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Peripheral artery disease (PAD), secondary to atherosclerotic disease, is currently the
leading cause of morbidity and mortality in the western world. While PAD is common, it
is estimated that the majority of patients with PAD are undiagnosed and undertreated.
The challenge to the treatment of PAD is to accurately diagnose the symptoms and
determine treatment for each patient. The varied presentations of peripheral vascular
disease have led to numerous classification schemes throughout the literature. Consis-
tent grading of patients leads to both objective criteria for treating patients and a
baseline for clinical follow-up. Reproducible classification systems are also important in
clinical trials and when comparing medical, surgical, and endovascular treatment
paradigms. This article reviews the various classification systems for PAD and advan-

radiology tages to each system.

Peripheral arterial disease (PAD) is extremely common, par-
ticularly in the elderly patients.L2 The prevalence of PAD is
increasing as “baby boomers” enter high-risk age groups.
Despite its common occurrence, it is estimated that the
majority of patients with PAD are undiagnosed and under-
treated.? Risk factors for PAD include age, race, smoking,
hypertension, and hyperlipidemia,""7

The presentation of PAD varies considerably and includes
asymptomatic, acute, or chronic presentations. Numerous
schemes have been developed to objectively classify patients
for clinical, prognostic, or research purposes. Classification
schemes can broadly be broken into stratification based on
patient presentation or symptomatology, anatomic distribu-
tion of disease, or a combination of clinical factors such as the
presence of wounds and infection. Consistent grading of
patients provides physicians with objective criteria for pa-
tient evaluation, treatment, and clinical follow-up. Reproduc-
ible classification systems are also important in research
when comparing medical, surgical, and endovascular treat-
ment paradigms. This article reviews the various classifica-
tion systems for PAD and advantages of each system.
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Clinical Presentation

The basic clinical presentation of PAD is often most helpful in
categorizing the disease and defining treatment algorithms.
The American College of Cardiology/American Heart Associ-
ation Practice Guidelines defines the presentation of PAD by
four categories: asymptomatic, claudication, critical limb
ischemia, and acute limb ischemia (ALI).%? Patients who are
asymptomatic do not have typical claudication symptoms.
Identification of asymptomatic PAD in these patients estab-
lishes that atherosclerosis is present and warrants risk reduc-
tion strategies to decrease cardiovascular risk factors.
Claudication is defined as fatigue, discomfort, or pain in the
lower extremities, typically the calves, which is reproducibly
brought on by exercise and relieved by rest. Critical limb
ischemia is defined by chronic ischemic rest pain, nocturnal
recumbent pain, or ischemic skin lesions that may include
ulcers or frank gangrene.> Symptoms typically are present for
at least 2 weeks. ALI refers to patients with a sudden decrease
in limb perfusion causing an immediate threat to limb
viability.> Presentation can occur up to 2 weeks from the
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Classification Systems in Peripheral Artery Disease

Table 1 Fontaine classification'®

Grade Symptoms

Stage | Asymptomatic, incomplete blood
vessel obstruction

Stage Il Mild claudication pain in limb

Stage IIA Claudication at a distance > 200 m

Stage 1IB Claudication at a distance < 200 m

Stage Il Rest pain, mostly in the feet

Stage IV Necrosis and/or gangrene of the limb

onset of symptoms. ALl may present with the “6 Ps” of pain,
paralysis, paresthesia, pulselessness, poikilothermia, and
pallor.

Fontaine Classification

The first classification system emerged from the European
Society of Cardiovascular Surgery in 1952 and was published
in 1954 by Fontaine et al.'% This classification system grades
the clinical presentation of patients to four stages. The system
is solely based on clinical symptoms, without other diagnostic
tests, and is typically used for clinical research and not
routinely used in patient care (~Table 1).

Rutherford Classification

The symptomatic classification was adapted by Rutherford in
1986,"" with revision in 1997.'2 Rutherford classified PAD
into acute and chronic limb ischemia, emphasizing that each
presentation requires different treatment algorithms. Ruth-
erford also associated patient clinical symptoms with objec-
tive findings, including Doppler, arterial brachial indices
(ABI), and pulse volume recordings. Acute versus chronic
presentation implies timing of symptom onset; however,
Rutherford did not include stringent temporal criteria in

Table 2 Rutherford classification for chronic limb ischemia

11,12
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the definitions. Both classifications have been used widely
in clinical settings to direct patient management as well as for
research purposes.

