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Disclaimer 

The following recommendations are related only to nursing practice and are not intended to take into account fiscal efficiencies. They are not binding for nurses and their use should be flexible while respecting the individual client/family wishes and circumstances. They neither constitute a liability nor discharge from liability. The Canadian Association for Enterostomal Therapy (CAET) does not give any guarantee as to the accuracy of the information contained nor accepts any liability. Any reference to pharmaceutical or medical products does not imply endorsement. 
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The Canadian Association for Enterostomal Therapy(CAET) Conservative Sharp Wound Debridement (CSWD)Evidence-Based Recommendations are a result of the decision and commitment to advance clinical nursing practice to improve the provision of care to clients through the development of an open source guide. The recommendations were developed by a volunteer group of Enterostomal Therapy Nurses who work in clinical practice, policy development, consultation, and education in wound care. The document was developed over the course of 2 years spanning 2009-2011 and is a distillation of existing literature, guidelines, and opinions. The development and dissemination of the recommendations was sponsored by the CAET.
The recommendations have been written by and for Enterostomal Therapy Nurses/JWOCN/Registered Nurses and allied health professionals who practice CSWD. 
The recommendations encompass the provision of CSWD to the adult population primarily with chronic wounds in acute care, clinic, and community/home care settings and apply to clinical practice, education, and policy development. All recommendations are derived from research published between 1991 and 2010, case studies, and expert opinions. The CAET proposes that a team of Enterostomal Therapy Nurses with subject matter expertise review and update these recommendations every four years.

These recommendations should be considered in the context of the organization or care setting as well as available resources and supports. Resources and supports take the form of access to emergency care, physicians and allied health professionals, education, administrative support, funding, supplies, equipment, and policy. These recommendations should also be used with consideration of the evolving evidence that will further define practices in CSWD.

For the purpose of this document, the term client refers to individuals, residents, family members, etc and the term patient refers to those clients being cared for in institutions.
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Introduction 

In this document the definition of Conservative Sharp Wound Debridement (CSWD) is the removal of loose, devascularized tissue, callous or hyperkeratotic tissue with the aid of a scalpel, scissors, or curette above the level of viable tissue. The removal of hyperkeratotic tissue surrounding lower extremity wounds (“picking” of scales, as in venous hypertension), and peri-wound callous “paring” associated with diabetic ulcers is often perceived by practitioners as having a lower level of risk.  However, removing this type of devitalized tissue requires the use of sharp instruments and is associated with the same risks of tissue damage, increased pain, further tissue trauma, and infection.2 

A difficulty encountered by the development panel was the lack of clear explanations or standardized definitions of debridement using sharp instruments in the research literature. Often the term 'sharp debridement' was used but it was unclear whether this was in fact conservative sharp or surgical sharp debridement.  Surgical sharp debridement and CSWD are not synonymous terms. Contrary to CSWD, surgical debridement involves extensive and aggressive removal of tissue, often removing viable as well as non-viable tissue.1, 3 It serves to convert a wound from a chronic to an acute physiological state, and is believed to stimulate a host response to prevent infection.4  It is best performed under sterile conditions by a physician, podiatrist, or surgeon supported by anesthesia in an operating room setting and results in perpendicular, rather than beveled wound edges.5, 6 Surgical debridement is contraindicated on non-healable wounds.7 Surgical debridement and CSWD form part of a continuum of care resulting in a wound bed prepared for tissue re-growth when the wound is assessed as 'healable'. 


 Many debridement options exist to optimize the wound bed in preparation for healing, from the slower and conservative method of autolytic debridement to the more rapid surgical debridement. CSWD is a rapid and cost effective means of achieving a clean wound bed and is a preferred method when selection criteria are met. Although high level evidence is lacking, some positive outcomes with the use of sharp wound debridement have been demonstrated, particularly in diabetic foot ulcers8, 9 and venous leg ulcers.10 As there is sufficient published research to support CSWD in these particular wound types, they merit separate recommendations, but this in no way excludes the use of CSWD in other wound etiologies.
While wound debridement is identified within the scope of nursing practice in Canada, experts agree that CSWD is a level of specialized wound management requiring specific knowledge and educational preparation (i.e. advanced preparation beyond the basic entry to nursing practice ), and a supervised regulatory process for assessing the skills of the clinician.11, 12  CSWD is best optimized by an interdisciplinary approach to wound management and this approach is critical in the care of high acuity wounds such as diabetic foot ulcers. The safe practice of CSWD must be ensured regardless of the client care setting: acute/primary care, clinic, community/home care, or long term care. 


The nursing practice of CSWD is not well documented in Canada. Many provincial nursing licensing bodies do not specifically address this clinical practice in guidelines, policy, or position statements. The individual nurse and/or institution/organization are therefore left to interpret and apply the dictates of general scope of practice to the specific practice of CSWD. One implication of this dearth of specific directives from a regulatory body is likely that CSWD is practiced on clients by nurses with varying levels of license, knowledge, judgment and skill. In the United Kingdom in 2002, Fairbairn and Colleagues highlighted the results of an informal survey of 199 community nurses practicing sharp wound debridement which revealed that although most practiced CSWD, 17% of that group had not received any training.13 A second survey referenced in the article was conducted at a Wound Bed Ssymposium which revealed that 22% of delegates who practiced CSWD were self-taught.13 These alarming figures served to drive educational and policy reforms in the U.K. 
CAET supports best practice in CSWD by: 

· Providing a competency based educational program that includes theory in wound bed preparation, debridement, and a mandatory clinical preceptorship (Enterostomal Therapy Nurse Education Program [ETNEP]); 

· Providing continuing skills development workshops on CSWD at CAET annual conferences; 

· Promoting that individual nurses ensure their clinical practice is consistent with the scope of practice set within their regulatory body and  employment organization; 

· Encouraging Enterostomal Therapy Nurses to be informed and current in clinical practice and specific skill sets such as CSWD; and 

· Promoting the recommendations within this document to advance safe clinical practice, research, and policy development related to CSWD. 
Development Process
A call for interest was initiated by CAET by CAET in 2008. A group was formed of 7 English and French speaking Enterostomal Therapy Nurses from across Canada. This volunteer group worked using web-based telecommunications to develop the document. Literature searches were run through the volunteer services of research librarians in Quebec and in Alberta and articles were disseminated in hard copy through the post and electronically via email. International stakeholder review was done using an on-line survey to gain consensus and receive feedback on the recommendations. A draft copy of the recommendations was provided to reviewers in PDF format. Stakeholder feedback was incorporated by the panel members through a consensus process consisting of an online survey and facilitated discussions. A final proof-read of the draft document was done by two nurses. 
Table 1.

