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Mortalità nei pazienti ulcerati o 
amputati



UNA 
SITUAZIONE 
“SPINOSA”



IL PIEDE NEUROPATICO

IL PIEDE NEUROISCHEMICO

IL PIEDE INFETTO

IL PIEDE DI CHARCOT



TRATTAMENTO MEDICO
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Background

Evaluation of a Pixelated Innersole Designed to Offload Areas of Elevated Pressure 
on the Soles of At-Risk Feet

James McGuire DPM, PT, LPed, FAPWHc, James Furmato DPM, PhD., Jesse Borys BS
Temple University School of Podiatric Medicine, Philadelphia, PA.

The Total Contact Cast (TCC) has been 
recognized as the “gold standard” to treat 
diabetic foot ulcers due to its superior healing 
rate and ability to reduce pressures at the site of 
ulceration (1). Total contact casts have been 
shown to heal a higher proportion of DFUs and 
to heal them faster than some types of 
removable cast boots and shoe-based systems 
(SBS). Only a very small minority of clinicians 
who identify themselves as wound experts 
(1.7%-6%) use total contact casts. Many other 
clinicians do not have the training or the 
resources to use total contact casting. In 
addition many patients have conditions that 
make the TCC contraindicated or ill-advised. In 
those cases alternative devices such as the 
removable cast walker (RCW) or a shoe-based 
system has to be used. (2),(3)

According to the International Working Group on 
the Diabetic Foot, when a TCC or other knee-
high device is contraindicated or cannot be 
tolerated, you should consider offloading with a 
forefoot offloading shoe, cast shoe, or custom-
made temporary shoe to heal a neuropathic 
plantar forefoot ulcer in a patient with diabetes 
when the patient can be expected to be 
adherent to wearing them. Because an 
appropriate foot-device interface is 
recommended for use in the TCC and knee high 
devices it is implied that these should also be 
included in the shoe-based systems (4)

Numerous over the counter and professionally 
modified off-loading devices have been 
produced to provide a foot-device interface that 
would reduce pressure on ulcerated areas of the 
foot. Few of these have studies with data to 
show that they demonstrated any degree of 
pressure reduction or improvements in healing 
outcomes.(5-8) Only a limited number of studies 
have been done to look at the offloading 
capabilities of individual innersoles and less 
have looked at the comparative effectiveness of 
foot-device interfaces. (9-13)

After giving consent each subject was examined and the first metatarsal head of the right foot identified and a 
1/4 inch thick 1.5 inch circle of skived adhesive felt prepared to apply to the plantar skin over the area.  
The subjects were then observed in three conditions: barefoot in a standard surgical shoe, barefoot in the 
surgical shoe with an unmodified insole, and barefoot in the surgical shoe with an insole modified to remove 
pixels from under the designated areas of high pressure. The subjects were allowed time to acclimate to the off-
loading device and then data was collected while subjects walked in the surgical shoes. Dynamic plantar 
pressures were collected at 100 Hz while subjects walked at self-selected speeds in a straight line. The 
FScan® in-shoe dynamic pressure measuring system and software (Tekscan, Boston, MA) was used to record 
pressures ranging from 30 – 1,500 kPa. Pressure insoles were calibrated for each subject to ensure accurate 
data acquisition. 
Three gait trials were performed five mid-gait steps identified from each trial for evaluation. Pressure 
distributions were calculated for a total of 15 steps for each subject. There were consent issues regarding 
subjects 8,9 so they were eliminated from the data pool. 
Custom written Matlab (Mathworks Inc, Natick, MA) codes will be used to visualize maximum pressures in ten 
regions of each foot. Descriptive statistics for each condition were calculated and conditions compared using 
the Student t-test.  No funding was received from any outside source for this study. 
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Procedures and Data Analysis

Peak submetatarsal 1 pressure (kPa)

