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Cardiology

Unusual setting of medical care

Success rates for treatment of chronic total occlusion (CTO) have dramatically improved in recent years with
the development of new CTO guidewires and development of new techniques such as the retrograde approach.
In the antegrade approach, a guidewire is occasionally passed through a side branch despite successful wire
crossing of the CTO lesion. In order to pass a wire through the main artery, there are a few side branch tech-
niques such as a reverse wire technique.

A 54-year-old man with symptoms of heart failure was admitted to our hospital. Coronary angiography
showed CTO of the proximal left anterior descending artery. Percutaneous coronary intervention with an an-
tegrade approach was started. We succeeded in passing the wire through a side branch but not the main ar-
tery. Unfortunately, a reverse wire technique failed in this case. Next, the wire passed through a side branch
was exchanged with the Soutenir CV, and a retrograde approach was started. The wire crossing from retro-
grade was entwined around the Soutenir CV. After that, the retrograde wire was snared and guided to the an-
tegrade guiding catheter, which resulted in successful wiring into the main artery easily.

The side branch technique using the Soutenir CV may be an effective strategy in some cases.

Case Reports ¢ Coronary Artery Disease ¢ Percutaneous Coronary Intervention

http://www.amjcaserep.com/abstract/index/idArt/901273

%1823 E‘El— MZI4 E"ill %13

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Niizeki T. et al.:
Chronic total occlusion of the LAD
© Am J Case Rep, 2017; 18: 46-51

Background

Case Report

Success rates for treatment of chronic total occlusion (CTO)
have dramatically improved in recent years with the develop-
ment of new CTO guidewires, advances in microcatheters, and
development of new techniques such as the retrograde ap-
proach [1,2]. In addition, the percutaneous coronary interven-
tion (PCl) outcomes for CTO lesions have improved in recent
years due to a better understanding of the physiopathology of
the disease [1,2]. Even under such circumstances, a careful an-
tegrade approach is very important in PCI for CTO. In the ante-
grade approach, a guidewire is occasionally passed through a
side branch despite successful wire crossing of the CTO lesion.
In order to pass a wire through the main artery, there are a few
side branch techniques such as a reverse wire technique [3,4].
Unfortunately, the reverse wire technique failed in this case.
Next, the wire passed through a side branch was exchanged
with the Soutenir CV, and a retrograde approach was started.
The wire crossing from retrograde was entwined around the
Soutenir CV. After that, the retrograde wire was snared and
guided to the antegrade guiding catheter, which resulted in
successful wiring into the main artery easily.

We herein report a case of CTO that was successfully treated
with a side branch technique using a Soutenir CV. This meth-
od appears to be hopeful as a novel side branch technique for
a substantial number of CTO patients.

A 54-year-old man presenting with symptoms of heart failure
including respiratory discomfort and lower limb edema was
admitted to our hospital. On arriving at our hospital, he had
class 1l congestive heart failure according to the New York
Heart Association criteria. An electrocardiogram revealed poor
R-wave progression in the anterior chest leads and no signifi-
cant ST-T change. Chest x-ray film confirmed bilateral pleural
effusion, cardiomegaly (cardiothoracic ratio: 56.28%), and pul-
monary congestion. Although blood tests showed an elevated
B-type natriuretic peptide (BNP) value at admission (461 pg/mL),
the value of BNP was significantly decreased at discharge
(130.9 pg/mL). Biochemical analysis revealed no significant
findings: blood urea nitrogen of 12.7 mg/dL (reference value
[RV]: 8.00-22.00), creatinine of 0.43 mg/dL (RV: 0.60-1.10), es-
timated glomerular filtration rate of 132.7 mL/min/1.73 m?,
C-reactive protein of 0.05 mg/dL (RV: 0.00-0.30), and tropo-
nin T of 0.017 ng/mL (RV: 0-0.014). His coronary risk factors
were hypertension, diabetes mellitus, dyslipidemia, and cur-
rent smoker. He had no other noteworthy past medical history.
Transthoracic ultrasonography showed reduced movement of
the left ventricular anterior wall (left-ventricular ejection frac-
tion: 36%), suspicious for heart failure resulting from ischemic
heart disease. After the resolution of heart failure, cardiac cath-
eterization was performed to identify the cause of heart fail-
ure. As shown in Figure 1A, left coronary angiography showed
CTO of the proximal left anterior descending artery (LAD). Right