Levels of Evidence 

	  

Interpretation of Evidence: RNAO Levels of Evidence 

	Ia 
	Evidence obtained from meta-analysis or systematic review of randomized controlled trials 

	Ib 
	Evidence obtained from at least one randomized controlled trial 

	IIa 
	Evidence obtained from at least one well designed controlled study without randomization 

	IIb 
	Evidence obtained from at least one other type of well designed quasi-experimental study without randomization 

	III 
	Evidence obtained from well designed nonexperimental descriptive studies such as comparative studies, correlation studies, and case studies 

	IV 
	Evidence obtained from reports of expert committees or opinions and / or clinical experience of respected authorities 


  
Abbreviation: RNAO, Registered Nurses Association of Ontario.

The table outlines the levels of evidence that were used for the analysis of the literature reviewed. The levels of evidence used by the RNAO were adapted by Sign 50: A Guideline Developer’s Handbook (2008).
  

  

  

  

  

Organizational and Policy Recommendation
Recommendation 1 


Institutional policies must be in place to enable qualified nurses to perform CSWD. 

Level of Evidence IV 
Discussion: 
In concurrence with many authors, it is the opinion of the development panel that prior to engaging in the practice of CSWD, the registered nurse should ensure that there is explicit employer approval for the practice of CSWD.3, 7, 12, 43, 69, 70, 72 Although nursing is a self-regulated profession in Canada, institutional policies may restrict or enable a nurse to work to his/her full scope of practice. It is in the best interests of the employer to provide a comprehensive policy and procedure for CSWD in order to promote accountability, client safety, and the reduction of avoidable error.13, 14, 16, 22, 23, 26, 27  CSWD can result in a rapid preparation of the wound bed for healing, improves healing rates and patient quality of life and may have a positive economic impact on care.15 Potential inequalities between patient care populations are generated when patients are denied access to CSWD.25 In addition, organizational accreditation may require a written procedure before CSWD can be practiced.13 
In order to create institutional policy, a thorough knowledge is required of both Provincial legislation and the position of the Provincial Nursing College as both may restrict/enable CSWD practice. Comprehensive organizational nursing policy and procedures should be written in consultation with a certified wound specialist nurse, such as an Enterostomal Therapy Nurse. The proposed policies should be submitted to an interdisciplinary committee that oversees interdisciplinary practice issues.23 Policies should address the following points: 
  

Related to Nurse training, supervision, and competency assurance:  

· Specify the type/method of CSWD that the nurse may perform, and under what circumstances14
·  Specify the experience, training, and/or education requirements for CSWD3, 14, 22, 23, 26
· Establish a method for initial and continuing evaluation of RN competency when performing CSWD3, 14, 22, 23 

· Establish a method to evaluate the nurse's ability to fully assess the client and their situation, make a differential diagnosis for the development of a plan of care, evaluation of the plan of care, and reassessment around the procedure of CSWD15, 29, 30 

· Provide a method for maintaining a written record of those persons  authorized to perform CSWD14  
The assessment of clinician competency is critical in order to safeguard patients from risk and to protect the nurses and employers from liability.13 The employer remains vicariously responsible for the nurses practice;28 therefore, a record of the educational qualifications of the nurse performing CSWD should be included in the employee's file. 
Related to an interdisciplinary approach:   

· Specify the circumstances in which the RN is to immediately communicate with a client’s physician concerning the client’s condition14, 21, 23 

· Include CSWD as part of an interdisciplinary team approach to wound management17, 26 

Related to documentation: 
· Specify client record keeping requirements14, 23, 26  

· Specify the type of consent required20, 24, 31, 32
· Provide a method for the periodic review of the policy and procedures14 

· Specify documentation, reporting, and investigation procedures for adverse events26 

Related to the performance of the procedure: 

· Describe the procurement of appropriate equipment26 

· Consult the end-user for procurement decisions33  

· State the limitations on settings in which CSWD may be performed14, 23 

· State the anatomical locations or wound etiology types that may be debrided13 

· Describe infection control measures24, 34 

· Describe absolute and relative contraindications to the procedure24, 32, 35 

· Describe safety measures to be taken when performing CSWD1, 13, 24, 26, 36 

· Describe occupational health and safety/ergonomic measures to be taken1, 24, 26, 36 

· Describe the cleaning and re-processing of the equipment (classified as critical equipment)37
Clinical Recommendations
Recommendation 2 

Complete a comprehensive wound assessment prior to initiating CSWD 
Level of Evidence IV  

