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Dual Lumen Catheters:
When and How to Use

Them

Techniques for increasingly complex PCI.

By Hannah I. Chaudry, MD, and J. Dawn Abbott, MD

he complexity of percutaneous coronary interven-

tion (PCl) in the current era has increased signifi-

cantly. Patients undergoing PCl are older, have

more comorbidities, prior coronary bypass grafts,
and more heavily calcified and tortuous lesions that often
involve coronary bifurcations. Additionally, there has been
an uptake in the treatment of chronic total occlusions
(CTOs), which pose a particular challenge for percutane-
ous revascularization as opposed to bypass. The use of
novel techniques and devices, such as microcatheters, has
become essential in increasing the success rate of these
more complex interventions.! Dual lumen microcatheters
(DLMs) have recently been introduced to further facilitate
PCl of complex anatomy. Several DLMs are currently avail-
able and the role for their utilization is expanding. Each
device has unique design characteristics. However, all share
the common feature of two distinct lumens to facilitate
the precise handling of two separate guidewires.? This
article focuses on the currently available DLMs and their
applications. Please also find the article by Dr. Martins
Filho on page 58 of this issue for additional reading.

WHY I DO IT

The role for DLMs is expanding and will likely continue
to grow with the increase in complexity of PCI. Their appli-
cation is most useful in the setting of PCl for bifurcation
lesions, CTOs, and a combination of the two (Table 1).

Bifurcations
Coronary bifurcation PCl accounts for approxi-
mately 20% of all PCI procedures and is associated with
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increased procedural cost, higher complication rates,
and worse outcomes.? It remains one of the most chal-
lenging subsets of lesions, often due to difficulty in wir-
ing of the side branch. DLMs can be particularly helpful
in challenging side branch wiring due to highly angu-
lated (angles > 150°) side branches, or those with unfa-
vorable take-off angles when conventional wiring tech-
niques have failed. In this instance, a microcatheter-
assisted reverse wire (RW) technique can be employed
to facilitate wiring of the side branch. This technique
was first developed by Kawasaki et al in 2008, but it has
been modified to incorporate DLMs to facilitate wir-
ing of narrow, angulated side branches. DLMs can also
provide additional support when rewiring difficult side
branches through prior stent struts.

Chronic Total Occlusions

CTO:s still represent one of the most challenging
lesion subsets for percutaneous intervention. The tech-
nical success of CTO PCl has improved recently due to
the development of novel techniques and devices,®
however, the inability to cross the CTO remains the
most common cause of failure.> The presence of bifur-
cation lesions in the context of CTO, which occurs
occasionally, increases the complexity of these lesions
greatly.® DLMs have several useful applications when
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Bifurcations

TABLE 1. APPLICATIONS OF DUAL LUMEN MICROCATHETERS

Highly angulated (angles > 150°) side branches
Reverse wiring technique; side branches with unfavorable take-off
Rewiring difficult side branches through prior stent struts
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CT0 Parallel wire technique

Bifurcation CTO
lesions

to the distal cap

Antegrade wiring of CTO when there is a side branch adjacent to the proximal cap

Side branch anchor technique
Wiring of the distal true lumen without losing access to a side branch near or past the distal cap
Antegrade wiring of the distal true lumen if the externalized retrograde guidewire crossed a collateral close

Wiring of difficult-to-access collaterals for retrograde approach

Abbreviation: CTO, chronic total occlusion.

employed in the context of CTO PCl (Table 1). DLMs
may be helpful when a parallel wire technique is needed
during antegrade CTO PClI. In this scenario, the subin-
timal wire (through the rapid-exchange [RX] port) acts
as a guide and provides support to the second working
wire (through the over the wire [OTW] port) that can
be manipulated to find the true lumen.

MATERIALS

There are currently five DLMs available in the United
States and FDA approved for coronary use: Twinpass and
Twinpass Torque (Teleflex), NHancer Rx (IMDS), Sasuke
(Asahi Intecc USA, Inc.), and ReCross (IMDS). Two addi-
tional DLMs are currently available outside the United
States: FineDuo (Terumo Europe) and the Crusade
(Kaneka Medical Products). Most contemporary DLMs
have both an RX lumen, in which the distal port is at the
distal tip of the catheter, and an OTW lumen, in which
the distal port is located more proximally. The distance
from the catheter tip (RX port) and OTW port varies
depending on the catheter. Two radiopaque markers are
positioned to identify the exit ports of both lumens. All
current DLMs are compatible with 5-F guiding catheters
and have a hydrophilic coating to improve delivery.

