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Why do we carry out major 
amputations?



CLI & Infections
Ischemia and infection are the most important factors affecting 

the prognosis of foot ulcerations in diabetic patients. The 
Eurodiale study has highlighted the clinical relevance of the 
ischemic foot lesion complicated by infection in patients with 

diabetes, as well as its poorer clinical outcome when compared 
to that of patients with neuropathic foot 

Prompers L, Huijberts M, Apelqvist J et al. High prevalence of ischaemia, infection and serious comorbidity in patients with diabetic foot disease in Europe. 
Baseline results from the Eurodiale study. Diabetologia. 2007;50:18-25



Diabetic Foot & Amputation

PAD
plus infection tripled the likelihood of 

nonhealing

Prompers L, Huijberts M, Apelqvist J et al. High prevalence of ischaemia, infection and serious comorbidity in patients with diabetic foot disease in Europe. Baseline results 
from the Eurodiale study. Diabetologia. 2007;50:18-25



Diabetic Foot & Amputation

Therefore, accurate diagnoses of critical ischemia and deep 
infection are the first steps for properly managing an acute 

infected and ischemic foot avoiding any waste of time
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Ischemia and infection are the most important factors 
affecting the prognosis of foot ulcerations in diabetic 
patients. The Eurodiale study has highlighted the clinical 
relevance of the ischemic foot lesion complicated by infec-
tion in patients with diabetes as well as its poorer clinical 
outcome when compared with that of patients with neuro-
pathic foot.1

To improve the outcome of these patients, it is necessary 
to aggressively treat 2 important pathologies—namely, 
occlusive arterial disease affecting the tibial and femoral 
arteries and infection of the ischemic diabetic foot. Thus, 
the management of diabetic foot ulcers requires specific 
therapeutic approaches that vary significantly depending on 
whether foot lesions are complicated by infection and/or 
ischemia.

Talking generally about the “presence of peripheral 
occlusive arteriopathy and infection” does not allow us to 
find those clinical features that can affect the amputative 
prognosis of patients with diabetes and foot ulceration: as a 
matter of fact, only the presence of chronic critical limb 
ischemia (CLI) and acute deep infection can jeopardize 
limb preservation.2

Each of these 2 conditions may lead to major limb ampu-
tation, and the presence of both CLI and acute deep infec-
tion is a major risk factor for lower-extremity amputation, 
as clearly reported in the prognostic classification of the 

University of Texas Wound Classification System: accord-
ing to this document, the lower-limb amputation rate in dia-
betic patients with foot ulceration complicated with both 
ischemia and deep infection is 100% (Table 1).3

Therefore, accurate diagnoses of critical ischemia and 
deep infection are the first steps for properly managing an 
acute infected ischemic foot.

Critical Limb Ischemia
To evaluate the severity of peripheral arterial disease (PAD), 
patients are graded according to specific classes that iden-
tify the most proper therapeutic approaches. CLI is the most 
severe form of PAD and will inevitably lead to amputation. 
According to the American Heart Association’s flowchart 
that summarizes the clinical presentations, natural history, 
and outcome of patients with PAD, it is a fact that the prog-
nosis of patients with critical arteriopathy differs from that 
of patients with noncritical PAD.4 In general, the 5-year out-
comes of patients with asymptomatic arteriopathy or 

549416 IJLXXX10.1177/1534734614549416The International Journal of Lower Extremity WoundsClerici and Faglia
research-article2014

1“Città di Pavia” University and Research Hospital Pavia, Italy

Corresponding Author:
Giacomo Clerici, Casa di Cura Città di Pavia, San Donato Group, Via 
Parco Vecchio, 27, 27100 Pavia (PV), Italy. 
Email: giacomoclerici@me.com; www.ilpiedediabetico.it

Saving the Limb in Diabetic Patients With 
Ischemic Foot Lesions Complicated by 
Acute Infection

Giacomo Clerici, MD1, and Ezio Faglia, MD1

Abstract
Ischemia and infection are the most important factors affecting the prognosis of foot ulcerations in diabetic patients. To 
improve the outcome of these patients, it is necessary to aggressively treat 2 important pathologies—namely, occlusive 
arterial disease affecting the tibial and femoral arteries and infection of the ischemic diabetic foot. Each of these 2 conditions 
may lead to major limb amputation, and the presence of both critical limb ischemia (CLI) and acute deep infection is a major 
risk factor for lower-extremity amputation. Thus, the management of diabetic foot ulcers requires specific therapeutic 
approaches that vary significantly depending on whether foot lesions are complicated by infection and/or ischemia. A 
multidisciplinary team approach is the key to successful treatment of a diabetic foot ulcer: ischemic diabetic foot ulcers 
complicated by acute deep infection pose serious treatment challenges because high levels of skill, organization, accuracy, 
and timing of intervention are required to maximize the chances of limb salvage: these complex issues are better managed 
by a multidisciplinary clinical group.
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Classification of 
infection

