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Abstract

We described a case of chronic total occlusion (CTO) of the ostial right coronary artery (RCA) in a 79-year-old
woman that had been undergoing hemodialysis.

Coronary intervention of the ostial RCA-CTO was performed via the retrograde approach. The retrograde hard
wire was able to pass through the CTO segment via a transseptal collateral and advanced at the ascending aorta.
However, the microcatheter tip could not advance into the heavily calcified plaque of the CTO segment. Moreover, it
was very difficult to catch the retrograde hard wire tip in the ascending aorta using a 10mm Gooseneck snare at the
ostium of the antegrade guiding catheter due to three-dimensional size mismatch. Thereby, we attempted to cross
the occluded segment directly using a long-shaft soft guidewire designed for retrograde CTO intervention (0.009
inch 330 cm). The unassisted long-shaft wire tip was passed successfully through the CTO segment retrogradely.
After the retrograde wire tip was pushed ahead of the terminal aorta, it was caught using the former snaring system
and another guiding catheter for the antegrade approach was pulled in. After wire externalization was completed,
balloon dilatation and stent deployment through the CTO segment were performed successfully via the antegrade
approach.

Here, we report a case of successful interventional revascularization of a heavily calcified and device-uncrossable
CTO lesion by the retrograde wire trapping technique using a gooseneck snare device at the terminal aorta. The
method in which the capture of a retrograde wire using Gooseneck snare system may be not novel in itself. But, in
case of difficulty in uncrossability devices and catching it at the ascending aorta as well, this combinative technique
is beneficial to the ease of wire externalization.
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Introduction
Percutaneous coronary intervention (PCI) of chronic total occlusion

(CTO) is still challenging regardless of the expertise of the operator
and despite the development of novel interventional devices.

The inability to pass guidewires through CTO lesions is the most
common reason for failure of CTO-PCI [1]. However, “device-
uncrossable” CTO lesions even after successful passage of the
guidewire account for 6.4%-15% of all CTO-PCI procedural failures
[1-3].

Various antegrade techniques have been developed for approaching
device-uncrossable CTO lesions [4-7]. On the other hand, the
retrograde approach [8,9], which has already become an essential
alternative to the classical antegrade method, is also considered an
effective technique to overcome problems, such as device-uncrossable
CTO lesions.

In this case, we succeeded interventional recanalization of the
proximal right coronary artery with a heavily calcified CTO lesion

utilizing a retrograde guidewire trapping technique with snare devices
at the terminal aorta. This method is helpful for overcoming the
difficulty in constructing a retrograde system as well as the problem of
device-uncrossable CTO lesions.

Case
A 79-year-old female patient that had been undergoing

hemodialysis for several years due to end-stage renal failure suddenly
fell into ventricular fibrillation, and cardiopulmonary resuscitation was
performed. After resuscitation, emergent coronary angiography
revealed severe stenosis of the proximal left circumflex artery (LCX)
with three-vessel disease involving the proximal RCA-CTO. After
emergent PCI to the proximal LCX using a drug-eluting stent (DES),
the intense discussions regarding her further treatment were
performed among the heart team of our institution whether undergo
CABG or coronary intervention, because it was mandatory to
complete revascularization that the existence of prolonged ventricular
tachycardia indicated residual ischemia.

Considering her clinical course, her general status ( Logistic Euro
score was 27.93%) including some comorbidities having prior cerebral
infarction with bilateral carotid artery stenosis, severe impairment of
mobility secondary to musculoskeletal, and moderate reduced LV
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function (LVEF 40%) and invasion related CABG, interventional
revascularization was designed preferentially one week after emergent
PCI.

Coronary angiography showed that the RCA had a CTO at the
proximal portion and had diffuse stenosis from the aortic ostium with
heavy calcification. The left main trunk (LMT) had moderate stenosis
and the LCX had residual stenosis at the bifurcation of the LMT. Fair
transseptal collaterals were found in the RCA, and it was dyed with
contrast media retrogradely up to the mid-portion (Figure 1).

Figure 1: Baseline coronary angiograms. The RCA had CTO at the
proximal portion and diffuse stenosis from the aortic ostium with
heavy calcification. The LMT had moderate stenosis and LCX had
residual stenosis at the bifurcation of the LMT. The RCA was dyed
with contrast media up to the mid-portion retrogradely (black
arrows). Fair transseptal collaterals from the LCA to thedistal RCA.

Considering that it was mandatory to perform complete
revascularization as well as to prevent myocardial damage due to
ischemia during procedure, staged PCIs were scheduled to the
proximal RCA-CTO, following the LMT bifurcation including the
ostial LCX.

