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Options for Chronic
Total Occlusions

A summary of the technologies that may enable treatment of difficult lesions.

BY THOMAS P. DAVIS, MD, AND JAMES TOREY, PA-C

he treatment of chronic total occlusions (CTO)

is challenging for the endovascular specialist.

Historically, long total occlusions were treated

with bypass surgery. Patients with significant
comorbidities, however, increasingly need more aggres-
sive percutaneous treatment options. Standard guide-
wire techniques have been the most frequently used for
crossing total occlusions. Treatment failures occur about
20% to 25% of the time;' the most common reason is
failure to cross back into the true lumen beyond the
distal cap. Crossing technologies were developed to assist
in the treatment of difficult lesions and to increase suc-
cess rates. Patients with critical limb ischemia depend on
successful revascularization, thus making these devices
potentially limb saving.

Subadventitial wiring of CTOs not only has signifi-
cant failure rates but also potential problems that can
complicate the revascularization procedure that follows.
Difficulty entering the lumen at the distal cap can extend
the lesion length. This extension may require treatment
into so-called nonstent zones or may even interrupt sur-
gical target areas. Limitations may also occur with ather-
ectomy devices, poor angioplasty results, and poor stent
expansion.?® Intravascular ultrasound has shown that
crossing devices can maintain central lumen crossing in
the majority of cases. This has the potential to improve
procedural success rates in these difficult long CTOs.’

In this article, we describe some of the newer crossing
devices and their crossing rate data.

THE CROSSER SYSTEM

The Crosser system (Bard Peripheral Vascular, Inc,
Tempe, AZ) is composed of two features: the Generator
and the Crosser catheter (Figure 1). The Generator
converts AC power into high-frequency current, and
piezoelectric crystals within the transducer convert high-

Figure 1. The Crosser catheter has a nitinol core wire that
transmits mechanical vibration to the metal tip of the cath-
eter at 20,000 cycles per second at 20-pm amplitude.

frequency current into vibrational energy. The Crosser
catheter is a nitinol-core wire that transmits mechanical
vibration to the metal tip of the catheter at 20,000 cycles
per second at 20-um amplitude®

The PATRIOT study was conducted and released in
2009. Enrollment was for infrainguinal lesions resistant
to wire crossing. Eighty-five patients were enrolled and
the results revealed an 84% crossing rate. There were
no instances of vessel perforation, and the endpoint of
freedom from limb loss, clinical perforation, and repeat
revascularization through 30 days was 94.1%.8

The CENTRAL study has completed enrollment and
is awaiting publication. The study tracks 100 attempted
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Figure 2. The Wildcat catheter in passive configuration.

crossings. All successful crossings are analyzed by intra-
vascular ultrasound to assess reference segment exten-
sion, collateral loss, presence of dissection or hematoma,
and the percent of the crossing that is completely intra-
luminal. Twelve-month target lesion revascularization
data will be tracked in addition to the acute findings.

THE WILDCAT AND KITTYCAT CATHETER

The Wildcat catheter (Avinger, Inc, Redwood City,
CA) was originally manufactured as a femoropopliteal
hydrophilic-coated support catheter in a 0.035-inch
caliber system (Figure 2). It is 6-F compatible and has a
rotatable tip that is manually activated by turning the
connected device handle. The tip has both passive and
active configurations. The active configuration is a more
aggressive tip profile that occurs when the deployable
spiral wedges are exposed out of the catheter tip by slid-
ing the hand control to advance them.? An 0.014-inch
infrapopliteal version of the device is called the Kittycat,
which is 5-F compatible and has an extended length of
140 cm. It has a lower crossing profile of 1.5 mm in com-
parison with the 2-mm crossing profile of the Wildcat.

The CONNECT study (Chronic Total Occlusion
Crossing With the Wildcat Catheter) was a prospective,
multicenter, nonrandomized, US investigational device
exemption study conducted at 15 centers to support
an expanded indication for crossing CTOs for Avinger’s
commercially available Wildcat catheter. Both the pri-
mary safety and efficacy endpoints were achieved, dem-
onstrating a 95.2% safety profile and an 89.3% successful
crossing rate. Secondary endpoints of device, lesion, and
procedural success were also very high at 89.3%, 89.8%,
and 89.3%, respectively.'

THE OCELOT AND PIXEL CATHETER

The Ocelot catheter (Avinger, Inc.), supported by the
Lightbox console, allows physicians to see inside an artery
using optical coherence tomography (Figure 3). It is built
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Figure 3. The Ocelot catheter in active configuration, which
is a more aggressive tip profile.

