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1.In a person with diabetes who is at risk of foot ulceration 
a. and with no or limited foot deformity, no pre-ulcerative lesions and no 
plantar ulcer history (IWGDF risk 1-3), educate to wear footwear that 
accommodates the shape of the feet and that fits properly. (Strong; Low) 

2.and with a foot deformity that significantly increases pressure or a pre-
ulcerative lesion (IWGDF risk 2 or 3), consider prescribing extra-depth shoes, 
custom-made footwear, custom-made insoles, and/or toe orthoses. (Strong; 
Low) 

3.and with a healed plantar foot ulcer (IWGDF risk 3), prescribe therapeutic 
footwear that has a demonstrated plantar pressure relieving effect during 
walking, to help prevent a recurrent plantar foot ulcer; furthermore, encourage 
the person to consistently wear this prescribed footwear, both indoors and 
outdoors. (Strong; Moderate) 



% recidiva ulcere

 58.3% gruppo con calzature 
non terapeutiche

 27.7% gruppo con calzatura 
terapeutica



Effectiveness of Diabetic Therapeutic

Footwear in Preventing Reulceration

MATTHEW L. MACIEJEWSKI

Diabetes care, 2004

I dati sull’efficacia delle calzature nei 
pazienti diabetici sono ancora pochi e 
sono necessari ulteriori studi prospettici 
randomizzati caso/controllo, al fine di 
identificare per ciascuna condizione 
clinica la miglior opzione terapeutici

http://care.diabetesjournals.org/content/vol27/issue7/images/large/zdc0060413040001.jpeg


Gruppo A: trattamento standard 
(educazione e calzature confortevoli)

Gruppo B: educazione e calzature ortopediche
con ortesi plantare









Clinical Features Orthesis Shoe Height Pivot Point Sole

Loss of protective 
sensation

Yes Low N.A.

L.J.M. Yes Low Rigid

Pes cavus /Hammer toes Yes Bottine Proximal Rigid

Flat foot /Allux valgus Yes Bottine Rigid

Previous 
ulcer/amputations

Yes High Proximal Rigid

Chronic Charcot Yes High Proximal Rigid

[Dahmen et al .Diabetese Care 2001]



I Plantari
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1) To develop a novel quantitative-statistical framework (QSF) for the 
evaluation and design of the insoles’ offloading performance through in-
shoe pressure measurement; 

2) To compare the pressure-relieving efficiency of 
  
  -traditional shape- based total contact customised insoles 

 (TCCI) 
  
  -CAD-CAM approach by the QSF. 

Aims: 



from a pool of 

220 patients screened in 
the Diabetic Foot Centre 

at the Department of Endocrinology and Metabolism of Perugia University

We recruited 30 neuropathic diabetic patients 
in cross-sectional study design 



Classificazione del Rischio di 
Ulcere ai piedi nel Diabete

Classe Caratteristiche Rischio Controlli

1 Assenza di neuropatia sensitiva Assente annuali

2 Presenza di neuropatia sensitiva Medio 6 mesi

3 Presenza di neuropatia sensitiva, 
segni di vasculopatia periferica e/o 
deformità dei piedi

Alto 3 mesi

4 Pregressa ulcera Altissimo 1-3 mesi

(International Working Group on the Diabetic Foot, 2010) 










Vasculopatia Periferica



Polsi 				SX					DX

Popliteo			presenteipoassente	presenteipoassente

Tibiale Posteriore		presenteipoassente	presenteipoassente

Pedidio			presenteipoassente	presenteipoassente



			ABI	SX____________		DX______________



				(spec 100%; sens 95% se non neuropatia; Faglia, 1999)







Neuropatia Periferica





		Sensibilità Vibratoria (volts)

		

		Monofilamento



		

		SX

		DX

		

		Piede SX NormaleRidottoAssente



		Malleolo

		_______

		_________

		

		Piede DX NormaleRidottoAssente



		Alluce

		_______

		_________

		

		





					(sens 100%; spec 77% ;Armstrong, 1998) 



DNI
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SCHEDA RACCOLTA DATI

 (
DATI ANAGRAFICI DEL PAZIENTE
CODICE PAZIENTE:
_
DATA DI NASCITA                ___/___/___     
Tel:
Sesso M  F
)



















