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A clinical

The management of diabetic foot:
practice guideline by the Society for Vascular
Surgery in collaboration with the American
Podiatric Medical Association and the Society for
Vascular Medicine

Anil Hingorani, MID," Glenn M. LaMuragha, MID," Peter Henke, MD,” Mark H. Meissacr, MID,"
Lorraine Loretz, DPM, MSN, NP,” Kathya M. Zinszer, DPM, MPH, FAPWCA,”

Vickic R Driver, DFM, MS, FACFAS® Robert Frykberg, DPM, MPH, MAPWCA,"

Teresa L, Carman, MD, FSVM,' William Marston, MD,' Joseph L. Mills Sr, MD." and

Mohammad Hassan Murad, MDD, MPI 1, Brooklyn, NT; Bostow and Worcester, Mas, Awn Arbor, Mich; Seartle,
Waih;, Danville, Pa; Providence, RI; Phoenic Ariz Cleveland, Obio; Chapel TR, NC; Hmeiton, Tee; and
Rochester, Minn

Backarownd: Diabetes mellitns continmes to grow in global prevalence and to consume an increasing amount of health care
mesources. (hne of the key arcas of morbidity associabed with diabetes is the diabetic foot. T improve the care of patienis
with diabefic foot and to provide an evidence based mulitidisciplinary management approach, the Society for Vascular
Surgery in collaboration with the American Podiatric Modical Association and the Society for Vascolar Medicine
developed this clinical practice guideline.

Meikods: The commitiee made specific practice recommendations using the Grades of Recommendation Assessment,
Development, and Bvalvation system. This was based on five systematic reviews of ihe lteramre, Specific areas of focns
imclded (1) prevention of diabetic foot uleeration, {2) ofT-loading, (3) diagnosis of osteormyelitis, (4) wound care, and (5)
peripheral arterial disease.

Resuder: Although we identified only Hmited high-quality evidence for many of the critical questions, we used the best
available evidence and considered the patienis’ vahoes and preferences and the clindeal context w develop these guidelines.
We indude preventive recommendations sach as those for adequate glycemic control, periodic foot inspection, and patient
and family education, We recommend using costom therapentic footwear in high- risk diabetic patienis, including those
with significant newropatly, foot deformitics, or previons amputation. In patienis with plantar diabetic foot uwlear (D),
we recommend off-loading with a total contact cast or inremavable fixed ankle walking bowot. In patients with a new DFU,
we recommend probe to bone test and plain films to be followed by magnetic resonance imaging if a soft tissue absoess or
aosteomyelitis is suspected. We provide recommendations on comprehensive woond care and various débridement
methods. For DFUs that fail to improve (>50% wound area redoction) after 2 mininmm of 4 weeks of standard woond
therapy, we recommend adjunctive wound therapy options, Tn patients with TV who have peripheral arterial disease, we
recomimnend revascularieation by cither surgical bypass or endovascular therapy.

Conclusions Whereas these guiddines have addressed Bve key areas in the care of DFUs, they do not cover all the aspeets of
this complex condition. Going forward as foture evidence acoumulates, we plan to opdate owr recommendations
sccordingly. (] Vasc Sorg 20016;63:35-215.)

Diahetes is one of the leading canses of chronic discase
amd Emb ks wordwide, corrently affecting 382 million
people, It is predicted that by 20655, the number of reported
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*factor management

ﬁoklng cessation
= BP control <140/90: if DM <130/80
- ACE inhibitors & beta blockers
=":r-—-—~ 0 Esterol control LDL<100, HDL >35,
aetes Management
- Hb Alc < 6%
‘harmacotherapy
asodilator agents: beraprost

. Antlplatelets aspirin, clopidogrel
‘Hemorrheologic agents: cilostazol

aded Exercise Regimen
£ . 30 minutes at least every other day




Duration of Diabetes Mellitus and Incidence of

Peripheral Artery Disease (PAD) Complications

The longer diabetes history extends, the likelihood of the
incidence of developing a PAD complication increases.
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[Subjects]
705 diabetic patients (406 male and 299 female patients)
[Methods]

The diagnosis with PAD was made when either of the followings was met:

(1) ABI<0.8 (2) ABI<0.8 with pulse difference between right/left and confirmed presence of intermittent claudication
(3) Calcification in the lower extremity with right/left pulse difference

(4) Calcification in the lower extremity with the presence of intermittent claudication

Murase T. et al. Clinical Endoclinology, 41(2): 187-192, 1993




Hemodynamics and Probability of
Healing of a Diabetic Foot Ulcer

3

co
o

o
o

N
o

N

oo
i
e

Q
o
[

O

P
=
5

(g}
LD

)

&5
o

Healing unlikely if toe pressure <55 mmHg
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No ulcer in a high risk foot

: Superficial ulcer involving the full skin |
@ot underlying tissues

> .“—. Deep ulcer, penetrating down to
Its and muscle, but no bone involvement or |
: “forrﬁ-’ation