Rutherford’s chronic limb ischemia classification most
resembles Fontaine’s classification, with the addition of
objective noninvasive data.'? The evaluation for any patient
with chronic limb pain should include evaluation of the
symptoms described in Rutherford’s classification. The char-
acter of the patients’ pain and onset should be evaluated.
Claudication onset should be determined, and can be reliably
verified by walking/treadmill tests in the noninvasive vascu-
lar diagnostic laboratory. Treadmill exercise testing with and
without preexercise and postexercise ABIs helps differentiate
claudication from pseudoclaudication in patients with exer-
tional leg symptoms. Treadmill exercise testing may be useful
to diagnose PAD with a normal resting ABI but a reduced
postexercise ABI. Treadmill exercise testing may objectively
document the magnitude of symptom limitation in patients
with claudication. Treadmill protocols are well described in
other publications.>'? Patients who cannot perform tread-
mill testing can undergo similar stress testing using plantar
flexion or thigh blood pressure cuff compression to cause
reactive hyperemia (=Table 2).

Rutherford’s ALl classification divides an extremity into
viable, threatened, or irreversibly damaged categories
(=Table 3). All patients with ALI are initially managed with
intravenous heparin unless there is a contraindication. Pa-
tients with category I and Ila ischemia with onset within
14 days and low risk of myonecrosis or ischemic nerve
damage are often treated with endovascular methods includ-
ing catheter-directed thrombolysis. Category IIb patients
require more immediate revascularization due to higher risks
of permanent nerve/tissue injury and muscle necrosis; this is
often accomplished with operative thrombectomy and fas-
ciotomy when clinically indicated. Patients with category III
ischemia are nonviable and are treated with amputation.

Grade Category Clinical description Obijective criteria
0 0 Asymptomatic—no hemodynamically Normal treadmill or reactive hyperemia test
significant occlusive disease
1 Mild claudication Completes treadmill exercise; AP after exer-
cise > 50 mm Hg but at least 20 mm Hg lower
than resting value
| 2 Moderate claudication Between categories 1 and 3
3 Severe claudication Cannot complete standard treadmill exercise,
and AP after exercise < 50 mm Hg
Il 4 Ischemic rest pain Resting AP < 40 mm Hg, flat or barely pulsatile
ankle or metatarsal PVR; TP < 30 mm Hg
I 5 Minor tissue loss—nonhealing ulcer, Resting AP < 60 mm Hg, ankle or metatarsal
focal gangrene with diffuse pedal ischemia PVR flat or barely pulsatile; TP < 40 mm Hg
6 Major tissue loss—extending above TM level, Same as category 5
functional foot no longer salvageable

Abbreviations: AP, ankle pressure; PVR, pulse volume recording; TM, transmetatarsal; TP, toe pressure.

Seminars in Interventional Radiology  Vol. 31 No. 4/2014

379

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



380 Classification Systems in Peripheral Artery Disease

Table 3 Rutherford classification for acute limb ischemia'’-12

Hardman et al.

Category Description/Prognosis Findings Doppler signal
Sensory loss Muscle weakness | Arterial Venous

I. Viable Not immediately threatened None None Audible Audible

IIl. Threatened

a. Marginally Salvageable if promptly treated | Minimal (toes) or none None Inaudible | Audible

b. Immediately | Salvageable with immediate

revascularization rest pain

More than toes, associated | Mild, moderate

Inaudible | Audible

IIl. Irreversible | Major tissue loss or permanent

nerve damage inevitable

Profound, anesthetic

Profound, paralysis | Inaudible | Inaudible

Bollinger Angiographic Classification

Fontaine and Rutherford’s classifications are based on clinical
symptomatology. In contrast, other systems have been devel-
oped based on location and severity of atherosclerotic lesions.
Anatomic classification systems have usually been based on
catheter-directed angiography. The first angiographic-based
system was proposed by Vogelberg in 1975.'% This system
divides the peripheral circulation into pelvic, thigh, and calf
vessels. Each segment is given a score of 1 to 9 depending on
atherosclerotic disease burden. Each leg can be given a score
of 1 to 27, with a bilateral total score up to 54.