Figure 4. The TruePath CTO device is a low-profile catheter
with a rotating diamond-coated shapeable tip.

off the Wildcat and Kittycat catheters but incorporates
tomographic imaging of the vessel wall to allow the
practitioner to steer the device away from the media
and remain intraluminal.’” Unlike the Wildcat, the
Ocelot is 0.014-inch compatible, although it still has an
infrapopliteal counterpart, the Pixel catheter.

The CONNECT Il trial was a prospective, multicenter,
nonrandomized, US investigational device exemption
study conducted at 17 centers that evaluated the safety
and effectiveness of the Ocelot system in crossing
femoropopliteal CTO lesions. It enrolled 122 subjects,
including 22 roll-ins from 15 investigational sites in the
United States and Europe from February 23, 2012 to
June 7, 2012. The Ocelot system successfully crossed the
target CTO lesion in 97% (97/100) of primary cohort
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TABLE 1. COMPARISONS OF DIFFERENT DEVICES
Device Study Crossing Success | Major Adverse | Sheath Compatibility (F) Guidewire
Rate (%) Event Rate (%) Compatibility
(Inches)

Crosser PATRIOT 84 6 6 0014
Wildcat CONNECT 89 5 6 0.035
Ocelot CONNECT I 97 2 6 0014
TruePath | REOPEN 80 1 5 0014
Viance PFAST-CTO 84 3 5 0014

subjects with an overall major adverse event rate of 2%

(2/98), indicating that both the primary safety and effi-

cacy endpoints were statistically met. Both endpoints

were assessed through independent angiographic

review.'?

THE TRUEPATH CTO DEVICE »

The TruePath CTO device (Boston Scientific
Corporation, Natick, MA) is a low-profile (0.018-inch)
catheter featuring a rotating diamond-coated shapeable
tip that is designed to break through occluded periph-
eral arteries and facilitate the placement of conven-
tional guidewires for the treatment of peripheral lesions
(Figure 4). Once positioned, the distal tip rotates at
13,000 rpm to facilitate drilling through calcified lesions
and other fibrous blockages.” It has the longest work-
ing length at 165 cm and has an extension wire option,
which provides over 300 cm of working length.

The ReOpen study was the validation study for
the device, which analyzed 85 lesion attempts in the
infrainguinal region. Mean length of occlusion was 166
mm, activation time was 8.2 minutes, and average fluo-
roscopy time was 23.9 minutes. The safety endpoint
was achieved in 98.8% of patients. An 80% technical
success (crossing the lesion) rate was achieved (68/85
patients), and there was a 70.6% procedural success rate
(achievement of technical success plus a residual stenosis
of < 50% and improved flow postprocedure).™

THE VIANCE CROSSING CATHETER

The Viance crossing catheter (Covidien, Mansfield, MA) is
a central lumen crossing catheter that employs a 0.037-
inch atraumatic distal tip and a 1:1 fast spin torque
handle (Figure 5). The spinning motion that is created
enables the practitioner to access microchannels and
navigate CTOs without added capital costs above the
cost of the catheter. The shaft of the device is multi-
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Figure 5. The Viance crossing catheter is a central lumen
crossing catheter.

wired to ensure optimal torque. It is 0.014-inch and 5-F
compatible and has 150 cm in working length.”

The PFAST-CTO study examined the safety and effi-
cacy of the Viance catheter. Forty-five patients were
included. Initial safety of the study (major adverse
event rate) was 3%, while the crossing rate was 84%.
The average length of lesion was measured at 19.5 cm,
and 42% of these lesions were classified as being either
moderately or severely calcified.™

CONCLUSION

Crossing devices can potentially improve procedural
outcomes but also come with difficulties. The added
cost of these devices can be significant, and some
require capital equipment. With the already high cost
of medical care and the concern over reimbursement
rates, convincing hospital administrators of the neces-
sity of these devices may be difficult. This cost must be
tempered by the potential for higher procedural suc-
cess rates. Wiring CTOs takes a high skill level, and suc-
cess rates can vary among operators. Crossing devices
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can possibly improve operators’ success rates signifi-
cantly enough that lesions that normally would not be
attempted may be within an operator’s skill set.

The learning curve that is inherent with these devices
must also be factored into consideration. There is
certainly a wide variety to these devices, and the addi-
tion of imaging is another aspect that must be learned.
These devices require a certain degree of practice to
achieve a comfortable level of confidence for successful
use. This means that they cannot be used on the rare
isolated case—the devices must be used often enough
to maintain an adequate skill level. The treating inter-
ventionist needs to become comfortable with at least
one of these devices and use it frequently. B
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