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Primary AIM

To discuss and invite more research collaboration in the area of 
diabetic foot ulcer utilising extracorporeal shockwave treatment



Diabetic foot ulcers (DFU’s)  
 Complex & complicated to manage
 Attributed to diabetic progression and changes despite glycemic control 

 Neuropathy
 Circulatory
 Diminished tissue synthesis / disruption to epithelialization & TGF-ß transcription
 Altered immuno-regulation & function (ie neutrophil function)
 Infection

 Most common complication seen in DM & impacts approx. 15-25% of sufferers    
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Diabetic foot ulcers (DFU’s): Underlying causes a key factor for management 
 

 Ischaemic
 Neuropathic
 Neuroischaemic 

 Increase in incidence 
 Most commonly seen DFU’s
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Diabetic foot ulcers (DFU’s): Typical etiological features
 

Introduction
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Feature Ischaemic Neuropathic Neuroischaemic

Sensation Insensate Painful Some deg. of sensory deficit

Necrosis / Callus Thick callus Necrotic Highly prone to necrosis with 
some callus present.

Wound bed Granulated, pinkish, with 
callus present

Sloughy, pale, poor 
granulation

Generally poor granulation

Temp. & pulse Warm with bounding pulse Cold with absence of pulse Cold with absence of pulse

Typical location Weight bearing / pressure 
regions

Tips & in-between digits, 
lateral bor

Foot and toe margins

Other features Dry skin Non-healing Non-healing + high risk of 
infection.

Incidence 10 – 20% 10 – 15% >50%



Diabetic foot ulcers (DFU’s): Current Management Guidelines:
 Treatment of primary and secondary disease & issues

 Blood sugar; CVD; CAD; Habits etc.

 Improve micro & macro circulation where possible
 Wound management & infection control

 Debridement (hydro / autolytic etc.); NPWT; biofilm detection and disruption; inflammatory 
control; moisture balance; antimicrobials; epithelial edge advancement 

 Off load pressure regions

Aimed at amputation prevention!
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Introduction

Diabetes
• Type 1
• Type 2

Comorbidity
• Neuropathy
• Ischaemia
• Impaired tissue synthesis
• Immune alteration
• Infection
• Habitual tendencies

Management 
Aimed at 

Amputation 
Prevention 

  How effective are current strategies?
  Economic viability and sustainability?
  Are there other methods? 



Extracorporeal Shockwave Treatment (ESWT)
An adjunct treatment options for the management of 

diabetic ulcers
 

ESWT
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ESWT in Diabetic Ulcers

Wounds Repair and Regeneration. 2012; 20(4): 256 – 265. 



Outcome

not healed

missed

healed

<50

>50

Non Diab.

Diabetic

70%

74%

6%

17%

6%

14%

Healing time: 48 day from 1st ESW Tx
No of treatments: 3 – 5 sessions 
Similar response in both groups

Mittermyar et al Wound Rep Reg 2012; 20(4):256 – 265.



Outcome: Superficial Tissue Perfusion  

Mittermyar et al Wound Rep Reg 2012; 20(4):256 – 265.

Baseline 7 days post ESWT



Outcome: Case file  

Baseline
0.7cm x 1cm

2nd month post ESWT



Outcome: Case file  

Baseline 52 days post ESWT (4 sessions) 

Moretti, Notarnicola, Baggio et al. 2008 – Ref 36 



 

ESWT in Diabetic Ulcers

2011; 92(2):187 – 193. 



Outcome  

Wang et al Diab Res Clin Prac.2011; .92(2): 187 – 193.



Outcome: Perfusion Status  

Wang et al Diab Res Clin Prac.2011; .92(2): 187 – 193.Baseline    Post ESWT

Baseline   Post HBOT

Significant increase in perfusion 
status in ESWT vs HBOT



Outcome: Histological Features  

Wang et al Diab Res Clin Prac.2011; 92(2): 187 – 193.     Baseline    Post ESWT

Baseline   Post HBOT

Significant increase in cell 
proliferation, concentration and 
activity in ESWT vs HBOT



 

ESWT in Related Research



Results: Baseline vs Post Tx – at 24wks.
Figure 1 Comparison of post Tx. outcomes in 
vibration perception (Biothesiometer) scores:

Txl. (green) less volts required to detect stimulus 
from baseline.

Ctrl. (Red) continued disease progression from 
baseline

Figure 2 Comparison of post Tx. outcomes in 
electro-stimulation scores:

Txl. (Green) less volts required to detect stimulus in 
all 3 domains from baseline.

Ctrl (Red) continue disease progression except in 
detection domain – which is a confounding factor.



Results: Baseline vs Post Tx – at 24wks.
Investigations Pre-ESWT Post ESWT Comments

10g Monofilament  4/10 regions detected 9/10 regions detected Improvement to pressure & touch perception

128Hz Tuning Fork Undetected in 5 regions Detected in all 5 regions Improvement to vibration perception

Neurotip Not distinguished Distinguished in 4/5 regions Improvement to noxious / innocuous detection 

Thermal Intact Intact Unchanged 

Electrostimulation
DE: 25mA
DC: 45mA
PN: 135mA

DE:15mA
DC: 35mA
PN; 105mA

Overall improvement observed in all 3 
domains of stimulus; Detection, Discomfort 
and Pain. Highest change noted in Pain 
Domain .

Biothesiometer 37.74volts (Average) 28.04volts (Average)
Overall improvement observed over all 5 
regions.

Subjective report
Patient noted sensory changes in Txl in being 
able to feel fine sand particles and water 
droplets from a hand held shower.



ESWT: Physics  

Acoustic Shock-wave Characteristics 

Electrohydraulic shockwave field:

Ellisoidal (Blue)
Parbolic (Yellow)
Focused / diffused 
High / Soft-intensity
Narrow / wide therapeutic zone



ESWT: Impact on Human Tissue  

References: 16 - 45



ESWT: Safety & Efficacy  

References: 16 - 45

Urology 1970’s

Orthopaedics & 
Sports Medicine 
1990’s 

Cardiology 2000

ED 2010

Rationale for further investigation & implementation for DFU’s

  Systemically neutral
  Safe
  Hypoxic & Ischaemic correction
  Neuro modulation
  Inflammation modulation
  Tissue synthesis promotion
  High rate of resolution
  Low number of Tx
  Economically viable



Welcome  

We welcome you to join us in collaborative research in diabetes and 
other areas of interest.

We can help establish a regional ESWT Society

Collaborate with member institutions and members of the ISMST

Welcome to our 19th International Scientific Congress in Malaysia
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Contact for research collaboration & information

Email: nopain@xtra.co.nz 
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