanced computed
tomography coronary angiography 6, 12, and 36 months after PCI.
The coronary dissection formed after PCI was observed for up to 12
months. However, it healed spontaneously by 36 months (Figure 6A–
C). Based on this finding, the aspirin could be discontinued.

In both cases, we did not perform a ‘re-look’ because there was no
recurrence of chest pain after PCI, and because repeat coronary angi-
ography may cause dissection progression.

Discussion

In the present report, we have described two SCAD patients who
were successfully reperfused with CB angioplasty and had good cor-
onary flow in the chronic phase. In both cases, successful coronary
revascularization was achieved by reducing the IMH by fenestration
of the tunica intima with a CB. Final coronary angiography on admis-
sion showed residual coronary dissection with preserved coronary
flow and the procedure completed without stenting. In the chronic
phase, these dissections had healed spontaneously and good coron-
ary flow maintained. Finally, the patients could discontinue antiplate-
let therapy without recurrence of chest pain. In SCAD patients, if
restoring normal coronary flow in the absence of atherosclerotic
coronary artery lesion is achieved using a CB, it would be the alterna-
tive method to treat this condition without stenting. The absence of
atherosclerosis in patients with ACS may bring changes in the peri-
procedural medical therapy after CB angioplasty, namely, the choice
of single antiplatelet therapy or DAPT as well as the duration of
DAPT in cases with DAPT. In patients with coronary vasospastic an-
gina with non-significant atherosclerotic coronary sclerosis, taking as-
pirin did not affect the major adverse cardiovascular events.9

Conservative therapy is generally recommended for SCAD.
However, PCI may be necessary in patients with progressive ischae-
mia and/or haemodynamic instability. Cutting balloon angioplasty is
one of several PCI strategies given in the American Heart
Association/American College of Cardiology (AHA/ACC) scientific
statement for SCAD.10,11 However, CB angioplasty is often avoided
due to the risk of coronary artery perforation and poor delivery of a
stiff CB. However, in SCAD patients, a CB may be useful for creating

hematoma

B

C

C

BA

Figure 1 Coronary angiography and intravascular ultrasound before intervention in Patient 1. (A) Coronary angiography showed diffuse severe
stenosis in the mid of the left anterior descending coronary artery (black arrows). (B) The proximal left anterior descending had a normal appearance
on intravascular ultrasound. (C) An intramural haematoma (white arrow) compressed the true lumen of the left anterior descending.

Unusual interventional treatment of SCAD without stent implantation 3
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a communication between the true and false lumens, decompress
the IMH, and achieve reperfusion. To create a communication be-
tween the false and true lumens, conventional PCI balloons may not

be useful. Stenting may cause IMH progression at both edges of the
stent, often requiring the deployment of multiple stents and increas-
ing the risk of in-stent restenosis. Although there is a risk of coronary
artery perforation with CB angioplasty, several studies have reported
that CBs can be used safely if the balloon size is appropriately
selected to match the vessel diameter and dilated slowly to the indi-
cated normal pressure.5–8 Our two cases had coronary dissections
after CB angioplasty, but they did not impair the coronary flow
throughout the clinical course. Similarly, previous reports have
described maintained coronary flow, relieving myocardial ischaemia,
even though PCI with CB resulted in a double-barrelled residual cor-
onary dissection.5–8

The novel findings of the current study were that coronary dissec-
tions caused by CB angioplasty did not reduce coronary flow, but
they were spontaneously healed and the IMH absorbed more than
12 months after angioplasty. There have been several reports of
healed coronary arteries after CB angioplasty in SCAD.5–8 In patients
in whom conservative therapy was chosen, there have been reports
that the IMH was spontaneously absorbed and the coronary dissec-
tion spontaneously repaired in several months.12

The mechanism of SCAD development is considered to be bleed-
ing within the vessel wall caused by arterial fragility and the formation
of a tear in the intima of the coronary artery. We thought that the
IMH may be more easily absorbed by the CB-induced communica-
tion between the true and false lumens. In addition, the maintenance
of coronary flow by reducing the IMH may contribute to spontan-
eous healing of the coronary dissection.

