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Technical Considerations in Transradial Unprotected Left
Main Stem Rotational Atherectomy-Assisted and IVUS-
Guided Percutaneous Coronary Intervention Using the 7.5F
Eaucath Sheathless Guiding Catheter System
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Abstract

Rotational atherectomy-assisted percutaneous coronary intervention
(PCI) on unprotected left main stem (LMS) bifurcation lesions is
technically challenging. Intravascular ultrasound (IVUS) has be-
come a standard part of the PCI procedure for the treatment of LMS
disease. There is limited experience in performing these cases via a
transradial approach using a sheathless guiding catheter (SGC) sys-
tem. We report a case of a symptomatic octogenarian patient with
restrictive angina and significant LMS bifurcation disease, who was
successfully treated transradially with the use of the 7.5F Eaucath
SGC system and we describe the technical challenges encountered
with this strategy.
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Introduction

Significant left main stem (LMS) disease has been tradition-
ally treated with respect as the LMS provides blood supply
to at least two-thirds of the left ventricle [1], since prognosis
after diagnosis of LMS obstruction is poor without treatment
and because percutaneous coronary intervention (PCI) to the
LMS usually involves a major bifurcation [2]. These histori-
cal data and technical challenges resulted in coronary bypass
grafting (CABG) being the standard treatment of LMS disease
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especially because of the excellent results achieved using the
left internal mammary artery graft to the left anterior descend-
ing artery (LAD) [3].

PCI for unprotected LMS stenosis is now considered an
acceptable alternative to CABG. Data from several prelimi-
nary studies [4-6] and the results from the randomized SYN-
TAX (Synergy between Percutaneous Coronary Intervention
with Taxus and Cardiac Surgery) trial sub-study [7] have sup-
ported the use of PCI for the treatment of unprotected LMS
stenosis as a valid alternative option in selected patient popu-
lations.

CABG maintains a class I indication across all anatomical
subgroups. It is interesting to note that PCI assumes a higher
position in the ESC/EACTS guidelines with a class I recom-
mendation in patients with a low SYNTAX score (< 22) and
IIa recommendation in patients with an intermediate SYNTAX
score (23 - 32) [8]. In contrast, the ACCF/AHA/SCALI guide-
lines for PCI support a class Ila recommendation for treatment
of unprotected LMS disease in patients with a low SYNTAX
score and a class IIb recommendation in patients with an in-
termediate SYNTAX score. Both guidelines currently agree
on the superiority of CABG for the treatment of LMS disease
in patients with a high SYNTAX score of > 32 [9]. Since the
publication of the findings of the recent EXCEL (Evaluation
of XIENCE Everolimus Eluting Stent Versus Coronary Artery
Bypass Surgery for Effectiveness of Left Main Revasculariza-
tion) and NOBLE (Nordic-Baltic-British Left Main Revascu-
larization Study) trials, there has been a renewed interest in
PCI for the treatment of LMS disease in patients with low-
intermediate SYNTAX score [10, 11].

PCI on the distal LMS represent a particularly challeng-
ing and high-risk subset, as a bifurcation stenting strategy may
be required for an optimal result [12]. Large- or very large-
bore guide catheters (GCs) (> 7F) are usually necessary for
addressing such lesions. An added layer of complexity ari-
ses if adequate lesion preparation with high-speed rotational
atherectomy (HSRA) is required for calcific lesions, which
can be safely performed through the radial approach, with less
bleeding complications and shorter in-hospital stay [13-16].
However, the size of the radial artery (RA) limits the maxi-
mum dimensions of potential GCs to 6F in most patients [17].
It is now possible to push the limits of transradial complex PCI
such that 7F GCs can be advanced and manipulated through
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Figure 1. Internal and outer diameters of 7F standard sheath, 7.5F Eaucath sheathless guiding catheter and 7F glidesheath
slender sheath. SS, standard sheath; SGC, sheathless guiding catheter; GSS, glidesheath slender sheath.

a Slender approach [18]. Nevertheless, not all RAs will allow
such interventions: some cannot be cannulated using a sheath-
based access and others will occlude thereafter [19].

The inability in some patients of using a 7F sheath-based
approach restricts the radial operator to a 6F GC system and
limits the maximum size of rota burr to 1.75 mm, which can
usually be delivered but will not allow sufficient contrast injec-
tion for angiography. Therefore, many operators restrict their
choice of rota burr to 1.5 mm when using a 6F guide for safety
reasons and better visualization, and HSRA has continued to
be performed using 7F or 8F guides via the femoral artery.

