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A
lthough percutaneous balloon angioplasty is 
an established endovascular therapy for tibial 
revascularization, its mechanism of action 
involves trauma to the vessel wall due to arterial 

expansion causing plaque redistribution and rupture.1-5 
This type of injury to the vessel wall, especially with 
uneven expansion, may lead to an acute flow-limiting 
dissection, which would necessitate bailout stenting, 
and neointimal hyperplasia can contribute to late 
lumen loss.4,5  

Nevertheless, one of the most important fac-
tors in achieving a durable endovascular result in 
the tibial arteries is to maximize acute luminal gain. 
The Chocolate® PTA Balloon Catheter (manufac-
tured by TriReme Medical, LLC, distributed by Cordis 
Corporation) attempts to minimize vessel wall trauma, 
thereby decreasing both early and late lumen loss.6 It is 
composed of a nitinol pressure shield over a semicom-
pliant balloon. Once inflated, it forms multiple alternat-
ing grooves and balloon pillows, allowing for a more 
controlled distribution of shear force despite variability 
in lesion morphology (Figure 1).6 

The dynamic shape of this balloon allows the opera-
tor to take it up to its rated burst pressure while mini-
mizing the risk of flow-limiting dissections (Figure 2). 
Unlike cutting or scoring balloons, the pressure shield 
does not cut into the arterial wall; instead, it constrains 
the balloon and enables a uniform inflation by creat-
ing the mounds or pillows. This provides for the high 
inflation pressures needed in calcified tibial lesions. The 
typical outcome is an excellent angioplasty result with 
no dissection. 

By reducing the need for bailout stenting, we have the 
potential to reduce the overall cost of care for patients 
with critical limb ischemia and expect improved out-
comes. The Chocolate BAR registry demonstrated mark-
edly reduced rates of dissection and bailout stenting 

compared to trials using normal percutaneous angioplasty 
alone in both above- and below-the-knee applications.7-10

We often use Chocolate® PTA Balloon dilatation in 
conjunction with plaque-debulking atherectomy, espe-
cially in calcified vessels, for maximal luminal gain. As for 
oversizing the balloon, we are quite liberal: For a 5-mm 
vessel, we typically use a 6-mm balloon. For a 3-mm tibial 
vessel, we use a 3.5-mm balloon. We also use the 3-mm 
balloon all the way down to the ankle without issues 
among any patient population.

CASE STUDY
A 71-year-old man with a history of peripheral vascular 

disease, coronary artery disease with myocardial infarc-
tion (at age 70), hypertension, and chronic obstructive 

Figure 1.  Dimensions for a 3.5-mm balloon at nominal 

pressure.

Groove-to-Groove Distance

3.23 mm

Pillow-to-Pillow Distance

3.5 mm



SHAPING THE FUTURE OF HEALTH CARE

OCTOBER 2015 SUPPLEMENT TO ENDOVASCULAR TODAY 25 

pulmonary disease was referred to our vascular clinic 
with bilateral critical limb ischemia of his lower extremi-
ties manifesting as ischemic rest pain. He had good 
femoral and popliteal pulses bilaterally and Dopplerable 
dorsalis pedis pulses. 

Lower extremity angiography revealed bilateral tibial 
occlusive disease that was more significant on the left side. 
The decision was made to intervene on the left side and to 
address the right tibial occlusion in a subsequent interven-
tion. The partially calcified left anterior tibial artery was 
occluded, with minimal distal reconstitution (Figure 3A). 

Contralateral access was used to place a 6-F sheath 
over the iliac bifurcation. A microcatheter and hydro-
philic guidewire were used to cross the left anterior 
tibial artery. Atherectomy was then performed using a 
1.25-mm Diamondback 360 orbital atherectomy device 
(Cardiovascular Systems, Inc.). 

Angioplasty was performed using a 3-mm outer-diame-
ter Chocolate® PTA Balloon, which was inflated slowly up 
to half nominal pressure at 30 seconds, then up to nominal 
pressure by 1 minute, and finally up to its rated burst pres-
sure with deflation at 1 minute, 30 seconds. The results 
showed wide patency with excellent flow (Figure 3B). 

After the intervention and antibiotic therapy, cellulitis 
and pain resolved.  n
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Figure 2.  As pressure increases, pillow-to-pillow distance increases. Groove-to-

groove distance, however, does not experience the same amount of increase, 

thus providing stress relief and minimizing the risk of flow-limiting dissection. 

Abbreviations: NP, nominal pressure; RBP, rated burst pressure. (Data on File. 

Cordis Corporation.)

Figure 3.  Preprocedural angiogram 

showing the partially calcified left ante-

rior tibial artery, which was occluded and 

had minimal distal reconstitution (A). 

Postprocedural angiogram showing 

wide patency with excellent flow (B). 
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