Table 2 summarizes the major characteristics and dif-
ferences between available DLMs. The Twinpass Torque
microcatheter has a stainless-steel braided shaft designed
to enhance torque control and deliverability. The
NHancer Rx’s distal shaft design provides the smallest
dual lumen crossing profile (2.3 F), allowing for catheter
trapping using a conventional balloon in a 6-F guide. The
ReCross microcatheter is the only DLM with two OTW
lumens, making guidewire exchange possible through

both lumens. Additionally, one of the two OTW lumens
has two exit ports located 180° apart. This unique feature
allows for advancing guidewires in multiple directions,
which can facilitate true lumen reentry in the case of
subintimal guidewire crossing. DLMs with a larger outer
diameter have larger crossing profiles but in return
enhance back-up and stability.

HOW I DOIT

All current DLMs are compatible with the standard
6-F guiding catheters and can accommodate 0.014-inch
guiding wires through both the RX and OTW ports.
Larger-bore guiding catheters (> 7 F) should be con-
sidered to provide additional support to allow larger
device delivery and facilitate adjunctive maneuvers such
as the trapping balloon technique and atherectomy.

Step-by-Step Approach

Step 1: Prepare lesion to aid in advancement and
proper positioning. Because DLMs are slightly larger
profile than standard coronary microcatheters, predila-
tion may be necessary to facilitate delivery and proper
positioning of the OTW exit port.

Step 2: Advance DLM over guidewire. DLMs are
advanced over 0.014-inch guidewire through the RX
lumen similarly to standard RX devices. The distal tip of
the RX lumen is located at the distal tip of the catheter.

Step 3: Position. Once the catheter is in place, it can
then be positioned such that the radiopaque marker
identifying the OTW exit port is situated at the site
where precise wiring is needed (Figure 1). In the case
of bifurcations, one would position this at the origin of
the side branch of interest. DLM selection should take
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TABLE 2. CHARACTERISTICS OF CURRENT DUAL LUMEN MICROCATHETERS

Device Catheter Distance Proximal | Distal | TipOD | Distal | InnerLumen | GW GC
Length (cm) (RX- OTW 0D (F) 0D (F) | (F) Shaft ID Compatibility | Compatibility
mm) Shape (inch) (F)

Twinpass | 135 34/27 2 2 2 Oval 0.016-inch 0.014 >5
RX; 0.0165-
inch OTW

Twinpass | 135 35 21 21 21 Round | 0.015-inch RX; | 0.014 >5

Torque 0.0155-inch
OTW distal;
0.0165-inch
OTW proximal

Sasuke 145 32 25/33 15 15 Oval 0.016-inch 0.014 >5
tip and 0.017-
inch shaft

NHancer Rx | 135 26 23 15 15 Oval 0.019-inch tip | 0.014 >5
and shaft

ReCross 140 2.6/34 2.3/33 15 15 Oval 0.019-inch tip | 0.014 >5
and shaft

FineDuo 140 29 22 22 22 Round | 0.017-inch tip | 0.014 >5
and shaft

Crusade 140 29 22 - - Round | 0.017-inchtip | 0.014 >5
and shaft

Abbreviations: GC, guiding catheter; GW, guidewire; ID, inner diameter; OD, outer diameter; OTW, over the wire; RX, rapid exchange.

into consideration the angle and distance between the
branch of interest and the main vessel because the cur-
rently available DLMs have varying distances between
the OTW lumen distal port and the tip of the catheter
(RX port).

Step 4: Wire branch/lesion of interest. With the DLM
in proper position, one can more precisely steer the
guidewire into the area of interest. Careful manipula-
tion of the DLM forward/backward and/or rotating the
device and then advancing the wire can facilitate finding
the correct origin of the target vessel (Figure 2).

Step 5: Remove DLM. Once the guidewire in the
OTW port has successfully been placed in the target
vessel, the DLM should ideally be removed with a
trapping balloon technique to minimize guidewire

movement. With the trapping technique, the DLM is
withdrawn into the guide catheter. Next, a balloon is
advanced into the distal portion of the guide catheter.
Either a standard compliant balloon or special trap bal-
loon is advanced into the guiding catheter rather than
over a wire, distal to the DLM. The balloon is inflated
to 14 atm to “trap” the wire against the wall of the
guide catheter, guide pressure will damp (an abrupt
reduction in the aortic pressure tracing) indicating an
occlusive seal, and the microcatheter can be removed
without wire manipulation. Alternatively, the DLM can
be removed via the hydraulic technique, using OTW
or a wire extension for short wires. Once removed, the
DLM can be replaced with a workhorse microcatheter
as needed.
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bifurcation. The tip

of the RW in the

OTW lumen is then
directed toward the
side branch of interest.
Both the DLM and RW
are then pulled back
to engage the origin

of the side branch
facilitating wiring.”

