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Determining
Cost-Effectiveness
in CLI Therapy

Weighing clinical benefits along with cost when selecting therapies

is more important than ever.

BY FIRAS F. MUSSA, MD, MS

ach year, critical limb ischemia (CLI) develops in 500
to 1,000 patients in a Western population of 1 million
people. The disease is associated with 5-year mortality
rates of = 50%"2 and an estimated cost of 2.7 billion
dollars in 20072 Meanwhile, the rapid proliferation of new
technologies has left the vascular specialist with an array of
potential therapies to treat peripheral arterial disease (PAD),
often without rigorous outcome data or cost-effectiveness
information to guide responsible treatment decisions.
Endovascular therapy appears to be the least costly
in the short term; however, the long-term clinical and
economic consequences of these procedures remain
unclear. The current cost-effectiveness data are relatively
coarse and tend to lack anatomic information, functional
status, and patient-centric outcomes. These issues have
gained special relevance since the Patient Protection
and Affordable Care Act was signed into law in 2010 in
concert with the implementation of other initiatives to
bend the curve of rising health care costs. In this context,
comparative effectiveness research has received increased
attention. The United States Congress has appropriated
$1 billion to support this national initiative and asked the
Institute of Medicine to identify priority topics. Lower
extremity PAD was identified as one of these priorities.
This report describes the cost-effectiveness of various
contemporary CLI management strategies with emphasis
on the endovascular-first versus bypass approaches.

COST-EFFECTIVENESS ANALYSIS FOR CLI
Those treating patients with CLI face an unprecedented
challenge of providing excellent care with fewer resources.
Although the term has been misused in lay and published
literature, cost-effective vascular care is defined as care that
maintains or further improves patient-centered outcomes,
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measured in quality-adjusted life years (QALYs), while mini-
mizing costs (Figure 1)

Although endovascular procedures appear less costly in
the short term, long-term comparison of cost and patient-
centered outcomes between catheter-based procedures
and open revascularization remains uncertain.> We recently
presented that both endovascular-first and bypass-first
strategies provide equivalent long-term limb salvage rates
in highly selected patients with CLL® No quality-of-life ques-
tionnaires were performed, however, and we did not quan-
tify health utility scores.

In 2011, the Committee on Comparative Effectiveness
of the Society for Vascular Surgery published a systematic
review of lower extremity arterial revascularization eco-
nomic analyses.” Only low-quality evidence provided eco-
nomic data about the relative merits of endovascular and
open surgical approaches to the treatment of PAD patients.
Barshes et al demonstrated that with an incremental cost-
effectiveness ratio (ICER) of $47,735/QALY, an initial surgical
bypass with subsequent endovascular revision(s) as needed
was the most cost-effective alternative to local wound care
alone (Figure 2).> Endovascular-first management strategjes
achieved comparable clinical outcomes but at a higher cost
(ICER > $101,702/QALY); however, endovascular manage-
ment was cost-effective when the initial foot wound closure
rate was > 37% or when procedural costs were decreased by
> 42%. Primary amputation had less effectiveness and was
more costly than wound care alone.*

STUDY DESIGNS FOR COST-EFFECTIVENESS
ANALYSIS

Three main types of studies have been used to compare
treatments and costs: model-based studies, cost-analyses
studies, and cost-consequence studies (Table 1).



Model-Based Studies

Model-based studies utilize pooled
retrospective data and implement
the most robust approaches to sen-
sitivity analyses. They also use long
time horizons (5-10 years) and QALY
as outcome. No dominant or domi-
nated treatment strategy was found
in the pooled studies. Furthermore,
two of the three studies found that
the optimal strategy in the ICER was
sensitive to indication.”® In these
studies, catheter-based therapy was
more cost-effective and provided
greater net health benefits in patients
with claudication, whereas initial
bypass was most cost-effective and
provided the greatest limb salvage
benefits in patients with CLI. The
inconsistency underscores the impor-
tance of patient characteristics, lesion
anatomy, and degree of ischemia,
procedural technique, and periopera-
tive care.

