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Percutaneous transluminal angioplasty (PTA) can fail to revascularize peripheral arteries
when a chronic total occlusion (CTO) cannot be crossed by guidewires. This article
describes application of a new controlled blunt microdissection (CMD) catheter designed
to cross CTOs. Two men presenting with severe claudication had iliac CTOs that resisted
crossing with guidewires. Using standard techniques, the CMD catheter was advanced to
the CTO. Following attempts to cross the CTO with guidewires, the jaw of the CMD distal
assembly was actuated, advancing through the CTO as plaque was blunt-dissected. After
angioplasty and stenting, restored distal flow was restored. Ischemic symptoms had not
recurred at 1- and 28-month follow-up. The concept of blunt intraluminal microdissection
has been applied to convert failing to successful PTA of peripheral arteries. CTOs that
had resisted guidewire crossing were successfully crossed using the CMD catheter,
allowing treatment by angioplasty and stenting. Cathet Cardiovasc Intervent 2003;59:
255–258. © 2003 Wiley-Liss, Inc.
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INTRODUCTION

Vascular disease is the most common cause of mor-
bidity and mortality in the United States, and a common
pathology of vascular disease is occlusion [1]. Percuta-
neous transluminal angioplasty (PTA), in which the oc-
clusion has been crossed and a stent implanted, has
similar efficacy to vascular surgery and entails less an-
esthetic, morbidity, and time to recovery [2]. The diffi-
culty in safely and reliably crossing a chronic total oc-
clusion (CTO) in the peripheral arteries using standard
guidewire and balloon technology leads to a proportion
of cases with failed attempts at PTA (around 20%) [3].
The problem of crossing difficult CTOs has been ap-
proached using a new controlled microdissection (CMD)
catheter. Two case studies illustrate its effective use.

CASE REPORTS

The CMD catheter is a disposable over-the-wire de-
vice with a flexible braided shaft and a radio-opaque
blunt distal tip assembly (Fig. 1). The articulated nitinol
dissecting assembly has one fixed and one hinged jaw,
actuated using a wire terminating at the handle. This
distal assembly, which opens against the interior walls
adjacent to and in the occluded region, can be rotated and
advanced to separate and/or fracture the plaque. The
CMD catheter has an outside diameter of 7.1 Fr at the

distal tip and 5.4 Fr at the shaft, which is 80 cm long.
This catheter is compatible with a 0.018� guidewire.

Patients who enrolled in this study were referred to this
institution, a city teaching hospital and tertiary-referral
center, and scheduled for PTA. They provided written
informed consent to revascularization using the new
catheter, balloon angioplasty, and stent implantation if
indicated. Permission to conduct the study was granted
by the hospital’s Human Research Ethics Committee,
and permission to trial the prototype device came from
the Federal Therapeutic Goods Administration.

Catheterization, balloon expansion, and stenting of the
diseased area followed standard protocols. The revascu-
larizations were consecutive procedures, performed and
the patients discharged on the same day. Medications
were the same for both cases. Prophylaxis against throm-
bus formation involved ticlopidine (250 mg) being taken

Department of Medical Imaging and Cardiovascular Research
Centre, St. Vincent’s Hospital, Fitzroy, Victoria, Australia

*Correspondence to: Robert Whitbourn, Cardiovascular Research
Centre, St Vincent’s Hospital, Fitzroy 3065 Australia.
E-mail: whitbor@svhm.org.au

Received 4 December 2002; Revision accepted 28 January 2003

DOI 10.1002/ccd.10529
Published online in Wiley InterScience (www.interscience.wiley.com).

Catheterization and Cardiovascular Interventions 59:255–258 (2003)

© 2003 Wiley-Liss, Inc.



in two doses, 24 and 12 hr prior to procedures, and
aspirin (300 mg) orally 1 hr before treatment. Heparin
(10,000 units or more) was given intravenously to main-
tain clotting time � 300 sec during procedures. Postpro-
cedure, aspirin (100 mg per day) was to be taken indef-
initely and ticlopidine (250 mg) twice a day for 1 month.

Case 1

A 67-year-old man presented with severe left claudi-
cation at 50 meters walking, a grade 3 case by the Society
for Vascular Surgery/International Society of Cardiovas-
cular Surgery (SVS/ISCS) scale for chronic ischemia [4].
A prior catheter-based intervention had failed to revas-
cularize his occluded left common iliac artery. He also
had type 1 diabetes and heart disease; the latter had been
treated with coronary artery bypass grafts and a pace-
maker 2 years previously. Diagnostic angiography with
intravascular ultrasound revealed a CTO in the left com-
mon iliac, with a very-small-caliber left external iliac
artery. The CTO was 80 mm long, concentric, with
moderate calcification and one patent distal vessel.