Figure 1. (A) Left coronary angiography (right anterior oblique caudal view). #7 100%. There is no significant lesion in the left
circumflex branch. (B) Right coronary angiography (right anterior oblique caudal view). There is no significant lesion in the
right coronary artery. There are good collaterals to the left anterior descending artery via the septal branches and the left

ventricular apex.
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Figure 2. (A) An anchor balloon was placed in the first diagonal branch, and a soft wire was passed through the septal branch just
before the CTO. The wiring using a Gaia Second was started with support of a Sasuke. (B1) The Gaia Second could cross the
CTO lesion. Because the exit point of CTO was a true bifurcation with a steep angle, a wire could be guided only into the
direction of the second diagonal branch. (B2) Enlargement of the CTO exit point.

coronary angiography revealed no lesion and good collater-
als to the LAD via the septal branches and the left ventricu-
lar apex (Figure 1B). Because exercise stress myocardial scin-
tigraphy revealed viability of the left ventricular anterior wall,
we decided on elective revascularization by PCI.

The approach sites were the bilateral common femoral arter-
ies. An antegrade guiding catheter of the SPB3.5 SH, 8Fr, 100
cm (Hyperion, Asahi Intecc Co. Ltd., Aichi, Japan) and a retro-
grade guiding catheter of the SAL1.0 SH, 7Fr, 90 cm (Hyperion,
Asahi Intecc) were used. The procedure was started with the
antegrade approach because this was the first attempt and
the CTO lesion was short. Although the CTO lesion was short
(approximately 15 mm in length), it was an abrupt-type CTO
with severe calcification. Then, it seemed that sufficient back-
up was needed to perform a stable procedure. Therefore, a
2.5-mm balloon was placed in the first diagonal branch as an
anchor. In addition, a soft wire (Sion blue; Asahi Intecc) was
inserted into the septal branch just before the CTO, and wiring
by a Gaia Second (Asahi Intecc) was started with support of a

Sasuke (Asahi Intecc) (Figure 2A). We managed to insert the
wire into the CTO carefully and gradually advanced it through
the CTO lesion. However, the wire could be guided only in the
direction of the second diagonal branch due to a severe an-
gulation at the CTO exit site despite successful wire crossing
of the CTO lesion (Figure 2B). Although the reverse wire tech-
nique was performed using a Sasuke and a Sion Black (Asahi
Intecc), the wire could not be crossed into the main artery.

Then, the wire that passed through the second diagonal branch
was exchanged with a Soutenir CV 3 mm (Asahi Intecc) using a
Corsair 135 cm (Asahi Intecc) as shown in Figure 3A and Video
1. After that, a retrograde approach was started. The retrograde
system could be easily established using the direct channel via
the ventricular apex with a Sion (Asahi Intecc) and a Caravel
150 cm (Asahi Intecc). As shown in Figure 3B and Video 1, a
Sion Black was passed through the second diagonal branch
from retrograde and entwined around the Soutenir CV. After
that, the retrograde wire was snared and successfully pulled
inside the antegrade guiding catheter as shown in Figure 3C
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Figure 3. (A) A wire passed through a side branch was exchanged with the Soutenir CV by using a Corsair. (B) Retrograde approach
was started; a wire from the retrograde approach was entwined around the Soutenir CV and the retrograde wire was snared.
(€) The retrograde wire was pulled into the antegrade guiding catheter and was successfully externalized.

and Video 1. Next, the guidance of a Caravel into the ante-
grade guiding catheter from retrograde was successful. Then,
the wire was exchanged with a RG3 (Asahi Intecc), resulting
in successful externalization. Subsequently, predilatation was
performed with a 2.5-mm balloon, and 2 drug-eluting stents
(Xience Alpine 3.5x38 mm and Xience Alpine 3.0x23 mm) were
deployed to fully cover the lesion, succeeding in revasculariza-
tion of the CTO lesion (Figure 4A, 4B).

Discussion

Ischemic heart disease is the primary cause of mortality in the
world, especially in developing countries [5]. Thus, much ef-
fort has been made to improve the treatment of cardiac dis-
ease [6]. Treatment outcomes for CTO and long-term patency
rates have dramatically improved in recent years with the de-
velopment of new CTO guidewires, advances in microcatheters,
and development of new techniques such as the retrograde
approach [1,2,7]. However, the antegrade approach is the basic
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Video 1. (A) A wire passed through a side branch was exchanged
with the Soutenir CV by using a Corsair. (B) Retrograde
approach was started; a wire from the retrograde
approach was entwined around the Soutenir CV and
the retrograde wire was snared. (C) The retrograde wire
was pulled into the antegrade guiding catheter and was
successfully externalized.

technique and plays an important role in PCI for CTO lesions.
In the antegrade approach, there are cases in which a wire is
passed through a side branch despite successful wire crossing
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Figure 4. Final angiography. (A) Right anterior oblique cranial view. (B) Left anterior oblique caudal view.

of the CTO lesion. In order to pass a wire into the main artery,
there are a few side branch techniques such as a reverse wire
technique [3,4]. Although the reverse wire technique failed in
our case, a retrograde wire was snared and caught using the
Soutenir CV as stated above, which resulted in successful wir-
ing into the main artery easily.