Cond 1 Cond 2 Cond 3 change 1>2 Change 2>3 Change 1>3

S1 165.913 162.7826 130.087 1.9% 20.1% 21.6%
S2 162.7826 128.4638 102.029 21.1% 20.6% 37.3%
S3 121.7391 96.69565 48.34783 20.6% 50.0% 60.3%
S4 74.08696 65.73913 43.13043 11.3% 34.4% 41.8%
S5 55.30435 43.47826 29.56522 21.4% 32.0% 46.5%
S6 59.36232 29.56522 21.91304 50.2% 25.9% 63.1%
S7 65.3913 66.43478 45.21739 -1.6% 31.9% 30.9%
S10 82.43478 18.08696 12.86957 78.1% 28.8% 84.4%
S11 104 99.13043 93.56522 4.7% 5.6% 10.0%
S12 169.3913 142.9565 99.47826 15.6% 30.4% 41.3%
S13 77.91304 34.08696 44.52174 56.3% -30.6% 42.9%
S14 61.21739 47.65217 38.26087 22.2% 19.7% 37.5%
S15 124.1739 107.1304 66.31884 13.7% 38.1% 46.6%

mean change 24.3% 23.6% 43.4%

mean deviation 23% 19% 19%

This study evaluated the effectiveness of the FORS-15 Offloading 
Innersole® (Saluber, San Zeno, Italy) in reducing pressure under 
focal areas on the sole of the foot.  A simulated pressure site was 
created under the right first metatarsal head.  Normal subjects walked 
wearing a surgical shoe while pressure was measured under the foot 
in three conditions: no insole, unmodified insole and insole modified 
for offloading.  The study was able to demonstrate an average 43% 
reduction in maximum pressure under the first metatarsal head when 
using the modified insole.

Results

The average pressure reduction by the insole alone was 
24.3% and with the pixels removed 43.4%, reflecting an 
average additional pressure reduction of 19.1% when the 
pixels are removed. 

Presented at the American Podiatric Medical Conference, Nashville, Tennessee 2017
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J Diabetes. 2018 Oct 15. doi: 10.1111/1753-0407.12871. [Epub ahead of print]
Comparative Efficacy of 9 Different Dressings in Healing Diabetic Foot Ulcer :A Bayesian Network Analysis.
Zhang X1, Sun D2, Jiang G1.
Author information
Abstract
BACKGROUND:
There is a wide variety of dressings currently available for the treatment of diabetic foot ulcers (DFUs), and due to the 
lack of evidence from head-to-head randomized controlled trials (RCTs), the relative effects of any of 
these dressings in DFU patients remains unclear. The purpose of this study was to compare the efficacy of 
nine dressings in healing DFU.
METHODS:
MEDLINE (PubMed), EMBASE and the Cochrane Central Register of Controlled Trials (CENTRAL) were searched. 
Reports published from 1993-2017 that focused on dressings for healing DFU were identified.
RESULTS:
The final results included 21 RCTs with a total of 2159 patients. Bayesian network analysis showed that amniotic
membrane dressings were superior to alginate, basic wound contact, foam, honey-impregnated, hydrocolloid, and 
iodine-impregnated dressings. Hydrogel dressings were better than basic wound contact dressings. 
Other dressings showed no significant differences. According to the probability of ranking results, amniotic membrane 
and hydrogel dressings are the preferred solutions for healing DFUs.
CONCLUSIONS:
The 9 dressings of this study had respective advantages in promoting the healing of DFU, but most of the differences
among the dressings were not significant. According to the analysis of rank probability, amniotic membrane and 
hydrogel dressings are the most advantageous in terms of promoting DFU healing. It is recommended that the most
suitable dressing should be selected according to the conditions of exudate control, comfort and cost.









Lancet Diabetes Endocrinol. 2018 Mar;6(3):186-196. doi: 10.1016/S2213-8587(17)30438-2. Epub 2017 Dec 20.