Bollinger et al proposed a similar angiographic methodol-
ogy for classification, but differentiates the lower extremity
arteries into smaller defined segments (~Fig. 1).!” Each
segment is given an additive score of four categories of

Figure 1 Bollinger classification. 1—abdominal aorta; 2—common
iliac; 3—external iliac; 4—internal iliac; 5—profunda; 6—superficial
femoral; 7—popliteal; 8—anterior tibial; 9—peroneal; 10—posterior
tibial; R—right; L—left.
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severity: occlusion, luminal stenosis greater than 50% of the
lumen, stenosis 25 to 49% of the lumen, and plaques <25% of
the lumen. The angiogram is also graded by the number of
lesions: single lesion, multiple lesions encompassing less than
half of the diseased segment, and multiple lesions encom-
passing more than half of the diseased segment. Severity
scores are given in =Table 4. In the presence of an occlusion,
the stenosis and plaques are not considered. If there are
stenoses and plaques, an additive score is given. For example,
an occlusion less than half of the segment receives a score of
13. If a segment has multiple stenoses over the length of the
vessel causing 25 to 49% stenosis and if there is an additional
single 75% stenosis, the total score would be 8 (4 + 4). On
repeat angiograms, changes in occlusion are considered. For
occlusion length increases over 2 cm, one point is added to the
score. Conversely, for decreases in length over 2 cm, one point
is subtracted from the score. Bollinger et al also described a
vector method of scoring angiograms, listing each subcatego-
ry of PAD in each column of subcategory.'?

Bollinger methods of classification of PAD were used in the
Bypass versus Angioplasty in Severe Ischaemia of the Leg
(BASIL) trial to characterize and follow patients. The classifi-
cation system is used for chronic limb ischemia, and has not
been validated for ALIL The classification system might be
useful in computed tomographic angiography or magnetic
resonance angiography; however, no validation for these
imaging modalities has been published. This system is not
used clinically.

Graziani’s Morphologic Categorization

PAD in patients with diabetes has a different presentation
than critical limb ischemia related purely to atherosclerotic
disease. Critical limb ischemia was first defined solely in
patients without diabetes as it, “...was generally agreed
that diabetic patients who have a varied clinical picture of
neuropathy, ischemia and sepsis make definition even more
difficult and it is desirable that these patient be excluded ... or
should be clearly defined as a separate category.”'® Jude et al
demonstrated that in diabetic patients, foot ulcers and gan-
grene were more prevalent than rest pain in patients with
PAD without diabetes.'”” In addition, the distribution of
occlusive disease in diabetics was different from that in
nondiabetics. Given the differences in PAD patients with
and without diabetes, separate classification systems have
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Table 4 Bollinger scoring system15

Bollinger classification card
Location Occlusive pattern
Plaque < 25% Stenosis < 50% Stenosis > 50%

Single 1 2 4
Multiple < 50% segment 2 3 5
Multiple > 50% segment 3 4 6
Occlusions <50% =13

>50% =15
Follow-up:
2+ cm decrease = — 1; 2+ cm increase = +1

Notes: Evaluate each Bollinger segment (=Fig. 1) and score based on occlusions and stenoses. In the presence of occlusions, plaques and stenoses are
not considered. On follow-up examinations, if occlusion segment length increases over 2 cm, it adds a point (e.g., occlusion initially receiving score of
13 would be graded as 14). Occlusion segment decrease of 2 cm would subtract one point.

Table 5 Graziani’'s morphologic categorization of disease severity18

Class | Angiographic finding
1 Isolated, one vessel tibial or peroneal artery obstruction
2a Isolated femoral/popliteal artery or two below knee arteries obstructed but with patency of one of the two
tibial arteries
2b Isolated femoral/popliteal artery or two below knee tibial arteries obstructed but with patency of the peroneal artery
3 Isolated, one artery occluded and multiple stenosis of tibial/peroneal and/or femoral/popliteal arteries
4 Two arteries occluded and multiple stenoses of tibial/peroneal and/or femoral/popliteal vessels
5 Occlusion of all tibial and peroneal arteries (below knee cross-sectional occlusion)
6 Three arteries occluded and multiple stenosis of tibial/peroneal and/or femoral/popliteal arteries
7 Multiple femoropopliteal obstructions with no visible below the knee arterial segments

Notes: Anatomic classification of patients with diabetes with foot ulcers or gangrene. Increasing class is associated with increasing disease severity.