Anamnesi patologica Remota del Piede



Ulcera Pregressa	SINO SXDX	Durata____________Sede_____________________

Amputazione Pregressa	SINO SXDX	Causa_____________________________________

Osteoartropatia di Charcot	SINO SXDX	Sede______________________________________						



Esame Obiettivo



Deformità digitali	SINO SXDX Sede____________________________________      

Prominenze ossee	SINO SXDX Sede____________________________________       

Osteoartropatia di Charcot 	SINO SXDX Sede____________________________________      

Ipercheratosi 	SINO SXDX Sede____________________________________      

Atrofia muscoli interossei 	SINO SXDX 

Alterazioni ungueali			SINO SXDX Sede____________________________________      

Flittene				SINO SXDX Sede____________________________________  

Fissurazioni 				SINO SXDX Sede____________________________________  

Escoriazioni superficiali		SINO SXDX Sede____________________________________  

Micosi interdigitali			SINO SXDX Sede____________________________________  

Piccoli ematomi			SINO SXDX Sede____________________________________  

Ulcera in atto       SINO		SXDX  Sede_________________Causa_________________
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DEFINIZIONE DELLA CLASSE DI RISCHIO  
Verranno così definiti i seguenti gruppi di rischio: 




mensilepregressa ulcera e/o 
amputazione




molto elevatoClasse 3




trimestraleneuropatia e arteriopatia
e/o deformità




elevatoClasse 2




semestralesolo neuropatiamedioClasse 1




annualeno neuropatia o 
arteriopatia o deformità




assenteClasse 0




Periodicità
controlli




Caratteristiche
cliniche




Grado di 
rischio




mensilepregressa ulcera e/o 
amputazione




molto elevatoClasse 3




trimestraleneuropatia e arteriopatia
e/o deformità




elevatoClasse 2




semestralesolo neuropatiamedioClasse 1




annualeno neuropatia o 
arteriopatia o deformità




assenteClasse 0




Periodicità
controlli




Caratteristiche
cliniche




Grado di 
rischio














DEFINIZIONE DELLA CLASSE DI RISCHIO


  


Verranno così definiti i seguenti gruppi di rischio: 


mensile pregressa ulcera e/o 


amputazione


molto elevato Classe 3


trimestrale neuropatia e arteriopatia


e/o deformità


elevato Classe 2


semestrale solo neuropatia medio Classe 1


annuale no neuropatia o 


arteriopatiao deformità


assente Classe 0


Periodicità


controlli


Caratteristiche


cliniche


Grado di 


rischio


mensile pregressa ulcera e/o 


amputazione


molto elevato Classe 3


trimestrale neuropatia e arteriopatia


e/o deformità


elevato Classe 2


semestrale solo neuropatia medio Classe 1


annuale no neuropatia o 


arteriopatiao deformità


assente Classe 0


Periodicità


controlli


Caratteristiche


cliniche


Grado di 


rischio
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Classe 3 21
Classe 4 9



In the first session, the subjects were 
provided with special sandals with a 
neutral flat insole (NFI)

TEST EXECUTION AT T1 VISIT



Hyperkeratosis and previous ulcer 
were detected with picture and 

blueprints

TEST EXECUTION AT T1 VISIT



1-Entering patient data
2-Choice of footwear and insole
3-Application of the Pedar (Novel Gmbh) multi-sensor slab 
system
4-Preparation of sensorized insoles
5-Static test execution
6-Test execution in dynamics
7-Removal of the multi-sensor insole system Pedar (Novel 
Gmbh)
8-Impression taking
9-Macroscopic processing of baropodometric analysis data

TEST EXECUTION AT T1 VISIT



 1-Entering patient data
TEST EXECUTION AT T1 VISIT



2-Choice of footwear and insole

TEST EXECUTION AT T1 VISIT



TEST EXECUTION AT T1 VISIT
 3-Application of in-shoe dynamic plantar 

pressure insoles,  measured using the 
PEDAR-X system (Novel GmbH, Munich, 
Germany). 



TEST EXECUTION AT T1 VISIT

 4-Preparation of sensorized insoles



5-Static test execution
6-Test execution in dynamics
7-Removal of the multi-sensor insole 
system Pedar (Novel Gmbh)

  in neutral condition

TEST EXECUTION AT T1 VISIT



8-Impression taking
TEST EXECUTION AT T1 VISIT

Seated subjects were positioned with their knee at 90°
and ankle in a neutral position while the impressions were
obtained.
The same examiner pressed the foot deeply into the foam
box by stabilizing a subject's ankle and applying
downward pressure from above the knee.
An additional push was then applied to the dorsum of the
foot and toes.
The foot was then removed from the foam, and the process
was repeated with the opposite foot. 



The foam impressions were scanned using a 3D 
scanner (Guantificio Altotiberino ECOSANIT 
Calzature Snc, Anghiari (AR), Italy), and 
immediately sent to an orthotic supply company for 
the total contact custom insoles (TCCI) manufacture 
The 3D scans were sent to a different orthotic 
company for CAD-CAM processing and creation of 
the custom milled insoles (CAD-CAM_CMI). 

TEST EXECUTION AT T1 VISIT



Cad-cam



-Traditional shape- based total contact customised insoles 
(TCCI)



In the second session, the NFI was removed, and the same 
sandals were able to accommodate the custom-made insoles 

According to the double-blind design, the coatings of the foot orthoses were
visually indistinguishable. Hence, both the participant and the data recording
operators were blind about the types of orthoses tested 
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