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Case Report
Coronary artery hematoma in a case of chronic total  
occlusion treated with intravascular imaging and a  
novel scoring balloon catheter
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Abstract: A 69-year-old female with stable angina pectoris underwent percutaneous coronary intervention for a 
chronic total occlusion (CTO) in the left anterior descending coronary artery (LAD). A semi-compliant balloon cath-
eter (BC) ruptured in the CTO lesion, causing a hematoma due to coronary artery dissection in the distal LAD. A new 
scoring BC; NSE Alpha (Goodman, Aichi, Japan) was selected for use after intravascular imaging. The NSE Alpha 
contains 3 triangular nylon elements along the outside of the balloon. The hematoma was treated prior to success-
ful implantation of a drug-eluting stent. Coronary artery hematoma as a complication in percutaneous coronary 
intervention is rare but is sometimes associated with coronary artery obstruction which may result in further com-
plications such as acute myocardial infarction. Cutting balloon angioplasty using intravascular imaging is a useful 
treatment strategy to resolve a hematoma. However, the cutting balloon catheter is associated with poor deliverabil-
ity to locations such as distal to the left anterior descending coronary artery. For these types of cases, a new scoring 
balloon catheter has shown to be efficacious and safe in resolving coronary artery hematomas.
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Introduction

Coronary artery hematoma is a rare complica-
tion of percutaneous coronary intervention 
(PCI), and influences primary success [1]. It has 
been reported that diagnosis with only angiog-
raphy is difficult and cutting balloon angioplas-
ty is an effective treatment strategy [2, 3]. The 
success rate of PCI for chronic total occlusion 
(CTO) remains problematic, requiring complex 
treatment strategies and is associated with 
higher risk [4]. It has been reported that there 
is a correlation between prognosis and pres-
ence of CTO’s for patients with coronary artery 
disease [5].

Recently, developments and improvements to 
devices provide for various treatment strate-
gies of CTO’s allowing for more difficult cases to 
be treated. We report the efficacy of a new 
scoring balloon for the treatment of coronary 

artery hematoma in a patient with a CTO in the 
left anterior descending coronary artery (LAD).

Case report

A 69-year-old female underwent PCI of CTO in 
the LAD #7 via right femoral artery (Figure 1A). 
Coronary risk factors included diabetes melli-
tus, hypertension and dyslipidemia. A CTO guide 
wire (XT-R, Asahi Intecc, Aichi, Japan) crossed 
the lesion under micro catheter support. 
Selective angiography showed 99% stenosis at 
the distal LAD #8 (Figure 1B). A 2.0 mm balloon 
catheter (BC) ruptured in the CTO lesion caus-
ing a coronary artery dissection. An everolimus-
eluting stent (EES), 2.5*28 mm Promus Element 
(Boston Scientific, Nattick, MA) was implanted 
at the CTO lesion. New stenosis appeared at 
the distal stent site (Figure 1C). Initial consider-
ation was that it was a spasm, but was unre-
solved with isosorbide dinitrate. Intravascular 
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ultrasonography (IVUS) was performed showing 
the stenosis was actually a hematoma related 
dissection (Figure 1D, 1E). 

At this stage an additional EES (2.25*24 mm 
Promus Element stent, Boston Scientific) was 
implanted to LAD #7 for the treatment of the 
hematoma. Unfortunately, the hematoma pro-
gressed at the distal LAD (Figure 2A). A semi-
compliant BC with buddy wire technique was 
unable to cross the distal LAD due to the hema-
toma and distal stenotic lesion. A new scoring 
BC, 2.0*13 mm NSE Alpha (Goodman, Aichi, 
Japan) (Figure 2B, 2C) was selected in order to 
treat the hematoma. Utilizing a “leopard crawl 
technique” [6], the catheter was advanced and 
was successfully delivered to the distal LAD 
(close to apex) with step by step inflation (Figure 
2D-F). The hematoma was resolved (Figure 2G) 
and a 3rd EES (2.25*28 mm Promus Ele- 
ment stent, Boston Scientific) was successfully 

ensures a small tip entry profile while maximiz-
ing flexibility of the material. It is considered 
that such a device is useful for not only calcified 
lesions but also in-stent restenosis, bifurcation 
lesions and hematoma. The element creates a 
‘controlled dissection’ (tear in the intima to true 
lumen), resolving the hematoma. The plaque of 
a CTO lesion can potentially shift to the distal 
site in the vessel. In the case of large dissec-
tion and hematoma, stent implantation without 
resolution of the compressed true lumen may 
worsen the coronary flow due to progression of 
the false lumen. Immediately resolving the 
hematoma after IVUS imaging may prevent the 
progression of hematoma to distal LAD.  

Conclusion

In the present case we reported the efficacy of 
a new scoring balloon catheter NSE Alpha, for 
the treatment of a coronary artery hematoma 

Figure 1. Coronary angiography and intravascular ultrasound images. A: Coro-
nary angiography shows a chronic total occlusion (CTO) in the middle of the 
left anterior descending coronary artery (LAD). B: Selective angiography showed 
significant stenosis at the distal LAD #8. C-E: After stent implantation to CTO, 
new stenosis appeared at the distal stent site. Intravascular ultrasonography 
determined a hematoma. 

implanted at distal LAD#8. 
Final angiogram and 8 
month follow up coronary 
angiogram showed a good 
result (Figure 2H).

Discussion

A coronary artery hemato-
ma during a PCI procedure 
is a rare complication [1], 
however, enlargement of a 
hematoma induced coro-
nary obstruction can cause 
chest pain and ST elevation 
in an electrocardiogram 
such as acute myocardial 
infarction. Therefore, oper-
ator awareness of such a 
complication is important 
when undergoing complex 
PCI such as a CTO. A cut-
ting BC is effective in treat-
ing coronary artery hema-
toma [3], however delivery 
of a cutting BC to the distal 
LAD is often problematic 
[7]. NSE Alpha contains 3 
triangular nylon elements 
along the outside of the 
balloon that create a scor-
ing effect as well as elimi-
nate slipping during balloon 
inflation. A modified tip 
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in a patient with CTO in the LAD. The catheter 
was delivered through stents to the distal LAD, 
creating a controlled dissection, re-establish-
ing TIMI 3 grade flow and facilitating stent 
implantation.

Informed consent was obtained from the 
patient in accordance with the Helsinki declara-
tion, and the case report was approved by the 
institutional ethics committee.
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