Sheathless guiding catheter (SGC) systems allow the pas-
sage of large-bore catheters with smaller overall diameters at
the arterial insertion site, as there is no need for a sheath [20].
Using a 7.5F SGC system, complex PCI can be safely per-
formed as we previously described [15, 16]. These guides have
an external diameter smaller than a sheath used for a 6F GC
(2.49 mm versus 2.70 mm, respectively), but a significantly
larger internal lumen (2.06 mm versus 1.78 mm, respectively)
(Fig. 1). However, there are only few published data of its use
in LMS bifurcation HSRA-assisted PCI. We report a case of an
octogenarian patient with significant peripheral arterial disease
(PAD) and severe calcific distal LMS stenosis with symptoms
refractory to maximal medical therapy, who was successfully
treated via a radial approach with the use of the 7.5F Eaucath
SGC system and we analyze the technical challenges encoun-
tered with this approach.

Case Report

An 83-year-old male with a 6-month history of stable angina
CCS class III was admitted in our center. Past medical history
included significant PAD, hypertension and chronic kidney
dysfunction stage 3a with eGFR 53.8 mL/min/1.73 m?. He
was on maximal tolerated optimal medical therapy and TRA
demonstrated severe ostial and mid LAD disease and at least
moderate calcified LMS disease in a right coronary artery (RCA)
unobstructed dominant system. The ostium of the circumflex (LCx)
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was angiographically free of disease, with a mild lesion just
before the bifurcation with a relatively big first obtuse marginal
(Fig. 2a and b).

The SYNTAX score I was 25 and II for PCI 37.1 and for
CABG 46.1 with 4-year mortality 12% and 24%, respectively.
He subsequently underwent a dobutamine stress-echo which
demonstrated significant inducible LAD ischemia, with no is-
chemia of the Cx territory. He was discussed within the Heart
Team and was felt to be suitable for transradial intravascular
ultrasound (IVUS)-guided LMS PCI. Technical considerations
included the need for a bifurcation stenting strategy and HSRA
for the severely calcified LMS and LAD lesions.

Vascular access

Transfemoral access was not an option due to the significant
PAD. A 7F introducer Glidesheath Slender Sheath (GSS;
Terumo Corp., Tokyo, Japan) is not available in our center;
therefore, a sheathless approach was applied. Right RA access
was obtained with a 6F sheath (Radifocus®; Terumo Medical
Corp., Piscataway, NJ, USA) that is used to insert a standard
J-tipped 150 cm 0.035-inch diameter exchange wire (Terumo
Corp.). Normal saline (10 mL) with 250 pug of nitroglycerine
was injected into the RA through the introducer sheath to pre-
vent radial spasm. The sheath was then exchanged for the SGC
over the standard 150 cm J-tipped 0.035-inch wire.

The sheathless Eaucath guiding catheter system

An SPB 3.5 SGC Eaucath 7.5F (ASAHI Eaucath SGC; Vascular
Perspectives Ltd, Manchester, UK) was used with good catheter
support. The SGC is composed of two parts, a hydrophilic
catheter and a central dilator. The central dilator was inserted
into the catheter and locked in place. The SGC with the central
dilator was advanced along the 0.035-inch wire to the proximal
ascending thoracic aorta. The central dilator and 0.035-inch wire
were then removed. The SGC has a slightly translucent tip and
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Figure 2. Coronary angiography and transradial percutaneous coronary intervention using the 7.5F Eaucath sheathless guide
catheter. Coronary angiography demonstrated severe ostial and mid left anterior descending (LAD) disease and at least moder-
ate distal calcified left main stem (LMS) (1,1,0 Medina) disease in a right coronary artery (RCA) unobstructed dominant system
(not shown). The circumflex (LCx) ostium was angiographically free of disease, with a mild lesion just before the bifurcation with
a relatively big first obtuse marginal (a and b). The LAD was wired with a BMW wire and exchanged using a Finecross micro-
catheter with the rotawire (2c). A 1.75-mm burr was used to ablate LMS and LAD lesions (2d), and predilated with a 3.0 x 15 mm
and 3.5 x 15 mm NC Quantum Apex balloons (e-g). The pullback IVUS images showed significant calcified disease in the distal
LMS with a cross-sectional luminal area of 4.2 mm?2 (2h). The mid LAD lesion was stented with 3.5 x 16 mm Promus Premier
and a second stent Promus Premier 4.0 x 28 mm was implanted from LMS to LAD across the Cx and post-dilated with a 4.5 NC
Quantum Apex balloon (i). Due to the threatened morphology of the LCx ostium and an FFR 0f 0.78 following LMS/LAD stenting
(i*), we decided to convert the strategy to a two-stent bifurcation culotte procedure. We crossed the LCx with a Pilot 50 wire and
opened the struts of LMS to Cx with a semi-compliant balloon Sprinter Legend 2.0 x 12 mm (j). A 3.5 x 12 mm Promus Premier
was implanted from LMS to Cx (k) and then potted the LMS with a 4.5 x 6 mm NC Quantum Apex (I and m). Afinal kissing balloon
inflation was performed with a 3.5 x 12 mm NC balloon in the LAD and 3.25 x 12 mm NC balloon in Cx (n and 0). A good angio-
graphic result was obtained in LMS, LAD and Cx (p-s) with a post-PCI IVUS in distal LMS demonstrating a stent area of 9.3 mm2.
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care is necessary with initial manipulation, particularly when
calcified LMS disease has been documented. Occasionally, with
this SPB SGC design the initial engagement can be problematic
and the guide can dislodge, pulling the guidewire out during
deep inspiration. The risk of this may be diminished by waiting
at least 3 or 4 min with the white introducer sheath inside the
catheter prior to its introduction into the patient.