This occlusion was attempted with a Steelcore guide-
wire for 5 min without success, before the CMD device
was deployed, crossing in the true lumen after a further 6

min. The left common iliac had angioplasty and stenting
to 8 mm, with limited 7 mm angioplasty of the external
iliac. An arterial segment 100 mm long was stented.
Postangioplasty, flow was restored, giving a uniform 8
mm caliber common iliac, good caliber left external iliac,
and significantly improved flow into the common femo-
ral artery. Figure 2 shows the angiographic images of this
vessel before and after revascularization. No residual
occlusion was seen on intravascular ultrasound or an-
giography. Blood counts and cardiac enzymes were in
the normal range.

One month later, this person was asymptomatic; a
progression from grade 3 at screening to grade 0 at
follow-up. An examination 28 months after the proce-
dure showed no return of ischemic limb symptoms. This
man reported playing 18 holes of golf without claudica-
tion.

Case 2

A 64-year-old man presented with severe right clau-
dication, grade 3 on the SVS/ISCS scale. He showed no
symptoms of cardiac disease or other comorbidities. An-
giography revealed a CTO extending 160 mm from the
right external iliac to the right common femoral artery.

Fig. 1. Manufacturer’s drawing of the distal assembly of the catheter used for these revascu-
larizations. The hinged jaw was locked while the catheter was advanced in the artery, then
deployed to create a space through the occlusive plaque by blunt dissection, allowing guide-
wire placement.
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Plaque calcification was mild, and there was one distal
runoff vessel.

Using a high puncture of the superficial femoral artery,
the catheter was inserted and the lesion attempted with a
V-18 guidewire with no success. The CMD device was
then used to cross the lesion in 5 min, so that the vessel
could be balloon-expanded to 5 mm, and an 80 mm
segment was stented to 8 mm diameter. Flow in the

femoral artery was restored without complication. The
effect of this procedure on flow in the iliac artery is
indicated by the appearance of contrast medium in the
angiographic images (Fig. 3). Follow-up examinations at
5 weeks, and again at 28 months, revealed that the patient
could walk without claudication. Because there were no
ischemic symptoms (grade 0) after the procedure, the
change in limb status was scored �3 [4]. No further tests
or procedures have been required.

Fig. 2. X-ray images of the iliac arteries of case 1, pre- (A) and
post- (B) recanalization using the CMD catheter.

Fig. 3. Effect of recanalization with the CMD catheter on dis-
tribution of contrast medium in the iliac arteries of case 2.
Image (A) is during and image (B) is after crossing of the occlu-
sion, angioplasty, and stenting.
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DISCUSSION

This is the first published report of the use of intralu-
minal blunt microdissection as a technique to cross CTOs
to facilitate angioplasty and stenting in peripheral vascu-
lar disease (previously described for coronary CTOs [5]).
The CMD device was used to microdissect atheromatous
plaque, accessing the true lumen centered in the iliac
artery. This provided a passage for crossing and advance-
ment of the guidewire beyond the diseased segment.
Angiographic and clinical results were positive. Proce-
dures were prolonged by less than 10 min with use of the
CMD catheter.

For patients with peripheral arterial occlusive disease,
thrombolytic drugs and exercise therapy are less effec-
tive than PTA in treating ischemic symptoms [6]. Ironi-
cally, claudication often prevents such people accessing
the well-documented health increment obtainable with
exercise [6]. PTA for ischemia arising from a peripheral
CTO has advantages over surgery in terms of being less
invasive, readily repeated, requiring less time in hospital,
presenting lower risks from infection and anesthetics,
incurring lower hospital costs, and sparing vessels for
future coronary or peripheral grafts [2,3,6]. Improving
the likelihood of initial success with PTA is meaningful
for the group of cases that have guidewire attempts
failing to cross a CTO.

Initial experience with the blunt controlled microdis-
section catheter suggests that it is safe and effective for

percutaneous treatment of CTOs in iliac arteries. Revas-
cularization was also time-effective. The new catheter
may offer an alternative for treatment of CTOs in periph-
eral arteries.
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