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Introduction

Spontaneous coronary artery dissection (SCAD) is an 
under-recognized and important cause of myocardial 
infarction (1). Conservative management remains the first-
line recommended treatment strategy in the absence of 
ongoing ischemia, hemodynamic instability, or left main 
dissection. Percutaneous coronary intervention (PCI) of 
SCAD is associated with high rates of complications and 
relatively low technical success rates of ~60–70% (1-3).  
Treatment with coronary stenting with SCAD often 
requires multiple and very long stents, with subsequent high 
risk of in-stent restenosis. There is early and increasing 
interest in using cutting balloon (CB) angioplasty to 
fenestrate the false lumen to allow communication and 
back-bleed of intramural hematoma into the true lumen. 
We report a successful case of CB angioplasty for SCAD 
without the need for stenting, and provide a review of the 
published experience and recommendation for technical 
approaches with this strategy. 

Case presentation

A 62-year-o ld  pos t-menopausa l  woman wi th  no 
cardiovascular risk factors presented with acute onset severe 
retrosternal chest pain with non-sustained ventricular 
tachycardia. Her electrocardiogram showed ST elevation 
in the lateral leads. She did not report any emotional or 
physical trigger for the event. She underwent emergent 
coronary angiography, which revealed type 2 SCAD of a 
large diagonal branch, with occlusion and thrombolysis in 
myocardial infarction (TIMI)-0 flow in the mid-distal vessel 
(Figure 1A). Left ventricular (LV) angiography revealed an 
ejection fraction (EF) of 45%, with dyskinetic apical and 
anterolateral segments. Non-selective catheter angiography 
showed fibromuscular dysplasia (FMD) involving the renal 
and iliac arteries.

Given her ongoing chest pain and ischemia, the decision 
was made to proceed with PCI. A Balance Middle Weight 
(BMW) wire (Abbot Vascular, Santa Clara, CA, USA) was 
initially used to wire into the diagonal artery, but could not 
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navigate into the distal segment of the artery. The Whisper 
wire (Abbot Vascular, Santa Clara, CA, USA) was then used 
to successfully access the distal diagonal artery true lumen, 
with improvement in coronary flow with wiring (Figure 1B). 
A 2.5/10 mm Flextome (Boston Scientific, Marlborough, 
MA, USA) CB was then inflated at the mid diagonal artery 
to 3 atm twice (Figure 1C). Following the inflations, there 
was normalization of flow to TIMI-3 to the distal diagonal 
artery (Figure 1D). There was evident intimal disruption of 
the dissection without compromising coronary flow, thus, 
coronary stent placement was not required. Her chest pain 

improved dramatically with resolution of the ST elevation. 
She was admitted to the coronary care unit post-PCI and 

observed for 48 hours. She also had computed tomography 
angiogram of the head and neck vessels in-hospital, which 
demonstrated FMD of the internal carotid and vertebral 
arteries. Given the presence of FMD at multiple non-
coronary vascular sites, this was felt to predisposing factor 
responsible for the patient’s presentation.

The remainder of her course in hospital was uneventful. 
She was discharged on dual anti-platelet therapy with 
ticagrelor and aspirin, as well as beta-blocker and ACE 
inhibitor. Echocardiogram performed 6 weeks after 
admission showed recovery of LVEF to 60% with no 
regional wall motion abnormality. She remained symptom-
free at 5 months follow-up.

Discussion

We report a case of successful CB angioplasty in a 
patient with SCAD and ongoing ischemia of an occluded 
artery. Revascularization of patients with SCAD remains 
controversial and technically challenging. PCI in SCAD 
patients is associated with high rates of technical failure, 
dissection propagation and failure to cross the lesion (3,4). 
Furthermore, long-term outcomes with coronary stenting 
were poor, with successful and durable results in only 
30% of cases (4). Coronary artery bypass graft (CABG) 
surgery for SCAD is also associated with high rates of 
technical failure. Tweet et al. reported that of 8 patients 
who underwent CABG for SCAD and underwent repeat 
coronary angiography in the course of follow-up, 11 of 
15 grafts were occluded (3). PCI with CB angioplasty, 
especially without the need for stent placement, may be an 
alternative feasible option for SCAD revascularization.