Cost-Analyses Studies

These studies only focus on economic outcomes. In the
SVS document, two of the four cost-analysis studies com-
pared endovascular techniques with open surgery, whereas

TABLE 1. SUMMARY OF ANALYSIS TYPES, WITH PROS AND CONS
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Figure 1. A two-dimensional plane dem-
onstrating the relationship of incremental

costs and incremental effectiveness for
a reference and a comparator. Reprinted
from the Journal of Vascular Surgery, Vol.
55, Issue 6, Barshes NR, Chambers JD,

Cantor SB, Cohen J, Belkin M, A primer on

cost-effectiveness analyses for vascular
surgeons, Pages 1794-1800, Copyright
2012, with permission from Elsevier.
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the other two included amputa-
tion as a third comparator.®™ The
main outcome of the cost analyses
was consistent across all studies
and showed that the endovascular
approach was the least costly in the
short-term.

Cost-Consequence Studies

Studies conducting a cost-conse-
quence analysis were heterogeneous
in their measurement of costs and
outcomes. For clinical outcomes,
three studies favored surgery, and
seven favored endovascular revascu-
larization; two other studies did not
report outcomes separately for the
two procedures.'*?> Using patient-
level direct data, all studies found
the endovascular approach the least
costly.

DISCUSSION
Endovascular therapy appears to
be the least costly option in the short

term; however, the long-term clinical and economic conse-

quences remain unclear. The current cost-effectiveness data
lacks detailed patient information, anatomic information,
functional status, and patient-centered outcomes.

cost analysis

quantitative and statistical
methods to analyze econom-
ic outcomes only and not
clinical outcomes together

Easily understandable

Analysis type | Description Pros Cons
Model based | An analytic representation - Analyric flexibility —

of the problem at hand that | - Less costly/time-consuming than clinical trials

uses previously reported data |+ All available information can be synthesized

as model inputs together

- All uncertainty in model inputs can be taken
into account simultaneously

Econometric An appraisal that uses - Simple to perform - Does not allow for

a complete picture
needed for informed
decision making

Cost
consequences

An appraisal that reports .
both economic and at least
one clinical outcome together

of care to a new approach

Reporting both economic and clinical out- .
comes allows for the ability to represent
potential trade-offs of changing from standard

Tradeoffs may be
abstract and difficult
to judge “a good
trade”

Reprinted from the Journal of Vascular Surgery, Vol. 54, Moriarty JR Murad MH, Shah ND, et al, Society for Vascular Surgery
Committee on Comparative Effectiveness, A systematic review of lower extremity arterial revascularization economic analyses,
Pages 1131-1144, Copyright 2011, with permission from Elsevier.
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Figure 2. Cost-effectiveness acceptability curves for CLI
management strategies compared to local wound care.
Surgical bypass with endovascular revision (strategy 4) has
a higher probability of being a cost-effective alternative

as the willingness-to-pay threshold surpasses $39,255 per
QALY. Reprinted from the Journal of Vascular Surgery, Vol.
56, Barshes NR, Chambers JD, Cohen J, Belkin M, Model To
Optimize Healthcare Value in Ischemic Extremities 1 (MOVIE)
Study Collaborators, Cost-effectiveness in the contemporary
management of critical limb ischemia with tissue loss, Pages
1015-1024, Copyright 2012, with permission from Elsevier.

Studies evaluating patients with intermittent claudication
should consider medical and exercise therapy in compari-
son to endovascular interventions or bypass surgery. Studies
evaluating patients with CLI need to consider primary
amputation as an option. These studies should focus on
health-related quality of life and functional capacity (ie,
walking distance) in patients with intermittent claudication;
and limb salvage, death, and freedom from major adverse
limb events in CLI,?> as well as periprocedural events that
patients value avoiding (eg, severe bleeding, limb loss, car-
diovascular events, and death). Furthermore, similar time
horizons for both cost and clinical outcomes need to be
studied. At present, all studies on cost-effectiveness analysis
and CLI differ in providing these data, making systematic
reviews of economic analyses problematic.?®

Another important consideration in reviewing cost-effec-
tiveness analysis literature is whether sensitivity analysis was
performed. Specifically, research performing sensitivity anal-
yses with varying time horizons could help identify interac-
tions between cost-effectiveness and time. This will allow
review of treatment by patient and, subsequently, anatomic
characteristics could be tailored more appropriately.