Table 1. The classification system for defining the presence and severity of an infection of the foot in a 
person with diabetes 

Clinical classification of infection, with definitions IWGDF classification 
Uninfected  
No systemic or local symptoms or signs of infection 1 (uninfected) 
Infected  
At least two of these items are present: 
§ Local swelling or induration 
§ Erythema >0.5 cm* around the wound 
§ Local tenderness or pain 
§ Local increased warmth 
§ Purulent discharge 
And no other cause(s) of an inflammatory response of the skin (e.g. 
trauma, gout, acute Charcot neuro-osteoarthropathy, fracture, 
thrombosis or venous stasis) 

 

Infection with no systemic manifestations (see below) involving  
§ only the skin or subcutaneous tissue (not any deeper tissues), and 
§ any erythema present does not extend >2 cm** around the wound 

2 (mild infection) 

Infection with no systemic manifestations, and involving: 
§ erythema extending ≥2 cm* from the wound margin, and/or 
§ tissue deeper than skin and subcutaneous tissues (e.g. tendon, 

muscle, joint, bone,) 

3 (moderate infection) 
 
 
 

Any foot infection with associated systemic manifestations (of the 
systemic inflammatory response syndrome [SIRS]), as manifested by ≥2 
of the following: 
§ Temperature >38 °C or <36 °C 
§ Heart rate >90 beats/minute 
§ Respiratory rate >20 breaths/minute or PaCO2 <4.3 kPa (32 

mmHg) 
§ White blood cell count >12,000/mm3, or <4,000/mm3, or >10% 

immature (band) forms 

4 (severe infection) 

Infection involving bone (osteomyelitis) Add “(O)” after 3 or 4*** 
Note: * Infection refers to any part of the foot, not just of a wound or an ulcer; ** In any direction, from the rim of the wound. 
The presence of clinically significant foot ischemia makes both diagnosis and treatment of infection considerably more difficult; 
*** If osteomyelitis is demonstrated in the absence of ≥2 signs/symptoms of local or systemic inflammation, classify the foot as 
either grade 3(O) (if <2 SIRS criteria) or grade 4(O) if ≥2 SIRS criteria) (see text). 
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IV. Which patients with a diabetic foot infection should I hospitalize?

Recommendations

The large majority of patients with a mild (IWGDF PEDIS grade 2) infection can be treated
as outpatients, provided they are able to adhere to medical therapy and are closely
followed to ensure they are improving and do not need urgent revascularization

I D S A G U I D E L I N E S

2012 Infectious Diseases Society of America
Clinical Practice Guideline for the Diagnosis
and Treatment of Diabetic Foot Infectionsa

Benjamin A. Lipsky,1 Anthony R. Berendt,2 Paul B. Cornia,3 James C. Pile,4 Edgar J. G. Peters,5 David G. Armstrong,6

H. Gunner Deery,7 John M. Embil,8 Warren S. Joseph,9 Adolf W. Karchmer,10 Michael S. Pinzur,11 and Eric Senneville12

1Department of Medicine, University of Washington, Veterans Affairs Puget Sound Health Care System, Seattle; 2Bone Infection Unit, Nuf!eld
Orthopaedic Centre, Oxford University Hospitals NHS Trust, Oxford; 3Department of Medicine, University of Washington, Veteran Affairs Puget Sound
Health Care System, Seattle; 4Divisions of Hospital Medicine and Infectious Diseases, MetroHealth Medical Center, Cleveland, Ohio; 5Department of
Internal Medicine, VU University Medical Center, Amsterdam, The Netherlands; 6Southern Arizona Limb Salvage Alliance, Department of Surgery,
University of Arizona, Tucson; 7Northern Michigan Infectious Diseases, Petoskey; 8Department of Medicine, University of Manitoba, Winnipeg,
Canada; 9Division of Podiatric Surgery, Department of Surgery, Roxborough Memorial Hospital, Philadelphia, Pennsylvania; 10Department of Medicine,
Division of Infectious Diseases, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts; 11Department of
Orthopaedic Surgery and Rehabilitation, Loyola University Medical Center, Maywood, Illinois; and 12Department of Infectious Diseases, Dron Hospital,
Tourcoing, France

