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Interdisciplinary Core 

•  Vascular medicine physicians 
•  Interventional cardiologists 
•  Interventional radiologists 
•  Vascular surgeons  

25% 27% 

48% 

Attendees @ LINC 2015 
(n ~ 5.000) 



Critical Limb Ischemia 
An interdisciplinary approach 

  

 
Interdisciplinary Core 

•  Vascular medicine physicians 
•  Interventional cardiologists 
•  Interventional radiologists 
•  Vascular surgeons  
~80% of 120 (140) sites 
enrolling in 
BEST-CLI Trial have 
multidisciplinary CLI Teams 
[Endovascular Today 11/2015] 
Complementary 
Disciplines 
•  Podiatrist, wound manager, 

diabetologist; microbiologist, 
plastic / orthophedic surgeon, 
prosthetist... 

Teamwork matters! 
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Primary Amputation 
is still common! 
Retrospective data 
(2009-2011) from largest 
German healthcare provider 
 

41.882 hospitalisations due to 
PAD 
 
 

49% Critical Limb Ischemia 
(n=20.685) 
 

10% Amputations (n=4.298) 
 

projected amputation risks after 4 years in Rutherford Categories
1–3, 4, 5, and 6 were 4.6% (4.2–5.0%), 12.1% (11.0–13.4%), 35.3%
(33.6–37.0%), and 67.3% (65.8–68.8%), respectively (Figure 2B).
The amputation risk was already 59.6% (58.6–60.7%) within 1 year
in patients with Rutherford 6.

A total of 15 155 patients suffered from the combined endpoint of
death or amputation, with 4-year risks of 21.4% (20.5–22.3%), 42.1%
(40.2–44.1%), 66.1% (64.4–67.8%), and 85.7% (84.6–86.8%) in
Rutherford Categories 1–3, 4, 5, and 6, respectively (Figure 2C).

During follow-up, 1952patients suffered fromacute myocardial in-
farction with 4-year risks of 6.6% (6.0–7.1%), 9.4% (8.1–10.9%),
10.9% (9.6–12.4%), and 10.3% (9.0–11.7%) in Rutherford Categor-
ies 1–3, 4, 5, and 6, respectively (Figure 2D).

Acute ischaemic stroke occurred in 1646 patients, with projected
event rates at 4 years of 5.4% (4.9–5.9%), 7.4% (6.4–8.6%), 9.1%
(7.9–10.5%), and 8.3% (7.4–9.4%) in Rutherford Categories 1–3,
4, 5, and 6, respectively (Figure 2E). Thus, event rates for myocardial
infarction and stroke were similar in Rutherford Categories 4, 5, and
6, but significantly lower in patients with Rutherford Categories 1–3
(Figure 2D and E).

Predictors for long-term outcomes
All baseline parameters and co-morbidities from Table 1 were
entered into separate Cox regression models to identify factors
which were associated with death, amputation, myocardial infarction,
and stroke during follow-up (Table 3). In all models, Rutherford
Categories 4, 5, and 6 increased the risk for the respective event sig-
nificantly and independently from all other comorbidities. There
were moreover marked stepwise increases of the HRs between
the distinct Rutherford categories with regard to death and amputa-
tion. Furthermore, patients with CLI (Rutherford 4, 5, and 6) had a

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Treatment, complications, and outcomes during index hospitalization

RF 1–3 RF 4 RF 5 RF 6 Total P

Patients, n (% of all) 21 197 (50.6) 5353 (12.8) 6916 (16.5) 8416 (20.1) 41 882 (100.0)

Angiography, n (%) 12 339 (58.2) 3128 (58.4) 3567 (51.6) 4032 (47.9) 23 066 (55.1) <0.001
Endovascular, n (%) 11 602 (54.7) 2043 (38.2) 2450 (35.4) 2481 (29.5) 18 576 (44.4) <0.001
Surgery, n (%) 5068 (23.9) 2130 (39.8) 1312 (19.0) 2083 (24.8) 10 593 (25.3) <0.001

TEA, n (%) 2736 (12.9) 932 (17.4) 514 (7.4) 807 (9.6) 4989 (11.9) <0.001
Bypass, n (%) 2068 (9.8) 1000 (18.7) 816 (11.8) 1326 (15.8) 5210 (12.4) <0.001