The PCI to the proximal RCA-CTO started with insertion via the
bifemoral arteries. First, this was attempted via the antegrade
approach, but a 7Fr AL1 guide catheter with side holes (Axess; Asahi
Intecc Co. Ltd., Aichi, Japan) was unable to stably engage because of
severe stenosis with heavy calcification from the aortic ostium.
Moreover, it was difficult to maintain the coaxial position of the guide
catheter due to anterior take-off. The procedure was changed to the
retrograde approach. A 7Fr SPB 3.5 guide catheter with side holes
(Axess; Asahi Intecc) was inserted into the ostium of the LMT via the
right transfemoral approach. Retrograde wiring by the SUOH (Asahi
Intecc) with a Corsair microcatheter (Asahi Intecc) was successful in
negotiating from the 3rd septal branch using the wire surfing
procedure, and reached the distal true lumen of the RCA. After the
Corsair microcatheter progressed retrogradely to the CTO exit, the
retrograde wire was exchanged to the Ultimate Bros.3 (Asahi Intecc)
for penetration into the CTO segment. The retrograde Ultimate Bros.3
was successfully passed through all CTO segments and reached the
ascending aorta directly. However, the retrograde Corsair

microcatheter was could not cross due to the heavily calcified plaque
within the CTO segment (Figure 2A). Consequently, it was very
difficult to advance the retrograde Ultimate Bros.3 into the antegrade
guide catheter, which showed shallow engagement of the RCA ostium
without coaxial support. Moreover, it was also difficult to catch the
retrograde hard wire in the ascending aorta using a 10 mm Gooseneck
snare at the ostium of the antegrade guiding catheter due to three-
dimensional size mismatch despite of trials again and again.

As a bailout procedure, the retrograde wire was changed to a 0.009" 
330 cm RG3 wire (Asahi Intecc) designed to perform wire 
externalization retrogradely in CTO intervention. The RG3 was 
retrogradely passed successfully through the CTO segment, and 
reached the ascending aorta directly (Figure 2B). However, the wire tip 
could not be inserted into the antegrade guide catheter. Therefore, the 
RG3 wire tip was advanced to the terminal aorta in its present 
condition, and was easily caught by the 10 mm Amplatz GooseNeck 
snare system (Covidien Corp., Plymouth, MN) and brought into the 
antegrade guide catheter at this point (Figure 3). The antegrade guide 
catheter was then reinserted to the RCA ostium with navigation by the 
RG3 shaft, and wire externalization was completed.

Figure 2: Coronary angiograms during the PCI procedure. The
retrograde Ultimate Bros.3 was able to pass through all CTO
segments and reached the ascending aorta directly. A: The Corsair
microcatheter could not cross due to the heavily calcified plaque
within the CTO segment. As a bailout procedure, the retrograde
wire was changed to the RG3 wire (0.009 inch, 330 cm; Asahi
Intecc). B: Consequently, the RG3 was retrogradely successful in
passing through the CTO segment again, and approached the
ascending aorta directly. However, the wire tip was unable to be
inserted into the antegrade guide catheter.

PCI to RCA-CTO was then performed continuously by then
antegrade approach. As strong backup force was provided by
completing wire externalization, the dedicated low-profile balloon
(Ikazuchi X hyper 1.5 × 9 mm; Kaneka Medix Corp., Osaka, Japan)
was successfully crossed completely through the CTO lesion beyond
the heavily calcified segment. Although low-profile compliant balloons
were easily ruptured due to heavily calcified plaque during dilatation,
non-compliant balloons were eventually successfully dilated by high
atmospheric pressure without indentation. Subsequently, two Biolimus
Eluting Stents (Nobori 3.0 × 14 mm and Nobori 3.0 × 8 mm; Terumo
Corp., Tokyo, Japan) were deployed at the CTO lesion (Figure 4A).
Finally, successful revascularization was provided to the proximal
RCA-CTO lesion (Figure 4B). Summarized information in this CTO-
PCI was shown as follows; total fluoroscopic time was 254 minutes,
total radiation dose was 716 Gray-cm2, and total contrast (Iohexol 350
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mgI/ml) volume was 305 ml. After that, she undertook overnight
continuous hemodiafiltration in intensive care unit without
complication. PCI to the LMT bifurcation including the ostial LCX
was performed using DES implantation one week later and she leaved
our hospital without MACCE.

Figure 3: Retrograde guidewire trapping technique at the terminal
aorta. The tip of the RG3 wire was pushed forward to the terminal
aorta in its present condition, and was caught by the 10 mm
Amplatz GooseNeck snare system (Covidien Corp.) and brought
into the antegrade guide catheter at this point.

