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C
entral venous occlusions (CVOs) are a common
complication that may be observed subsequent
to the placement of central venous catheters.
Previous studies have reported the incidence of

venous thrombosis, the formation of which may result in
CVOs, to be between approximately 3% and 38% after the
placement of peripherally inserted central venous catheters
and venous ports.1 The most common etiology of sympto-
matic lesions results from the long-term catheterization of
patients for hemodialysis to treat end-stage renal disease
(ESRD).2 The presence of an ipsilateral vascular access
greatly increases the blood flow in an upper extremity such
that 70% of patients who have an ipsilateral hemodialysis
access will become symptomatic with a CVO as compared
to the 10% of nondialysis patients that become sympto-
matic.2 Ipsilateral hemodialysis access with a pacemaker is a
compounding risk variable. Symptoms that may develop
due to a CVO include an acutely swollen arm, neck pain,
facial swelling, and chest wall varicosities. Percutaneous
treatment is a more common choice than thoracic surgery
for alleviating these symptoms due to the high morbidity
and mortality rates in ESRD patients with high upper
extremity blood flow.3

However, chronically occluded veins are often difficult to
cross using guidewires and catheters, with some reported
failure rates as high as 24%.4 In our institution, using con-
servative techniques with a stiff Glidewire (Terumo
Interventional Systems, Somerset, NJ) with catheter sup-
port and, if necessary, sharp recanalization techniques
using the back end of the Glidewire, we have been success-
ful in recanalizing CVOs in approximately 75% of cases via
the ipsilateral hemodialysis access alone and with an overall
successful recanalization rate of 87.5% when using the

combined right common femoral vein and ipsilateral
hemodialysis approaches. This high overall success rate,
however, yields a 12.5% failure rate with the associated
residual morbidity of arm/facial swelling, poor-quality dial-
ysis, and possibly the need for banding or surgery for a new
contralateral access. 

The recently developed PowerWire radiofrequency
(RF) guidewire (Baylis Medical Company, Inc., Montreal,
Quebec, Canada) augments the mechanical properties
of a typical guidewire with the penetrating ability of RF
cutting energy to facilitate the recanalization of fibrotic
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Figure 1. Preangiogram demonstrating right brachiocephalic

vein occlusion with collaterals.
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and chronic CVOs.5 We are using the RF PowerWire in
patients with chronic CVOs who had failed recanalization
using conventional wire and sharp recanalization tech-
niques. We have had an 84% success rate in a series of
prospective patients in which aggressive conservative tech-
niques have failed. 

Patients typically present with CVOs involving the sub-
clavian/brachiocephalic veins or superior vena cava (SVC)
with or without ipsilateral access thrombosis (Figure 1). If
the access is thrombosed, it is not declotted until central
recanalization has been achieved. If there is arm swelling,
and it is related to a CVO secondary to a pacemaker/defib-
rillator wires, the ipsilateral hemodialysis access is used to
navigate centrally, or the native basilic vein can be accessed
if there is not a hemodialysis access. Adequate mapping of
the central vasculature was performed with delayed imag-
ing obtained to show reconstitution of the medial vessels
or SVC. 

A snare was used in all cases via the right common
femoral vein to act as a target for the safe passage of the RF
PowerWire. The snare was typically placed into the most
lateral and/or cephalad position and used as a linear target
for the PowerWire in one projection and a formed loop in
the orthogonal projection. Biplane fluoroscopy was used, as
well as a road-mapping technique, when possible, to aid
passage of the PowerWire through the CVO. A long Terumo
7-F, 25-cm Pinnacle R/O sheath was combined coaxially
with a 55-cm arm access/90-cm groin access 7-F Brite Tip
guide catheter (Cordis Corporation, Warren, NJ), which was
coupled with an angled-taper 5-F 65-cm arm access/100-cm

groin access Glidecath (Terumo Interventional Systems).
The PowerWire was controlled with a torque device before
coupling it with the Baylis RF generator. The RF generator
was set at 25 W, and the pulse was set for a 2-second dura-
tion. The torque device was set on the PowerWire to con-
trol the wire, but it was also used to limit the excursion of
the wire advancement. The wire was advanced under the
cutting power setting, and the Glidecath and guide catheter
were advanced sequentially to support the PowerWire and
enable it to start by coming out “hot” from the catheter
housing (Figure 2). Lesions ranged from 2 to 10 cm, and
occluded stents were traversed safely as well.

This technique has been 84% successful in patients that
have had previous failure of recanalization using conserva-
tive techniques, yielding an over-CVO recanalization rate of
approximately 97%. Failure modes have included hemotho-
rax, fractured stents that prevented safe passage of the wire
due to power shut-off, inability to pass the PowerWire
through the occlusion, and poor angulation at the apex of
the subclavian/brachiocephalic junction leading to
increased risk of safe wire passage. After the PowerWire was
passed through the target snare, the 260-cm wire was
passed “through and through” out the second 7-F groin
sheath, and then conventional high-pressure angioplasty
and stenting were then used to maintain patency (Figures 3
and 4).

DISCUSSION
An escalation of symptomatic CVOs is likely related to

the increased use of long-term central venous catheters

Figure 2. Baylis RF PowerWire being passed through the

occlusion in the plane of the retrieval snare.

Figure 3. Angioplasty of the occluded right brachiocephalic

vein tract.
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in patients with ESRD.3,6 Unfortunately, many centers have
come to view central venous catheters as a “necessary evil”
because many patients commencing hemodialysis require
immediate treatment despite lengthy maturation times for
an arteriovenous fistula.3

With a primary goal of CVO treatment being to provide
symptomatic relief for this increasing patient demographic,
endovascular techniques, including percutaneous translu-
minal angioplasty, offer a minimally invasive alternative to
surgery and are recommended by many physicians as a
first-line treatment with a high success rate.7,8 Surgical
bypass procedures have a high morbidity rate related to
the deep location of the vessels in the thorax; another
report presents a 31% mortality rate at 1 year after bypass
graft surgery in a study of patients with ESRD and CVO dis-
ease.9,10 

Endovascular techniques, however, are not unsusceptible
to complications and concerns. The occasional failure of a
guidewire to cross the proximal cap of an occlusion is a
chief contributor to the abandonment of a procedure or, at
the very least, prolonged procedure times, which are fur-
ther associated with increased radiation exposure to both
the patient and the operator. Radiation dosages have been
well documented as a possible cause of injuries such as tem-
porary erythema, deep ulcerations, or permanent scarring.11

Alternatives to using traditional guidewires for the percu-
taneous treatment of CVOs are varied and include hydro-
philic catheters and wires, sharp needle recanalization, blunt
dissecting catheters, or subintimal re-entry catheters.3,12

Apart from the consensus of using a traditional guidewire as

a first-line treatment for CVOs, there is uncertain opinion on
the use of any alternative treatments except that mechanical
thrombectomy should not be used as a primary therapy
because of the sharp angles and thin walls of the vessels in
the region. The use of thrombolytic agents to treat CVOs is
also not recommended as a primary treatment.13

CONCLUSION
This article is limited by the fact that it was nonrandom-

ized and carried out by a single operator on a small num-
ber of selected patients. Despite the aforementioned limita-
tions, the PowerWire RF guidewire shows potential as a fea-
sible and relatively safe tool for the experienced physician
to improve procedural success when recanalizing CVOs. ■
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Figure 4. SVC angiogram demonstrating recanalization of the

right brachiocephalic vein with absence of collaterals.


