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Caps During Chronic Total Occlusion Revascularization

Michael Megaly, MD, MS,* Mir B. Basir, DO, Emmanouil Brilakis, MD, PuD,? Khaldoon Alaswad, MD?

78-year-old woman was referred for percuta-

neous coronary intervention of a right coro-

nary artery chronic total occlusion (CTO)

due to medically refractory angina. The occlusion
was long, with a J-CTO (Multicenter CTO Registry in
Japan) score of 3 (Figure 1A). An attempt to puncture
the proximal cap with highly penetrating guidewires
failed. We switched to antegrade dissection and re-
entry and attempted “scratch and go” and “knuckle
wire” techniques without success. We then per-
formed the Carlino technique by injecting 0.5 mL
contrast through a microcatheter advanced as far
distally as possible in the proximal cap (Figure 1B).
However, we still failed to knuckle with the
polymer-jacketed wire, and the dissection extended
partly to the proximal vessel. We left the knuckle in
place, rewired with a workhorse wire to deliver the
microcatheter to the proximal cap, inflated a 3.0-
mm balloon over the knuckled wire, and injected an
additional 0.5 mL contrast through the microcatheter
(power Carlino) (Figure 1C, Video 1). We were then
successful in knuckling a Gladius wire (Asahi Intecc)
into the marginal branch. We used controlled re-
entry with a Stingray balloon (Boston Scientific) into
the distal right coronary artery with a good final
angiographic result (Figures 1D to 1F, Videos 2 and 3).
Wire-impenetrable proximal caps are challenging
to penetrate despite using stiff guidewires. Several
techniques are used, such as increasing tip stiffness
and tapered tip guidewires and increasing support.
The “power microcatheter” technique refers to
guidewire advancement through a microcatheter
anchored against the vessel wall by balloon inflation.

The Carlino technique has been used effectively in
impenetrable proximal caps but risks creating a
dissection that extends to the proximal vessel. The
“power Carlino” technique is performed by injecting
contrast through a microcatheter that is advanced as
far as possible against the proximal cap and is
anchored against the vessel wall by inflating a 1:1 sized
balloon with the target vessel lumen. The inflated
balloon may enhance the microdissection effect of the
contrast and protect against retrograde extension of
the dissection. A potential limitation of this technique
is the increased risk for perforation. Hence only a
small (<1 mL) amount of contrast should be injected
under continuous fluoroscopic guidance. In summary,
the “power Carlino” technique (Figure 2) can be a
useful tool for crossing “wire-impenetrable” proximal
caps during CTO percutaneous coronary intervention.
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FIGURE 1 Power Carlino Steps
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(A) Chronic total occlusion of the right coronary artery. (B) Use of the Carlino technique with the proximal extension of dissection. (C) Use of the “power Carlino"
technique. (D) Knuckling a polymer-jacketed wire into the right ventricular marginal branch. (E) Re-entry using a Stingray device. (F) Final angiographic result.
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