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Introduction
Debridement can now be defined as the 
removal of necrotic, infected or damaged 
tissue and any contamination from a wound 
until the surrounding healthy tissue is exposed. 

Reasons to debride a wound include[2–6]:
n	 Enabling the true dimensions of the 

ulcer to be perceived
n	 Removing necrotic tissue, senescent 

cells and foreign bodies
n	 Reducing dead spaces that harbour 

bacterial growth
n	 Decreasing bacterial load restores 

bacterial balance
n	 Allowing drainage of exudate and 

removal of dead tissue — rendering 
infection less likely

n	 Stimulating the wound-healing cascade 
to increase the healing rate

n	 Encouraging healing, by restoring a 
chronic wound to the acute phase

n	 Enabling a deep swab to be taken for 
culture

n	 Allowing better visual assessment of 
ulcer area (eg sinus tracts or tunneling).

Debridement plays a key role in wound bed 
preparation — one of the cornerstones of 
chronic wound treatment[7]. While there are 
various methods for debridement available, 
traditionally sharp debridement has been 
the gold standard for the rapid removal of 
necrotic, infected tissue[8]. 

New techniques, such as plasma-
mediated bipolar radio-frequency ablation 
(PBRA), have shown promise in early 
studies[9]. The aim of this study was to 
evaluate the use of a new PBRA device in 
the debridement of chronic wounds in the 
outpatient setting.

Coblation
Coblation- plasma based bipolar radio frequency 
is based on the creation and application of a 
high energy field called 'glow discharge plasma'. 
This plasma ablates tissue through a chemical 
process not a thermal process as highly energised 
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The term 'debridement' was first used by French military surgeons 
in the 18th century and literally means ‘unbridling’. It was used to 
describe a treatment similar to fasciotomy for what would now be 
described as compartment syndrome[1]. This initial definition did 
not involve the removal of any tissue from the wound. Historically, 
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about the best way to treat traumatic wounds, and by the end of 
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be explored surgically and that all foreign material and devitalised 
tissue should be removed from the wound — the term debridement 
was resurrected to describe this process[1]. Disclaimer: the product 
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Authors:
AJ Richards, DC Bosanquet,  

N Jones, N Ivins, KG Harding 

References
1. Guthrie HC, JC Clasper. Historical 

origins and current concepts 
of wound debridement. J Royal 

Army Medical Corps 2011; 157(2): 
130-2.

2. Steed DL, et al. Effect of extensive 
debridement and treatment 

on the healing of diabetic foot 
ulcers. Diabetic Ulcer Study 

Group. Journal of the American 
College of Surgeons 1996; 

183(1): 61-4

3. Consensus development 
conference on diabetic foot 
wound care. 7-8 April 1999, 

Boston, MA. American Diabetes 
Association. Advances in wound 
care : the journal for prevention 
and healing 1999; 12(7): 353-61

Te  c h n o l o g y  u p d a t e :

Technology and product reviews



www.woundsinternational.com 29

Technology update Plasma-mediated bipolar radio-frequency ablation 

References
4.	R obson MC, Stenberg BD, 

Heggers JP. Wound healing 
alterations caused by 
infection. Clinics in plastic 
Surgery 1990; 17(3): 485–92. 

5.	 Levin ME. Prevention and 
treatment of diabetic foot 
wounds. Journal of wound, 
Ostomy, and Continence 
Nursing 1998; 25(3): 129–46.

6.	 Levin ME. Diabetic foot ulcers: 
pathogenesis and management. 
Journal of ET Nursing 1993; 20(5): 
191–98.

7.	 Schultz GS, Sibbald RG, Falanga 
V, et al. Wound bed preparation: 
a systematic approach to wound 
management. Wound Repair and 
Regeneration 2003; 11 Suppl 1: 
S1–28.

8.	 Kirshen C, Woo K, Ayello E, Sibbald 
G. Debridement: a vital component 
of wound bed preparation. 
Advances Skin Wound Care 2006; 
19(9): 506–17; quiz 517–19.