CONCLUSIONS
Vascular clinicians should weigh clinical benefits and
costs in choosing management strategies, because provid-
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ing cost-effective care is in the interest of patients, payers,
and health care providers. Future research should focus on
patient-centered outcomes, overall quality of life, functional
ambulatory measures in claudication, and major adverse
limb event-free survival in CLI. The current state of literature
mandates that cost and durability be accounted for as new
technologies are assessed. W

Firas F. Mussa, MD, MS, is an Assistant Professor in the
Division of Vascular & Endovascular Surgery, and a member
of the Section of Value and Comparative Effectiveness at New
York University Langone Medical Center in New York, New
York. He has disclosed that he has no financial interests related
to this article. Dr. Mussa may be reached at firas.mussa@
nyumc.org,
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BY MARY L. YOST, MBA

One of the most striking aspects of Dr. Mussa’s review of
the research on cost-effectiveness analysis (CEA) of periph-
eral artery disease (PAD) treatments is that there is so little
published research. Furthermore, the published economic
literature has been deemed “inadequate for drawing cost-
efficacy conclusions.”

Although numerous studies have evaluated the costs of
different management strategies for coronary artery disease
and heart failure, this topic is rarely addressed for PAD.>
Yet, there is a significant and growing need for economic
and cost data to compare treatments and evaluate new
technologies and outcomes in patients with PAD.

INCREASING DEMAND FOR PAD AND CLI
THERAPIES

As baby boomers enter the Medicare system, demand
for health care will grow.2 Not only is the US patient popu-
lation aging, but the prevalence of PAD and critical limb
ischemia (CLI) is expected to increase.>>® This reflects the
growing percentage of senior citizens in combination with
a greater prevalence of diabetes, particularly in those aged
65 and older.>®> PAD afflicts 30% to 40% of diabetic patients
aged = 50 years versus 10% to 20% of those with normal
glucose.”

At $8,680 per capita, US health care spending is the
highest in the world; health care currently accounts for
17.9% of the total gross domestic product (GDP).'>
Over the last 40 years, the 6.7% annual rate of increased
federal spending on health care far exceeded the 2.7%
growth in GDP."” This excess growth is considered unsus-
tainable.’®"

Medicare is the single fastest-growing entitlement pro-
gram. By 2050, combined Medicare and Medicaid expen-
ditures are projected to reach 13% of the GDP, more than
double the current 5.5%.2° Entitlement spending is the main
cause of the increasing federal deficit?® As the federal bud-
get deficit expands, health care resources will become even
more constrained."”?

PAD is expensive to treat, costing as much or even more
than coronary artery disease and heart attack.?'?* In 2010,
the annual economic cost of PAD was $164 to $290 billion,*
with the majority (62%—-87%) of these expenditures occur-
ring in the hospital2'*4%> In contrast, hospital costs are only
31% of total US expenditures.2

Treatment costs rise with disease severity. Patients with
CLI who are undergoing amputation incur the highest
annual costs; asymptomatic patients incur the lowest. It
should be noted that costs for asymptomatic patients are
similar to those with intermittent claudication.”” Medicare
and Medicaid pay approximately 75% of the PAD treat-
ment bill 24
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From 2001 to 2005, between 7% to 10% of Medicare
patients were treated for PAD.?*?® Average per-patient
expenditures were $25,400 to $62,700* (the higher figure
includes long-term care costs).?>%4?¢ At $63,000, spending
on PAD is over six times higher than the $9,800 spent on
the average Medicare beneficiary.>* Notably, above-the-knee
amputation is the third most commonly performed proce-
dure, after bypass surgery and endovascular revasculariza-
tion in patients with PAD.?