Foot infections are a common and serious problem in persons with diabetes. Diabetic foot infections (DFIs)
typically begin in a wound, most often a neuropathic ulceration. While all wounds are colonized with
microorganisms, the presence of infection is de!ned by !2 classic !ndings of in"ammation or purulence.
Infections are then classi!ed into mild (super!cial and limited in size and depth), moderate (deeper or more
extensive), or severe (accompanied by systemic signs or metabolic perturbations). This classi!cation
system, along with a vascular assessment, helps determine which patients should be hospitalized, which may
require special imaging procedures or surgical interventions, and which will require amputation. Most DFIs
are polymicrobial, with aerobic gram-positive cocci (GPC), and especially staphylococci, the most common
causative organisms. Aerobic gram-negative bacilli are frequently copathogens in infections that are chronic
or follow antibiotic treatment, and obligate anaerobes may be copathogens in ischemic or necrotic wounds.

Wounds without evidence of soft tissue or bone infection do not require antibiotic therapy. For infected
wounds, obtain a post-debridement specimen (preferably of tissue) for aerobic and anaerobic culture. Empiric
antibiotic therapy can be narrowly targeted at GPC in many acutely infected patients, but those at risk for
infection with antibiotic-resistant organisms or with chronic, previously treated, or severe infections usually
require broader spectrum regimens. Imaging is helpful in most DFIs; plain radiographs may be suf!cient, but
magnetic resonance imaging is far more sensitive and speci!c. Osteomyelitis occurs in many diabetic patients
with a foot wound and can be dif!cult to diagnose (optimally de!ned by bone culture and histology) and treat
(often requiring surgical debridement or resection, and/or prolonged antibiotic therapy). Most DFIs require
some surgical intervention, ranging from minor (debridement) to major (resection, amputation). Wounds
must also be properly dressed and off-loaded of pressure, and patients need regular follow-up. An ischemic
foot may require revascularization, and some nonresponding patients may bene!t from selected adjunctive
measures. Employing multidisciplinary foot teams improves outcomes. Clinicians and healthcare organiz-
ations should attempt to monitor, and thereby improve, their outcomes and processes in caring for DFIs.

Received 21 March 2012; accepted 22 March 2012.
aIt is important to realize that guidelines cannot always account for individual

variation among patients. They are not intended to supplant physician judgment
with respect to particular patients or special clinical situations. IDSA considers
adherence to these guidelines to be voluntary, with the ultimate determination
regarding their application to be made by the physician in the light of each
patient’s individual circumstances.
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Delayed referral

Delayed revascularization



Classification of 
infection

Table 1. The classification system for defining the presence and severity of an infection of the foot in a 
person with diabetes 

Clinical classification of infection, with definitions IWGDF classification 
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Prompt drainage of infection
with or without

partial foot amputation takes priority
over revascularization

is it true?
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The Role of Early Surgical Debridement
and Revascularization in Patients With
Diabetes and Deep Foot Space Abscess:
Retrospective Review of 106 Patients
With Diabetes

Ezio Faglia, MD,1 Giacomo Clerici, MD,2 Maurizio Caminiti, MD,3

Antonella Quarantiello, MD,4 Michela Gino, MD,5 and Alberto Morabito, PhD6

One hundred-six patients underwent emergency debridement of a deep foot space abscess. While 43
patients were admitted after an outpatient visit with immediate surgical debridement (group A), 63
patients were transferred from other hospitals after a mean stay of 6.2 ! 7.5 days without debridement
(group B). No significant differences were observed in the demographic and clinical features between the
2 groups, except for the following differences in group B: higher blood glucose level on admission (P "
.015), lower serum albumin level (P " .005), and a more frequent extension of the infection to the heel
(P " .005). Eradication of the infection was obtained in group A without amputation in 9 patients, with
an amputation of 1 or more rays in 21, with metatarsal amputations in 12, and with a Chopart amputation
in 1. In group B, incision and drainage alone were performed in 4 patients, amputation of 1 or more rays
in 21, metatarsal amputations in 10, Chopart amputations in 23, and an above-the-ankle amputation in
5. The amputation level was significantly more proximal in group B (!2 " 24.4, P # .001). There was no
significant difference in the presence of peripheral arterial occlusive disease between the 2 groups (P "
.841). Regression logistic analysis showed a significant relationship between the amputation level and the
number of days elapsed before debridement (odds ratio, 1.61; P " .015; confidence interval, 1.10-2.36),
but not with the presence of peripheral occlusive disease (odds ratio, 1.73; P " .376; confidence interval,
0.29-15.3). These data show that a delay in the surgical debridement of a deep space abscess increases
the amputation level. Accuracy in the diagnosis of peripheral occlusive disease and immediate revas-
cularization yield similar outcomes in patients with or without peripheral occlusive disease. (The Journal
of Foot & Ankle Surgery 45(4):220–226, 2006)

Key words: diabetic foot, deep space abscess, surgical debridement, peripheral arterial occlusive
disease, revascularization

Foot infections are a major cause for hospitalization of
patients with diabetes and are also important causal factors

leading to lower limb amputation (1, 2). There may be
various presentations of diabetic foot infections (3) as well
as several ways to classify these entities (4). Recently pub-
lished literature suggests that a well- accepted method of
classifying these infections is to simply categorize them into
non-limb–threatening or limb-threatening infections (5, 6).