Any revascularization, n (%) 15 963 (75.3) 3817 (71.3) 3518 (50.9) 4140 (49.2) 27 438 (65.5) <0.001
Acute renal failure, n (%) 76 (0.4) 73 (1.4) 127 (1.8) 235 (2.8) 511 (1.2) <0.001
MI, n (%) 68 (0.3) 44 (0.8) 58 (0.8) 147 (1.7) 317 (0.8) <0.001
Ischaemic stroke, n (%) 33 (0.2) 21 (0.4) 29 (0.4) 63 (0.7) 146 (0.3) <0.001
Infections, n (%) 491 (2.3) 270 (5.0) 1987 (28.7) 3001 (35.7) 5749 (13.7) <0.001
Sepsis, n (%) 88 (0.4) 81 (1.5) 323 (4.7) 491 (5.8) 983 (2.3) <0.001
Amputations, n (%) 103 (0.5) 88 (1.6) 679 (9.8) 3531 (42.0) 4401 (10.5) <0.001
Deaths, n (%) 93 (0.4) 189 (3.5) 234 (3.4) 701 (8.3) 1217 (2.9) <0.001
In-hospital stay, mean+ SD (days) 5.8+6.7 10.7+11.1 15.2+13.8 22.1+20.3 11.2+14.0 <0.001
Costs, mean+ SD (E) 3662+3186 5316+6139 6021+4892 8461+8515 5227+5650 <0.001

Endovascular, endovascular revascularization; MI, myocardial infarction; TEA, thrombendatherectomy; RF, Rutherford category; SD, standard deviation.
Significant P-values were presented in bold.
Comorbidities, complications, and procedures were defined on the basis of given ICD-10 and OPS codes, and are presented in detail in Supplementary material online, Tables S1
and S3.

Figure 1 Vascular procedures in amputated patients. In a subgroup
analysis, patientswithcritical limb ischaemia (RutherfordCategories4,
5, and 6) who underwent an amputation during index hospitalization
were selected. From these 4298 patients, 45% (n ¼ 1917) underwent
a surgical and/or endovascular revascularization procedure (Rx)
during index hospitalization (in part in combination with a diagnostic
angiography). Another 11% (n ¼ 494) received a diagnostic angiog-
raphy (Angio). But 44% (n ¼ 1887) received neither angiography
nor revascularization. From these latter 1887 patients, 316 patients
had received a revascularization or a diagnostic angiography during
the 2 years before amputation, but the remaining 1571 patients
(37%) with critical limb ischaemia were amputated without any revas-
cularization or diagnostic angiography neither during index hospital-
ization nor the 2 years before.

PAD and CLI: Still poor outcomes and lack of guideline adherence 935

Critical Limb Ischemia 
Still poor outcomes and lack of guideline adherence  

Reinecke H et al. Eur Heart J 
2015;36:932-8. 
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higher risk for myocardial infarction and stroke compared with clau-
dicants (Rutherford 1–3) but there were no additional increases
between Rutherford categories 4, 5, and 6.

We determined concordance indices by Harrell’s C as an overall
estimate of model fit (Table 3). Moreover, we examined the propor-
tional hazards assumption graphically for the two main outcomes
death and amputation by checking the survival plots (survival
curves by time). For amputation, no violation of the proportional
hazards assumption was observed. Regarding death, there were
crossing survival curves for the covariate hypertension indicating a
violation of the proportional hazards assumption for this single cov-
ariate.Therefore,weperformed several sensitivity analyses, including
a Cox Regression model without the variable hypertension, a strati-
fied model, and a model including an additional time-dependent
covariate term. In all these additional analyses, the effect of the
Rutherford categories on death remained consistently high and
statistically significant. The model without the variable hypertension
gave almost the same hazard ratios as reported in Table 3 (data not
shown).

