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Subintimal Tracking and Re-entry (STAR) Technique with Contrast Guidance
for Chronic Total Occlusion: Experience with 4 Cases
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Percutaneous coronary intervention for chronic total occlusion of coronary arteries remains technically
challenging. It shows lower procedural success rates compared with other lesion subsets. It is for this
reason that interventional cardiologists have developed many techniques to recanalize chronically occluded
arteries. Among them, we experienced some cases in which we used the subintimal tracking and re-entry
(STAR) technique. Here we report our experience with a review of the literature.
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Introduction

Chronic total occlusion (CTO) occurs in approxi-
mately one third of all patients with significant
coronary artery disease who have undergone coronary
angiography.' Percutaneous coronary intervention (PCI)
for CTO remains one of the most technically challen-
ging scenarios in interventional cardiology.”’ Inter-
ventional cardiologists have developed various methods
to overcome the difficulties in recanalization of chro-
nically totally occluded coronary arteries. The subin-
timal tracking and re-entry (STAR) technique is a
result of such struggles.

An approach by the STAR technique for recanaliza-

tion of CTO may succeed where other methods fail.*
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The procedure, which involves the creation of a
subintimal dissection followed by distal reentry, is a
promising approach to the treatment of CTO, parti-
cularly in the right coronary artery. Here, we describe
four cases of recanalization of CTO by use of the
STAR technique in patients who had failed previous

CTO-recanalization attempts.

Case Report

1. Case 1

A 063-year-old man visited our hospital owing to
effort angina. He was a current smoker and had been
treated with anti-hypertensive medication. Also, he had
undergone percutaneous transluminal angioplasty (PTA)
for occlusive disease of both common iliac arteries 6
months ago. At the time of PTA, total occlusion of the

right coronary artery was found and PCI was attempted,
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Fig. 1. First attempt at percutaneous
coronary intervention for chronic total
occlusion of the midportion of the
right coronary artery in Case 1. (A)
Right coronary angiogram showed
significant stenosis of the proximal
portion of the right coronary artery
and chronic total occlusion of the
midportion of the right coronary
artery, (B) Attempt to cross the
guidewire through the chronic total
occlusion failed,

Fig. 2. Second attempt at percutaneous coronary intervention 6 months after the first attempt in Case 1. (A) Angiogram showed total
occlusion of the midportion of the right coronary artery (star). (B) Retrograde intervention via the septal branch under contralateral contrast
injection failed, (C) Guidewire passage via the antegrade approach failed, Note that the guidewire tip was outside the distal true lumen, (D)
Subintimal tracking by contrast injection via microcatheter made the path to the distal true lumen (arrow), (E) Percutaneous transluminal
coronary angioplasty was performed by using the anchor balloon technique after successful wiring into the distal true lumen, (F) Final
angiogram after deployment of four sirolimus-eluting stents showed a good result without residual stenosis,



Although it had

developed 3 years ago, his chest pain was bearable until

but recanalization failed (Fig. 1).

the first attempt of PCI for total occlusion of the right
coronary artery performed 6 months ago. However, his
chest pain became aggravated as his exercise capacity
increased after treatment of both common iliac artery
occlusions.

An electrocardiogram showed a normal sinus rhythm
and an echocardiogram revealed normal systolic
function. We tried to do PCI for total occlusion of the
right coronary artery, because the intensity and
frequency of his chest pain were gradually increasing. A
coronary angiogram showed total occlusion of the
midportion of the right coronary artery and significant
stenosis of the proximal portion of the right coronary
artery (Fig. 2A). First, we tried to cross the wire via
the septal branch of the left anterior descending
coronary artery by using a retrograde approach, but we
could not advance the guidewire into the distal true
lumen (Fig. 2B). As a second step, we tried to pass the
guidewire through the total occlusion of the right
coronary artery by using an antegrade approach, but we
also failed to find the distal true lumen (Fig. 2C).
Finally, we attempted the STAR technique. After
advancing a microcatheter into the occlusion, we
removed the guidewire and injected about 1 mL of
contrast into the occlusion. Contrast injection made
subintimal dissection and visualization of the true vessel
lumen possible (Fig. 2D). We then successfully
advanced the Fielder FC guidewire (Asahi Intec, Aichi,
Japan), floppy guidewire, into the distal true lumen

(Fig. 2E). After successful deployment of four Cypher
stents (Cordis Corp, Miami Lakes, Florida, USA), the

Table 1, Summary of our 4 cases
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final angiogram showed good distal flow (Fig. 2F).
The patient is currently being treated as an out-

patient without chest pain, dyspnea, or claudication.