Sucrose octasulfate dressing versus control dressing in patients with neuroischaemic diabetic foot ulcers (Explorer): an 
international, multicentre, double-blind, randomised, controlled trial.
Edmonds M1, Lázaro-Martínez JL2, Alfayate-García JM3, Martini J4, Petit JM5, Rayman G6, Lobmann R7, Uccioli L8, Sauvadet A9, Bohbot 
S9, Kerihuel JC10, Piaggesi A11.
Author information
Erratum in
Correction to Lancet Diabetes Endocrinol 2018; 6: 186-96. [Lancet Diabetes Endocrinol. 2018]
Abstract
BACKGROUND:
Diabetic foot ulcers are serious and challenging wounds associated with high risk of infection and lower-limb amputation. Ulcers are deemed
neuroischaemic if peripheral neuropathy and peripheral artery disease are both present. No satisfactory treatment for neuroischaemic ulcers
currently exists, and no evidence supports one particular dressing. We aimed to assess the effect of a sucrose octasulfate dressing versus a 
control dressing on wound closure in patients with neuroischaemic diabetic foot ulcers.
METHODS:
We did a randomised, double-blind clinical trial (Explorer) in 43 hospitals with specialised diabetic foot clinics in France, Spain, Italy, Germany, 
and the UK. Eligible participants were inpatients or outpatients aged 18 years or older with diabetes and a non-infected neuroischaemic diabetic
foot ulcer greater than 1 cm2 and of grade IC or IIC (as defined by the University of Texas Diabetic Wound Classification system). We excluded
patients with a severe illness that might lead to them discontinuing the trial and those who had surgical revascularisation in the month before
study entry. We randomly assigned participants (1:1) via a computer-generated randomisation procedure (concealed block size two); stratified by 
study centre and wound area (1-5 cm2 and 5-30 cm2), to treatment with either a sucrose octasulfate wound dressing or a control dressing (the 
same dressing without sucrose octasulfate) for 20 weeks. Both groups otherwise received the same standard of care for a 2-week screening 
period before randomisation and throughout the 20-week trial. Dressings were applied by nursing staff (or by instructed relatives for some 
outpatients). Frequencies of dressing changes were decided by the investigator on the basis of the clinical condition of the wound. Patients were
assessed 2 weeks after randomisation, then monthly until week 20 or occurrence of wound closure. The primary outcome, assessed by intention-
to-treat, was proportion of patients with wound closure at week 20. This trial is registered with ClinicalTrials.gov, number NCT01717183.
FINDINGS:
Between March 21, 2013, and March 31, 2016, we randomly assigned 240 individuals to treatment: 126 to the sucrose octasulfate dressing and 
114 to the control dressing. After 20 weeks, wound closure occurred in 60 patients (48%) in the sucrose octasulfate dressing group and 34 
patients (30%) in the control dressing group (18 percentage points difference, 95% CI 5-30; adjusted odds ratio 2·60, 95% CI 1·43-4·73; 
p=0·002). In both groups, the most frequent adverse events were infections of the target wound: 33 wound infections in 25 (20%) patients of 126 
in the sucrose octasulfate dressing group and 36 in 32 (28%) patients of 114 in the control dressing group. Minor amputations not affecting the 
wound site were also reported in one (1%) patient in the sucrose octasulfate dressing group and two (2%) patients in the control dressing group. 
Three (2%) patients assigned to the sucrose octasulfate dressing and four (4%) assigned to the control dressing died, but none of the deaths
were related to treatment, procedure, wound progression, or subsequent to amputation.
INTERPRETATION:
A sucrose octasulfate dressing significantly improved wound closure of neuroischaemic diabetic foot ulcers without affecting safety
after 20 weeks of treatment along with standard care. These findings support the use of sucrose octasulfate dressing as a local
treatment for neuroischaemic diabetic foot ulcers.
FUNDING:
Laboratoires Urgo Medical.







Cleansing as a 
valuable add-on in 

the therapeutic
approach of a DFU 
patient: a clinical

case
Enrico Brocco, MD

Veneto Regional Referral Center for the 
Treatment of Diabetic Foot.
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NEXODYN AcidOxidizing Solution (AOS)

Main product features are
Acidic pH (2.5 – 3.0)
High Oxidation Reduction Potential (ORP)

(higher than 1,000 mV)
High purity (>95% HClO of free chlorine species; 40-70 ppm) 
Long stability (24 months unopened;

30 days from first opening)

* Nexodyn has been developed based on APR’s proprietary technology TEHCLO®, 
enabling the production of acidic and super-oxidizing solutions containing
free chlorine species, of which stabilized hypochlorous acid (HClO) 
in very high concentration (> 95%), as formula preservative.
26



Bactericidal activity tests Results

Time Kill Assay
EXTENDED-SPECTRUM BETA-LACTAMASE 
(ESBL) PRODUCING 
ENTEROBACTERIACIAE

>99.9999% (> 6.23 Log10) reduction of ESBL-
producing Enterobacteriaciae after 15 second 
exposure time 

Time Kill Assay
MULTI-DRUG RESISTANT (MDR) 
STAPHYLOCOCCUS AUREUS 

>99.999% (> 5.44 Log10) reduction of MDR-
Staphylococcus aureus after 15 second exposure 
time