HSRA

Following set-up shots (Fig. 2a and b), there was evidence of
LMS 1,1,0 Medina bifurcation lesion and the LAD was wired
with a BMW wire (Abbott Vascular, Northern California,
USA). Given the extensive LMS and LAD calcific burden on
angiography, a decision was made to perform plaque modifica-
tion with HSRA, using the Rotablator® rotational atherectomy
system (Boston Scientific, Natick, MA, USA). The initial wire
was exchanged using a Finecross (Terumo, Japan) (Fig. 2c¢).
A 1.75 mm burr was selected to reach a burr/vessel ratio ap-
proaching 0.6 with an intention to use only a single burr to ab-
late LMS and LAD plaque and facilitate the passage of further
devices (Fig. 2d). HSRA speed was set at 150.000 rotations per
minute. In our center, HSRA is usually performed in conjunc-
tion with an intracoronary infusion of a “cocktail” containing
verapamil, heparin and nitroglycerine with burr runs < 20 s in
duration to avoid burr deceleration. Two passes of rotablation
were performed into the LAD and the LAD/LMS lesions were
predilated with a 3.0 x 15 mm and 3.5 X 15 mm NC Quantum
Apex balloons (Boston Scientific), respectively (Fig. 2e-g).

Intravascular imaging with IVUS

The pullback IVUS (Boston Scientific, Natick, MA, USA)
images showed significant calcified disease in the mid LAD,
into the ostium of the LAD and distal LMS. The cross-sectional
luminal area at the distal LMS was noted to be 4.2 mm? (Fig.
2h), mandating the necessity of revascularization [1, 21].
Significant calcification of the LMS was noted with a calcific
arc of 120° (Fig. 2h). IVUS examination of the ostium of the
circumflex following pullback from the LAD demonstrated
only mild plaque burden; therefore, the initial LMS PCI
strategy was for provisional stenting [22, 23]. The mid LAD
lesion was stented with 3.5 x 16 mm Promus Premier (Boston
Scientific) and post dilated with a 3.5 x 12 mm NC Quantum
Apex balloon. A second stent Promus Premier 4.0 x 28 mm
was implanted from LMS to LAD across the Cx and post-
dilated with a 4.5 NC Quantum Apex balloon (Fig. 2i). Due
to the threatened morphology of the LCx ostium with carina
shift following LMS/LAD stenting (Fig. 2i*), we performed a
pressure wire study of the jailed LCx and the FFR was 0.78;
therefore, we decided to convert the strategy to a two-stent
bifurcation culotte procedure [24]. We crossed the LCx with a
Pilot 50 wire (Abbott Vascular) and opened the struts of LMS
to Cx with a semi-compliant balloon Sprinter Legend 2.0 x
12 mm (Medtronic) (Fig. 2j). A 3.5 x 12 mm Promus Premier
was implanted from LMS to Cx (Fig. 2k) and then potted the
LMS with a 4.5 x 6mm NC Quantum Apex (Fig. 21, m). A
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final kissing balloon inflation was performed with a 3.5 x 12
mm NC balloon in the LAD and 3.25 x 12 mm NC balloon in
Cx (Fig. 2n and o). A good angiographic result was obtained
in LMS, LAD and Cx (Fig. 2p-s) with a post-PCI IVUS in
distal LMS demonstrating a stent area of 9.3 mm? [25]. He was
discharged 1 day later in a stable condition. Dual antiplatelet
therapy was recommended for at least 12 months. Clinical
follow-up at 6 months shows that the patient remains free of
angina, with no further rehospitalizations or major adverse
cardiovascular events.