 Discussion: 
The literature emphasizes the requirement for a comprehensive wound assessment prior to making the decision to initiate CSWD. A comprehensive wound assessment is defined here as encompassing three elements: (1) a holistic client assessment (2) a determination of the etiology of the wound and reasons for chronicity and (3) a focused wound assessment using a validated tool such as the Bates-Jensen Wound Assessment Tool (BWAT)82 or the Pressure Ulcer Assessment tool. 82  In addition, debridement outcomes can be determined and recorded using the Debridement Performance Index tool39. 
A holistic client assessment focuses on the experiences of the client.  These experiences include the client perceptions of wound pain, quality of life factors, adherence to treatment, and emotional support systems.7 These client factors may impact the client’s ability to participate in CSWD and as such, require assessment and documentation in the determination of suitability for CSWD.  
A thorough client history identifying the possible causes and co-morbidities associated with the wound38 is recommended. The absence/presence of malignancies, diabetes, vascular-compromising diseases, clotting disorders and use of anticoagulant therapy are of particular importance in the decision to perform CSWD. Immune-altering health disorders also impact the choice of debridement method .The clinical assessment should record physical findings and test results (e.g. Ankle Brachial Pressure Index) that indicate adequate peripheral circulation. Conservative sharp wound debridement can only be used safely when there is adequate circulation.6, 7, 39The local wound should be examined for suitability of CSWD using a validated wound assessment tool. It is important to pay particular attention to the ability to visualize the wound, for uncontrolled edema and signs and symptoms of infection. Prior to initiating CSWD it is also necessary that any anatomical structures be identified, as well as internal sutures, non-soluble mesh, grafts and prostheses. Acute wounds are examined for debris, as it can serve as both a nidus of infection and toxic contaminants.5, 40  A thorough client wound assessment leads to a valid determination of goals or alternate end-points such as odour or exudate control, and should be completed prior to employing CSWD.41 
Consistent intervals between focused wound assessments aid in determining if a wound is progressing towards the goal of care and whether repeated debridement is required. The consistent use of the same wound asassessment tool provides the best measurement of wound status. Wounds need to be measured before and after CSWD as this intervention will often result in an enlargement of the wound size as devitalized tissue is rapidly removed. This treatment-related enlargement in wound size needs to be documented and taken into consideration when decisions are made about on-going treatments.  Photo documentation can be of great assistance in providing a visual record of wound status both before and after wound debridement sessions. 
For assessments related directly to debridement session outcomes, Saap and Falanga (2002) developed a scoring system to evaluate whether the debridement technique was adequate, and whether enough devitalized tissue was removed.  The Debridement Performance Index tool was trialed for validation and prediction on 143 patients who had participated in a clinical trial comparing ‘standard therapy’ to a bioengineered skin construct.  The scoring index also determined whether or not an ulcer required debridement at initial assessment.  Generalized implementation of this tool could increase the use of CSWD in the wound bed preparation of chronic wounds by determining the need for debridement from the initial point of assessment.  The Debridement Performance Index tool could also be used to advance research related to CSWD.42
Recommendation 3
Select CSWD for wound bed preparation when appropriate 
Level of Evidence: III 

Discussion: 
There is emerging evidence that CSWD can result in cost savings by hastening the preparation of a clean wound bed ready for healing. In a retrospective study there were clear cost savings when CSWD was used by Enterostomal Therapy Nurses (ETNs) as part of a best-practice scenario to obtain a clean wound bed on foot ulcers.43 This study demonstrated a savings of approximately $1,516 (Cdn) per case when sharp debridement was employed, compared to forced irrigation. Other than this study, there is a general lack of clinical research that compares one method of debridement over another.39 Conservative sharp wound debridement may result in time and cost savings in preparing a clean wound bed and should be given preference over other methods available to nurses when CSWD has been determined to be a clinically appropriate procedure. Conservative sharp wound debridement is both selective and shown to be more rapid than other methods in obtaining a clean wound bed.43 When the wound shows signs of advancing cellulitis or sepsis, rapid debridement is imperative and should be carried out by an experienced practitioner54 and in a interdisciplinary care environment where the client is monitored continually. In this type of situation, surgical debridement is preferred.  (Appendix F Decision- making Algorithm) .
The selection of the most appropriate method of debridement must take into account the client’s individual preferences and concerns, as well as the nurse’s expertise.  Client concerns include pain potential, allergies, medications, personal preferences, and individual perception of the condition.47  Since the quality of life for individuals with a wound is paramount, the nurse and client must build a mutually acceptable treatment plan to ensure maximum adherence and best outcome.7  Nurse concerns include the nurse’s skill level and confidence, time, cost, available resources including the environment in which the procedure is to be done, and the potential for bleeding or infection.35, 44 These clinician-related topics are addressed more thoroughly in the education and institutional policy recommendations. 

Wound Etiology and Co-Morbidity/Co-factors: 

Non-healable wounds are defined as having inadequate circulation, an untreatable cause, or co-existing medical conditions or medications that prohibit the healing process.1, 46, 47 It is essential to preclude inadequate circulation as in the case of arterial disease.1, 39CSWD performed by nurses is contraindicated  when severe arterial compromise is present. 1, 35, 35, 47 Malignant cutaneous wounds are another example of a non-healable wound for which CSWD is rarely an option for nurses1, 48, 49 due to the wounds’ propensity for profuse bleeding.48 

According to the literature, acute wounds are more numerous than chronic wounds.52 The same principles for preparing the wound bed through the removal of non-viable tissue apply to these types of wounds. In 2008,52 guidelines were published that address healing impediments in acute wounds. The removal of necrotic tissue and excess bacterial load through debridement (with a preference for sharp surgical debridement), was recommended. 
Wound location: 

In some anatomical locations, underlying structures are very close to the skin surface such as on the face, hands, and feet.   Specialist advice is recommended before undertaking CSWD in these anatomical areas.3  Sharp debridement of wounds proximal to a prosthesis or device such as an arterio-venous dialysis shunt should not be undertaken by a nurse1 due to the risk of severe damage or disruption.