9.	N usbaum AG, Gil J, Rippy MK, 
Warne B, Valdes J, Claro A, Davis 
SC. Effective method to remove 
wound bacteria: comparison of 
various debridement modalities in 
an in vivo porcine model. J Surg Res 
2011; 176(2): 701–07 

10.	Stalder KR, Woloszko J. Plasma 
ablation, coagulation, and 
dentistry 12.1 Electrical discharges 
in conducting liquids: plasma-
mediated electrosurgical systems. 
In: Laroussi M et al (eds). Plasma 
Medicine. Cambridge University 
Press, Cambridge and New York, 
2012: 261–93.

11.	Black CE, Costerton JW. Current 
concepts regarding the effect 
of wound microbial ecology 
and biofilms on wound healing. 
Surgical Clinics North America 2010; 
90(6): 1147–60.

12.	Mancini PF. A New System for Skin 
Resurfacing: Preliminary Clinical 
and Histologic Reports. Aesthetic 
Surgery Journal 1999; 19(6): 
459–64.

13.	Davis S, Nusbaum A. What Is New 
in Debridement? Adv Wound Care 
2010; 1: 535–41.

particles in the plasma break down molecules in 
the target tissue[10].

METHOD
Six patients with chronic leg ulcers of 
varying aetiology had their wounds 
debrided with the PBRA device 
(WoundWand®, ArthroCare Corp). All 
patients had topical local anaesthetic 
(EMLA®, AstraZeneca UK Ltd) applied to 
the wound one hour prior to the procedure 
taking place.

The PBRA device consists of an active 
electrode at the distal tip, manufactured 
from tungsten wire. The active and return 
electrodes are contained within an alumina 
ceramic spacer. 

The PBRA device also incorporates saline 
delivery through the spacer of the device 
to the distal electrodes, in order to act as a 
medium for the formation of highly focused 
plasma. There is also a large suction portal 
at the distal tip of the device to remove 
excess saline and debrided tissue from the 
surgical site. 

This device is designed to be used 
exclusively with the Coblator IQ® Controller 
(ArthroCare Corp), which regulates power 
output to the device via an attached foot 
pedal and includes an integrated saline 
pump for consistent saline delivery. The user 
interface of the controller allows the user 
to manually select the ablation set point, 
saline flow rate, and coagulation set point 
for the device[8]. All procedures were carried 
out at the default settings of ablation set 
point of 7 and saline flow rate of 50mL/min. 

Figure 1a shows the PBRA device in 
action. The power source and portable 
suction unit are visible in the top-right 
corner. All wounds were debrided until 
the operator felt the clinical aims of the 
procedure had been achieved or the patient 
could no longer tolerate the procedure. 
Haemostasis was achieved prior to the end 
of the procedure. Figures 1b and 1c show the 
wound before and after, respectively.

Figure 2 shows a series of images of a 
pressure ulcer on a heel being debrided 
— the procedure was deemed complete 
when the wound bed consisted of healthy 
tissue and haemostasis had been achieved. 
A scalpel blade was used in all patients 
to remove dry or macerated skin from 
around the wound edge. Data regarding 
patient demographics and wound type 
were collected, as well as data concerning 

procedure length, use of equipment, other 
techniques used and additional comments 
of operator and patients. Patients were 
followed up as routine in the outpatient 
clinic.

RESULTS
A total of seven procedures were carried 
out. Four men and two women had their 
wounds debrided using the PBRA device, 
while one man had his wounds debrided 
twice. The aetiologies of the wounds 
included venous ulceration (five patients) 
and lower limb pressure ulcers in a patient 
with a spinal cord injury (two patients). Five 
procedures were completed with the device. 
Two of the procedures were stopped due 
to pain, which was variously described as a 
burning or stinging sensation. 