Finally, especially age and higher Rutherford categories were
closely related, and this may have resulted in a residual confounding
of the results in spite of statistical adjustment for age. Therefore, in

addition to the multivariate Cox models in Table 3 just including
age as one factor, we also used age as a stratification factor thus sub-
dividing patients in quintiles of age. However, in these Cox models
stratified by age quintiles regarding the two main outcomes measures
death (Supplementary material online, Table S4) and amputation
(Supplementary material online, Table S5) there were only slight var-
iations in HRs: in all quintiles Rutherford categories had consistently
a marked impact on outcome as well as the stepwise increase in
HRs from Rutherford category to category also remained.

Costs for index hospitalization and during
follow-up
The mean length of in-hospital stay and treatment costs increased
with higher Rutherford categories (P , 0.001, Table 2). The costs
for the index hospitalization added up to 78 million E for patients
with Rutherford 1–3, 29 million E in Rutherford 4, 42 million E in
Rutherford 5, and 71 million E in patients with Rutherford 6
(in total 219 million E). Thus, !65% of all paid reimbursement
(141 million E) was allocated to patients with CLI in Rutherford cat-
egories 4, 5, and 6, although they represented only 49% of the cohort.

Figure 2 Major adverse events during follow-up. Kaplan–Meier probabilities for death (A), amputation (B), a combined endpoint of death or
amputation (C), myocardial infarction (D), and ischaemic stroke (E) are presented, with the number of patients at risk given below each chart.
Between the distinct Rutherford categories highly significant differences were observed (each P , 0.001).

H. Reinecke et al.936



Footulcers in diabetic patients 
Delivery of care in daily practice in Europe 
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 229) were male gender, large ulcer size and being employed
(Table 2).

The retrospective survey in the centres revealed that the
underuse of casting was related to reimbursement policies,
lack of qualified staff, lack of acceptance by healthcare
workers (personal beliefs) and lack of patient acceptance.

 

Restoration of skin perfusion

 

At the time of referral to the study centres, vascular investiga-
tions had been performed in only 53% (

 

n

 

 

 

=

 

 93) of the (neuro-)
ischaemic ulcers with a duration > 3 months (

 

n

 

 

 

=

 

 178). In
patients previously treated in primary care, this percentage
was significantly lower than in patients treated by medical
specialists (39% vs. 67%, 

 

P

 

 < 0.001).
During follow-up in the study centres, almost all patients

(93%, 

 

n

 

 

 

=

 

 468) with PAD (

 

n

 

 

 

=

 

 505) underwent functional
vascular assessment (transcutaneous oxygen pressure, ankle
pressure and/or toe pressure) as part of their diagnostic work-up.

In 41% (

 

n

 

 

 

=

 

 208) of the patients with PAD, vascular imaging
(duplex, conventional angiography and/or MRA) was performed
during follow-up. In patients who did not heal after a follow-up
period of 1 year or patients who underwent a major amputation
(

 

n

 

 

 

=

 

 181), vascular imaging was performed in only 40%. In
patients with severe limb ischaemia (

 

n

 

 

 

=

 

 94), defined as an
ABPI > 0.5, vascular imaging was performed in 56%. There was
a marked difference in the use of vascular imaging in patients
with severe limb ischaemia ranging from 14 to 86% between
countries, but also between centres in the same country (Fig. 1).
In patients with severe limb ischaemia, a revascularization
procedure was performed in 43% (22% endovascular procedure
and/or 27% peripheral bypass surgery). A flowchart of
different patient groups undergoing vascular assessment and
revascularization can be found in Fig. 2. Independent predictors
for use of vascular imaging in patients with severe limb ischaemia
and/or patients who did not heal within 1 year or who underwent
a major amputation (

 

n

 

 

 

=

 

 250) were the presence of infection
and the presence of ischaemic rest pain (Table 3).

FIGURE 1 Delivery of care in the participating 
countries.
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Referral 
6-55% late referral (i.e. >3 months)  
to a dedicated foot clinic 
 
Pressure off-loading 
0-68% casting in plantar  
fore- or midfoot ulcers 
 
Vascular imaging 
14-68% in patients with ABPI <0.5  
or persistent ulcer (i.e. >1yr)  
or after major amputation; 
revascularization in 43%.  



  

 
 

 
 
Identification of comorbidities 

•  Contributors to tissue loss 
•  Diabetes, neuropathy, 

infection, vasculitis, 
malnutrition... 

