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From the Society for Clinical Vascular Surgery
Raising the bar for appropriateness in the care of patients with

peripheral artery disease
Cassius Iyad Ochoa Chaar, MD, MS,a Arash Fereydooni, MS,b Peter F. Lawrence, MD,c and

Alan Dardik, MD, PhD,a New Haven, Conn; and Los Angeles, Calif
ABSTRACT
Advances in endovascular therapy have exponentially increased the number of procedures performed for peripheral
artery disease, but public concerns of overuse have placed the vascular community under scrutiny. The appropriateness
of care has thus become a focus of discussion within several professional societies, but literature on the topic is limited.
This report presents two cases of patients with peripheral artery disease, one patient who did not need revascularization
and underwent an intervention and the other who required additional intervention that was not recognized owing to an
incomplete diagnostic workup. (J Vasc Surg Cases and Innovative Techniques 2019;5:345-9.)
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In the past decade, the prevalence of peripheral arterial
disease (PAD) has increase by more than 10% and its inci-
dence is expected to continue to increase.1 Endovascular
therapy has evolved as the preferred modality for lower
extremity revascularization, especially in the elderly,
because it is better tolerated than open surgery.2,3

However, the advances in technology has opened the
field to specialists with endovascular skills, who have lit-
tle formal training in the appropriate care of patients
with PAD. Notably, the vascular community came under
public scrutiny after The New York Times reported the
abuse of PAD stenting in Medicare patients.4 The leader-
ship of the Society for Vascular Surgery responded
publicly and formed a committee to develop “appropri-
ateness guidelines” for common vascular procedures to
offer “the right treatment for the right patient.”5,6 Unfor-
tunately, inappropriate care of patients with PAD still
seems ubiquitous, with variable scrutiny from governing
bodies. Given the paucity of literature on this topic, we
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present two cases that emphasize the importance of
vigilance and scrupulousness in PAD management to
highlight opportunities for improvement.
Both patients consented to the publication of this

report.

CASE REPORTS
Patient 1. A 57-year-old man with a history of smoking,

hypertension, hyperlipidemia, depression, PAD, and left foot rest

pain was treated with left femoral endarterectomy and kissing

iliac stents 3 years prior, with complete resolution of rest pain.

The patient complained on follow-up of right knee pain limiting

his ambulation to 10 to 15 steps. The ankle-brachial indices (ABI)

were 0.94 and 0.76 on the left and right, respectively. No inter-

vention was offered because his history was not consistent with

vascular claudication; the patient was counseled on smoking

cessation, asked to continue antiplatelet and statin therapy, and

sent to see the orthopedic surgeons for evaluation.

He subsequently sought a second opinion from a different

provider, who performed angiography demonstrating moder-

ate right superficial femoral artery (SFA) disease with a focal

occlusion. The right SFA was recanalized with drug-coated

balloon angioplasty. On follow-up, duplex ultrasound examina-

tion demonstrated a patent SFA. His symptoms did not

improve, and he returned frustrated to our service. He was

again counseled on smoking cessation and referred to ortho-

pedic surgery.

Patient 2. An 84-year-old woman with end-stage renal dis-

ease on hemodialysis, with hypertension, heart failure, atrial

fibrillation, diabetes, and hyperlipidemia, presented with right

foot rest pain and nonhealing small ulcers of the right heel and

great toe. She was diagnosed with PAD based on duplex ultra-

sound examination demonstrating occlusion of the right SFA

and 50% to 75% stenosis in the left SFA.

She underwent angiography showing bilateral common iliac

artery stenosis. The right SFA was occluded and there was
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Fig 1. A, Preoperative ankle-brachial index (ABI) demonstrating a TP of 0 mm Hg on the right. Lower extremity
angiography performed via a left brachial approach showing (B) an occluded right superficial femoral artery
(SFA) (C) and a focal severe stenosis of the above-knee popliteal artery.
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reconstitution of the popliteal artery and two-vessel run-off bilat-

erally. Bilateral kissing iliac stents were placed. After 1 month,

she continued to have stable ulcers and persistent foot pain. A

repeat angiogram was reported as “adequate tibial run-off”

despite occlusion of the right SFA, and her leg pain was attrib-

uted to a longitudinal superficial ulcer.

The patient then sought second opinion from our vascular

surgery practice. An ABI was obtained for the first time in her

care and showed a right toe pressure of 0 mm Hg (Fig 1, A).

Computed tomography angiography demonstrated adequate

inflow and patent iliac stents with no evidence of significant
inflow disease. The right SFA had a long segment occlusion

with reconstitution of a diseased proximal popliteal artery.

After a discussion of open and endovascular options, the

patient agreed to proceed with endovascular revascularization

and absolutely refused open surgery. Via left brachial access,

angiography was performed and demonstrated total occlusion

of the right SFA (Fig 1, B) and a 60% stenosis of the popliteal

artery (Fig 1, C). Despite extensive calcification and remote

access, subintimal angioplasty with stenting of the SFA (Fig 2,

A) and proximal popliteal artery (Fig 2, B) was performed suc-

cessfully. On follow-up, rest pain resolved and the ulcers healed.