The deep space abscess is a limb-threatening infection.
International guidelines direct that incision, drainage, and
debridement, along with broad-spectrum antibiotic therapy,
are the most effective methods to totally eliminate pus and
infected tissues (6, 7). However, in deep space abscesses,
the involvement of deep tissues is greater than may be
clinically apparent on examination (8, 9). This could lead
the clinician to prescribe only an antibiotic treatment and to
postpone a radical surgical debridement (10). The delay in
the radical surgical treatment can be related to the high
percentage of minor amputation and above-the-ankle ampu-
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Diabetic Foot Surgery 
Class 

Description 
 
 
 
 

Class IV: Emergent Procedure performed to 
limit progression of acute 

infection 
Class III: Curative Procedure performed to 

assist in healing open 
wound 

Class II: Prophylactic Procedure performed to 
reduce risk of ulceration or 
reulceration in person with 

loss of protective 
sensation but without open 

wound 
Class I: Elective Procedure  performed to 

alleviate pain or limitation 
of motion in a person 

without loss of protective 
sensation Very Low

Low

Moderate

High

Potential Risk for
High Level
Amputation





In just 7 hours



ACUTE DIABETIC FOOT
Abscess, necrotizing fasiitis, wet gangrene 

Are always
Limb threatening
But sometimes are

Life threatening

conditions



AND AFTER?



CLI & INFECTION
Revascularization When&How



When?
“Aggressive control of infection with 

appropriate antibiotics and timely, thorough débridement
as well as prompt revascularization once infection is

controlled are keys to managing this cohort of difficult pa-
tients ”

The management of diabetic foot: A clinical
practice guideline by the Society for Vascular
Surgery in collaboration with the American
Podiatric Medical Association and the Society for
Vascular Medicine
Anil Hingorani, MD,a Glenn M. LaMuraglia, MD,b Peter Henke, MD,c Mark H. Meissner, MD,d

Lorraine Loretz, DPM, MSN, NP,e Kathya M. Zinszer, DPM, MPH, FAPWCA,f

Vickie R. Driver, DPM, MS, FACFAS,g Robert Frykberg, DPM, MPH, MAPWCA,h

Teresa L. Carman, MD, FSVM,i William Marston, MD,j Joseph L. Mills Sr, MD,k and
Mohammad Hassan Murad, MD, MPH,l Brooklyn, NY; Boston and Worcester, Mass; Ann Arbor, Mich; Seattle,
Wash; Danville, Pa; Providence, RI; Phoenix Ariz; Cleveland, Ohio; Chapel Hill, NC; Houston, Tex; and
Rochester, Minn

Background:Diabetes mellitus continues to grow in global prevalence and to consume an increasing amount of health care
resources. One of the key areas of morbidity associated with diabetes is the diabetic foot. To improve the care of patients
with diabetic foot and to provide an evidence-based multidisciplinary management approach, the Society for Vascular
Surgery in collaboration with the American Podiatric Medical Association and the Society for Vascular Medicine
developed this clinical practice guideline.
Methods: The committee made speci!c practice recommendations using the Grades of Recommendation Assessment,
Development, and Evaluation system. This was based on !ve systematic reviews of the literature. Speci!c areas of focus
included (1) prevention of diabetic foot ulceration, (2) off-loading, (3) diagnosis of osteomyelitis, (4) wound care, and (5)
peripheral arterial disease.
Results: Although we identi!ed only limited high-quality evidence for many of the critical questions, we used the best
available evidence and considered the patients’ values and preferences and the clinical context to develop these guidelines.
We include preventive recommendations such as those for adequate glycemic control, periodic foot inspection, and patient
and family education. We recommend using custom therapeutic footwear in high-risk diabetic patients, including those
with signi!cant neuropathy, foot deformities, or previous amputation. In patients with plantar diabetic foot ulcer (DFU),
we recommend off-loading with a total contact cast or irremovable !xed ankle walking boot. In patients with a new DFU,
we recommend probe to bone test and plain !lms to be followed by magnetic resonance imaging if a soft tissue abscess or
osteomyelitis is suspected. We provide recommendations on comprehensive wound care and various débridement
methods. For DFUs that fail to improve (>50% wound area reduction) after a minimum of 4 weeks of standard wound
therapy, we recommend adjunctive wound therapy options. In patients with DFU who have peripheral arterial disease, we
recommend revascularization by either surgical bypass or endovascular therapy.
Conclusions:Whereas these guidelines have addressed !ve key areas in the care of DFUs, they do not cover all the aspects of
this complex condition. Going forward as future evidence accumulates, we plan to update our recommendations
accordingly. (J Vasc Surg 2016;63:3S-21S.)