NNV OW RN

TYPE A LESIOMN TYFE B LESION TYPE B LESION TY¥PE B LESION TYPE E LESION T¥PE C LESION TYPE C LESION
- Unilateral or bilateral -Short <3 cm stenosis - Unilateral Cla = Single or multiple ~Unilateral EIA occlusion  -Bilateral Cla, - Bilateral EIA stenosis
ClA stenosis of the infrarenal aorta  occlusion stenosis totaling 3-10 ¢m not involving the origins  occlusions 3-10 cm long not

Unilateral or bilateral invelving the EIA not of the internal iliac or exbending into the CFA
short single (<3em) EIA extending Into the CFA CFA
SLENosis

-l [
[ — — — [ — R — — — — —

TYPE C LESION TYPE O LESION TYPE D LESION TYPE D LESION TYPE D LESION TYPE D LESION TYPE D LESION
- Unilateral ElA stenosis -Infra-renal aortoiliac -Diffuse disease ~Diffuse multiple stenosis — Bllateral occlusion  -Unillateral occluslons - lllac stenosls In patlent
extending into the CFA  occlusion Invaolving the aoria and jpvalving the unilateral  of EIA of both ClA and EIA  with AA4 requiring
= Unilateral EMA occlusion bath iliac arteries CIA, E1A, and CFA treatment and not
that invelves the origins requiring treatment amenable to endograft
of internal iliae and/or placement or other
CFA lesions reguiring open
- Heavily calcified aorthc or illac surgery

unilateral El4 occlusion
with or without
invohement of origing
of invernal iliac andfor
CFa

Figure 2 Trans-Atlantic Inter-Society Consensus Document classification of aortoiliac lesions. CIA, common iliac artery; EIA, external iliac artery;
CFA, common femoral artery; AAA, abdominal aortic aneurysm.
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been proposed that address these differences. The categori-
zation by Graziani is based on an anatomic distribution.'®
This classification system places greater emphasis on the
below the knee vessels than previous anatomic classifica-
tions. Classification is also graded on the basis of catheter-
directed angiography (=Table 5). The initial cohort of patient
for Graziani's classification included 417 patients, all with
ulcers or gangrene. In the population studied by Graziani, the
majority of patients with diabetes had two or three of the
tibial/peroneal arteries occluded with femoral and popliteal
stenosis and/or occlusions.

Limitation of the classification system by Graziani is that the
system was not validated in a separate population of diabetics for
predicting symptom severity. In addition, diabetics without
tissue loss were not studied. Most importantly, anatomic distri-
bution of occlusions and stenosis may be present in asymptom-
atic diabetics, the significance of which is not addressed by
Graziani’s morphologic categorization of disease severity.

Trans-Atlantic Inter-Society Consensus Document Il
Fourteen societies representing disciplines in medicine, vascular
surgery, interventional radiology, and cardiology from Europe
and North America came together in 2000 to form a consensus in
the classification and treatment of patients with PAD. The focus
was to provide recommendations in the epidemiology of PAD,
clinical evaluation, diagnosis, treatment, and follow-up of pa-
tients with intermittent claudication, ALI, and chronic limb
ischemia. The resulting document was referred to as the
Trans-Atlantic Inter-Society Consensus Document (TASC).'® In
2007, the consensus was updated and involved additional
representatives from Australia, South Africa, and Japan and is
referred to as TASC I1.> TASC Il is comprehensive in reviewing the
literature relating to PAD up to 2007.

While TASC II addresses all aspects of PAD, the anatomic
classification detailed in TASC II has received the significant
focus of the review as well as considerable criticism of the
recommendations. Specific categories are assigned treatment
algorithms (surgical vs. endovascular) based on lesion classifi-
cation. TASC II divides anatomic distribution of lesions into
aorto-iliac and femoral popliteal (~Figs. 2 and 3). Lesion
patterns are grouped into A-D lesions. Based on this group
recommendation, TASC A lesions are those that should have
excellent results from endovascular management alone. TASC
B lesions are those that should have good results from endo-
vascular management, and endoluminal interventions should
be the first treatment approach. TASC C lesions are those for
which surgical management provides superior long-term re-
sults and endovascular techniques should be reserved for
patients who are surgically high risk. TASC D lesions should
be treated by open surgery. While TASC II provides a frame-
work to compare therapeutic techniques, advancement of
endovascular techniques have led to many trials suggesting
that endovascular management of TASC Il C and D lesions is a
potential alternative treatment to open strategies.zo'29