Discussion

The RA is now the default route for vascular access in PCI
because of its low rates of bleeding complications and the po-
tential for early mobilization [26]. HSRA enables treatment of
heavily calcified atheroma, facilitating drug-eluting stent im-
plantation and expansion [27]. Adequate lesion preparation is
paramount especially in LMS-calcified disease [28]. However,
the size of the RA limits the maximum dimensions of potential
GCs to 6F in most patients [17]. It is now possible to push the
limits of transradial complex PCI such that 7F GCs can be used
through a Slender approach [18]. The 7F Glidesheath slender
(Terumo, Tokyo, Japan) is a new dedicated radial sheath with
a thinner wall and hydrophilic coating. It combines an inner
diameter compatible with any 7F GC and an outer diameter
smaller than current 7F sheaths [29]. Nevertheless, not all RAs
will allow such interventions: some cannot be cannulated us-
ing a sheath-based access and others will occlude thereafter
[19]. The restriction to a 6F GC system in those patients limits
the maximum size of rota burr to 1.75 mm, which can usually
be delivered but will not allow sufficient contrast injection for
CA. The sheathless approach overcomes all these limitations.

The 7.5F SGC Eaucath has no introducer sheath and its
outer diameter is 2.49 mm smaller than the 2.70 mm of the
6F introducer sheath. It provides an inner lumen of 2.06 mm
and enables the performance of HSRA with burrs measuring
2 mm or less, as described in our case. In contrast to standard
GCs that have a single layer of metallic braiding, the wall of
this catheter is thicker, as it has an additional layer of braid-
ing, which provides optimal torqueability and flexibility, and
an outer hydrophilic coating present along the entire length of
the GC, which facilitates its smooth passage and reduces radial
pain and spasm during catheter manipulation [30].

There is limited experience in performing complex LMS
PCI involving HSRA via the radial approach using the 7.5F
Eaucath SGC. We previously described the feasibility and
safety of performing complex HRSA transradialy with the use
of this catheter [16]. Twelve percent of those patients in the
transradial group had significant LMS calcified disease and
there was 100% procedural success [16]. Garcia-Blas et al
[31] reported on their experience of transradial LMS PCI with
this catheter 25 patients with HSRA with excellent results. De
Maria et al [15] analyzed the immediate and long-term out-
comes of transradial PCI to unprotected LMS bifurcation in
a two-center retrospective registry. No significant differences
were observed between the TR (244 patients) and TF (221
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patients) groups in terms of 1-year mortality (10.7% versus
9.8%; P=0.79) and MACCE (18.2% versus 15.2%; P=0.44).
TR patients, as compared with TF, had significantly fewer
access-site complications (2.0% versus 6.3%; P=0.02), result-
ing in a significant reduction of net adverse clinical event rate
(6.9% versus 15.7%; P=0.01). In 20% of the TR group, a 7.5F
SGC was used.

In our everyday clinical practice for LMS percutaneous
revascularization we try to use the TR approach with the use
of this 7.5F SGC. This allows all PCI options open and be-
ing able to deliver several adjunctive devices if needed and
adopt different PCI bifurcation strategies. In the presence of
at least moderate calcification, a low threshold for a planned
HSRA strategy to achieve adequate lesion preparation is desir-
able [32]. Pre- and post-stenting IVUS use is paramount as we
demonstrated in our case for the following reasons: 1) qualita-
tive assessment of plaque composition at the site of the LMS
disease; and in case of calcific disease, as in our case, for the
identification of the depth of the calcific component; 2) better
understanding of the exact distribution of plaque burden at the
LMS bifurcation which is important to decide whether a provi-
sional stenting strategy can be applied to treat LMS disease or
a two-stent strategy should be considered upfront. In our case,
a limited plaque burden in the LCx ostium enabled us to start
with a provisional initial strategy; 3) providing information
about true vessel dimensions in order to facilitate stent sizing;
and finally; 4) stent optimization as stent under-expansion is
the main predictor of stent failure and, IVUS-assisted LMS
PCI can be associated with a lower rate of target lesion revas-
cularization and stent thrombosis [33]. In our case, a LMS-
stented area of 9.3 mm? conformed to the proposed Kang cri-
teria for minimum stented area post-PCI in LMS [25].

Conclusions

LMS PCI is worthy of special considerations as compared to
the treatment of coronary stenosis elsewhere in the coronary
tree, with frequent involvement of the bifurcation, and often
featured by a higher rate of calcific component, making LMS
lesions tougher with the consequent need for appropriate and
careful lesion preparation with HRSA as needed in our case.
Use of IVUS is mandatory during most LMS interventions
and supported by a I1aB indication in the European myocardial
revascularization guidelines. Transradial percutaneous LMS
revascularization can be performed safely with the use of the
7.5F Eaucath SGC when other options are not available.
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