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dermaPACE®

The dermaPACE® System noninvasively delivers focused, extracorporeal shockwaves that stimulates 

biological responses at the cellular level via mechanical stressing of tissue. The study presented here 

demonstrates the effectiveness of the dermaPACE System, when used in conjunction with standard of 

care, in healing diabetic foot ulcers and wound area reduction. Additionally, it is shown that treatment 

with dermaPACE System upregulates multiple growth factors associated with angiogenesis, inflammatory 

modulation, tissue repair, and a reduction in cell death.

STUDY METHODS

This study was designed to evaluate the effectiveness of dermaPACE treatment in chronic skin ulcers and 

to compare the results with that of hyerbaric oxygen therapy (HBOT). The treatment arms were evaluated 

based upon rates of wound closure, bacteriological study, local blood flow perfusion scan, histomorphological 

examination, and immunohistochemical analysis.

This prospective, open-label, randomized (unblinded) study enrolled 77 patients. The dermaPACE group  

(39 patients/44 feet) received shockwave therapy twice per week for a total six treatments. The HBOT group  

(38 patients/40 feet) received hyperbaric oxygen therapy daily for total 20 treatments.

CONTRAINDICATIONS, POTENTIAL COMPLICATIONS,  
AND WARNINGS

Typical HBOT Treatment Typical dermaPACE Treatment

Characteristic

Patient Demographic Characteristics:

dermaPACE Group HBOT Group p-value

Numbers of patients/numbers of feet treated 

Average age (years) (range) 

Average size (cm2) (median – range)

Average duration (months) (median – range) 

Numbers right foot/left foot 

Numbers bilateral feet 

Location of ulcer: Dorsal

Location of ulcer: Plantar

Average HbA1c (range) 

Average ankle brachial index (ABI) (range)

Average follow-up (months) (range)

39/44 

60.51 ± 13.97 (20-81)

4 (1.5 – 9) 

 6 (3 – 16)

17/27

5

13

31

8.76±2.23 (5.6 – 12.4)

1.07± 0.010 (0.83 – 1.25)

13.50 ± 4.31 (3 – 18)

0.826

0.795

0.059

0.060

0.257

0.836

0.327

0.060

0.079

38/40

62.45 ± 13.95 (23 – 88)

7 (2 – 12)

6 (6 – 10)

24/16 

2

11

29

8.09 ± 1.76 (5.4 – 12.1)

0.91 ± 0.27 (0.36 – 1.25)

11.1 ± 5.19 (3 – 18)



STUDY RESULTS

Wound closure and wound area reduction:

 • Rates of complete wound closure: dermaPACE demonstrated superiority over HBOT in the rate of complete 

wound closure — 24 (N=44) 57% vs. 10 (N=40) 25%; (p=0.003)

 • >50% wound area reduction: a greater number of wounds reduced in size by more than 50% in the 

dermaPACE group as compared to the HBOT group — 14 (N=44) 32% vs. 6 (N=40) 15%; p = 0.071

The dermaPACE System treatment is a localized, concentrated treatment on the wound and periwound 

area, whereas HBOT is a whole body treatment and the effects are diluted (not fully concentrated on the 

wound site).

PERFUSION

Doppler imaging was used to determine the acute perfusion levels of each wound. The dermaPACE group 

demonstrated superiority over the HBOT group in the increase in localized perfusion.

Scan Before Scan After Scan Before Scan After

dermaPACE TREATMENT HBOT TREATMENT 

Cohort

Perfusion Levels: 

Baseline, Prior to 
Initial Treatment

After 
Treatment p-value1

dermaPACE (N=44) (range)

HBOT (N=40) (range) 

p-value2

1 Within group comparison of data before and after treatment regimen
2 Between group comparison of data

0.48 (0.32 – 0.64)

 0.59 (0.50 – 0.63)

0.245 

 <0.001

0.916

0.61 (0.40 – 0.79)

0.50 (0.11 – 0.53)

0.002

Blood Flow Perfusion Scans 

Before Treatment 
With dermaPACE

After Treatment 
With dermaPACE

Outcome

Study Results: 

dermaPACE Group
(N=44 feet)