We plan to conduct a follow-up angiogram 6 months

after the revascularization of the right coronary artery.
2. Other cases (Table 1, Figs. 3, 4, and 5)

We have accumulated more experience with
revascularization of CTO by wuse of the STAR
technique. Case 2 (Fig. 3) was a 76-year-old man who
had hypertension and arteriosclerosis obliterans. The
patient was admitted to our hospital for treatment of
his exertional dyspnea. PCI for CTO had been
attempted 1 year previously in another hospital, but the
result was unsuccessful. On the coronary angiogram, we
could see the CTO of the midportion of the right
coronary artery at the takeoff of the side branch. We
successfully carried out recanalization with three Taxus
stents (Boston Scientific Corp., Natick, Massachusetts)
by use of the STAR technique.

Case 3 (Fig. 4) was an 80-year-old man who
presented with dyspnea on exertion. He was on
medication for hypertension, diabetes, and angina. He
had also failed a prior CTO-recanalization attempt. His
coronary angiogram revealed total occlusion of the
midportion of the left anterior descending coronary
artery at the takeoff of the side branch as in Case 2.
He also underwent PCI with three Taxus stents
(Boston Scientific Corp., Natick, Massachusetts) by use
of the STAR technique.

Case 4 (Fig. 5) was a case of failed recanalization of

CTO by use of the STAR technique. A 64-year-old

man similar to Case 4, who had diabetes and

Case Lesion  Prior attempt CTO morphology Success Number of stents ~ Stent used Complications
1 RCA Yes Abrupt Yes 4 SES None
2 RCA Yes Takeoff at SB Yes 3 PES None
3 LAD Yes Takeoff at SB Yes 3 PES Major SB dissection
4 LCX Yes Takeoff at SB No 0 - Storm cloud dissection

CTO, chronic total occlusion; RCA, right coronary artery; SES, sirolimus-eluting stent; SB, side branch; PES, paclitaxel-eluting stent; LAD, left

anterior descending artery; LCX, left circumflex artery.
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hypertension, underwent coronary intervention for CTO
of the distal left circumflex coronary artery by the
STAR failed,

leaving storm cloud dissection. Fortunately, other

technique. However, recanalization
events such as pericardial effusion, coronary artery

perforation, or myocardial hematoma did not occur.

Discussion

The STAR technique, which was first described by
Colombo,* has not been widely used. Its main concept
is subintimal angioplasty used in peripheral artery
occlusive disease (PAOD). In treating PAOD by use of
subintimal angioplasty, a 0.035-inch guidewire with a
J-configuration is used for subintimal dissection with

distal reentry. In the same manner, a 0.014-inch

Fig. 3. Right coronary angiogram
and percutaneous coronary interven-
tion in Case 2. (A) Coronary angio-
gram showed total occlusion of the
midportion of the right coronary
artery at the takeoff of the side
branch (star), (B) After subintimal
tracking by contrast injection via
microcatheter, the distal true lumen
was visible (arrow), (C) Percutaneous
transluminal balloon angioplasty was
performed, (D) We obtained good
results after deployment of three
paclitaxel-eluting stents,

guidewire was used for subintimal dissection with distal
reentry in the first described report by Colombo.}
Carlino later developed the modified STAR technique
with the use of a contrast guidance later.” He used
contrast injection via a microcatheter or over-the-wire
balloon instead of the J-configured guidewire to create
the subintimal dissection. According to his paper, the
angiographic success rate was 82.3%, stent thrombosis
did not occur, and restenosis with the STAR technique
was high. He concluded that the contrast-guided STAR
technique appears to be a feasible and relatively safe
strategy and can be regarded as a refined evolution to
the original approach.