Time Kill Assay
VANCOMYCIN INTERMEDIATE RESISTANT 
STAPHYLOCOCCUS AUREUS (VISA)

>99.999% (>5.84 Log10) reduction of VI-
Staphylococcus aureus after 15 second exposure 
time 

Time Kill Assay
VANCOMYCIN RESISTANT (VR) 
ENTEROCOCCUS FAECALIS 

>99.999% (> 5.87 Log10) reduction of VR-
Enterococcus faecalis after 15 second exposure 
time

Time Kill Assay  
MULTI-DRUG RESISTANT (MDR) AND OXA-
48 PRODUCING KLEBSIELLA PNEUMONIAE

>99.999% (> 5.32 Log10) reduction of MDR- and 
oxa-48 producing Klebsiella pneumoniae after 15 
second exposure time

Time Kill Assay
EXTENDED-SPECTRUM BETA-LACTAMASE 
(ESBL) PRODUCING PROTEUS MIRABILIS

>99.999% (>5.99 Log10) reduction of ESBL-
producing Proteus mirabilis after 15 second 
exposure time 

Time Kill Assay
MULTI-DRUG RESISTANT (MDR) 
ESCHERICHIA COLI 

>99.999% (>5.92 Log10) reduction of MDR-
Escherichia coli after 15 second exposure time 

NEXODYN IS ACTIVE 
AGAINST SUPERBUGS

BIOBURDEN







Uso di sale di 
DNA frazionato 
quale adiuvante 
della guarigione 

di lesioni nel 
piede.

Enrico Brocco1, Sasa Ninkovic1, Mariagrazia Marin1, Christine Whisstock1, 
Marino Bruseghin1, Giovanni Boschetti1, Raffaella Viti1, Mariano Palena1, 

Roberto Anichini2, Antonio Volpe1.
1Foot & Ankle Clinic, Policlinico Abano Terme

2 U.O. Diabetologia, Pistoia



Gruppo S Gruppo C Stats
Non guariti 3/30 (10%) 7/30 (27,3%)

Tempo di guarigione (wks) 5,74 ± 1,16 8,22 ± 2,92 p=0,001 Mann-
Whitney

T0 Area (cm2) 23,59 ± 5,03 22,50 ±4,94 ns

T1(1 week) VS T0 Area 
(cm2)

15,82 ± 4,06 15,39 ± 5,40 ns t-paired test

T4 Area (cm2) 4,06 ± 2,62 5,67 ± 3,50 p<0,005 t-paired test







Questo studio ha evidenziato:
- tempo di guarigione significati-

vamente inferiore nei pazienti trattati
con ss-DNA rispetto ai controlli;

- una superficie di lesione residua
dopo un trattamento di 4 settimane
significativamente inferiore nei
soggetti trattati rispetto ai controlli.



TRATTAMENTO CHIRURGICO



TASC 2007: “Investigation” 5D.2
Rest pain or ulcer or gangrene +

AP < 70 mmHg
( or TP < 50 mmHg)

or TcPO2 < 30 mmHg



• ~ 50% long occlusions (>10cm)
• ~ 30% three-vessel occlusive lesions
• ~ 50% at least one patent distal foot vessel

1%        8%        14%      36%        11%       27%       1%

Graziani et al. Eur J Vasc Endovasc Surg 2007

Lesions Distribution











Three Main Plantar 
Compartments

• Medial
• Central 

– superficial and deep
• Lateral



“Infections follow fascial 
planes...
surgeons should as well”

WF Todd



J Foot Ankle Surg. 2006 Jul-Aug;45(4):220-6. 

THE IMPORTANCE OF THE “TIMING”

(Severe Infected Diabetic Foot)



Debridement 
Chirurgico 
urgente
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Deformità

Indicazioni per approccio
chirurgico



Amputazione transmetatarsale



Surgical versus Non-surgical Management of Foot Ulcers

Group Age 
years

Duration 
DM yrs

Healing 
Rate 

Healing 
Time 
days

Ulcer 
Recurrence

A 
Non-

Surgery

63.24 
+13.46

18.2            
+8.41

79.2%
19/24

128.9           
+86.60

8

B
Surgery

65.53 
+9.87

16.84          
+10.61

95.4%
21/22

46.73
+38.94

3



TRATTAMENTO CHIRURGICO
Osteomielite

•Rischio operatorio 
“calcolato”
•Tempi operatori brevi

•Anestesia tronculare
•Guarigioni più rapide



















Use of a retrograde nail for 
ankle arthrodesis in Charcot 

neuroarthropathy: a limb 
salvage procedure

L.Dalla Paola, A.Volpe , E. Brocco
et al.

