Case Report

Retrograde approach to successfully
treat antegrade failure due to subintimal
hematoma of a right coronary artery
chronic total occlusion

Use of antegrade dissection re-entry techniques for crossing coronary chronic
total occlusions may occasionally fail due to subintimal hematoma formation. We
describe use of the retrograde approach to successfully complete a right coronary
artery chronic total occlusion intervention, in which re-entry was not possible after
subintimal guidewire crossing due to extensive subintimal hematoma formation that

compressed the distal true lumen.
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Antegrade dissection re-entry is an increas-
ingly utilized crossing strategy for crossing
coronary chronic total occlusions (CTOs),
especially long occlusions as part of the
‘hybrid> CTO crossing algorithm [1], and
its use has been associated with high pro-
cedural success rates [2-5]. Re-entry into the
distal true lumen after subintimal crossing
can be challenging in some cases usually
due to subintimal hematoma formation [6].
Several maneuvers have been developed to
facilitate re-entry, such as the ‘stick and
swap’ technique, use of a different re-entry
zone (‘bobsled’) and subintimal hematoma
aspiration using the subintimal transcathe-
ter withdrawal (STRAW) technique [6]. We
report a case of right coronary artery (RCA)
CTO percutaneous coronary intervention
(PCI) that was complicated by formation
of a large subintimal hematoma and was
successfully treated using the retrograde
approach. Verbal informed consent was
obtained from the patient.

Case description

A 62-year-old man with oxygen-dependent
severe chronic obstructive pulmonary dis-
ease, hypertension and dyslipidemia pre-
sented with non-ST-segment elevation acute
myocardial infarction. Coronary angiogra-

phy revealed a 70% stenosis in proximal
left anterior descending artery (LAD) and
a CTO of the RCA, with the right postero-
lateral branch filling via epicardial collater-
als from the circumflex, and the posterior
descending artery via septal collaterals from
the LAD (Figure 1). The circumflex artery
had a separate ostium and was normal. The
patient had Canadian Cardiovascular Soci-
ety class 3 anginal symptoms despite maxi-
mally tolerated guideline-directed medical
therapy. He was not deemed a surgical can-
didate and was referred for RCA CTO and
LAD PCI. Bifemoral access was obtained
and unfractionated heparin was used for
anticoagulation. An 8-French AL-1 guide
was used to engage the RCA, while an
8-French EBU-4 guide catheter was used to
engage the LAD.

Antegrade
because the proximal RCA segment was very

crossing was challenging
short. Support improved using a side branch
anchor balloon in the conus branch with a
1.5-mm balloon inflated at low pressure. A
Confianza Pro 12 guidewire (Asahi Intecc,
Nagoya, Japan) entered the subintimal
space, but could not advance further. After
high-pressure inflation of a 3.0 x 20 mm
balloon, a knuckled Fiedler XT guidewire
(Asahi Intecc) followed by a CrossBoss
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Figure 1. Chronic total occlusion of the right coronary
artery with retrograde filling via collaterals from the
left coronary artery.

catheter (Boston Scientific, MA, USA) subintimally
crossed to the distal RCA. Attempts to re-enter using
a Stingray system (Boston Scientific) failed, as did
use of the ‘stick and swap’ technique (re-entry with
a Pilot 200 guidewire after initial puncture with the
Stingray guidewire) due to subintimal hematoma for-
mation and distal true lumen compression (Figure 2).
Attempts to re-enter more distally in the vessel also
failed. A second guidewire was advanced into the
subintimal space and a 2.0 x 15 mm over-the-wire

Figure 2. Severe subintimal hematoma during
antegrade crossing attempts causing compression
of the distal true lumen and hindering guidewire
re-entry.

balloon was used to aspirate approximately 10 cc of
frank blood (STRAW) technique. However, repeat
attempts to re-enter failed.

The retrograde approach was subsequently
attempted after stenting the mid LAD lesion
(Figure 3) with a 3.5 x 24 mm Promus Premier (Bos-
ton Scientific, Natick, MA) stent, yielding excellent
results (Figure 4). The procedure was performed at a
single stage because we had used 180 cc of contrast
in a patient with normal renal function and patient
air kerma radiation dose was <2 Gy. The first septal
branch was successfully crossed with a Sion guidewire
(Asahi Intecc), followed by advancement of a Corsair
catheter (Asahi Intecc) into the distal RCA. The wire
was exchanged for a Pilot 200 guidewire (Abbott Vas-
cular) that was advanced subintimally into mid-RCA.
Because of the short patent proximal RCA segment,
we used the Guideliner-assisted reverse controlled
antegrade and retrograde dissection technique for
retrograde crossing (7], using an 8-French Guideliner
(Vascular Solutions, MN, USA) advanced to the mid
RCA. A retrograde Pilot 200 guidewire was advanced
into the Guideliner catheter (Vascular Solutions), fol-
lowed by externalization of an R350 guidewire (Vas-
cular Solutions). Then, proximal to distal RCA was
dilated using a 3.0 x 20 mm balloon and three drug-
eluting stents were deployed in a distal to proximal
fashion (2.5 x 16 mm, 2.5 x 38 mm and 3.0 x 38 mm
Promus Premier [Boston Scientific]) and were post-
dilated with a 3.5 x 20 mm noncompliant balloon at
15-18 atm. Final angiography revealed an excellent
result with TIMI-3 RCA flow, and no residual steno-
sis (Figure 5). Radiation dose (air kerma) was 2.1 Gy
and approximately 400 cc of contrast was used.