HBOT Group
(N=40 feet) p-value

Complete ulcer closure 

>50% closure 

Unchanged ulcers 

Worsened ulcers 

After 2nd Course of Treatment 

Complete ulcer closure 

>50% closure 

Unchanged ulcers 

Worsened ulcers

24 (57%)

14 (32%)

5 (11%)

0

 N=14

7 (50%) 

 6 (43%)

1 (7%)

0

 0.003

0.071

< 0.001

0.005

0.815

0.015

10 (25%)

6 (15%)

24 (60%)

0

N=17

1 (6%)

 8 (47%)

8 (47%)

0
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MOLECULAR CHANGES DUE TO TREATMENT

The cellular activity levels of all wounds were determined using hematoxylin-eosin (HE) staining and 

magnification techniques. The dermaPACE® group exhibited superiority in increases in vWF, VEGF, eNOS, 

PCNA, and EGF after the treatment regimen as compared to baseline within group and also before and after 

treatment as compared to the HBOT group. dermaPACE also demonstrated superiority in the decrease in cell 

apoptosis (TUNEL technique) after treatment regimen as compared to baseline in group and also compared to 

the HBOT group.

 • vWF (von Willenbrand Factor) increase is indicative of new vessel formation. Superiority was observed within the dermaPACE group (p=0.038) after 
treatment as compared to baseline as well as compared to the HBOT group (p=0.024)

 • VEGF (Vascular Endothelial Growth Factor) increase is indicative of increased vascular permeability and microvascular activity including 
angiogenic growth of new blood vessels. Superiority was observed within the dermaPACE group (p<0.001) after treatment as compared to baseline  
as well as compared to the HBOT group (p<0.001)

 • eNOS (endothelial Nitric Oxide Synthase) is an immune system transmitter and vasodilator associated with wound closure. Superiority was 
observed within the dermaPACE group (p=0.001) after treatment as compared to baseline as well as compared to the HBOT group (p=0.009)

 • PCNA (Proliferating Cell Nuclear Antigen), a precursor to DNA synthesis and tissue repair, indicates an elevation in cellular proliferation assisting 
wound repair. Superiority was observed within the dermaPACE group (p<0.001) after treatment as compared to baseline as well as compared to the HBOT 
group (p<0.001)

 • EGF (Epidermal Growth Factor) is indicative of epithelial cell growth and wound healing. Superiority was observed within the dermaPACE group  
(p=0.002) after treatment as compared to baseline as well as compared to the HBOT group (p<0.001)

 • The TUNEL technique detects the rate of cell apoptosis (cell death). Apoptosis rates are increased in chronic wound beds and necrotic tissues.  
A decrease in cell apoptosis following dermaPACE treatment (p=0.005 and p=0.001) indicates an increase in cellular viability and a decrease in the rate  
of cell death.

 
For device and supply ordering, refurbishments, technical support, and customer service, please email order@sanuwave.com  
or call 770-419-7525.

Compound

Molecular Changes Resulting After dermaPACE or HBOT Treatment:

Before Treatment
Mean ± SD

After Treatment
Mean ± SD p-value1

dermaPACE

HBOT

p-value2

dermaPACE

HBOT

p-value2

dermaPACE

HBOT

p-value2

dermaPACE

HBOT

p-value2

dermaPACE

HBOT

p-value2

dermaPACE

HBOT

p-value2

vWF

VEGF

eNOS

PCNA

EGF

TUNEL

13.5 ± 9.2

19.4 ± 9.58

0.413

39.3 ± 7.68

44.1 ± 8.4

0.155

22.4 ± 6.53

27.5 ± 7.6

0.149

27.8 ± 10

28.9 ± 8.2

0.781

29.1 ± 10.5

32.5 ± 13.8

0.651

67.6 ± 9.1

63.0 ± 12.3

0.427

0.038

0.893

<0.001

0.090

0.001

0.400

0.001

0.061

0.002

0.051

0.005

0.161

49.7 ± 10.7

21.17 ± 11.7

0.024

65.7 ± 13.5

45.8 ± 4.1

<0.001

54.64 ± 16.3

37.1 ± 22.1

0.009

60.5 ± 21.9

36.7 ± 11.9

0.001

68.9 ± 11.1

40.8 ± 14.8

<0.001

31.9 ± 16.4

57.6 ± 23.7

0.001

1 Within group comparison of data before and after treatment regimen
2 Between group comparison of data