Debridement Methods:

The methods potentially available and within the scope of nursing practice include CSWD, autolytic, and mechanical debridement (includes forced irrigation and pulsatile lavage).  In collaboration with a interdisciplinary team, nurses may advocate for surgical debridement, hydrosurgical debridement, and/or request to employ enzymatic and biological debridement methods (prescription required in Canada). Two or more types of debridement may be selected and used concurrently.. In between each session of CSWD, another form of debridement such as autolytic debridement can be used.31
Table 2: Impact of Assessment Findings on Decision to employ CSWD 

	Assessment 
	Determines 
	Specialist Consultation Required 

	Wound etiology1, 1, 29, 31, 39, 41, 44, 60
	· Suitability for CSWD 

·  Healability 

· Goal of care 

· Concurrent treatment measures 

· debridement method 

· Setting for CSWD 

· Involvement of interdisciplinary team 

  
	Malignancies 

Pyoderma Gangrenosum 

Vasculitis 

  

	Co-morbidities/factors 1, 26, 26, 48, 61
· Cancer 

· Medications 

· Diabetes 

· Autoimmune diseases 

· Cardiac/Respiratory diseases 

· Renal dialysis 

· Immune status 

  
	· Suitability for CSWD 

· Goal of care 

· Debridement method 

· Client teaching 

· Practice Precautions 

· Clinical setting 

· Involvement of interdisciplinary team (medical specialists, etc) 

· Concurrent treatment measures 
	Clotting disorder 

Anticoagulants 

Metastases 

  

  

  

	Healability 1, 6, 7, 16, 26, 29, 31, 35, 38, 39, 41, 41, 47, 60-62
· Client history 

· Wound history 

· Ankle Brachial Pressure Index 

· Vascular studies 
	· Suitability for CSWD 

· goal of care 

· optimal pain management 

· client teaching 

· client adherence 

· Involvement of interdisciplinary team (vascular specialists) 

· 
	Dry gangrene 

Vascular compromise 

Malignancies 

	Pain1, 7, 29, 47, 60, 61 

· Neuropathic 

· Procedural 

· Incidental 
	· Determine reason for pain 

· Assess carefully for increasing bioburden 

· Negotiate length of procedure 

· goal of care 

·  client suitability of CSWD 

· optimal pain management 

· client teaching 

· client adherence 

· involvement of interdisciplinary team (pain management specialists) 
	Uncontrolled pain with CSWD 

Inability to maintain position/moving during procedure 

Inability to tolerate procedure 

	Infection1, 6, 7, 35, 38, 41 
	· Determine level of tissue invasion 

· Suitability for CSWD 

· goal of care 

· optimal pain management 

· client teaching 

· client adherence 

· Involvement of interdisciplinary team (Infectious disease specialists, etc) 
	Dry gangrene 

  

	Anatomical Location of Wound1, 13, 16, 26, 35, 38, 39, 60, 61 
	·  Suitability for CSWD 

· goal of care 

· optimal pain management 

· client teaching 

· client adherence 

· Involvement of interdisciplinary team (OT/PT, etc) 
	Proximity to arteries, grafts, prosthesis, tendons (Achilles), dialysis fistula 

Located on hands, heel,  face 

Practitioner unable to fully visualize wound 

Client unable to maintain position for procedure 


Table 3: Advantages/disadvantages of debridement types and methods 
	
	Speed
	Tissue selectivity
	Patient Pain

	Surgical/Sharp
· Scalpel

· Curette

· Hydrosurgery


	***** 
	*** 
	***** 

	Autolytic
· Occlusive dressings

	* 
	** 
	* 

	Biologic
· Larval therapy


	*** 
	*** 
	*** 

	Enzymatic
· Collagenase

· Papain


	*** 
	**** 
	** 

	Mechanical
· Forced irrigation

· Wet-to-dry

· Pulsed lavage


	*** 
	* 
	**** 

	Key  ***** = Greatest Effect * = Least Effect


Adapted from Falanga et al.39 & Sibbald et al. 44
Recommendation 4 
Appropriate pain control methods should be used when performing CSWD 
Level of Evidence Ia 

Discussion:  
Pain is a symptom associated with real or potential damage resulting from the inflammatory reaction of the tissues.63  It is recognized that devitalized tissue has no living nerve endings and its excision should not engender pain. However, the act of pulling or stretching these tissues when securing them for removal can cause pain from innervated, viable tissues beneath the slough/eschar and the surrounding wound. Many clients do not experience pain with debridement, particularly those who suffer from neuropathy. Pain management is a client centered concern, and assessing, addressing, and managing pain should be an integral part of the treatment plan as a primary care objective,64 in particular when performing CSWD.  Adequate pain management may include pre-intervention analgesia as well as the use of a topical anaesthetic which can decrease the incidence of procedural pain experienced by some clients. 

 In a review of clinical trials, EMLA® (Eutectic Mixture of Local Anaesthetics) was the only topical anaesthetic for which clinical evidence existed to support its efficacy in the treatment of procedural pain associated with sharp debridement of leg ulcers.65 Vanscheidt65 found four double-blind placebo-controlled EMLA® studies and one open randomized trial. Included in this review was Lok’s et al.66 study which used CSWD, but all the other trials discussed surgical sharp wound debridement. In the Lok et al. 66  double blind, placebo controlled study, it was found that there was a significant drop in the number of required debridement sessions if clients received an application of EMLA® following established application procedures (see Appendix F) prior to the treatment of venous leg ulcers.  The debridement means employed was defined as mechanical, but involved the use of a sharp instrument to remove areas of necroses above the level of viable tissue. In other sources Evans and Gray63 looked at a meta-analysis conducted by the Cochrane Wounds Group of the Cochrane Database (2003) which found six trials that met their inclusion criteria, comparing EMLA® cream to a placebo group where no anaesthesia was used in the treatment of lower leg ulcers.  The data supported the use of an analgesic cream (EMLA® 5%) to reduce the intensity of pain associated with CSWD.  The concomitant use of a systemic analgesic was also recommended.63 

Other topical pain management strategies such as gel-based opioids and lidocaine preparations have not undergone study to the same degree as the EMLA ® treatment.63 More research is required to support the use of alternative topical pain control measures and the use of accepted pain management techniques in all types of chronic wounds.   