Angiosomes
One classification system that has been described in the

plastic surgery literature and has gained acceptance in PAD
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TYPE A LESION TYPE A LESION TYPE B LESION

- Single stenosis - Single occlusion - Multiple lesions

<10 e¢m in length <5 ¢m in length each < 5 cm
TYPE B LESION TYPE B LESION TYPE B LESION

-Single stenosis or - Single or multiple - Single popliteal
occlusion <15 cm not  |esions in the absence  stenosis
involving the of continuous tibial
infrageniculate popliteal yessels to improve inflow

for distal bypass

7 ﬁ;{
N

TYPE C LESION TYPE D LESION TYPE D LESION

-Multiple stenosis or -Chronic total occlusion -Chronic total
occlusion totaling of CFA or SFA (>20 cm) occlusion of

=15 cm with or involving the popliteal  popliteal artery
without heavy artery and proximal
calcification trifurcation vessels

Figure 3 Trans-Atlantic Inter-Society Consensus Document classifi-
cation of femoral popliteal lesions. CFA, common femoral artery; SFA,
superficial femoral artery.

is the concept of arterial perfusion via angiosomes. The
concept was first described by Taylor and Palmer.3? Taylor
evaluated cadaveric specimens looking at cross-sectional
cadaveric slices and die-injected radiographs. After extensive
analysis, the group suggested 40 vascular territories or “an-
giosomes.” The territories correlate strongly with neurologic
dermatomes in the torso and head, but deviate from derma-
tomes in the extremities. Each angiosome comprises the
muscle and overlying subcutaneous tissue and dermis; six
angiosomes define the lower extremities.3’ The posterior
tibial artery feeds three angiosomes: the medial calcaneal
artery angiosome, the medial plantar artery angiosome, and
the lateral plantar artery angiosome. The anterior tibial artery
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Table 6 Society for Vascular Surgery WIfl (wound, ischemia, foot infection) classification®®

Wound
Grade Ulcer Gangrene
0 No ulcer No gangrene
1 Small, shallow ulcer on distal leg or foot; no exposed bone, No gangrene
unless limited to distal phalanx
2 Deeper ulcer with exposed bone, joint, or tendon; generally Gangrenous changes limited to digits
not involving the heel; shallow heel ulcer, without calcaneal
involvement
3 Extensive, deep ulcer involving forefoot and/or midfoot; deep, Extensive gangrene involving the forefoot/
full-thickness heel ulcer + calcaneal involvement midfoot; full-thickness heel necrosis + cal-
caneal involvement
Ischemia
Grade ABI Ankle systolic pressure TP, TcPO,
0 > 0.80 > 100 mm Hg > 60 mm Hg
1 0.6-0.79 70-100 mm Hg 40-59 mm Hg
2 0.4-0.59 50-70 mm Hg 30-39 mm Hg
3 <0.39 < 50 mm Hg < 30 mm Hg
Infection
Grade Clinical manifestation of infection
0 No symptoms or signs of infection
Infection present, as defined by the presence of at least two of the following items:
* Local swelling or induration
* Erythema 0.5-2 cm around the ulcer
* Local tenderness or pain
* Local warmth
« Purulent discharge (thick, opaque to white, or sanguineous secretion)
1 Local infection involving only the skin and the subcutaneous tissue
Exclude other causes of an inflammatory response of the skin (trauma, gout,
acute Charcot, fracture, thrombosis, venous stasis)
2 Local infection with erythema >2 cm, or involving structures deeper than skin and
subcutaneous tissues, and no systemic inflammatory response signs
3 No systemic inflammatory response signs
Local infection with the signs of SIRS, as manifested by two or more of the following:
e Temperature > 38 or < 36°C
* Heart rate > 90 beats/min
* Respiratory rate > 20 breaths/min or PaCO, < 32 mm Hg
* White blood cell count > 12,000 or < 4,000 cu/mm or 10% immature bands

Abbreviations: ABI, ankle brachial index; PaCO,, partial pressure of carbon dioxide; SIRS, systemic inflammatory response syndrome; TcPO,,

transcutaneous oximetry; TP, toe pressure.