Foot Ankl Int.
Sept.2007



Limb Salvage in Charcot Foot and Ankle Osteomyelitis: Combined Use 
Single Stage/Double Stage of Arthrodesis and External Fixation
Luca Dalla Paola, MD; Enrico Brocco, MD; Tanja Ceccacci, MD; Sasa 
Ninkovic, MD; Sara Sorgentone, MD; Maria Grazia Marinescu, MD; Antonio 
Volpe, MD
Venezia-Padova, Italy



G.Giovanni 61 yrs
CNA with large bone loss
Severe instability
Marked deformity
Misunderstood/mistreated for 2 years







CNA MIDFOOT 
G.Giovanni PRIMA

CNA MIDFOOT
G.Giovanni DOPO

CNA MIDFOOT
G.Giovanni DOPO

CNA MIDFOOT 
G.Giovanni PRIMA

G.Giovanni a 61
EXTREME ATTEMPT OF LIMB 

SALVAGE WITH MASSIVE BONE 
GRAFTING AND EXTERNAL 

FIXATOR



CNA MIDFOOT
G.Giovanni anni 61  DOPO



RADIOLOGICAL AND CLINICAL
OUTCOMES IN THE MEDIUM-TERM OF
THE USE OF AN ANTIBIOTIC BONE
SUBSTITUTE IN THE DIABETIC FOOT

C. Whisstock, M. Marin, M. Bruseghin, S. Ninkovic, G. 
Boschetti, R.Viti and E. Brocco.

Foot&Ankle Clinic Policlinico Abano Terme



METHODS

In nine patients from July 2014 to December 2016 we used a 
calcium Sulphate Hemihydrate + Hydroxyapatite + Gentamicin
Sulfate (CSH + HA + GS) compound to fill resected bone voids
following surgical intervention in OM diabetic foot cases.
Of these nine patients, three were female and six were male 
and their ages were between 49 and 72 years









All patients are now wearing suitable shoes as post-operative 
wounds have healed. 

RESULTS







Raccolta lipo-aspirato

Micro-filtrazione 

Centrifugazione

SVF purificata











2001 2002 2003 2004 2005 2006 2007 2008 2009

2248
3402

4740

6203

7846
8731 9155

10310 9851

2301 2421 2564 2466 2489 2277 2069 2081 1915

endovascolare

by-pass









Amputazioni Italia vs USA in diabetici
dati 2010

Italia 2005 / 2010
Numero 7014 / 7373
Rate di amputazione 

x 10000 = 28.9 / 
24,7

USA 2005 / 2010
Numero 69074 / 

73067
Rate di amputazione x 

10000 = 35,5 / 28,4
Se venisse applicato lo stesso rate di amputazione 
registrato negli USA alla popolazione diabetica italiana 
si avrebbe un aumento del numero di amputazioni di 
1100 unità l’anno !!!



Prevenire ed Educare Ma dove porre l’Attenzione

N Engl J Med 2017;376:2367-75.
DOI: 10.1056/NEJMra1615439



Ulcers Recurrence: central point



More useful to think of patients
Who have archived wound Closure Ad being In 

remission rather than Being healed

The  patients in Remission



Conclusioni 
La recurrence delle ulcere è il problema cardine nel trattamento del Piede 

Diabetico.
Necessità di rifocalizzare gli aspetti legati prevenzione /educazione e 

riallocazione delle risorse dalla guarigione delle ulcere alla 
massimizzazione dell’ ulcer free days.

La Chiave del successo  sta nel Low foot Pressure and High adherence.
E’ necessaria una sistematica scientific-based data driven approach sulla 

footwear design e la valutazione effettive degli outcome valutati 
scientificamente.

Passare dall’ approccio artigianale e personale allo «integrated state-of-art 
approach»
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Le calzature terapeutiche….come una 
medicina……



WHO 2016



Nuova Normativa Prescrizione Ausili
19-3-2017 LEA

Solo scarpe su misura 
con plantari 
personalizzati. 

Classi di rischio 
avanzate o con ”grande 
deformità”









GRAZIE PER L’ATTENZIONE
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