B

true lumen

false lumen
B

true lumenC

C
hematoma

tear
A

Figure 2 Coronary angiography and intravascular ultrasound after cutting balloon angioplasty in patient 1. (A) Coronary angiography showed cor-
onary dissection remains (black arrows) but coronary flow successfully recovered. (B) The tear was visible by intravascular ultrasound (white arrow)
and the cutting balloon induced communication between the true and false lumens. (C) The true lumen expanded and the haematoma (red arrow)
shrank (yellow arrows).

Figure 3 Coronary angiography at follow-up in Patient 1.
Coronary flow was good and the coronary dissection observed
after percutaneous coronary intervention clearly healed.

4 H. Fujita et al.
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Figure 4 Coronary angiography and intravascular ultrasound before intervention in Patient 2. (A) Urgent coronary angiography showed total oc-
clusion in the distal of the right coronary artery (black arrows). (B) The proximal right coronary artery was normal on intravascular ultrasound. (C)
An intramural haematoma (white arrow) was present within the vessel.

B

C

true lumen

false lumen
tear

B

C
false lumen

true lumen
tear

A

Figure 5 Coronary angiography and intravascular ultrasound after cutting balloon angioplasty in Patient 2. (A) Final coronary angiography revealed
the presence of coronary dissection, but coronary flow was improved (black arrows). (B) Intravascular ultrasound showed a tear (white arrow) and
the cutting balloon communicated between the true and false lumens. (C) The intravascular ultrasound showed a tear (white arrow) and the reduced
haematoma.

Unusual interventional treatment of SCAD without stent implantation 5
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We used DAPT in these patients in case coronary stenting may

be needed, as they were diagnosed with ACS. Based on the guide-
line to prevent stent-thrombosis, we decided at that time to con-
tinued DAPT for 3 months for avoiding coronary re-occlusion due
to the IMH and possible intraluminal haematoma, because after
CB angioplasty, endothelium at the lesion should have been heavily
damaged. Three months were a standard length using DAPT after
stenting in Japan at that time. However, there is no consensus on
whether antiplatelet therapy is necessary for SCAD patients, espe-
cially in the chronic phase. We discontinued antiplatelet therapy
after confirming that the coronary lesions had healed. Because of

the serious complications of antiplatelets, such as gastrointestinal
bleeding and intracranial bleeding, stopping antiplatelet therapy
should be beneficial for SCAD patients after the coronary lesion
has healed in the follow-up process. A previous report recom-
mended long-term use of aspirin13 because no definitive evidences
and guidelines are available for aspirin use in the chronic phase,
and the decision to continue or discontinue antiplatelet therapy
should be made based not only on the coronary appearance at
the SCAD lesion but also the patient’s bleeding risks.8 Future stud-
ies need to establish the necessity of antiplatelets for the chronic
phase in SCAD patients.

A: 6 months

C: 36 months

B: 12 months

Figure 6 Sequential contrast-enhanced computed tomography coronary angiography of the right coronary artery 6-, 12-, and 36 months after per-
cutaneous coronary intervention in Patient 2. (A) Six months after coronary interventions, the coronary dissection remained at the distal right coron-
ary artery (red arrows). It is particularly clear in the cross-sectional view (white arrow). (B) At 12 months, the coronary dissection remained at the
distal right coronary artery (red arrows), which is apparent in the cross-sectional view (white arrow). (C) At 36 months, the coronary dissection was
healed in the distal right coronary artery in the cross-sectional view (white arrow).

6 H. Fujita et al.
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.Conclusion

Our report revealed no visible coronary stenosis with the healing of
SCAD in the chronic phase after CB angioplasty. Although SCAD is
still a poorly understood disease, CB angioplasty may be useful in the
coronary revascularization strategies for SCAD. In addition, our find-
ings suggest that the CB angioplasty has the benefit of leading to dis-
continuation of antiplatelets in the chronic phase because no stent is
implanted.
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