TEMPLATE

In patients with contaminated open fractures, does ultrasonic debridement compared with conventional manual curettage improve
decontamination?

Section 1: Background (<300 words):

Ultrasonic-assisted wound debridement (UAWD) is a method of wound bed preparation that utilizes low-frequency ultrasound waves
delivered through a saline solution to remove devitalized tissue and biofilms. It is considered a selective and atraumatic technique,
meaning it targets non-viable tissue while leaving healthy tissue unharmed.

How UAWD Works: The procedure relies on the mechanical physical forces of cavitation and microstreaming,. The process generally
follows these steps:

« Vibration: A specialized handpiece, called a sonotrode, vibrates back and forth at a high frequency—typically 25,000 times per
second (25 kHz).

o Cavitation: These rapid vibrations in the saline medium cause the formation and subsequent implosion of tiny vacuum bubbles,
a phenomenon known as cavitation.

e Microstreaming: When these bubbles implode, they generate powerful shockwaves and streaming within the saline.

o Selective Tissue Removal: These shockwaves create a small shearing tensile force across the wound bed. Because necrotic
tissue is less elastic than healthy tissue, this force liquefies and breaks it off. Healthy tissue remains intact due to its greater
elasticity.

Primary Clinical Effects: UAWD facilitates wound healing through three main actions:
1. Debridement: It immediately and selectively removes non-viable or devitalized tissue, such as slough and necrotic debris.

2. Bactericidal Activity: The shockwaves and microstreaming dislodge and wash away bacteria and disrupt complex biofilms.
They also disrupt bacterial cell membranes and encourage the production of nitrous oxide, which helps de stroy microbial cells.



3. Wound Stimulation: The treatment can stimulate the release of growth factors, encourage fibroblast migration and proliferation,

and promote epithelialization at the wound edges,

Section 2: Data extraction table

For each included study: Author/Year, Study Design, Sample Size, Population, Intervention/Comparator, Key Outcomes, Results, and

Follow-up duration.

Example table template (can be edited as per the question)

S.no | Author, Study Sample Size Study population Groups compared | Results
year of Design (add (Inclusion and
publication, individually for | exclusion criteria)

Country each group if
multiple
groups
compared)

1 Gillian Review of 3 Cases, Chronic Wounds on | No comparison rapid debridement, wound healing
Butcher, Literature chronic Extremity and groups stimulation and antibacterial activity
British and Case wounds Abdomen
Journal of Reports
Nursing,

2013,

Australia

Section 3: Results summary write-up (upto 500 words)




These studies explore ultrasonic-assisted wound debridement (UAWD) as a modern technique for managing chronic and complex
injuries. By using low-frequency ultrasound waves to create saline cavitation, this method selectively destroys dead tissue and harmful
biofilms while preserving healthy structures. The authors contrast UAWD with traditional methods like surgery or larvae, highlighting
its antibacterial properties and ability to stimulate natural healing. While the initial equipment cost is high, the technology offers a
cost-effective alternative to operating theaters by allowing treatments in outpatient settings. Ultimately, the source emphasizes how
this precise technology can improve patient quality of life and provide more accurate diagnostic clarity for recalcitrant wounds.

Section 4: Discussion (<1000 words)

Ultrasonic-assisted wound debridement (UAWD) offers a selective approach to wound bed preparation, but its application involves
several clinical and logistical considerations. Based on the sources, the pros and cons are detailed below.

Pros and Benefits:

Selective and Atraumatic: UAWD is highly selective, meaning it targets and liquefies non-viable, necrotic tissue and slough while
leaving healthy, elastic tissue unharmed. This makes it particularly useful for debridement around delicate structures like tendons

Bactericidal and Biofilm Disruption: The procedure effectively removes bacteria through a "cut and wash" effect and destroys
microbial cell membranes through shockwaves. It is specifically noted for its ability to disrupt complex biofilms that otherwise delay
healing

Wound Stimulation: Beyond cleaning, UAWD has stimulatory effects that encourage the release of growth factors, promote
fibroblast migration, and stimulate epithelialization at the wound edges

Immediate and Faster Results: Compared to autolytic or conservative sharp debridement, which can take weeks to achieve a clean
wound bed, UAWD can often achieve similar results in just one or two treatments

Lower Treatment Costs: While the equipment is expensive, the cost per treatment (approximately £118) is significantly lower than
surgical debridement in an operating theatre, which can cost between £2,053 and £3,311

Improved Diagnosis: By rapidly clearing devitalized tissue, UAWD allows clinicians to more accurately assess the wound's depth
and extent, such as identifying exposed bone or deep sinuses