Not only in CTO lesions but also in bifurcation lesions with a
severe curvature and stenosis, there is a situation in which a
wire cannot be introduced into the main artery although wir-
ing into the side branch is possible. In this situation, a gener-
al technique is tried at first to introduce a wire into the main
artery with a multifunctional catheter [8]. However, this tech-
nique may be unsuccessful depending on the bifurcation an-
gle and lesion type. Then, several techniques as shown below
may be considered.

1. Reverse wire technique using a multifunctional catheter such
as a Sasuke catheter [9].

2. Dilatation with a small balloon or ablation with a Rotablator
in the direction of a side branch to create a space for wir-
ing into the main artery.

3. Retrograde approach such as retrograde wire crossing and
controlled antegrade and retrograde tracking (CART) if there
are available collaterals [10].

Technique 1

Because the multifunctional catheter could cross the CTO le-
sions in our case, a reverse wire technique was attempted us-
ing a Sasuke and a Sion Black. However, this procedure unfor-
tunately failed in our case. The wire operability of the reverse

wire technique becomes restricted depending on the lesion
type, often resulting in unsuccessful procedures. Additionally,
multifunctional catheters are more difficult to pass than reg-
ular microcatheters. Therefore, this procedure cannot be per-
formed if a multifunctional catheter cannot be passed, which
is a disadvantage.

Technique 2

It may be effective to perform dilatation with a small balloon
or lesion modification by a Rotablator in the direction of a
side branch. However, dissection may occur in an unintend-
ed direction. Because it is very difficult to control the extent
of dissection, there is a concern that wire passage into the
main artery may become more difficult depending on dissec-
tion conditions. In addition, the Rotablator procedure has dis-
advantages related to its complexity, including setup and the
possibility of complications unique to the Rotablator, such as
perforation and slow flow.

Technique 3

The technique of reverse CART might be considered to be pos-
sible in this patient. However, accurate wire control in a ret-
rograde approach is still difficult even with the recent guide-
wires. Therefore, a shortcut that follows crushing a side branch
may occur depending on the penetrating points from the ret-
rograde approach.

In this case, the wire passage into the second diagonal branch
from retrograde was considered to be easy, because there were

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Niizeki T. et al.:
Chronic total occlusion of the LAD
© Am J Case Rep, 2017; 18: 46-51

promising collaterals for the retrograde approach. Accordingly,
we exchanged the antegrade wire passed through the sec-
ond diagonal branch with a Soutenir CV. Next, we entwined
the wire from retrograde around the Soutenir CV and snared
it into the antegrade guiding catheter, resulting in successful
wire passage into the main artery. The Soutenir CV, a micros-
nare, is mainly used to grip and pull a retrograde guidewire
through a CTO lesion and remove intravascular foreign mat-
ter [11,12]. There are two sizes of basket (3 mm and 5 mm).
In this patient, a Soutenir CV with a 3-mm basket was used
according to the diameter of the side branch. The Soutenir
CV can pass through a microcatheter with a 0-020 inch lu-
men, and it can easily cross distal lesions of the coronary ar-
tery [11]. Miyashita et al. reported the successful removal of the
broken IVUS catheter tip from the right coronary artery using
the Soutenir CV [11]. In addition, Hara et al. reported that the
Soutenir CV should also be considered as an option for grip-
ping and pulling a retrograde guidewire in peripheral CTO le-
sions [12]. Comparing our technique with similar ones previ-
ously described, we used the Soutenir CV at the distal end of
the CTO lesion for a novel side branch technique.
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However, if there is some risk of complications with the retro-
grade approach (problems related to accessing the site [13], no
promising interventional collateral channels, less experience
of operator, etc.), we consider that our method of using the
Soutenir CV is relatively contra-indicated. Because there were
safe collaterals in this case, this procedure could be performed
successfully in a short time without crushing a side branch.
Thus, we suggest that this strategy of using the Soutenir CV
might be the one of the useful methods in a substantial num-
ber of CTO patients.

Conclusions

We suggest that the novel side branch technique using the
Soutenir CV can be an effective option when a wire is passed
through a side branch but cannot be guided into the main ar-
tery in patients with CTO lesions.
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