•  Cardiac disease CHF; CAD; 
HTN; HLP; CVD... 

•  Renal disease..., 
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Identification of  CLI 
•  Suspicion of ischemia 
•  Hemodynamic evaluation 
•  Anatomical evaluation 



 [mmHg] 

140 0 50 (70) 
Ankle Pressure 

Fontaine Stage 
I III IIa IIb IV 

0 4 1 3 5 2 6 

Peripheral arteriel disease 
Grading of severity 

0.9 0.0 
Ankle Brachial Index 

Rutherford Category 

Asympt. Critical Limb Ischemia Claudication 



Critical Limb Ischemia 
Definitions 

Fontaine Stage 
IIa 

4 6 5 
Rutherford Category 

Ischemic  
Rest Pain  
Ankle pressure 
<70mmHg 
Toe pressure 
<50mmHg 
TcPO2 <40mmHg 
Skin perfusion 
pressure 
<40mmHg 

Ischemic 
Ulceration 
Ankle pressure 
<50mmHg 
Toe pressure 
<30mmHg 
TcPO2 <20mmHg 
Skin perfusion 
pressure <30mmHg 

Ischemic 
Gangrene 
Ankle pressure 
<50mmHg 
Toe pressure 
<30mmHg 
TcPO2 <20mmHg 
Skin perfusion 
pressure <30mmHg 
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ABI 
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„CLI“, first defined in 1982, was 
intended to delineate a subgroup of 
patients with a threatened lower 
extremity primarily because of 
chronic ischemia.  
 
Perfusion is only one determinant  
of outcome. 
 
Risk stratification is based on three 
major factors that impact 
amputation risk and clinical 
management:  
Wound, Ischemia, and foot 
Infection (WIfI)  
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Rutherford 5 Rutherford  5 (6?) Rutherford 6 

Ankle pressure 
70mmHg 

Ankle pressure >200mmHg 
Toe pressure 0 (30) mmHg 

Ankle pressure 30mmHg 
Toe Pressure 0mmHg 

Ischemic wound 
Mild infection 

Ischemic limb Ischemic toe 

Critical Limb Ischemia 
Non-angiographic workup 

WIfI 121  WIfI 320 WIfI 330 



Critical Limb Ischemia 
Risk stratification according to WIfI 

Estimate risk of amputation at 1 year for each 
combination 

W...Wound; I...Ischemia; fI...foot Infection; VL...Very Low; L...Low; M...Moderate; H...High  

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

to 48 possibilities. Quick perusal will note that many theo-
retically possible combinations are clinically unlikely, so the
actual number of probable scenarios is far more limited.
Most of the patients in the ischemia 1 and 2 blocks of 16
combinations suffer from “situational ischemia.” As wound
complexity and infection severity increase (a shift down and
to the right in each box of 16), the likelihood that revascu-
larization will be required increases. In the ischemia 3 cate-
gory, small wounds without infection may not always
require vascular intervention, but such an intervention
may speed healing. Again, shifts down and to the right
within this box increase the odds that vascular intervention
will be required; it likely will be mandatory for W 2 and
W 3 patients, especially in the presence of infection.

Since this is a new, updated system, we emphasize that
these consensus-based clinical stages will require rigorous
validation in large datasets that are generalizable to the

broad heterogeneous chronic limb ischemia population.
Such validation could be done as part of a registry, and
plans are underway to begin this process within the SVS
Vascular Quality Initiative.72 We anticipate that within
2 years, we will be able to confirm or re-assign patients
by WIfI classification to the appropriate limb threat clinical
stage based on such registry data. It is expected that vali-
dated limb threat stages will be found to correlate with
amputation risk (Supplementary Fig 1, online only).

APPLICATION OF WIfI STRATIFICATION

The following examples demonstrate the application of
WIfI in the clinical setting.

Example 1. A patient with ischemic rest pain, an ABI
of 0.30, no wounds, and no signs of infection would be
classified as Wound 0 Ischemia 3 foot Infection 0 or
WIfI 030. The consensus clinical stage is 2 (low) with

Table IV. a and b, Risk/benefit: Clinical stages by expert consensus

a, Estimate risk of amputation at 1 year for each combination 

 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 VL L M H L M H H M M H H 
W-2 L L M H M M H H M H H H H H H H 
W-3 M M H H H H H H H H H H H H H H 
 fI-
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b, 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 
 f-0 fI-
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0 

fI-
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fI, foot Infection; I, Ischemia; W, Wound.  