Notes: Patient’s symptoms are graded by three categories: foot wound severity, tissue perfusion by ABI or transcutaneous oximetry, and the presence

of infection.

has one angiosome: the anterior tibial artery-dorsalis pedis
artery angiosome. The peroneal artery feeds two angiosomes:
the lateral calcaneal artery angiosome and anterior perforator
artery angiosome. The adjacent angiosomes can be feed by
collateral vessels in the presence of necrosis, termed by Taylor
as “choke vessels.”3°

The conventional endovascular plan to heal foot ulcers
and gangrene is to improve whichever vessel is easiest to
recanalize and allow collateral flow to heal an ulcer. Several
groups have looked at whether recanalizing the direct
vessel to the affected angiosome has improved efficacy
over “indirect” or nonselective revascularization. No ran-

domized control study has been performed to evaluate this
hypothesis; however, a meta-analysis by Biancariand Ju-
vonen included nine studies that met their inclusion crite-
ria (comparing direct vs. indirect revascularization).>! The
direct revascularization showed significantly improved
wound healing (hazard ratio [HR], 0.64; 95% confidence
interval [CI], 0.52-0.80), lower risk of amputation (HR,
0.72; 95% CI, 0.50-1.04), and higher limb salvage rates
(HR, 0.43; 95% CI, 0.24-0.77).3" While this summary of
studies is promising, randomized control studies are need-
ed to validate the angiosome classification for revasculari-
zation paradigms.
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Table 7 Society for Vascular Surgery WIfl estimations

Estimate risk of amputation at 1y

Ischemia 0 Ischemia 1 Ischemia 2 Ischemia 3
W-0 VL VL L M VL L M H L L M H L M M H
W-1 VL VL L M Lv L M H L M H H M M H H
w2 | L L M | H M [M |H H M | H H H H H H H
w3 [M (M |H H H H H H H H H H H H H H

fLO fL1 fL2 fL3 fLO fL1 fL2 fL3 fLO fL1 fL2 fL3 fLO fL1 fL2 fL3

Estimate likelihood of benefit of[requirement for revascularization (assuming infection can be controlled first)

Ischemia 0 Ischemia 1 Ischemia 2 Ischemia 3
W-0 VL VL VL VL VL L L M L L M M M H H H
W-1 VL VL VL VL L M M M M H H H H H H H
W-2 VL VL VL VL M M H H H H H H H H H H
W-3 VL VL VL VL M M M H H H H H H H H H

fLO fL1 fL2 fL3 fLO fL1 fL2 fL3 fLO fL1 fL2 fL3 fLO fL1 fL2 fL3

Abbreviations: fL, foot infection; H, high = clinical stage 4; L, low = clinical stage 2; M, moderate = clinical stage 3; VL, very low = clinical stage 1; W,
wound.

Notes: Clinical stage 5 signifies unsalvageable foot. Grades from the WIfl evaluation are summarized and can be used to estimate the risk of
amputation at 1 year for the patient. The same data can be used to estimate the utility of revascularization for the individual patient.

Table 8 American Medical Association Whole Person Impairment Classification3®

Class WPI Signs and symptoms

0 0% Patient does not have claudication or pain at rest
Patient experiences transient edema and one of the following is present:
* Loss of pulses
» Minimal loss of subcutaneous tissue
* Calcification of arteries detected on radiographic examination
» Asymptomatic dilation of arteries or veins not requiring surgery and not resulting in
curtailment of activities

1 2-10% Patient has at least one of the following:

* Intermittent claudication walking at least 100 yards at average pace

* Moderate edema persists and is incompletely controlled by elastic supports

* Evidence of tissue damage such as healed amputation (single digit) or healed
ulceration

2 11-24% Patient has at least one of the following:

* Intermittent claudication on walking 25-100 yards at average pace

» Marked edema present that is only partially controlled by elastic supports

* Evidence of tissue damage such as healed amputations (2+ digits single extremity) or
healed ulceration

3 25-44% Patient has at least one of the following:

* Intermittent claudication walking <25 yards

* Intermittent pain at rest

* Marked edema that cannot be controlled by elastic supports

* Amputation at or above an ankle of one extremity, or amputation of 2+ digits of two
extremities with persistent vascular disease with persistent widespread or deep
ulceration involving one extremity

4 45-65% Patient has at least one of the following:

* Severe and constant pain at rest

* Tissue damage such as amputation at or above the ankles of both extremities, or
amputation of all digits of two or more extremities and evidence of widespread or
deep ulceration involving two or more extremities

Abbreviation: WPI, Whole Person Impairment.