3- Deep ulcer with cellulitis or abscess
, often with osteomyelitis

o Gre ’ l'— Localized gangrene
st Gra '5— Extensive gangrene involving the
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Grade 1 Superficial ulcer involving the full
skin thickness but not underlying tissues




Grade 2 Deep ulcer, penetrating down to
ligaments and muscle, but no bone
iInvolvement or abscess formation




Grade 3 Deep ulcer with cellulitis or abscess
formation, often with osteomyelitis




Grade 4 Localized gangrene
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Inter-Society Consensus for the Management of
Peripheral Arterial Disease (TASC 1I)

L. Norgren,* W.R. Hiatt,” J.A. Dormandy, M.R. Nehler, K.A. Harris, and F.G.R. Fowkes on bchalf of

the TASC 11 Wor

INTRODUCTION

The Trans-Atlantic Inter-Society Consensus Docu-
ment on Management of Peripheral Arterial Discase
(TASC) was published in January 2000 as a result of
cooperation between fourteen medical and surgical vas-
cular, cardiovascular, vascular radiology and cardiology
socictics in Europe and North America. This compre-
hensive document had a major impact on vascular care
amongst specialists. In subsequent years, the field has
progressed with the publication of the CoCalLis docu-
ment* and the American College of Cardiology,/Ameri-
can Heart Association Guidelines for the Management of
Peripheral Arterial Discase.® Aiming to continue to reach
a readership of vascular specialists, but also physicians in
primary health care who sec patients with peripheral
arterial discase (PADY), another consensus process was

initiated during 2004, This new conscnsus document has
been developed with a broader international representa-
tion, including Burope, North America, Asia, Africa and
Australia, and with a much larger distribution and dis-
semination of the information. The goals of this new
consensus are to provide an abbreviated document
(compared with the publication in 2000}, to focus on
key aspects of diagnosis and management, and to update
the information based on new publications and the
newer guidelines, but not to add an extensive list of
references. Unreferenced statements are, therefore, to be
found, provided they are recognized as common practice
by the authors, with existing evidence. The recommen-
dations are graded according to levels of evidence. It
should also be emphasized that good practice 1s based on
a combination of the scientific evidence described below,
patients’ preferences, and local availability of facilities
and trained professionals. Good practice alse includes
appropriate specialist referral.

From the Dieparrment of Surgery, University Hospiral * and University of
Calorado School of Medicine and Colordo Prevention Center.®

Correspondence: L. Norgren, Department of Surgery, University Hospital,
Orebro, Sweden {e-mail: lars.ne srgreni@orebroll.se) and W.R. Hiarr, Uni-
vemity of Caolorado  School of Medicine, Denver, CO  (e-mail:
will hiare@uchsc.cdu).

0741-5214 /532.00

Copynght © 2007 by The Society for

doi10.1016,.vs.2006.12.037

ascular Surgery.

ing Group, Cirebiro, Sweden and Denver, Colovado

Process

Representatives of sixteen soceties from Europe,
North America, Australia, South Africa and Japan were
clected from their respective sodety and were called
together in 2004 to form the new Working Group.
Specialists in health economics, health outcomes and
evidence-based medicine were also included to claborate
on the text for the following sections: history, epidemi-
ology and risk factors; management of nsk factors; inter-
mittent claudication; critical limb ischemia; acute limb
ischemia; and technologies (intervention frevasculanza-

tion and imaging).

The Working, Group reviewed the literature and,
after extensive correspondence and mectings, proposed a
series of draft documents with clear recommendations
for the diagnosis and treatment of PAD. Each participat-
ing soclety reviewed and commented on these draft
conscnsus documents. The laison member from cach
socicty then took these views back to the Working
Group, where all of the amendments, additions and
alterations suggested by cach participating society were
discussed, and the final Consensus Document was agreed
upon.

The partapating societies were then again invited to
review the final document and endorse it if they agreed
with its contents. If an individual participating society
did not accept any specific recommendation, this is
clearly indicated in the final document. Therefore, ex-
cept where such speafic exclusions are indicated, this
Consensus Document represents the views of all of the
participating socictics.

Compared with the original TASC, more emphasis
has been put on diabetes and PAD. The text is presented
in such a way that vascular specialists will stll find most of
the information they require, while general practitioners
and primary health physicians will casily find guidance
for diagnosis and diagnostic procedures, referral of pa-
tients and expected outcome of various treatment op-
tions.