Premises:  

1. Increase in wound class increases risk of amputation (based on PEDIS, UT, and 
other wound classification systems) 

2. PAD and infection are synergistic (Eurodiale); infected wound + PAD increases 
likelihood revascularization will be needed to heal wound 

3. Infection 3 category (systemic/metabolic instability): moderate to high-risk of 
amputation regardless of other factors (validated IDSA guidelines) 

Four classes: for each box, group combination into one of these four classes 

Very low = VL = clinical stage 1 
Low = L = clinical stage 2 
Moderate = M = clinical stage 3 
High = H = clinical stage 4 
Clinical stage 5 would signify an unsalvageable foot 

IDSA, Infectious Disease Society of America; PAD, peripheral artery disease; PEDIS, perfusion, extent/size, depth/tissue loss, infection, sensation; UT,
University of Texas.
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Rutherford 
5 

Rutherford  5 
(6?) 

Rutherford 6 

Ankle pressure 
70mmHg 

Ankle pressure >200mmHg 
Toe pressure 0 (30) mmHg 

Ankle pressure 30mmHg 
Toe Pressure 0mmHg 

Ischemic wound 
Mild infection 

Ischemic limb Ischemic toe 

Critical Limb Ischemia 
Non-angiographic workup 

WIfI 121 / Stage 3 WIfI 320 / Stage 4 WIfI 330 / Stage 4 



Critical Limb Ischemia 
Validation of risk stratification according to WIfI 

Zhan LX et al. J Vasc Surg 
2015;61:939-44. 

For example, the widely used Rutherford and Fontaine clas-
sification systems for critical limb ischemia are primarily
based on ischemia,6-8 whereas the University of Texas and
Wagner classification systems are primarily intended for dia-
betic foot wounds, and the Infectious Diseases Society of
America system is a validated classification for amputation
risk related only to foot infection.4,9-11

The Society for Vascular Surgery (SVS) recently pro-
posed an integrated lower extremity threatened limb classifi-
cation systembased onWound, Ischemia, and foot Infection
(WIfI).5 It consists of a graded scoring system for wound,
ischemia, and foot infection. For any given threatened
limb, a severity gradeof 0 to3 (none,mild,moderate, severe)
is assigned to grade the severity and extent of wound,
ischemia, and foot infection, respectively. On the basis of
these three scores, patients are further assigned to four
threatened limb clinical stages corresponding to estimated
risk of amputation derived by an expert panel consensus.
The underlying premise ofWIfI is that the risk of amputation
increases as the presenting disease burden progresses from
clinical stage 1 (very low risk) to stage 4 (high risk). In similar
fashion, the predicted benefit of any revascularization proce-
dure can be derived by WIfI score and clinical stage. The
concept of WIfI intuitively reflects our understanding of
the evolving natural history of limb-threatening disease in
contemporary clinical practice. It was synthesized fromexist-
ing, validated classification systems. Recent work from Cull
et al12 suggests that the SVSWIfI systemhas practical clinical
validity in predicting outcomes after revascularization.

We are, however, unaware of any reports in the medical
literature that have applied WIfI to a consecutive group of
“all-comers”: patients presenting with threatened limbs, in-
dependent of their receiving vascular intervention. There-
fore, the purpose of this study was to assess whether the
SVS WIfI threatened limb classification system is pragmatic
and applicable in such broad clinical settings and whether
the expert consensus panel consensus-derived clinical
stages correlate with important clinical outcomes such as
limb salvage and wound healing.

