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Coronary angiography of a 58-year-old man with an-
gina showed a de novo stenosis in the mid left circum-
flex coronary artery (LCX) with a minimum lumen 
diameter (MLD) and reference diameter (RD) of 1.20 
and 2.44 mm, respectively. Quantitative flow ratio 
(QFR, Medis) was 0.80 distal to the lesion (Figure 1A 
and 1B). Optical coherence tomography (OCT) was 
performed after pre-dilatation, prior to drug-coated 
balloon (DCB) treatment for selection of an appropri-
ately calibrated size DCB and to assess the extent of 
the barotrauma pre DCB.

The patient was loaded with prasugrel 60 mg in 
addition to his daily chronic aspirin therapy. Initially, 
pre-dilatation was performed with a semi-compliant 
2.5×20 mm balloon inflated at 6 atmospheres result-
ing in an angiographically type B dissection without 
impaired distal flow. OCT disclosed a dissection with a 
length of 12.6 mm extending to the media; the RD was 
2.55mm and the minimal lumen area (MLA) 2.36 mm2 

after pre-dilatation; the DCB treatment was success-
fully performed with SeQuent Please NeoTM pacli-
taxel coated balloon (PCB) (2.5 × 30 mm) inflated for 
60 seconds. The transit time, duration from insertion 
of DCB into the sheath until DCB inflation, was 45 
seconds. Acute gain was 0.6 mm (MLD pre-procedure 
vs MLD post-DCB: 1.20 vs 1.80 mm) and post-DCB 
QFR was 0.91 (Figure 1C and 1D). Dual antiplatelet 
therapy (DAPT) with a maintenance dose of 10 mg of 
prasugrel was prescribed at discharge.

The 6-month angiography showed a late lumen 
gain (LLG) of 0.12 mm at the site of the MLD post-
DCB with a healed dissection (Figure 1E). The QFR 
at 6-month follow-up was 0.93 (Figure 1F).

DCB treatment in this case resulted in an expan-
sive remodeling. Comprehensive assessments of deter-
minants of long-term outcome, including physiologi-
cal and morphological features, were retrospectively 
performed.

Type of drug, and drug transfer
Limus drugs are cytostatic, while paclitaxel is a cyto-
toxic drug, which means it essentially induces smooth 
muscle cell death and has potential for toxicity. Clini-
cal data from randomized clinical trials of DCBs are 
primarily based on studies of PCB putatively related 
to their favorable pharmacokinetic properties. (1,2) It 
is not clear whether the effect of vessel remodeling is 
exclusive for paclitaxel or whether it can also be seen 
with sirolimus or biolimus A9. In our case, an ade-
quate drug transfer of paclitaxel after a short transit 
time of 45 seconds potentially could contribute to the 
late lumen enlargement (LLE). 

Dissection
The degree of lesion expansion will be associated with 
the extent of dissection. Some studies demonstrated 
the relationship between non-flow limiting larger 
dissection during PCB treatment and the LLG or en-
largement. (3) The mechanism might be explained by 
vessel growth (expansive remodeling) induced by a 
direct exposure to paclitaxel delivered into the adven-
titia and/or plaque regression induced by an intensive 
lipid-lowering therapy. In this case, flap type dissec-
tion extending to the media was observed; the maxi-
mum dissection arc was 153 degrees, and the total dis-
section volume was 13.8 mm3 (Figure 2A). 

What Are the Potential Determinants of Favorable Long-term 
Outcomes Following Drug-coated Balloon Treatment? 
Gathering Data from a Single Observation 

¿Cuáles son los posibles factores determinantes de los resultados favorables a largo plazo 
después del tratamiento con balón farmacoactivo? Datos procedentes de una sola observación
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DS=Diameter stenosis; MLD= Minimum lumen diameter; QFR= Quantitative flow ratio; Ref D= Reference 
diameter

DCB= drug-coated balloon; OCT= optical coherence tomography

Tissue composition
The tissue composition of the target lesion must have 
implication on the site of fracture, the extent of dehis-
cence of the intima from the media and adventitia, on 
the drug transfer at the time of the procedure, and lat-
er on the process of late lumen loss (LLL) or LLG. In 
this case, the tissue components of vessel wall plaque 
within the target lesion were identified by OCT deep 
learning (OctPlus, Pulse, Shanghai). (4) The distribu-
tion of fibrous, lipid, calcium plaque, and macrophage/
crystal-cholesterol were 89.5%, 3.7%, 6.4%, and 0.6% 
(Figure 2B). The fact that fibrous plaque is predomi-

Fig. 1. Serial change of MLD 
and QFR following drug-
coated balloon.
MLD and QFR pre-procedure 
(A and B), post-procedure (C 
and D), and at 6-month fol-
low-up (E and F). 

Fig. 2. Extent of the baro-
trauma following DCB treat-
ment. (A) Precise quantifi-
cation of dissection volume 
derived from cross-sectional 
slices with a thickness of 100 
microns. (B) OCT deep learn-
ing analysis using OctPlus 
software (Pulse, Shanghai). 
(C) Wall shear stress derived 
from the fusion of OCT and 
angiography.

nant in this lesion may have been associated with 
greater dissection, adequate drug transfer and subse-
quent favorable outcomes.

Wall shear stress
Figure 2C shows a great heterogeneity of high and low 
shear stress derived from the fusion of OCT and an-
giography in a Computational Fluid analysis based on 
the Navier Stoke and Quemada equations after finite 
element analysis. (5)  In the dissected area low shear 
stress dominates and is associated with high viscosity 
prone to thrombosis. This pattern of shear stress is 
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at total variance with the homogeneous profile usu-
ally seen after a well deployed stent implantation. 
Further investigations are warranted to understand 
the favorable or unfavorable impact of shear stress on 
outcome.

Post procedural physiological assessment
Although QFR >0.91 after stent implantation could 
predict a favorable vessel-oriented composite end-
point, only scarce evidence of prognostic value of 
QFR post procedure exists in patients treated with 
DCB. (6) In our case, the QFR gradually increased: 
0.80 at procedure, 0.91 at post procedure, and 0.93 at 
6-month follow-up.

In conclusion, the determinant of favourable out-
comes following DCB treatment are multifactorial. 
Previous studies as well as our case report illustrate 
the numerous potential factors affecting outcomes af-
ter DCB treatment, and their positive and/or negative 
impact, as well as their complex interplay, need fur-
ther study.
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