COST-EFFECTIVENESS ANALYSIS

Cost-effectiveness analysis (CEA) can be employed to
assist in medical decision making and in the allocation of
scarce resources.“? For example, in the treatment of CLI,
CEA can be used to decide which of the interventional ther-
apies (endovascular, surgical bypass or primary amputation)
are “best” or offer the most value to society. However, the
definition of best or optimal therapy is more of a sociopoliti-
cal decision than a medical or scientific one.?

The concept behind CEA is that society is willing to pay
up to a specific dollar amount to gain one quality-adjusted
life year (QALY) for its citizens. However, there is no scientif-
ic justification for any specific dollar amount.? In the United
States, the general convention has been to use a range of
$50,000 to $120,000 per QALY, with $50,000 as one of the
most frequently employed thresholds. >4 In contrast, the
United Kingdom’s National Institute for Health and Care
Excellence (NICE) has set the maximum that society is will-
ing to pay for a new technology at £20,000 or about $33,000
per QALY gained.*

Unless the populace votes on a specific dollar amount,
this decision is made by health care policymakers and/or
third-party payers such as Medicare and private insurers. In
a 2009 commentary on the limits of CEA, Drs. Weintraub
and Cohen argued that if $50,000 is the threshold, it should
be a general guideline for understanding value rather than
an absolute willingness-to-pay barrier.??

CEA is a model-based tool with limitations.* The conclu-
sions or outputs are only as valid as the inputs or assump-
tions made.”® For example, in treating CLI with tissue loss,
assumptions are made regarding the rate of perioperative
mortality, or the frequency and type of revision procedures
required after endovascular revascularization.>*® As Dr.
Mussa points out, the rate of wound closure and procedure
costs are key variables affecting the cost-effectiveness of
endovascular treatment versus bypass.

The time frame of the analysis also affects the outcome.*
A therapy with higher initial procedure costs might be
more cost-effective in the long term if it confers a survival
benefit, or if it is associated with fewer revascularizations. In
a recent Circulation editorial on the FREEDOM trial (Future
Revascularization Evaluation in Patients with Diabetes



In an era of increasing scarcity
of health care resources, and
Medicare and Medicaid footing
75% of the PAD bill, the lack of
cost data is problematic.

Mellitus: Optimal Management of Multivessel Disease), Dr.
Hlatky argued that clinical effectiveness is the key to cost-
effectiveness. Clinical effectiveness varies depending on the
characteristics of the patient treated, especially the indica-
tion for the treatment. A 2012 analysis by Barshes and col-
leagues focused on CLI patients with tissue loss, Rutherford
class V, and found that surgical bypass was more cost-effec-
tive than endovascular treatment.* However, in other PAD
patients, such as those with intermittent claudication or CLI
patients with rest pain, the outcomes might be different.
Another key variable affecting CEA outcomes is the
costs included in the model or payer perspective.*
The Barshes analysis also employed a third-party payer
perspective (such as Medicare Part A), which calculated
endovascular therapy as less costly than bypass. This
simulation included only inpatient, interim rehabilita-
tion care, and prosthesis purchase and maintenance
costs. In contrast, the initial analysis based on society’s
perspective—which also included nursing home care
and wound care costs—found that surgical bypass was
more cost-effective than endovascular intervention.*
PAD CEA should be based on US costs only.? Because
of differences in clinical practice, reimbursement sys-
tems, and prices and costs of products and services,
cost data from other countries are not suitable for com-
paring the costs of treatment strategies in the United
States.??'

HOW MUCH DO INTERVENTIONAL PAD AND
CLI THERAPIES COST?

In quantifying the economic burden of PAD, there
are a number of important questions that CEA cannot
answer: How much do current PAD and CLI interven-
tional therapies actually cost the hospital? What is the
total macroeconomic cost? How much is society willing
to pay to treat lower limb atherosclerotic disease?