The use of a validated tool to assess pain is essential in the standardization of treatment in chronic wounds.64 It is strongly recommended that patients/clients be assessed for pain before, during, and after a treatment such as CSWD. Factors which influence a client's pain experience are related to the type of pain (nociceptive, neuropathic, or mixed), the anatomical location of pain and its source (procedural, critical colonization, infection, arterial insufficiency, contractures, peripheral neuropathy, etc). Factors such as cognitive difficulties, psychosocial problems, and nutritional deficits can also influence the intensity of the pain.64  

Non-pharmaceutical measures to control pain should also be employed by the nurse. Setting time limits for the CSWD sessions allows the removal of non-viable tissue in the shortest possible time, thus promoting comfort and quality of life for the client.67 Time limits and the extent of debridement should be negotiated with the client prior to initiating each debridement session.24  In order to limit client and nurse fatigue, each session of serial or maintenance debridement should be optimally set at 15-30 minutes. Shorter debridement sessions are supported by authors who suggest that not all of the devitalized tissue be removed in a single procedure.38, 68  

Recommendation 5 
Specific safety measures and equipment are required to perform CSWD.
Level of Evidence IV  

Discussion: 

Safely performing a high risk procedure such as CSWD necessitates that the procedure take place in a controlled and appropriate environment.26, 35 There are risks of inadvertent injury to both the nurse and client when safeguards are not ensured. Experts in the literature feel that CSWD can safely be done in the home or a clinic setting as well as the hospital.13  The development panel members concur that CSWD can be safely performed when certain safety measures are in place. These safety measures are: 

· the client should be positioned comfortably from both the client's and the nurse’s perspective13, 24, 36 

· the procedure is performed on a stable work surface e.g. podiatry couch26 

· the lighting is adequate to visualize the wound1, 24, 26 

· the environment is clean1, 24 

· the nurse has the competence to deal with complications as they arise38 

· the nurse has the ability to enlist assistance as required1, 3, 35 

· the nurse has good knowledge of the anatomy for the region in which the wound is located as there are clear areas of risk when arteries, veins, and nerves are near the surface35 

· the nurse has adequate knowledge of infection control37, 69
· there is additional personnel available to handle potential complications3  

The knowledge of one's professional limits is critical to ensuring client safety. The procedure should be stopped if the nurse is unsure of the anatomy of the wound and surrounding area, or a structure cannot be identified. The debridement session should also be terminated when bleeding is excessive, or the source of bleeding is unclear.60 

As O'Brien24 and Kirshen and colleagues47 point out, the presence of non-viable matter in a wound can mask the wound bed so a full assessment of deeper tissues and structures is often not possible.  Any signs of infection may therefore be hidden. Exposure of the wound bed by CSWD aids visualization and can help to reduce or prevent infection.  Conservative sharp wound debridement, when properly performed in the correct environment can remove the bacteria-laden slough and necrotic tissue. However, if a wound is showing clinical or systemic signs of infection,  the risk of spreading infection and the possible requirement of antibiotics should be considered.35 Timmons29 warns that there is a risk of a transient bacteremic effect which may introduce sepsis into the bloodstream. 

Poston1 observed that nurses appear reluctant to open or use packs of instruments.  However, it is cheaper and more efficient to open a minor procedure, suture, or an intravenous cut down pack than to open several individual packs which may contain inferior instruments (e.g. disposable forceps,3). Razor & Martin23 suggest the following instruments: gloves, Adson forceps with teeth, no.3 scalpel handle with no. 10 and 15 blades, 2 mosquito clamps, silver nitrate sticks, absorbable gelatin film (surgical or an absorbable fibrinogen-based dressing), gauze sponges, curved iris scissors, normal saline solution, sterile towels. Others suggest that a calcium alginate dressing should be on hand for the control of inadvertent minor bleeding.  All equipment, including gloves, instruments, solutions, and dressing supplies used during and after CSWD should be sterile.70  

Instruments used in the performance of CSWD are categorized as critical medical equipment as they present a high risk of infection if the equipment is contaminated with any micro-organisms, including fungal spores.37 Re-processing of these instruments should include cleaning to remove any visible matter, followed by a minimum of high level disinfection, with sterilization preferred.37 It is the opinion of the development panel that disposable instruments should be used in the home care setting when there is an absence of available sterilization methods.  In the home, clinic, or bedside setting, sterile instruments are recommended for CSWD, but the care environment is maintained as 'semi-sterile or clean'.37, 69  

Recommendation 6
Appropriate procedures must be used when performing CSWD.
Level of Evidence III-IV 
Discussion: 

a) Serial debridement: 
Level of evidence III  

Serial sharp debridement of necrotic tissue is described as the removal of non-viable tissue in thin layers during sequential sessions.13, 23, 68, 71 Sessions are usually repeated daily or at every clinical visit until the majority of necrotic tissue has been removed.23 The examination of key studies related to sharp debridement suggests the benefits of using serial procedures. 