Versatile Settings: UAWD can be performed by trained nurses or podiatrists at the patient's bedside or in outpatient clinics,
reducing the need for hospital theatre time

Cons and Limitations

High Initial Cost: The primary barrier to availability is the substantial initial financial outlay required to purchase the ultrasonic
machinery

Time Constraints: The procedure is time-consuming, requiring 20 to 30 seconds per cm?. For very large wounds, the treatment time
can exceed 30 minutes, which is often considered too difficult for both the clinician and the patient

Pain Management: Although some studies label it "painless," clinical experience suggests many patients—particularly those with
venous leg ulcers—experience discomfort or significant pain. Topical analgesics, such as EMLA cream, are frequently required 30
minutes before the procedure.

Aerosolization Risks: The device creates an aerosol mist of saline that can spread microbes up to 1 meter from the wound. This
necessitates strict infection control protocols, including extensive personal protective equipment (PPE) for the clinician and patient,
and thorough cleaning of all nearby surfaces.

Specific Training Required: Clinicians must undergo specialized theoretical and practical training, including a competency
assessment, before they can safely perform the procedure

Contraindications: UAWD cannot be used on all wounds. It is inappropriate for wounds with critical ischemia, gangrene,
malignancy, or uncontrolled pain. It is also contraindicated for wounds near the eyes, over the abdomen during pregnancy, or in
patients with certain hemorrhagic conditions

Conclusion:

The primary clinical role of UAWD is wound bed preparation, particularly for chronic wounds where the goal is to remove slough,
disrupt biofilms, and stimulate healing in a stalled environment. Acute trauma care requires rapid excision of all devitalized tissue
until bleeding is achieved, which is the hallmark of surgical debridement performed in an operating theatre.



Section 5: Risk of bias of included studies

HIGH

Section 5: Response/Recommendation (1-2 lines as a conclusion and recommendation statement for the question)

There is currently no evidence that ultrasonic debridement provides superior decontamination compared with conventional manual
curettage in patients with contaminated open fractures.

Section 6: Level/ strength of Evidence:

LOW.



UAWD: A Modern Breakthrough in Wound Bed Preparation

Ultrasonic-Assisted Wound Debridement (UAWD) utilizes low-frequency ultrasound (25 kHz) to selectively remove necrotic tissue
and biofilms, offering a less traumatic and more cost-effective alternative to surgical debridement.
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Debridement Speed and
Method Mechanism of Action Selectivity Immediacy Pain Level Cost Factors Clinical Indications Contraindications
Ultrasonic- Low frequency ultrasound waves (25 Selective Immediate Low; often requires High initial equipment cost; Chronic wounds, dehisced Critical ischaemia, gangrene, neoplastic wounds,
assisted (UAWD)  kHz) delivered via saline; cavitation and (Atraumatic) topical analgesia treatment cost (£118) lower surgical wounds, diabetic foot  near eyes, pregnancy (abdominal), haemorrhagic
microstreaming liquefy necrotic tissue (EMLA) in practice. than surgical or hydrosurgical ~ ulcers, pressure injuries, conditions, radiation-treated tissue, uncontrolled
and disrupt biofilm. methods. venous leg ulcers. pain, untreated cellulitis.
Conservative Removal of devitalised tissue using Selective Quick Not in source Relatively low; can be Not in source Risk of damaging blood vessels and other
Sharp scalpel, scissors, and/or forceps. performed in any enviranment. structures; requires well-trained operators.
Debridement
Biosurgical Intentional introduction of sterile larvato  Highly Rapid Not in source High treatment cost. Not in source Not suitable for all wound types.
ingest pathogenic organisms and selective
devitalised tissue.
Surgical Excision of non-viable tissue and healthy ~ Non-selective  Notin source  Painful; generally High cost; performed in Large wound areas. Not suitable for all patients.

Hydrosurgical
(Jet Lavage)

Autolytic

Mechanical

tissue from wound margins until bleeding
is achieved.

High intensity saline stream used as a
cutting tool to remove dead tissue.

Body's own enzymes soften eschar and
slough using occlusive and semi-
occlusive dressings and/or antimicrobial
products.

Application of wet-to-dry gauze that
adheres to the wound surface; tissue is
pulled away upon removal.

Not in source

Not in source
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Not in source

Slow

Net in source

requires anaesthetic.

Not in source
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Painful

operating theatre.
High cost; handpiece is single-
use.

Relatively low; readily available.

Not in source

Performed in operating
theatre.

Not in source

Not in source

Not in source

Not in source

Can be harmful to the wound bed.