However, the STAR technique is a risky procedure
and has some shortcomings. There is a too high rate of
compromising the side branch, because the procedure is

conducted by subintimal dissection. Also, known
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Fig. 4. Left coronary angiogram and
percutaneous coronary intervention
in Case 3. (A) Coronary angiogram
showed total occlusion of the mid-
portion of the left anterior descend-
ing coronary artery at the side
branch (star), (B) After subintimal
tracking by contrast injection via
microcatheter, we could see the
distal true lumen (arrow) with large
dissection of the midportion of the
left anterior descending coronary
artery and diagonal branch, (C) The
angiogram showed a good entrance
of the guidewire into the distal true
lumen, (D) Final angiogram revealed
good distal flow without any com-
plications after deployment of two
paclitaxel-eluting stents for the left
anterior descending coronary artery
and one paclitaxel-eluting stent for
the diagonal branch by kissing
balloon angioplasty,
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Fig. 5. Left coronary angiogram and percutaneous coronary intervention in Case 4, (A) Coronary angiogram revealed total occlusion of the
distal portion of the left circumflex coronary artery at the side branch (star). (B) After contrast injection by use of a microcatheter, large
dissection occurred, (C) Despite a visible distal true lumen (arrow), crossing the guidewire failed.

complications of the technique are myocardial rate of in-stent restenosis is higher than with other
hematoma, dissection limiting procedure, coronary conventional procedures, even when a drug-eluting

perforation, and stent thrombosis.”® Furthermore, the stent is implanted. Colombo reported that the rate of
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in-stent restenosis was 53% (use of drug-eluting stents:
53%) and Carlino reported that the rate of in-stent
restenosis was 44.7% (use of drug-eluting stents:
92.7%).*” According to these two reports, the marked
increase in utilization of drug-eluting stents did not
overcome the in-stent restenosis. Unfortunately, the
mechanism of the higher tendency for in-stent resteno-
sis has not been elucidated. In light of Schwartz's
report,’ one reason that the STAR technique has a
higher incidence of in-stent restenosis may be that
recanalization by the STAR technique results in more
injured vessel walls compared with other conventional
techniques. Although we did not experience terrible
complications, some troubles such as storm cloud
dissection precluded recanalization (Case 4), and major
side branch dissection (Case 3) occurred. We inserted
drug-eluting stents in all of our cases. As of yet, we
have not checked the follow-up coronary angiograms,
because the patients have not had myocardial ischemic
symptoms and the 6-month time period has not yet
passed. Nevertheless, there is a high possibility of
in-stent restenosis.

In terms of risk of the procedure and complications,
the technique should not be a first-line approach to the
treatment of what remain the most challenging lesions
in interventional cardiology. It should really be advised
as a final resort when other means fail and when a
surgical procedure is not possible. Actually, all of our
cases had a history of unsuccessful recanalization. The
reasons for previous failure in our cases were total
occlusion at the takeoff of the side branch (Cases 2, 3,
and 4) and too hardly long occlusion (Case 1). We
performed successful PCI by wuse of the STAR
technique for two right coronary arteries (Case 1 and
2) and one left anterior descending coronary artery
(Case 3), but the PCI failed for one left circumflex
coronary artery (Case 4). Although there are too few

cases to judge, this is consistent with previous reports

that the rate of STAR technique utilization is high in
the right coronary artery (79.4~87%)."” However, why
the right coronary artery is favored for the STAR
technique is unclear. There is a chance of selection
bias. Actually, 79.4% of the lesions treated by Carlino
were in the right coronary artery (left anterior
descending coronary artery: 1.5%, left circumflex artery:
19.1%).> One possibility is that the right coronary
artery has a lesser tendency for tortuosity.

To our knowledge, our report concerning recanaliza-
tion of CTO by use of the STAR technique is the first
such report in Korea. In conclusion, recanalization by
the STAR technique with the use of drug-eluting
stenting may be the best option in selected CTO after
failure or infeasibility of the standard antegrade or
retrograde technique, especially in the right coronary

artery.
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