Grading of recommendations

Recommendations and selected statements are rated
according to guidance issued by the former US Agency for
Health Care Policy and Rescarch,” now renamed the
Agency for Healtheare Research and Quality:

S5A




Table 4. TransAtlantic Inter-Society Consensus on Classification of Femoral Lesions and Recommended Approaches
When Revascularization Is Planned.*

Lesion Type Characteristics Recommended Treatment
A Single stenosis =10 cm long Percutaneous transluminal angioplasty strong-
Single occlusion =5 cm long ly preferred
B Multiple lesions, each =5 cm in length Percutaneous transluminal angioplasty gener-
Single lesion =15 cm long, not involving the popliteal ally preferred

artery below the knee

Single or multiple lesions in the absence of continu-
ous tibial vessels for distal bypass

Heavily calcified occlusion =5 cm long

Single popliteal stenosis

C Multiple lesions =15 cm long Percutaneous transluminal angioplasty or sur-
Recurrent lesions after two endovascular interventions gery, depending on risk-benefit ratio
D Occlusion >20 cm long Surgery generally preferred

Occlusion of the popliteal or tibial-peroneal vessels
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a, Estimate risk of amputation at 1 year for each combination

Ischema - 2 Ischemia - 3

b, Estimate likelihood of benefit of/requirement for revascularization (assuming
infection can be controlled first)

Ischemia -0 Ischemia — 1 Ischemia — 2 Ischemia — 3




W: Wound /clinical category

SVS grades for rest pain and wounds/tissue loss (ulcers and gangrene):
0 (1schemic rest pain, ischemia grade 3; no ulcer) 1 (mild) 2 (moderate) 3 (severe)

Grade Ulcer Gangrene

0 No ulcer No gangrene
Clinical description: ischemic rest pain (requires typical symptoms + ischemia grade 3); no wound.

1 Small, shallow ulcer(s) on distal leg No gangrene
or foot; no exposed bone, unless limited
to distal phalanx

Clinical description: minor tissue loss. Salvageable with simple digital amputation (1 or 2 digits) or skin coverage.

2 Deeper ulcer with exposed bone, joint or Gangrenous changes limited to digits
tendon; generally not involving the heel;
shallow heel ulcer, without calcaneal involvement

Clinical description: major tissue loss salvageable with multiple (=3) digital amputations or standard TMA * skin coverage.

3 Extensive, deep ulcer involving forefoot and /or Extensive gangrene involving forefoot
midfoot; deep, full thickness heel ulcer = and /or midfoor; full thickness
calcaneal involvement heel necrosis * calcaneal involvement

Clinical description: extensive tissue loss salvageable only with a complex foot reconstruction or nontraditional TMA (Chopart or Lisfranc);
flap coverage or complex wound management needed for large soft tissue defect




I: Ischemia
Hemodynamics /perfusion: Measure TT or TclPO; if ABI incompressible (>1.3)

SVS grades 0 (none), 1 (mild), 2 {moderate), and 3 (severe).
Grade ABRBI

=0.80
0.6-0.79
0.4-0.59

=().39

0
1
2
3

Anbkle systolic pressure

>100 mm Hg
70-100 mm Hg
50-70 mm Hg
<50 mm Hg

1P, TePO;

=60 mm Hg
40-59 mm Hg
30-39 mm Hg
<30 mm Hg




fI: foot Infection:

5VS grades 0 (none), 1 (mild), 2 (moderate), and 3 (severe: limb and /or life-threatening)

SVS adaptation of Infectious Discases Society of America (IDSA) and International Working Group on the Diabetic Foot (IWGDF) perfusion, extent/size,
depth/tissue loss, infection, sensation ( PEDIS) classifications of diabetic foot infection

IDSA/PEDIS

Clinical manifestation of infection SVS infection severity
No symptoms or signs of infection 0 Uninfected
Infection present, as defined by the presence of at least 2 of the following

items:

® [ocal swelling or induration

® Erythema >0.5 to =2 cm around the ulcer

® [ocal tenderness or pain

® [ ocal warmth

® Purulent discharge (thick, opaque to white, or sanguineous secretion)

1 Mild

Local infection involving only the skin and the subcutaneous tissue

(without involvement of deeper tissues and without systemic signs as

described below).
Exclude other causes of an inflammatory response of the skin (eg, trauma,

gout, acute Charcot neuro-osteoarthropathy, fracture, thrombosis,

venous stasis)

Local infection (as described above) with erythema >2 cm, or involving 2 Moderate

structures deeper than skin and subcutaneous tissues (eg, abscess,

osteomyelitis, septic arthritis, fasciitis), and

No systemic inflammatory response signs (as described below)

Local infection (as described above) with the signs of SIRS, as manifested 3 Severe”
by two or more of the following:

® Temperature >38° or <36°C

® Heart rate >90 beats/min

® Respiratory rate >>20 breaths/min or PaCO, <32 mm Hg

e White blood cell count >12,000 or <4000 cu/mm or 10% immature

(band) forms
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2011 WRITING GROUP MEMBERS, 2005
WRITING COMMITTEE MEMBERS,
ACCF/AHA TASK FORCE MEMBERS.
2011 ACCF/AHA Focused Update of the
Guideline for the Management of patients
with peripheral artery disease (Updating the
2005 Guideline): a report of the American
College of Cardiology Foundation/American
Heart Association Task Force on practice
guidelines. Circulation 2011; 124:2020.
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