Primary amputation as a treatment for CLI exemplifies
this lack of cost data. In Medicare patients with CLI, pri-
mary amputation is frequently the first and only therapy
provided. Between 25% and 33% of Medicare patients
undergo primary amputation.>?3? Sixty percent or more
of these amputations occur with no previous attempt
at revascularization, and 46% to 73% do not have a diag-
nostic angiogram.323435

How much do these amputations cost the hospital?
Costs, not hospital charges, are the variable of interest.
Charges, the amount billed to the patient or payer, are
poorly correlated with actual resources consumed.* Total
costs include not just the initial procedure cost but also
the cost of perioperative morbidity, mortality, and in-
hospital revisions3¢“* However, other than our consulting
research and one recent case report authored by Jindeel and
Narahara, which examined amputation costs at Harbor-
UCLA Medical Center, hospital cost data are lacking*

How much does primary amputation for CLI cost society?
The 2005 Dillingham article is the only recent US research
that we could locate that contains data suitable for estimat-
ing the macroeconomic cost of CLI amputations. Dillingham
estimated that in 1996, amputation cost Medicare $4.3
billion.> Since 1996, major amputations have declined, but
medical care costs, especially inpatient hospital costs, have
increased considerably.“# Inflating the Dillingham per-
patient cost data to 2010 dollars, we calculated that the
annual costs of major amputation exceed $10 billion.**°

WITHOUT COST DATA, REIMBURSEMENT
MAY BE DENIED

In an era of increasing scarcity of health care resources,
and Medicare and Medicaid footing 75% of the PAD bill,
the lack of cost data is problematic. Treatment will be
denied as “not cost-effective” or because of “insufficient
evidence.” Denial of treatment (rationing) will take the
form of Medicare not reimbursing a procedure or a new
technology.® The recent US Preventative Services Task Force
(USPSTF) draft statement on screening with ankle-brachial
index is a case in point. The USPSTF continues to recom-
mend against screening because “the evidence is insuffi-
cient.”!

If clinicians who treat PAD and CLI patients do not
develop the data, then governmental agencies, health care
policy makers, or third-party payers will.* The outcomes
of CEA depend on assumptions and inputs, and treating
physicians are the most capable of providing accurate and
current data.

*All reported costs have been inflated to 2010 dollars.

Mary L. Yost, MBA, is the President of The Sage Group, a
research and consulting firm that specializes in peripheral
artery and venous disease, based in Atlanta, Georgia. She
has disclosed that she has no financial interests related to
this article. Ms. Yost may be reached at (404) 816-0746;
yost@thesagegroup.us. For more information on The Sage
Group, please visit www.thesagegroup.us.
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What are your tips and tricks for
crossing long CTOs that start in
the SFA and reconstitute in the
distal tibial arteries in patients
with ischemic ulcers?

JOS C. VAN DEN BERG, MD, PHD
Head of Service of Interventional Radiology
Ospedale Regionale di Lugano, sede Civico
Lugano, Switzerland

Associate Professor of Vascular Surgery
University of Pisa in Italy

Dr. van den Berg has disclosed that he has no financial
interests related to this article.

Most cases of long occlusions of the superficial femoral
artery (SFA) can be recanalized using either an intraluminal
crossing technique or the subintimal technique. Actually,
most cases end up using partial intraluminal and partial
subintimal passages. The problem with all of these kinds of
lesions is re-entering the true lumen at a point where the
artery is patent again and not to extend the dissection too
far distally. Typically, re-entry devices are used to make a
controlled re-entry at a pre-established level. Due to the
bulky nature of the re-entry devices, they cannot be used in
the smaller tibial vessels.