Operators reported that the device was 
easy to use and had a short and steep 
learning curve. It debrided and removed 
infected and necrotic tissue easily to leave 
healthy appearing wound bed. It was felt 
that the device decreased procedure time. 

However, if the time taken to set up the 
device is taken into account, there was no 
net decrease in overall time when compared 
with traditional sharp debridement. Two 
patients also required traditional sharp 
debridement of the wound bed to complete 
the procedure. No adverse events were 
reported. All patients’ wounds appeared 
healthier at subsequent routine outpatient 
clinic follow-up visits.

discussion
Debridement is established as a vital part 
of wound bed preparation and, thus, the 
treatment of chronic wounds. Although 
several methods have been evaluated and 
compared for relative efficacy, few have 
been shown to be superior to sharp surgical 
debridement[11]. The rationale for using 
PBRA in wound debridement comes from 
its ability to selectively ablate tissues as 
demonstrated by its use in skin resurfacing 
procedures[9; 12]. In vivo studies using porcine 
models have demonstrated the potential of 
PBRA as a debridement tool and it is ability 
to reduce bacterial load in a wound[9,13]. 

This series demonstrates that in the 
outpatient setting the PBRA device can 
achieve the clinical aims for debridement. 
It shows that the method meets many 
of the ideals one seeks in a debridement 
technique, including ease of use, safety, 

Technology and product review
s



Wounds International Vol 3 | Issue 2 | ©Wounds International 20123

Technology and product reviewsTechnology and product reviews

Wounds International Vol 3 | Issue 4 | ©Wounds International 201230 

efficacy, precision and speed. 
While the procedure time was felt to be 

shorter when compared with how long the 
same procedure would have taken using 
traditional sharp debridement techniques, it 
is likely that there is only a minimal net gain 
in terms of time saving when the time to 
administer anaesthetics and increased set-
up time are taken into account. In a more 
formal setting, such as an operating theatre, 
this set-up time would be greatly reduced 
compared with an outpatient environment. 
Although the procedure was well tolerated 
by most of the patients, two patients did ask 
for the procedure to be stopped because of 
pain.

All of the sensate patients reported that 
having their wound debrided with the PBRA 
device felt different to having it debrided 
with a scalpel. The commonest description 
of this sensation was a burning or stinging 
sensation[9]. Stopping the procedure was 
found to relieve their symptoms. This was 
not an issue in the non-sensate patients, ie 
those with neuropathy or spinal cord injury. 

It may well be that the topical local 

anaesthetic did not penetrate the tissues to 
an adequate depth for the procedure to be 
completed. Sub-cutaneous injections of local 
anaesthetic may be sufficient, however, and 
for large wounds regional anaesthesia might 
be more appropriate. However, this would 
prevent the procedure being carried out in an 
outpatient setting.

Conclusion
Although a small case series was used, this study 
demonstrates that PBRA is a safe technology 
that is useable in the outpatient setting to 
achieve adequate wound bed preparation in 
appropriately selected patients. Further large-
scale studies are required, including a cost-
benefit analysis to demonstrate any superiority 
over established techniques.
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Key Points
1.	 Debridement plays a key role in wound 

bed preparation, one of the cornerstones 
of treatment of chronic wounds.

2.	 In vivo studies using porcine models have 
demonstrated the potential of PBRA as a 

debridement tool and it is ability to reduce 
bacterial load in a wound.

3.	 PBRA is a safe technology, suitable for 
the outpatient setting in order to achieve 

adequate wound bed preparation.

4.	 Average depth of penetration of the device 
is 100 microns, causing minimal damage 
to surrounding tissue when compared to 

standard radio frequency and diathermy.

Figure 1a–c: A series of before, during and after images (from left to right) showing the debridement of a medial malleolar ulcer. 
The image far left shows the PBRA device in action in an outpatient setting. 

Figure 2a–c: A series of images showing a pressure ulcer on a heel being debrided using the PBRA device. Note the cauterised 
bleeding point in the 2c (far right). The PBRA device has a separate cautery function.