The experience with CB angioplasty for SCAD is 
limited, only having been reported in 6 case reports to-date 
including ours (Table 1). Yumoto et al. reported a case of 
a 47-year-old woman with SCAD of the mid left anterior 
descending (LAD) artery with intramural hematoma 
confirmed by intravascular ultrasound (IVUS) (5).  
She underwent angioplasty with a 2.5 mm CB at 2 atm 
distally and 4 atm proximally. TIMI-3 flow was achieved 
immediately after balloon inflations. Optical coherence 
tomography (OCT) confirmed that incisions in the 
dissected intima successfully made communication between 
the true and false lumen. Repeat coronary angiography and 
OCT 6 months later revealed patency of the LAD, but with 
residual dissected intima. Ito et al. reported a 46-year-old  

Figure 1 Coronary angiogram showing spontaneous coronary 
artery dissection (SCAD) of first diagonal artery. (A) Type 2 SCAD 
of diagonal artery with complete occlusion (arrow) and TIMI-0 
flow. (B) Improvement of distal flow in diagonal artery after wiring 
with Whisper wire. (C) Cutting balloon inflation with a 2.5/10 mm 
Flextome. (D) Normalized final TIMI-3 flow into distal diagonal 
artery, with residual intimal dissection. 
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woman with SCAD of the mid LAD confirmed by IVUS (6).  
PCI was attempted because of TIMI-0 flow and ST 
elevation, using a 2.0 mm Flextome CB. Following 
balloon inflation to 8 atm, TIMI-3 flow was restored and 
symptoms resolved. Computed tomography angiography 
demonstrated patent LAD 3 months post-angioplasty. 
Alkhouli et al. reported the use of CB in a 50-year-old 
woman with SCAD involving the mid LAD. She was 
initially managed conservatively, but developed recurrent 
chest pain with dynamic ECG changes (7). OCT confirmed 
the presence of a compressive hematoma. A 2.0/10 mm 
Flextome CB was used, followed by deployment of two 
2.5/30 mm drug eluting stents (DES) with normal coronary 
flow after stent deployment. She remained symptom-free 
at 12 weeks follow-up. Lee et al. reported two SCAD cases 
using CB (8). The first was a 42-year-old woman with 
LAD SCAD confirmed with IVUS. This was treated with a 
2.25/10 mm CB, which restored TIMI-3 flow. The second 
was a 46-year-old woman who presented with anterolateral 
ST elevation complicated by cardiac arrest. She had SCAD 
involving the mid-distal LAD treated with a 2.5 mm CB, 
followed by insertion of two DES in the mid-distal LAD 
with good angiographic result. 

In the absence of data from randomized trials with 
long-term outcome results, revascularization strategies 
for SCAD remain contentious. Current expert consensus 

and observational data support conservative therapy as 
first-line therapy, since the majority of patients have no 
ongoing ischemia or sinister dissection anatomy, allowing 
spontaneous healing to occur without penalty, as part of the 
natural history of this condition with gradual resorption 
of the intramural hematoma. For cases with indication 
for revascularization, PCI is generally preferred over 
CABG if feasible. However, stenting is associated with 
significant risks, including stenting into false lumen, stent 
thrombosis, and long-term restenosis especially when long 
and multiple stents were used. Thus, a PCI strategy using 
angioplasty alone is attractive. However, with standard 
balloon inflations, the localized pressure against the arterial 
wall can propagate the intramural hematoma antegrade 
or retrograde, especially when there is no existing intimal 
disruption. Indeed, OCT studies have shown that most 
cases of SCAD involved intramural hematoma without 
intimal dissection (9). Therefore, intentional fenestration 
of the intima with CB to permit communication between 
the false and true lumen, allowing decompression of the 
intramural hematoma, is a potentially good strategy to 
improve true lumen patency.