Fig 2. Completion angiography showing (A) patent right superficial femoral artery (SFA) (B) and above the knee
popliteal artery after stenting. C, Postoperative ankle-brachial index (ABI) demonstrating TP of 64 mmHg on the
right.
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The right toe pressure was 64 mm Hg (Fig 2, C). A small brachial

artery pseudoaneurysmwas noted, which was managed conser-

vatively and thrombosed spontaneously. She has had no recur-

rence of symptoms at 8 months of follow-up.

DISCUSSION
This reports presents two patients with PAD: one

patient who did not need an intervention and under-
went revascularization and the other who required addi-
tional intervention that was not offered. When caring for
patients with PAD, physicians should recognize that a
failure to appropriately evaluate the patient might result
in unnecessary interventions and risks to the patient. The
ability to offer minimally invasive interventions should
not justify performing procedures with no benefit to
patients. It is crucial to recognize that nonarterial etiol-
ogies represent a majority of patients being evaluated
for claudication,7,8 including spinal stenosis, arthritis,
and other conditions.9 Physiological testing with ABI is
the recommended test to establish the diagnosis and
to monitor response to treatment for patients with
PAD.10,11 However, as evidenced in the care of patient 1,
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the presence of PAD is not synonymous to having
vascular claudication and does not exclude the possibil-
ity of nonvascular etiologies for leg pain.12 Careful correla-
tion of symptoms with clinical evaluation is necessary,
and sometimes additional imaging or evaluation by
musculoskeletal experts may be indicated. Correlating
abnormal findings on imaging with symptoms is chal-
lenging and requires good clinical judgment. Such a
judicious approach is not unique to PAD, but is also
necessary in a variety of vascular conditions, such as iliac
vein compression, median arcuate ligament syndrome,
and renal artery stenosis before offering intervention.
Poor runoff is an independent predictor for adverse

outcome after percutaneous intervention on the iliac
arteries.13-15 Moreover, iliac occlusive disease is a common
contributing factor to critical limb ischemia (CLI) and
rarely exists as an isolated lesion. Therefore, noninvasive
evaluations are essential to reliably assess pedal perfu-
sion.16 Unfortunately, patient 2 did not receive the appro-
priate noninvasive imaging and only arterial duplex
ultrasound examination and angiography were used to
define the anatomic lesions. Angiography alone provides
an inconsistent correlation between the functional
effects and morphology of the arterial disease, and it is
more useful when combined with noninvasive hemody-
namic tests.17 Nonetheless, the ABI has been shown to
underestimate the presence of medial calcification18

and toe pressure is more sensitive to diagnose CLI.19,20

Toe vessels are less susceptible to calcification, and toe
pressures are particularly useful in patients with diabetes,
chronic kidney disease, or advanced age, such as
patient 2.
Appropriateness criteria have become increasingly

important in the United States, with cardiology and radi-
ology leading the way to introduce appropriateness
guidelines. The “Appropriate Use Criteria for Coronary
Revascularization”21 and the “American College of Radi-
ology Appropriateness Criteria for Vascular Claudica-
tion”12 are examples of guidelines that have shaped
practice and improved patient care. In fact, the introduc-
tion of percutaneous coronary intervention (PCI) guide-
lines in 2009 lead to a significant decrease from 26.2%
to 13.3% in interventions classified as inappropriate over
the subsequent 5-year period.22 The introduction of the
PCI guidelines were accompanied by other simulta-
neous initiatives to ensure their integration into clinical
practice. The National Cardiovascular Data Registry
began providing hospitals information about their per-
formance on appropriateness, which were benchmarked
against other hospitals; insurers incorporated measures
of PCI appropriateness into pay-for-performance pro-
grams and some payers declined reimbursement for
certain PCIs deemed inappropriate.22

In 2007, the Trans-Atlantic Inter-Society Consensus
Document (TASC) II was published in collaboration
with the major specialties across the trans-Atlantic
region and provided anatomical based treatment rec-
ommendations.23 In 2011, the TASC group embarked on
drafting a new version to be called TASC III. However,
there were concerns for a lack of scientific evidence or
expert opinion and the fact that certain parties within
the TASC group had strong ties to the industry. Conse-
quently, the Society for Vascular Surgery, European Soci-
ety for Vascular Surgery, and the World Federation of
Vascular Societies withdrew from the TASC III process,
but still recognized the need to define and promote
the highest international standards for vascular care.24

They have recently generated and published internation-
ally agreed standards and Global Vascular Guidelines,
which are evidence based, free from industry influence,
and patient centered.25 Consistent with the 2016 Amer-
ican Heart Association guidelines,10 the Global Vascular
Guidelines recommend all patients presenting with CLI
have a full history and physical examination and nonin-
vasive hemodynamic testing with ABIs. To enhance
patient care, it is essential that all vascular specialty soci-
eties work closely together to address the variation in the
practice guidelines and care of common vascular
diseases in different specialties. Particularly the members
of all vascular specialty societies, clinicians who are
directly involved in the management of PAD, referring
providers and researchers should be invited to review
and comment on the draft of Global Vascular Guidelines
and subsequent appropriateness criteria.

CONCLUSIONS
Vascular surgeons have traditionally cared for patients

with PAD and should lead international efforts to estab-
lish appropriateness guidelines to delineate the thresh-
olds where variation in care exists. Appropriateness
criteria would improve patient care, optimize resource
use, and help to guide physicians in the management
of patients with PAD.
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