Seminars in Interventional Radiology ~ Vol. 31 No. 4/2014
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Wound, Ischemia, and Foot Infection
In response to the increasing number of diabetics comprising
patients with critical limb ischemia, the Society for Vascular
Surgery proposed a new classification scheme that combines
the classification schemes based on PAD perfusion patterns
with foot ulcer schemes. Several grading systems exist to
characterize foot ulcers including PEDIS (perfusion, extent/
size, depth/tissue low, infection, sensation),>? UT (University
of Texas),3‘3 Wagner,34 SAD (sepsis, arteriopathy, denerva-
tion),>> and Saint Elian.>® Diabetic foot ulcer schemas are
based on size and depth of ulcers as well as foot gangrene.
The new classification system takes into account foot
wounds and infection as well as limb perfusion and is titled
WIfl (wound, ischemia, and foot infection).3” The Society of
Vascular Surgery document addresses the importance of all
three components of ulcer, concomitant infection, and limb
vascularity in the treatment and outcomes of critical limb
ischemia. The WIfI system categorizes patients in a system
similar to a TNM (tumor, nodes, metastasis) system common

Table 9 Comparison of classification systems

Hardman et al.

in malignancies. A separate grade is given to the wound (the
presence and depth of ulcer), ischemia (based on ABI, toe
pressure, or transcutaneous oximetry (TcPO,), and infection
(local to systemic) (~Table 6). The three grades are combined
to give a risk of amputation and estimated benefit of revas-
cularization (=Table 7).

AMA Criteria for Lower Extremity Impairment

One final categorization that can be of interest to the inter-
ventional radiologist is the classification of PAD by the
American Medical Association (AMA).>® The purpose of the
AMA classification is to determine an individual’s health
impairment due to the disease. The AMA classification com-
bines disease due to PAD and venous insufficiency. Question-
naires are available to narrow the patients’ symptoms and
classify their improvement. The classification is presented
in =Table 8. Other systems that have similar categories
include workers’ compensation, United States Social Security

Administration classification, and private insurers.

Classification | Symptom | Anatomic | Direct Apply to | Specifically | Pros Cons
based treatment | acute for diabetes
limb
ischemia
Fontaine Yes No Yes Not No Historically proven; | No objective criteria
classically easy to apply to
patient
Rutherford Yes No Yes Yes No Historically proven, | Classically should
quickly apply to pa- | not be applied in
tient, objective diabetes, no con-
sideration for
wounds
Bollinger No Yes No No No Categorical variable | No basis on symp-
can be used in re- toms, applied poor-
search, allows for ly to diabetes
documentation of
change in follow-up
Graziani No Yes No No Yes Application in Does not address
diabetes aortoileal disease,
does not direct
therapy
WIFl Yes No Yes No Yes Robust to account New and not vali-
for several factorsin | dated in many re-
PAD search studies
TASC I No Yes Yes Yes No Defined disease Treatment recom-
process, used in mendations not
several research widely accepted
studies and may need
updating
Angiosome No Yes Yes Not No May help optimize Needs further
described revascularization validation
strategy
AMA Yes No No Yes No Good for use in dis- | Not intended to di-
ability, reflects state | rect treatment,
of the patients mixed arterial and
global health venous categories

Abbreviations: AMA, American Medical Association; PAD, peripheral artery disease; TASC I, Trans-Atlantic Inter-Society Consensus Document; WIfl,

wound, ischemia, foot infection.
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Conclusion

Several classification systems have been described to stratify
PAD. The heterogeneity of patient presentation, acute versus
chronic limb ischemia, and the presence of diabetes contrib-
ute to the various classification systems. All physicians treat-
ing patients with PAD should be familiar with these
classification systems and have a clear understanding of
commonly used systems in the literature and clinical evalua-
tion, such as the Rutherford classification and the TASC II
classification. The recently proposed WIfI system may gain
popularity in the future in the clinical evaluation of PAD, given
the increasing percentage of patients with diabetes receiving
treatment for chronic limb ischemia. Refer to =Table 9 for
comparison among the classification systems.
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