In a retrospective review of two clinical trials, Cardinal8 found that serial sharp debridement defined as the regular removal of "any necrotic, loose fibrin slough, or unhealthy tissue from the wound and wound margins" may induce more immediate wound healing week-to-week. It also concluded that the “more is better” approach to sharp debridement may be correlated with improved wound healing rates and more frequent wound closure.8 In addition, the authors determined that frequent debridement of the wound aids in the management and prevention of wound infection through the removal of necrotic tissue and foreign debris. This finding is supported in an earlier study that noted an improved response rate of patients/clients observed to have had more frequent aggressive sharp wound debridement.68  Equally promising is emerging data and expert opinion that suggests that the use of serial debridement to continually remove mature biofilm followed by specific wound management strategies can increase the susceptibility of biofilm communities to selected antibiotics.57, 59  Other authors state that regular debridement is deemed the cornerstone of care that offsets the effects of an incomplete inflammatory response associated with diabetic foot ulcers.72 
b) Maintenance and combination debridement:
Level of Evidence IV 
The pathology of chronic wounds allows necrotic tissue to accumulate; therefore, debridement of chronic wounds typically involves regular maintenance debridement rather than a single therapeutic intervention.73 In maintenance debridement, necrotic tissue is removed as needed at each client visit in an effort to keep the wound in a state of “readiness to heal” and has been associated with improved healing rates.68 According to Falanga et al. 39 maintenance debridement is a proactive way to “jump- start” the wound and keep it in a healing mode, even when traditional debridement may not appear necessary because of a seemingly “healthy” wound bed. Continued maintenance debridement is able to keep wound biofilm in a weakened and susceptible state, keeping the wound balance in favour of the host (healing) for approximately 43% of the days between visits.58 Falanga et al.39  suggest that the effectiveness of maintenance debridement should be monitored regularly and adjusted as needed to ensure that the wound continues to progress toward healing. Scoring tools available to determine wound healing progress may also be beneficial in revealing the results of an effective maintenance debridement strategy. Such tools include the Debridement Performance Index and Wound Bed Score discussed by Falanga et al.39, and the Bates-Jensen Wound Assessment (BWAT)(see recommendation two). alanga et al.39 suggest that maintenance debridement should be continued as long as further increments in healing occur.  

Combination debridement entails the use of complementary methods of debridement to prepare the wound for CSWD and continue the debridement process between CSWD sessions. Fairbairn et al.13 cite Edwards50 and Vowden and Vowden3 and suggest that complete debridement of the wound bed may involve a series of sessions of sharp debridement in conjunction with autolytic debridement. Enzymatic preparations can help free adherent necrotic tissue from a granulating wound bed prior to CSWD.35  Surface eschar of a wound can be softened and prepared for CSWD by appropriate autolytic or enzymatic therapy.35, 65 This is often achieved by rehydration over 24-48 hours allowing the eschar to soften and lift at the edges. This allows the nurse to hold the necrotic tissue with a forcep and dissect it using scalpel or scissors.67 In some cases, hydrocolloids may be used between CSWD sessions to speed up the cleansing process;74 however, caution should be used in the case of diabetic foot ulcers. By combining CSWD with other modalities such as autolysis, the process of debridement can be accelerated by removing remnants of debris not amenable to excision.71 

Etiology-Specific Recommendations 

Recommendation 7 
Treat diabetic foot ulcers with CSWD as part of a multi-modal approach to optimal 
care. 

Level of Evidence III 
Discussion: 
Research supports the use of CSWD as part of the overall treatment of diabetic foot ulcers.   

Cardinal et al.8 conducted a retrospective review of wound outcomes on 310 diabetic foot ulcers followed over a twelve week period.   Wound assessments were structured and monitored as part of the randomized controlled study and provided a basis for retrospective analysis of the effect of sharp debridement on the rate of wound healing.  The wounds included in the study underwent sharp debridement at baseline, and subsequently as required in follow-up visits.  The definition of sharp debridement in this study was the removal of "any necrotic, loose fibrin slough, or unhealthy tissue from the wound and wound margins."8 The following conclusions were drawn from this study: 

· more immediate wound healing occurred with devitalized/necrotic tissue removal 

· a positive correlation between frequency of debridement and improved wound healing outcomes was identified 

· debridement was identified as aiding in the prevention of wound infection 
.  Slater et al.75 studied the pressure points of the lesser toes (digits 2-4) in neuropathic and non-neuropathic feet via a computerized pressure mat.  Measurements were taken before and after treatment. Treatment consisted of debridement to reduce callus as well as fitting for a custom molded digital silicone orthosis.  It is postulated that effective treatment of callus formation with appropriate off-loading will reduce the incidence of pedal ulceration in diabetic patients, thus reducing the risk of both infection and amputation.75  Either of the treatments taken resulted in an approximate 30% reduction in toe pressure.  Combined debridement and orthotics provided a 54% reduction.75  
In a retrospective chart review of foot-ulcer treatment in the community, a cost benefit analysis was done of CSWD performed by a wound care specialist and compared to forced wound irrigation performed by a home care nurse.  A nurse specialist performing CSWD to achieve a clean wound bed averaged two visits per ulcer; whereas, the home care nurse performing irrigation required an average of 29 visits per ulcer to achieve the same objective.43  This difference offers a significant savings in nursing time. The study did not look at healing outcomes, but from a payer perspective with effective use of nursing personnel, it illustrated that CSWD should be the method of choice in the wound bed preparation of foot ulcers in the community.  More study is required to assess the potential savings of CSWD in the acute care setting.   
Cardinal’s 8 study was preceded by an earlier retrospective study by Steed et al. 68, which showed similar findings. Steed used documentation from a randomized controlled study (118 patients with diabetic foot ulcers) that compared treatment outcomes between patients given human platelet derived growth factor and a placebo group to conduct a retrospective analysis correlating sessions of ‘aggressive sharp debridement’ with wound healing.  The percentage of study participants in the placebo and treatment groups was similar, though frequency of debridement sessions differed between study centres.  There was a lower rate of healing in those centres that performed debridement less frequently. The study participants underwent sharp wound debridement, defined as removal “of callus and necrotic tissue down to bleeding tissue".68 This study demonstrated that the frequency of CSWD will have a positive correlation to wound healing. As was the case with Cardinal's research, Steed's retrospective analysis was centre-based, allowing for other practices than  debridement to play a role in improved healing. More study is required to show a direct correlation between frequency of CSWD procedures and rate of wound healing. 

.
Recommendation 8  
CSWD can form part of a multi-modal approach to care for chronic venous leg 
ulcers. 