Discussion
Here, we described a case of successful interventional

revascularization of a heavily calcified RCA with difficulty of passing
devices through the CTO lesion utilizing the wire trapping technique
with snare devices at the terminal aorta. The method was beneficial for
constructing a retrograde system as well as overcoming difficult CTO
lesions, e.g., the inability to move devices across the lesion.

Recent studies and meta-analyses have shown that there is
significant clinical benefit with improved long-term outcomes in
patients undergoing successful CTO revascularization compared to
unsuccessful CTO recanalization [10,11]. However, successful
interventional recanalization of CTO lesions can often be very
challenging. The inability to pass guidewires through CTO lesions is
the main reason for failure of CTO-PCI [1].

On the other hand, device-uncrossable CTO lesions, even after
successful passage of the wire through the lesion, account for
6.4%-15% of all CTO-PCI procedural failures [1-3] and are most often
due to heavy calcification at the occlusion site.

Various techniques via the antegrade approach have been illustrated
for approaching device-uncrossable CTO lesions, which can be
grouped into two categories: (1) techniques for lesion modification,
such as drilling using Tornus catheters [4,5], buddy (occasionally
triple) wire technique, cracking technique utilizing stiff wires, excimer
laser coronary angioplasty, and rotational atherectomy [2,5]; and (2)
techniques that increase guide catheter support, such as child-in-
mother techniques and various anchor techniques [6]. Occasionally
combinations of these techniques are successfully utilized [7].

Figure 4: PCI procedures after wire externalization. A: A stent
deployed at the CTO segment. B: The final angiogram showed
optimal results with restoration of flow in the RCA.

Retrograde CTO recanalization has recently become an essential
alternative technique to the classical antegrade approach [8]. The
retrograde technique has a high procedural success rate with a low
complication profile, despite frequent utilization in the most
anatomically and clinically complex cases [9,12]. Accordingly, the
retrograde approach is also considered to be an effective alternative
method for use in device-uncrossable CTO lesions. In cases in which
wire externalization has been completed successfully, strong backup
support may be provided by the bilateral guide catheter anchor. In a
retrograde manner, either pushing the retrograde guidewire into the
guiding catheter or trapping it at the contralateral sheet may be used
for wire externalization after passing through CTO segments.

In this case, antegrade guide catheters were unable to engage stably
due to severe stenosis with heavy calcification from the RCA ostium
and anterior takeoff.

In addition, as the CTO was short and the heavily calcified CTO
segment was located near the ostium of the RCA, there was very
limited space to maneuver antegrade wires if the antegrade guide
catheters had been successfully engaged coaxially.

Eventually, in this case, we found a way to capture the retrograde
long guidewire from the terminal aorta using 10mm gooseneck snare
devices and established strong backup support for interventional
revascularization of the heavily calcified CTO lesion through which
devices could not pass.

The RG3 has a 0.009” tip and shaft, 330 cm length. It is not used for
penetration, but dedicated for procedural step of wire externalization
in the setting of retrograde CTO-PCI. Certainly, the penetration force
of the Ultimate Bros. 3 is much stronger than the RG3. Although
control of the tip of the RG3 wire was not so good, it is theoretically
feasible to manage to slip through the lumen which was successfully
penetrated by the tip of the Ultimate Bros.3. In this case, the following
procedures were attempted as a bailout, and finally, the RG3 managed
to pass successfully through the lumen retrogradely after the Ultimate
Bros. 3 passing through the CTO segment.

The retrograde wire trapping technique using snare devices has
already been reported in a number of cases with lesions in the
ascending aorta [1,13,14]. However, in the retrograde trapping
technique at the ascending aorta, it was occasionally difficult to catch
the guidewire and the procedure was time-consuming due to size
mismatch and three-dimensional mismatch.
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Yokoi et al. [15] reported a novel homemade snare device to adjust
the size of the snare guidewires, but it may interfere with the patient’s
heartbeat. At the terminal aorta, it was easy to anchor with snaring
devices, because the retrograde wire tip was not affected by the
patient’s heartbeat. The retrograde wire trapping technique in the
terminal aorta solves the problems associated with interference with
heartbeat as well as the time-consuming nature of the procedure.

To our knowledge, this is the first reported of the utilization of a
retrograde guidewire trapping technique with snaring devices at the
terminal aorta in bilateral CTO-PCI.

In conclusion, we were successful in interventional revascularization
of a heavily calcified proximal RCA-CTO segment with device-
uncrossable CTO lesions utilizing the retrograde wire trapping
technique with gooseneck snare devices at the terminal aorta. This
method was beneficial to construct a retrograde system as well as to
overcome difficult device-uncrossable CTO lesions. Moreover, it may
solve the problems regarding the long time required for the procured
associated with interference with the heartbeat and three-dimensional
size mismatch.
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