To achieve re-entry in the tibial vessels, | typically down-
size a Glidewire device (Terumo Interventional Systems, Inc,
Somerset, NJ) from 0.035 to 0.032 inch because the lesser
stiffness of the guidewire tip will allow for formation of a
loop with a smaller radius, which provides easier re-entry.
When re-entry is needed very distally, | choose an even
smaller guidewire size (0.014 or 0.018 inch) with a Glidewire-
like tip. In those cases, | will support the guidewire with a
support catheter (QuickCross, Spectranetics Corporation,
Colorado Springs, CO; CXI, Cook Medical, Bloomington, IN;
or similar).

When these measures fail, | resort to retrograde recana-
lization from a distal access site. In those cases, proximal
re-entry is usually not an issue, and after proximal wire pick-
up, the procedure can be completed from above. In cases
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when it is not possible to create a connection between the
antegrade and retrograde channel, balloon dilatation at the
level where the guidewires meet may crack the intima, thus
establishing a connection between the two lumina.

MARCO MANZI, MD
Interventional Radiology Unit
Foot & Ankle Clinic

il Abano Terme Clinic

=l Abano Terme, Italy

Financial interest disclosure information was not available
at the time of publication.

Diabetic patients with ischemic foot ulcers (Rutherford
class 5-6; University of Texas Wound Classifications 2C,
3G, 2D, and 3D) could often (27%) present with multilevel
disease involving SFA, popliteal tract, and below-the-knee
(BTK) vessels. Treating a long occlusion of the SFA, start-
ing at its origin and extending to the popliteal artery and
trifurcation with rehabitation of a single BTK artery in the
distal tract, is usually a challenging situation.

It could be very difficult to identify and reconstitute the
trifurcation, as there could be a mild risk of distal embo-
lization in the only patent vessel, and the duration of the
procedure could be very long, with an exponential rise in
the risk of potential complications.

A treatment strategy should therefore be planned after
evaluating the following;

+ Grade of calcifications;

+ The risk of compromising collateral refilling distal to

the occlusion;

- Presence or absence of a landing zone, possibly relat-

ed to the wounded area.

If there is calcification present, antegrade ultrasound-
guided access of the common femoral artery and an intra-



luminal attempt with loaded tip wires (0.018 inch) directly
supported by a balloon or dedicated catheters should

be considered first. | try to alternate the use of loaded
wires with navigation wires, especially when tortuosities
and curves are present. Devices for crossing chronic total
occlusions (CTOs) can also sometimes help.

When crossing failures occur, shifting to a subintimal
technique could be considered, being mindful of the
collaterals refilling the distal zone. Dissection should not
extend beyond the vessel reconstitution by collaterals, and
a few prudent attempts to achieve re-entry into the true
lumen should be performed with a 4-F Berenstein type 2
catheter (Cordis Corporation, Bridgewater, NJ).

A re-entry device could be useful in the popliteal area,
but not for BTK vessels. The landing zone could be dif-
ficult to re-enter, and dissection must be stopped before
the collateral level. If | am still in the subintimal space after
a reasonable number of attempts with the tip of differ-
ent properly shaped wires, a retrograde approach should
be considered. This way, we have the ability to select the
artery related to the wound in order to achieve a direct,
straight inline flow when two or three BTK distal vessels
are still patent.

In my experience, it is better to consider a retrograde
approach immediately after the first re-enter failure rather
than engaging in prolonged attempts; these procedures
are time and energy consuming for us and the patients!
The retrograde approach through the distal tract of the
anterior tibial artery is usually the easiest, whereas a poste-
rior tibial distal puncture, especially around the malleolar
area, could be a little more difficult. With a retrograde
distal peroneal puncture, it is not possible to perform
manual compression in case of failure, and compartment
syndrome is always possible, which can cause severe com-
plications.

Hemostasis is achieved in the peroneal artery with
antegrade inflation of a low-pressure balloon. If there is an
absence of calcifications, my first choice is a direct subinti-
mal dissection performed with a 0.018-inch stiff wire sup-
ported again by a 4-F Berenstein catheter.

MARIANNE BRODMANN, MD
Division of Angiology

Medical University Graz

Graz, Austria

Dr. Brodmann has disclosed that she has no financial
interests related to this article.