Level of Evidence: III  

Discussion: 

It is widely accepted that the healing of chronic wounds such as venous leg ulcers is complex and multifactorial, with many variables affecting the long term outcome of these wounds.7, 8 Compression is the 'gold standard' of treatment for venous leg ulcers,76 and the use of CSWD should be considered as part of a multi-modal approach to best practice treatment. There is evidence in the literature that supports the use of CSWD in this specific wound etiology. The cost to health care from this type of chronic wound is significant, and makes up 2% of the total of the national health care budgets for both the U.K. and France.77   
In a retrospective analysis of two trials, Cardinal et al.8 studied the correlation between wound healing outcomes and serial (or consecutive) debridement on CVLUs as well as diabetic foot ulcers (DFUs).  The research studies were, randomized controlled trials of topical wound treatments on CVLUs and DFUs over a 12 week period.  The results on CVLUs showed a significantly higher median wound surface area reduction following serial sharp debridement, defined in the study as the removal of 'necrotic or hyperkeratinized tissue".8 These results suggest that frequent debridement of CVLUs may increase wound healing rates and rates of closure, although there was not enough evidence to support a significant effect or correlation between serial debridement to improve wound healing.  
Williams et al.10 conducted a non-randomized, prospective cohort study on the effects of sharp debridement using a curette on recalcitrant non-healing venous leg ulcers. The study group had 28 CVLUs with slough, nonviable tissue, and no granulation in the wound beds. Excluded were any clients with complex co-morbidities which might impact the effect of debridement such as peripheral vascular disease, diabetes mellitus, etc.  The control group had 27 CVLUs with minimal granulation tissue, and no slough or non-viable tissue in the wound beds.  A single episode of debridement was performed using a curette on all the clients except for one. The results showed that wounds in the study group averaged higher ulcer surface area reduction at weeks 4 and 20 than those wounds undergoing treatment with no debridement in the control group.10   
In a retrospective community-based study, the charts of clients with lower leg ulcers and those with another wound etiology were reviewed to differentiate costs and healing rates between evidence-based care and standard care.  Part of the 'best practice' approach was the removal of devitalized tissue by means of sharp debridement, and weekly visits by a wound care specialist. Clients with ulcers in the 'best practice' cohort had  42% of ulcers healed in a 4 week period compared to 26% healed in the standard care group for the same time period.  There was a savings of 66% with best practice as compared to standard community care.  Expected treatment cost per client with a venous leg ulcer was $1,492 with best practice care including sharp debridement when needed, and $4062 with standard care, (no sharp debridement).77 
Education Recommendations 
Recommendation 9 
Client education is required to obtain informed consent prior to performing 
CSWD. 

Level of Evidence IV 

Discussion: 

Client education is the key to an informed decision and hence is the initial step of care that leads to the performance of CSWD by a properly trained nurse. One of the guiding principles of nursing care is that clients are the central focus of all nursing services, and, as partners in care they ultimately make their own care decisions.19 According to the Canadian Health Care Consent Act, with the exception of emergencies, health care practitioners have no authority to make treatment decisions on behalf of clients.79 Entrenched in common law and nursing standards is the principle of informed consent.79 It is the opinion of this development panel that education empowers the client to make informed treatment decisions about debridement methods and to be a full partner in their own care. 

 In order for a client or substitute decision maker to consent to repetitive and often painful procedures such as CSWD, a complete understanding of the benefits of undergoing this form of treatment, as well as knowledge of the potential risks, is imperative.24, 35  Understanding the reasons for the treatment will help solicit the client’s participation and adherence to the treatment plan.7, 47  Client education includes an explanation of the forms of debridement available (sharp, autolytic, mechanical, biological, and enzymatic).  Advantages and disadvantages of each treatment modality must be outlined in terms the client can easily understand.  The client and nurse can then discuss which form of debridement is the best for the client’s situation, and why it is the optimal choice.24, 47 The client should also be informed about pain management, both pharmaceutical (systemic and or topical analgesics), diversion/relaxation techniques, and client controlled pacing of the procedure to include time out, if required.47  Preparatory knowledge helps the client minimize anxiety and discomfort, therefore making pain reduction strategies more effective. Finally, the client will need to be informed of the signs and symptoms of possible complications which can occur post-sharp debridement that necessitate follow up with a health professional. This is imperative in the case of CSWD done on diabetic foot ulcers.41  Support and direction for obtaining client consent for CSWD should come from the nurse's employing agency in the form of policy and procedure.26, 31, 36   
 
Table 4: Summary of informed consent elements related to CSWD 

	Information 
	· What is CSWD? 

· How it is performed? 

· What to expect once it is done? 

· What would occur without CSWD? 

· The benefits and risks as listed below. 

	Benefits 
	· Removal of necrotic tissue quickly and more cost effective 

· Reduction in the risk of infection 

· Promotion of healing 

	Risks 
	· Pain due to the close proximity of viable tissue – provides protection against excessive removal of healthy tissue 

· Bleeding due to underlying vessels being damaged 

· Infection 


Adapted from Edwards32
Recommendation 10

Nurse education and training in CSWD should be obtained through a competency-based educational program. 

Level of evidence: IV 
Discussion:  

Nurses who practice CSWD are engaging in a clinical procedure which has an associated high risk.13, 28, 71 It is deemed unacceptable to be self taught13 and several authors have highlighted the implications of practicing CSWD without adequate education, training, and competency assessment.13, 16, 21, 80 The need for competency based education and training in CSWD has been identified as a critical factor in the provision of evidence-based, safe practice.12, 13, 15, 17, 21, 28  In consideration of the expert opinions voiced in these literature sources, it is recommended that nurses should only practice CSWD after a combination of education, training, and mentorship13 obtained through a recognized, competency-based educational program.  