METHODS

Study design and patient selections. We reviewed
operating room case logs for consecutive cases performed

from January 2010 through December 2011 in a single ac-
ademic medical center with a dedicated limb salvage ser-
vice. A comprehensive chart review was performed to
extract demographics, cardiovascular disease risk factors,
comorbidities, and clinical outcomes during the study
period. The Institutional Review Board approved the crea-
tion and maintenance of this lower extremity limb salvage/
diabetic foot database and ongoing outcomes monitoring
project. No informed consent was needed because of the
retrospective nature of this study. A consecutive cohort
of 201 patients presenting with threatened limbs due to
varying degrees of tissue loss, with or without concomitant
ischemia or infection, were identified. This patient cohort
represents a broad spectrum of disease severity ranging
from those patients who required only minor débridement
in the operating room to those who received major open
surgical and endovascular interventions for limb salvage.
A much larger population of patients presenting to outpa-
tient clinics with less severe disease and managed entirely in
the outpatient setting was excluded. All 201 patients in our
study cohort had complete follow-up for at least 2 years.

Table I. Demographics, comorbidities, and cardiovascular risk factors of amputation and limb salvage cohorts

Total, No. (%) Major amputation, No. (%) Limb salvage, No. (%) P value

No. 201 42 159 NA
Mean age 6 SD, years 58 6 16 59 6 11 59 6 14 1
Male gender 158 (79) 34 (81) 124 (78) .83
CKD 77 (41) 19 (45) 58 (36) .37
Dialysis 41 (20) 9 (21) 32 (20) .83
CAD 111 (55) 23 (55) 88 (55) 1
DM 187 (93) 41 (98) 146 (92) .31
Smoking 72 (36) 13 (31) 59 (37) .59
HTN 172 (86) 39 (93) 133 (84) .21
HLD 114 (57) 20 (48) 94 (59) .22

CAD, Coronary artery disease; CKD, chronic kidney disease; DM, diabetes mellitus; HLD, hyperlipidemia; HTN, hypertension; NA, not applicable; SD,
standard deviation.

Fig 1. Distribution of Society for Vascular Surgery (SVS) Wound,
Ischemia, and foot Infection (WIfI) clinical stages 1 to 4 among
amputation and limb salvage cohorts.
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Analysis of clinical end points. We used SVS
objective performance goals,13 including major limb
amputation (transtibial or transfemoral amputation), 1-year
amputation-free survival (AFS), and wound healing time
(WHT), as our end points. Only patients who had com-
plete follow-up and reached end points were included. We
assigned the baseline WIfI score to each patient at the time
of presentation, before any intervention. These patients
were then classified into clinical stages 1 to 4 on the basis of
the SVS WIfI classification. We compared the SVS objec-
tive performance goals of major amputation, 1-year AFS,
and WHT according to WIfI clinical stages. We performed
Student t-test for age and gender distribution, Fisher exact
test for categorical data, and Kaplan-Meier survival analysis
and log-rank analysis for WHT.

RESULTS

Patient characteristics. Among the 201 patients, 42
patients required major amputation (21% of the total
cohort), with 159 (79% of the total cohort) consequently
retaining their threatened limb during the entire 2-year
study period. The mean ages were 58 6 16 years (all 201
patients), 59 6 11 years (amputation group), and 59 6
14 years (limb salvage group). Men composed 79% of the
total cohort, 81% of the amputation group, and 78% of the
limb salvage subgroup. There were no statistical differences
in the age and gender distributions between the amputation
and limb salvage groups. The majority of patients had
diabetes mellitus: 93% of the total cohort, 98% in the ampu-
tation group, and 92% in the limb salvage group, respectively.
The prevalence of major comorbidities including chronic
kidney disease, dialysis dependence, coronary artery disease,
and major cardiovascular risk factors including smoking, hy-
pertension, and hyperlipidemia were compared (Table I). No
statistically significant differences were detected in these var-
iables between patients who hadmajor amputation and those
who had limb salvage (Table I).

Clinical stages correlate with major limb amputation
rate and 1-year AFS. WIfI scores were assigned and cate-
gorized for the study patients according to the SVS WIfI
classification. In comparing the distribution of clinical
stages 1 to 4 among limb salvage and major amputation
groups, striking differences were observed. Overall, 90%
of major amputations fell into the stage 4 group (P <
.001), and only 10% fell into the stage 3 group (Fig 1,
red columns; Table II), whereas the limb salvage group
presented predominantly as stages 1 to 3 (stage 1, 25%;
stage 2, 31%; stage 3, 31%), and only 13% presented as

stage 4 disease (Fig 1, blue columns; Table II). The
respective major limb amputation rate and 1-year AFS in
each stage were also compared. The corresponding major
limb amputation rates in each clinical stage were 0% (stage
1-2), 8% (stage 3), and 64% (stage 4), respectively (Fig 2, red
columns; Table III). AFS rates were 100% (stage 1-2), 92%
(stage 3), and 63% (stage 4), respectively (Fig 2, blue col-
umns; Table III). The observed differences in amputation
and AFS were statistically significant (Table III).