As always, you have to be specifically trained in doing
these kinds of procedures. First, you must start with relatively
simple cases, and once you have mastered those, you can
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proceed to the more difficult ones. Second, it is very impor-
tant to be closely familiar with all of the devices you are using,
especially in knowing the specific quirks of the guidewires
and catheters. Third, you should have a good portfolio of
devices on hand, so that if one does not work, you can quick-
ly switch to another one. You also need a lot of patience to
continue trying different techniques until you are successful.
It is crucial that you are able to realize when the first device is
not going to be successful and switch to another one, so that
you do not continue pursuing the wrong approach.

PETER H. CONNOLLY, MD

Assistant Professor of Surgery

Division of Vascular and Endovascular Surgery
Weill Cornell Medical College

New York Presbyterian

New York, New York

Dr. Connolly has disclosed that he has no financial interests
related to this article.

Long CTO:s starting in the SFA and reconstituting in a
distal tibial vessel may be the most challenging endovascular
intervention scenario. Successful recanalization of these long
CTOs can be deeply satisfying and essential to ulcer heal-
ing in CLI patients. In terms of my approach to these chal-
lenging lesions, | largely rely on some of the fundamental
wire and catheter techniques. | typically approach all of my
endovascular cases with contralateral femoral access. | use
a 6-F Ansel sheath (Cook Medical), which | will sometimes
bury in the origin of the SFA to help facilitate “pushability”
of my crossing catheters.

Although there is a plethora of crossing devices, catheters,
and wires that have specific application for crossing CTOs, |
find that the most reliable approach is with a combination
of the Glidewire and a catheter. Specifically, for the SFA seg-
ment, | will use a 0.035-inch, hydrophilic, angled Glidewire
supported by a 0.035-inch QuickCross catheter. A stiff
0.035-inch wire can be used for added support in lesions
with bulky calcification.

Within the proximal SFA, | form a small J-tip, which | then
use to facilitate wire propagation through the CTO. The
wire is advanced and followed closely with the QuickCross
support catheter while maintaining a short, tight J-tip. | will
generally continue this approach to the level of the below-
the-knee popliteal, at which point, | transition to a 0.014-
inch system. | employ a similar technique for the below-the-
knee popliteal segment to the reconstituted vessel.

One of the greatest challenges here is in getting some
directionality to the target tibial vessel. A directional cath-
eter, such as the angled CXl or Glide catheter (Terumo
Interventional Systems, Inc.), can help to direct the wire to
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the tibial target. Once | think
that | am oriented toward the
target, | use a 0.014-inch Pilot
wire (Abbott Vascular, Santa
Clara, CA) with a 0.14-inch
QuickCross for support. The
two techniques | employ here
are with a )-tip technique or

as a “piggyback” with the pilot
wire exposed 1 to 2 mm and
followed with close support of
the QuickCross catheter. In this
latter piggyback technique, the
wire and catheter are advanced
simultaneously. In cases of dense
calcification or with particularly
troublesome lesions, | may also
employ a heavier 0.014-inch
wire, such as an 18- or 25-g
Approach CTO wire (Cook
Medical).

However, when the antegrade
approach fails to succeed, as it
often does for these long CTOs,
it is important to have an alter-
native approach. In these CLI
patients, in whom an antegrade
approach has failed and there
are no bypass options, | feel
very comfortable employing
retrograde access techniques
via the target tibial vessel. In my
approach to retrograde tibial
access, | exclusively use a 0.014-
inch platform. | start with a 0.14-
inch micropuncture needle and
wire using fluoroscopic guid-
ance. Once | have wire access, |
advance the microsheath dilator
only as initial catheter support.
| will then use a 0.014-inch Pilot
wire and 0.014-inch QuickCross
catheter as support, employing
some of the same techniques
| previously described. | like to
keep the size of the retrograde
tibial access as small as possible
and avoid using sheaths.

Of course, when all else fails,
there is nothing better than a
good old-fashioned bypass to
get the blood flowing, m
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