Diabetes is one of the leading causes of chronic disease
and limb loss worldwide, currently affecting 382 million
people. It is predicted that by 2035, the number of reported
diabetes cases will soar to 592 million.1 This disease affects

the developing countries disproportionately as >80% of dia-
betes deaths occur in low- and middle-income countries.2

As the number of people with diabetes is increasing
globally, its consequences are worsening. The World
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IN CONCLUSION

The goal of the emergent 
surgery in infected CLTI 
patients is the control of local 
and systemic infection. 

Surgery has to be performed as 
soon as possible: any delay in 
treating an acute lesion will 
reduce the possibility to save 
the limb. 

CLTI doesn’t modify the timing 
of emergent surgery in infected 
ischemic foot
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affecting the prognosis of foot ulcerations in diabetic 
patients. The Eurodiale study has highlighted the clinical 
relevance of the ischemic foot lesion complicated by infec-
tion in patients with diabetes as well as its poorer clinical 
outcome when compared with that of patients with neuro-
pathic foot.1

To improve the outcome of these patients, it is necessary 
to aggressively treat 2 important pathologies—namely, 
occlusive arterial disease affecting the tibial and femoral 
arteries and infection of the ischemic diabetic foot. Thus, 
the management of diabetic foot ulcers requires specific 
therapeutic approaches that vary significantly depending on 
whether foot lesions are complicated by infection and/or 
ischemia.

Talking generally about the “presence of peripheral 
occlusive arteriopathy and infection” does not allow us to 
find those clinical features that can affect the amputative 
prognosis of patients with diabetes and foot ulceration: as a 
matter of fact, only the presence of chronic critical limb 
ischemia (CLI) and acute deep infection can jeopardize 
limb preservation.2

Each of these 2 conditions may lead to major limb ampu-
tation, and the presence of both CLI and acute deep infec-
tion is a major risk factor for lower-extremity amputation, 
as clearly reported in the prognostic classification of the 

University of Texas Wound Classification System: accord-
ing to this document, the lower-limb amputation rate in dia-
betic patients with foot ulceration complicated with both 
ischemia and deep infection is 100% (Table 1).3

Therefore, accurate diagnoses of critical ischemia and 
deep infection are the first steps for properly managing an 
acute infected ischemic foot.

Critical Limb Ischemia
To evaluate the severity of peripheral arterial disease (PAD), 
patients are graded according to specific classes that iden-
tify the most proper therapeutic approaches. CLI is the most 
severe form of PAD and will inevitably lead to amputation. 
According to the American Heart Association’s flowchart 
that summarizes the clinical presentations, natural history, 
and outcome of patients with PAD, it is a fact that the prog-
nosis of patients with critical arteriopathy differs from that 
of patients with noncritical PAD.4 In general, the 5-year out-
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Saving the Limb in Diabetic Patients With 
Ischemic Foot Lesions Complicated by 
Acute Infection

Giacomo Clerici, MD1, and Ezio Faglia, MD1

Abstract
Ischemia and infection are the most important factors affecting the prognosis of foot ulcerations in diabetic patients. To 
improve the outcome of these patients, it is necessary to aggressively treat 2 important pathologies—namely, occlusive 
arterial disease affecting the tibial and femoral arteries and infection of the ischemic diabetic foot. Each of these 2 conditions 
may lead to major limb amputation, and the presence of both critical limb ischemia (CLI) and acute deep infection is a major 
risk factor for lower-extremity amputation. Thus, the management of diabetic foot ulcers requires specific therapeutic 
approaches that vary significantly depending on whether foot lesions are complicated by infection and/or ischemia. A 
multidisciplinary team approach is the key to successful treatment of a diabetic foot ulcer: ischemic diabetic foot ulcers 
complicated by acute deep infection pose serious treatment challenges because high levels of skill, organization, accuracy, 
and timing of intervention are required to maximize the chances of limb salvage: these complex issues are better managed 
by a multidisciplinary clinical group.
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