Clinical stages correlate with WHT. Because all
study patients presented with wounds (wound class 1-3)
and received surgical treatment for wound healing and
limb salvage, the WHTs between the four clinical stages
were compared. The mean WHT was 94 days (95% confi-
dence interval [CI], 69-119) in clinical stage 1; 115 days
(95% CI, 92-139) in stage 2; 163 days (95% CI, 105-220)
in stage 3; and 264 days (95% CI, 167-360) in stage 4.
Although trending for longerWHT from stages 1 to 3, there
was no significant difference ofWHTbetween stage 1-2 (P¼
.48) and stage 2-3 patients (P¼ .21). There was a significant
difference of mean WHT between stage 1 and stage 3 pa-
tients (P ¼ .048). However, the most significant delay of
wound healing was in stage 4 (263 days; 95% CI, 167-
360) compared with clinical stages 1 to 3 (P < .002; Fig 3).

Revascularization promoted wound healing in
selected patients. The issue of whether revascularization
had an impact on the major amputation rate and WHT

Table II. Distribution of Society for Vascular Surgery (SVS) Wound, Ischemia, and foot Infection (WIfI) clinical stages
1 to 4 among amputation and limb salvage cohorts

Total, No. Stage 1, No. (%) Stage 2, No. (%) Stage 3, No. (%) Stage 4, No. (%)

Major amputation 42 0 (0) 0 (0) 4 (10) 38 (90)
Limb salvage 159 39 (25) 50 (31) 49 (31) 21 (13)
P value <.0001 <.0001 .03 <.0001

Fig 2. Incidence of major amputation and 1-year amputation-free
survival (AFS) among clinical stages 1 to 4. SVS, Society for
Vascular Surgery; WIfI, Wound, Ischemia, and foot Infection.
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17/45 PAD Cases  

→  ABI (median)*:  0.41 
  ABI (range):      0.34 - >1.3 

→     

→  Severity of Ischemia: 
  Rutherford 4: n =  6 
  Rutherford 5: n = 11   

*only 9 values available 
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Lifestyle Modification 

Best Medical Treatment 
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     Local Therapy, Control of Infection, Amputation 

Revascularisation 

Prostanoids 



Risk-Modification 

Prostanoids 

ESC Guidelines 2011 doi:
10.1093/eurheartj/ehr211 

Revascularisation 
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Painkillers (opiates) 

Antibiotics 
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Guidelines 2011 
Diab Metab Res Rev 2012, 28 (Suppl 1);234-5. 

•  In clinical infection only 
•  1° empirical S.aureus [MRSA?],  

Strep., Gramneg with severe infection 
•  Cultures of deep tissue specimens  

(after debridement) assist in  
optimizing antibiotic selection  

•  Available data do not favour any 
particular antibiotic treatment  
strategy  

 

Diabetic Foot Infection (DFI) 
Antibiotic Therapy 



ESC Guidelines 2011 
doi:10.1093/eurheartj/
ehr211 
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Cumulative Relative Risk-Reduction 
Therapy         RRR   MACE/10a 
∅          40% 
∅ Smoking   50%       20%  
 Antiplatelets   25%        15% 
Statins     30%        10% 
LDL-C 100 → 70  20%         8%  
 ACE-I / ARB     25%         6% 
ß-Blocker    25%         5% 

Lifestyle Modification 

Best Medical Treatment 
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Chronic Limb Ischemia 
Modification of Risk – General principles 
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Critical Limb Ischemia 
Conclusions 

Early recognition 
matters! 
Teamwork matters! 
Keep the foot in the 
shoe! 
•  There is only one report of a 

successful leg-transpanttion in  
the literature! 
[The Miracle of Cosmas and 
Damian] 