Discussion
To the best of our knowledge, this is the first report of
retrograde CTO PCI to overcome failure of antegrade
crossing due to subintimal hematoma formation.
Patients who present with acute myocardial infarc-
tion (with (8] or without [9] ST-segment elevation) have
higher mortality when they have a concomitant CTO
in the noninfarctrelated artery. Our patient presented
with non-ST-segment elevation myocardial infarc-
tion; since he was not a surgical candidate, complete
revascularization including PCI of the CTO likely
decreased his risk for recurrent cardiovascular events.
Antegrade dissection re-entry is commonly utilized
to cross long (>20 mm) coronary CTOs, often as an
upfront strategy [1.6]. It is a highly efficient method for
CTO crossing, however, it is subject to unique chal-
lenges, such as failure to enter the subintimal space
or failure to re-enter into the distal true lumen after
subintimal guidewire crossing. Both challenges were
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Figure 3. Proximal and mid left anterior descending
artery stenosis.

encountered in the present case. Entry into the subin-
timal space could not be easily achieved, requiring a
proximal dissection by inflation of a 3.0-mm balloon.
Re-entry could not be completed due to formation of
a large hematoma, in spite of using several advanced
techniques, such as attempt to re-enter in different
vessel locations (‘bobsled’) and the ‘stick and swap’
technique, in which an initial puncture with the stiff
Stingray guidewire is followed by a polymer-jacketed
Pilot 200 guidewire [6]. Attempts to aspirate the
hematoma (‘STRAW’ technique) also failed.

The retrograde approach has revolutionized CTO
PCI by significantly increasing procedural success,
even among very complex CTOs [10-12]. The retro-
grade approach can be used as the initial crossing
strategy in CTOs with ambiguous proximal cap or
very diffusely diseased distal vessel, or more com-
monly, after failure of antegrade crossing [1]. It has
also been used to salvage side branches after antegrade
CTO crossing into one branch of a bifurcation [13], as
well as in cases of acute myocardial infarction with
failed antegrade crossing [14]. In our case, the retro-
grade approach enabled wiring of the distal true lumen
and resolution of the subintimal hematoma after stent
deployment. Use of the retrograde approach neces-
sitates availability of adequately sized collateral ves-
sels as well as expertise in the retrograde equipment
and techniques. The retrograde approach is subject to
unique risks, such as collateral vessel perforation and
donor vessel dissection [6,15]. Moreover, use of the ret-
rograde approach should be considered early during
the case, before the contrast and radiation limits are
reached.

Retrograde approach for acute vessel closure Case Report

Figure 4. Angiographic result after left anterior
descending artery stenting.

In summary, use of the retrograde approach can
enable successful CTO crossing in cases of failed
re-entry during subintimal antegrade crossing.

Conclusion & future perspective

This report demonstrates that subintimal hematoma
should not deter operators from pursuing a retro-
grade approach, as successful recanalization can still be
achieved. CTO PCI techniques have evolved consider-
ably over the last few years with improved success rates

Figure 5. Final angiographic result demonstrating
successful recanalization of the right coronary

artery after retrograde crossing and guidewire
externalization with preservation of the side branches.
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and granting of an ‘appropriate’ status in patients with
high-risk noninvasive testing or high-grade angina symp-
toms. Intraprocedural technical issues, such as a subinti-
mal hematoma in our case, are being overcome success-
fully with newer techniques. Over the next 5-10 years,
the field of CTO PCI will progress where patients, who
are not candidates for coronary bypass grafting, can still
undergo complete revascularization, which will improve
symptoms as well as major adverse cardiovascular events
such as hospitalizations due to acute coronary syndromes.
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e A subintimal hematoma should not preclude the retrograde approach.
e Utilize subintimal transcatheter withdrawal technique to reduce the size of subintimal hematoma and attempt

re-entry.
e Switch from ante- to retrograde approach should be time efficient to prevent overuse of radiation and
contrast.
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