There are a few important factors to consider when using 
CB for SCAD PCI (Table 2). First, the dissected arterial 
wall is frail and can be susceptible to perforation, thus, CB 
should be used cautiously with small diameter balloons and 

Table 1 Summary of angiographic findings describing current and 5 reported cases of cutting balloon angioplasty in patients with spontaneous 

coronary artery dissection

Case report
Artery 
segment 
dissected

TIMI 
flow pre-
angioplasty

Cutting balloon 
diameter used 
(mm)

Cutting 
balloon 
length (mm)

Pressure 
inflation 
(atm)

Stent used 
or not

Follow-up findings

Main et al. 
(current study)  

Diagonal 0 2.5 10 3 Not used Stable 6 months at clinical  
follow-up

Yumoto et al. (5) LAD 0 2.5 Not stated 4 Not used Coronary angiography six months 
post revealed patency 6 months 
post

Ito et al. (6) LAD 0 2.0 Not stated 8 Not used Coronary computed tomography 
angiography 3 months post 
revealed patent LAD

Alkhouli et al. (7) LAD Not stated 2.0 10 4 Stents used Stable 12 weeks later at clinical 
follow-up

Lee et al. (8) LAD 1 2.25 10 Not stated Not used Discharged home 3 days post-
angioplasty

Lee et al. (8) LAD Not stated 2.5 Not stated Not Stated Stents used Good angiographic result on final 
angiogram

LAD, left anterior descending; TIMI, thrombolysis in myocardial infarction.
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low inflation pressures. The Flextome balloons range from 
2–4 mm in diameter, in 0.25 mm increments. We suggest 
using CB diameter that is at least 0.5 mm smaller than the 
caliber of the artery, and to avoid CB in vessels <2 mm in 
diameter. We also suggest inflating the CB to low pressures 
up to 4 atm, to minimize risk of perforation. Second, 
arteries affected by SCAD tend to be relatively tortuous, 
which makes it challenging to navigate stiff long blades into 
position. The lengths of Flextome balloons are available in 
6, 10, or 15 mm, and we suggest the use of shorter lengths 
with either the 6 or 10 mm balloons. Third, optimal results 
with CB should include normalization of TIMI-3 flow and 
improvement of clinical symptoms. This may require a 
few low inflations to achieve TIMI-3 flow, in which case, 
coronary stenting would not be required. If coronary flow 
remains suboptimal after CB inflations, then, deployment 
of DES may be considered. Fourth, since CB angioplasty 
results in intimal disruption, potent antiplatelet therapy 
should be administered to minimize platelet adhesion 
to the ruptured intimal surface. We recommend the use 
of ticagrelor and aspirin for at least a month until vessel 
healing, followed by aspirin alone long-term. The use of 
heparins, GIIb/IIIa inhibitors and thrombolytics should not 
be used to avoid worsening of intramural hematoma (1). 
Finally, in terms of anatomic criteria for CB, the arterial 
segment involved and coronary flow should be taken into 
consideration. The use of CB in left main has not been 
explored to our knowledge. Given the usually large size of 
left main artery, the available CB sizes may not be adequate. 
Furthermore, the potential of creating large dissection 
flaps with large CB in the left main may be particularly 
risky for vessel occlusion. Typically, dissections involving 
the left main require CABG for optimal therapy (1). In 

terms of coronary flow, vessels with TIMI-0 or those with 
≤2 flow plus symptoms, may particularly benefit from CB 
angioplasty.

Conclusions

Although the first-line therapy for patients with SCAD 
is conservative therapy, patients with ongoing ischemia, 
hemodynamic instability and left main dissection often 
requires urgent revascularization. Cautious CB angioplasty 
is a reasonable option as a PCI strategy in appropriately-
sized arteries, and may achieve normalization of coronary 
flow without stent placement. 
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Table 2 Technical aspects to consider when performing cutting balloon angioplasty of SCAD

Key considerations with cutting balloon angioplasty for SCAD

Avoid left main dissections

Consider for patients with TIMI-0 flow, or ≤2 and ongoing ischemic symptoms

Use small diameter cutting balloons at least 0.5 mm smaller than arterial caliber; avoid in vessels <2 mm diameter

Use low inflations (up to 4 atm)

Use shorter cutting balloons (6 or 10 mm)

Achieve optimal angioplasty results with TIMI-3 flow and improvement of symptoms; consider coronary stent placement if these are not 
achieved

Institute potent dual antiplatelet therapy post-angioplasty (e.g., ticagrelor and aspirin)

SCAD, spontaneous coronary artery dissection; TIMI, thrombolysis in myocardial infarction.
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