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Figure 6. A case describing the integrated approach to complex ischemic foot. The foot presents with forefoot gangrene (A) 
associated with plantar fascitis and necrosis (B). The angiography shows severely compromised circulation in the foot (C), which can be 
restored with distal  percutaneous transluminal angioplasty (D). The day after the endovascular revascularization the patient undergoes 
an extensive demolitive debridement (E & F), along with reconstruction in the same surgical step, with rotational flaps and dermal 
substitutes (G & H). After 15 days the foot shows good signs of recovery (I & J), and after 2 months is completely healed (K & L).
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outcomes [68]. This way of looking at things, 
beyond being reductive as it does not take into 
account the reason the procedure has been per-
formed, is particularly difficult to apply to DMA, a 
multilevel vascular condition in which the choice 
of treating one vessel instead of another one 
depends on the local conditions, the expertise of 
the surgeon and by the vascular anatomy, where 
the artery feeding the lesion is to be preferred [46].

In more recent times, owing to clinical trials 
performed in large cohorts of patients, a new 
and more rational approach to the evaluation 
of revascularization has been developed, which 
takes into account the clinical conditions and 
the functional parameters in addition to the 
technical outcomes [69].

The Ankle-Brachial Pressure Index (ABPI) 
has long been the parameter of reference when 
assessing the vascular conditions of the limb; 
unfortunately, 20–25% of DMA patients have 
vascular calcifications that interfere with pres-
sure determination at the ankle, making ABPI 
inadequate [70].

Transcutaneous oxygen tension measured 
at the dorsum of the foot has replaced ABPI 
in diabetic patients as a trustworthy indicator 
of local vascular conditions: it is a noninvasive 
measurement that measures the O

2
 concentra-

tion in tissues, as a variable dependent on local 
vascular supply. When accurately performed it 
has been demonstrated to correlate with clinical 
outcomes and limb salvage [71].

Skin temperature, monitored with an infrared 
thermometer, is also a reliable indicator of blood 
supply, although less precise than TcPO

2
, and 

can be considered as an integrated measure for 
evaluating the results of revascularization [72].

The local condition of the lesions are impor-
tant to evaluate the success of a revascularizion 
procedure. Sheehan et al. demonstrated that the 
reduction of the ulcer’s area in the first weeks 
after intervention can be a reliable predictor of 

outcome in diabetic patients [73]. Area, depth 
and local conditions of the lesions, as well as the 
persistence of pain, are part of the clinical evalu-
ation of the procedures and can all be integrated 
in a decisional grid, which may help in the strict 
follow-up that such patients require (Table 2) [74].

The longitudinal observation of the features 
of the lesions, and their stratification according 
to the Texas University Score System (TUSS) is 
another important point to take into account, 
since a change in the TUSS can be considered 
an indication of improvement or deterioration 
of local perfusion [75].

The Texas University Score System identi-
fies four worsening types of lesions, from 0 
(no open lesion) to 3 (lesion penetrating to the 
joint or bone), further characterized by a let-
ter: A (no ischemia, no infection), B (infection), 
C (ischemia) and D (ischemia and infection), 
which takes into account the presence of these 
conditions that may complicate healing of the 
ulceation at any level of tissue involvement. The 
TUSS has been validated in a large DF popu-
lation and it has been shown to reliably iden-
tify and stratify DF patients according to their 
amputative risk [75].

Recently, data from many countries demon-
strated a consistent reduction of major amputa-
tion in DF patients; although it would be dif-
ficult to evaluate all the possible contributors 
to this important result, at least in one case the 
parallel increase of revascularization procedures 
at lower limbs has been correlated with the sig-
nificant reduction of lower extremity amputation 
over a 5-year follow-up [7,76].

Conclusion
Revascularization represents the first-line therapy 
for the critically ischemic DF, and its imple-
mentation in the integrated management of 
this pathology favorably changed the prognosis 
of patients.

Table 2. Decision grid for the clinical evaluation of a revascularization procedure.

Feature Successful Consider a re-PTA Consider amputation

DTcPO2 >30 mmHg 30–10 mmHg <10 mmHg

Wound area Reduced Unchanged Increased
D skin temperature >3°C 3–1°C <1°C
Cyanosis† Absent Present Increased
Necrosis† Absent Present Increased
Pain† Absent Present Increased
†If present at baseline.
PTA: Percutaneous transluminal angioplasty; TcPO2: Transcutaneous oxygen tension.
Modified with permission from [74].
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Endovascular procedures, in our opinion, 
should be considered as a first choice in DMA 
patients because of their wider indication profile, 
repeatability and safety, however, surgical and 
combined approaches should be evaluated by a 
multidisciplinary team when CLI is present.

The indications for the revascularization and 
the evaluation of results should take the clinical 
condition of the patients into account and not 
rely only on the vascular pattern as described 
by angiography. 

Due to the coexisting comorbidities, revascu-
larization, local surgery and systemic manage-
ment of the patients should be considered as in 
integral part of the therapeutic approach and 
critical patients should preferably be referred to 
specialized centers with a documented expertise 
in the field in order to be managed according 
to the best clinical practice guidelines before 
considering a major amputation.

Future perspective
The increasing incidence of Type 2 DM and 
of its chronic complications, as well as the lon-
ger life expectancy of DM patients, will lead to 
a fourfold increase in the number of lower limb 
complications. Half of these patients will suffer 

ischemic problems, which frequently affect both 
peripheral, cardiac and carotid vessels, and which 
should be considered as a emergency, at least from 
a caregiver point of view, because of the expected 
increase in major amputations and deaths.

Limb-salvaging and life-saving treatment of 
this disease will not only change the prospects of 
a large number of patients, but will also contrib-
ute to saving money and resources that would 
otherwise be used to manage amputees.

Endovascular techniques and local conser-
vative surgery used in the management of the 
severely ill diabetic patient may become the stan-
dard of care in the next 10 years for ischemic DF 
patients in highly specialized centers, which will 
be committed to DF.
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