Parallel Wire
Technique
The parallel wire

Figure 1. Pre-PCl angiography demonstrates bifurcation CTO disease involving a large first technique was first
diagonal artery with proximal stenosis and mid left anterior descending (LAD) artery CTO with described by Reifart in
left-to-left, septal-to-septal, and diagonal-to-diagonal collaterals (A). The CTO was crossed with 1995 (Reifart N, The

antegrade dissection reentry into the second diagonal. In this still frame, there is a wire positioned ~parallel wire technique
in the distal second diagonal. A microcatheter is positioned in the first diagonal that was used for for chronic total occlu-

visualization of collaterals to the LAD artery and second diagonal. The second diagonal takeoff sions. Interventional
was near the distal CTO cap. A Sasuke DLM with the OTW port was positioned at the CTO distal Course Frankfurt, 1995;
cap to access the LAD (B). personal communica-

Figure 2. Still frame depicting successful wiring of a LAD artery CTO using the Sasuke DLM (A).
Final results after successful CTO intervention with bifurcation stenting to the LAD and

diagonal (B).

TECHNIQUES FOR SPECIFIC ANATOMY
RW Technique

The RW technique was originally developed by
Kawasaki et al in 2008% but has been modified to incor-
porate DLM to facilitate wiring of narrow, angulated side
branches. In the RW technique, a preshaped RW, which
contains two bends (“swan-neck” shape) is inserted into
the OTW lumen of the DLM. The DLM is then inserted
into the main vessel through the RX port beyond the

tion) and is a useful
technique to access
the true lumen in

CTO PCl when initial
wiring attempts are
subintimal. DLMs can
be helpful in aiding this
technique. The DLM is
advanced over the sub-
intimal wire via the RX
lumen. The catheter

is positioned proximal
to where the first wire
entered the subinti-
mal space. A second
guidewire can then be
advanced through the
OTW lumen and the
parallel wire technique
employed.

Antegrade Wiring of CTO With Adjacent Side Branch
One of the most unfavorable anatomic features for
antegrade CTO PCl is having a side branch adjacent to
the proximal or distal caps.® Use of a DLM can assist in
improving precise manipulation of the guidewire into
the proximal cap. A DLM is advanced in a side branch
until the lateral port is at the level of the proximal cap.
A CTO dedicated guidewire can then be advanced
through the OTW lumen to engage the occlusion. This
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not only allows precise handling of the CTO guidewire
but also enhances backup to facilitate the proximal

cap puncture. Additionally, because it is positioned in
the OTW lumen, the CTO dedicated guidewire can be
advanced safely up to the level of the proximal cap.®

A DLM can be used when a CTO wire reenters a branch
at the distal cap. The OTW lumen can be positioned to
allow true lumen wiring or antegrade dissection reentry
into the main vessel. An example of use of DLMs for
main vessel access after CTO wired into a side branch is
presented in Figures 1 and 2.

Additional Techniques for Retrograde CTO PClI

DLM:s can also facilitate antegrade CTO crossing
when retrograde interventional collaterals are close to
the distal cap of the CTO. In this circumstance, once
the CTO is traversed in a retrograde fashion and the
guidewire is externalized, the retrograde microcath-
eter is withdrawn inside the collateral. A DLM is then
advanced antegrade on the externalized guidewire
until the proximal marker is at the level of interlink of
the interventional collateral with the distal target ves-
sel. A second workhorse guidewire is then advanced
through the OTW lumen of the DLM to wire the true
lumen of the vessel distally.2%8

A side branch adjacent to the distal cap of a CTO
is another unfavorable anatomic feature for retro-
grade CTO PCI.° DLM:s can also be used to wire the
distal true lumen without losing access to a distal side
branch near the distal cap of a CTO. A DLM can be
advanced through the collateral channel over a wire
positioned in the side branch until the lateral port is at
the level of the distal cap, where a dedicated CTO wire
can then be used through the OTW lumen to engage
the occlusion.>6®

COMPLICATIONS

Complications and failure modes of commonly used
microcatheters have not been evaluated robustly.
One study that systematically reviewed data from the
MAUDE database found that the most commonly
reported microcatheter failure mode was tip fracture

(80.7%). This was most commonly due to overtorqu-
ing or forceful pulling of the microcatheter after it
became entrapped in a lesion.” Understanding how to
advance microcatheters is certainly critical for optimal
and safe use. Newer devices provide stronger support of
the microcatheter tip, decreasing the likelihood of tip
detachment or deformation. ®
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