Fairbairn and colleagues 13 recommend a minimum level of qualifications for nurses who carry out CSWD summarized in Table 5.  Although many courses on CSWD may provide a 'certificate of attendance' or 'certificate of completion', this should not be construed as 'certification'. It is agreed that the expertise necessary to competently perform CSWD is acquired over time, with mentorship/preceptorship and with enough practice frequency to maintain skill competency.   
Table 5: Recommended qualifications for nurses performing CSWD  

	1. Be a registered nurse 

	2. Have an accredited education course in wound management 

	3. Attend a minimum of a one-day sharp wound debridement study day that includes extensive anatomy of tissues and underlying structures 

	4. Be assessed by a specialist in wound care qualified in conservative debridement 

	5. Have conducted a series of supervised procedures 


Adapted from Fairbairn13, Anderson26 and Bentley et al.28 
Many local, national, and international wound care societies and associations strive for the establishment of comprehensive guidelines and universal standards in wound education and management.15 As knowledge of wound biochemistry and optimal healing management expands, so too does the expectation for in-depth nursing expertise in this field of care. Several experts have recommended course content in CSWD towards the standardization of education delivered in the acquisition of skills in CSWD. The following list is recommended course content in CSWD: 

· Principles of wound healing13, 26 

· Anatomy (including tissue anatomy and underlying structures) and physiology13
· Potential complications13, 21, 35
· How to manage complications21, 35
· Contraindications to sharp wound debridement13, 26, 50 

· Why and when to sharp debride13, 50 

· Assess pain and provide adequate pain control26 

· Debridement technique,13 including other debridement methods26, 67
· Working with other health professionals13, 26
· Consideration of local policy guidelines26 

· Legal aspects of client consent13 

· Code of professional conduct13, 26 and review of scope of practice 

· A holistic plan of care, which includes provision for ongoing assessment, treatment and clear treatment objectives26, 67 

· Have adequate lighting, equipment and comfort for the client26 

· Appropriate documentation of the wound pre and post procedure, including photography26  

Conservative sharp wound debridement is considered by some to be an extended role21 or skill and, as with any area of practice, individual nurses are responsible for ensuring they are competent and working within their scope of practice before undertaking this task.79  Competency means having the ability or authority to do what is required and accepting accountability for that work.81  With this comes the need to gain and maintain clinical competence in practice. 
 References
1. Poston J. Nurse in surgery. sharp debridement of devitalized tissue: The role of the nurse. Br J Nurs. 1996;55:655-6

2. Myers B. Wound Management: Principles and Practice. Upper Saddle River, New Jersey: Prentice Hall; 2004. 

3. Vowden K, Vowden P. Wound debridement, part 2: Sharp techniques. J Wound Care. 1999;8:291-294. 

4. Attinger C, Bulan E, Blume P. Surgical debridement: The key to successful wound healing and reconstruction. Clinic in Podiatric Medicine and Surgery. 2000;17:599-630. 

5. Nicks B, Ayello E, Woo K, Nitzki-George D, Sibbald RG. Acute wound management: Revisiting the approach to assessment, irrigation, and closure considerations. Int J Emerg Med [serial online]. 2010;3:Sept. 17, 2010. Available from: http://www.springerlink.com/content/28820l2l784w2m20/fulltext.pdf. 

6. Ayello E, Cuddigan J. Debridement: Controlling the necrotic cell bioburden. Adv Skin Wound Care. 2004;17:66-76. 

7. Sibbald G, Orsted H, Coutts P, Keast D. Best practice guidelines for the preparing the wound bed: Update 2006. Adv Skin Wound Care. 2006;20:390-405. 

8. Cardinal M, Eisenbud D, Armstrong D, Zelen C, Driver V, Attinger C, Phillips T, Harding K. Serial surgical debridement: A retrospective study on clinical outcomes in chronic lower extremity wounds. Wound Repair Regen. 2009;17:306-311. 

9. Piaggesi A, Schipani E, Campi F, Romanelli M, Baccetti F, Arvia C, Navalesi R. Conservative surgical approach versus non-surgical management for diabetic neuropathic foot ulcers: A randomized trial. Diabet Med. 1998;15:412-417. 

10. Williams D, Enoch S, Miller D, Harris K, Price P, Harding KG. Effect of sharp debridement using curette on recalcitrant nonhealing venous leg ulcers: A concurrently controlled, prospective cohort study. Wound Repair Regen. 2005;13:131-137. 

11. National Health Service (NHS) Wirral, ed. Procedure for Conservative Sharp Debridement (Tissue Viability Specialist Nurses Only)[Online]. Wirral, UK: ; 2009. NHS Wirral, ed. Procedure for Conservative Sharp Debridement (Tissue Viability Specialist Nurses Only). Available from: http://www.wirral.nhs.uk/document_uploads/Policies_and_Procedures_Nursing/NPTV02ProcedureforConservativeSharpDebridement.pdf
12. Tomaselli N. WOCN position statement. conservative sharp wound debridement for nurses. J Wound Ostomy Continence Nurs. 1995;22:32A-34A. 

13. Fairbairn K, Grier J, Hunter C, Preece J. A sharp debridement procedure devised by specialist nurses. J Wound Care. 2002;11 (10):371-375. 

14. Fowler E. Instrument/sharp debridement of nonviable tissue in wounds: Is it in the field of nursing. OWM. 1992;38:26-33. 

15. Harris R. The nursing practice of conservative sharp wound debridement: Promotion, education and proficiency. Wound Care Canada. 2009;7:22-30. 

16. Ashworth J, Chivers M. Conservative sharp debridement: The professional and legal issues. Nurs Times. 2002;17:585-588. 

17. Tissue Viability Nurses Association (TVNA), ed. Procedure, Competencies and Training [Internet]. (Final Version) 1.6; 2005. Available from: http://www.tvna.org/generic_forms/sharp_debridement_revise.pdf. Accessed July 8, 2010.

18. Canadian Nurses Association (CNA), ed. The Scope of Nursing Practice: A Review of Issues and Trends. Ottawa, Ont.: 1993. CNA [online]. Available from:  http://www.cna-nurses.ca/CNA/documents/pdf/publications/scope_nursing_practice_e.pdf. Accessed Aug. 21, 2010.

19. College of Nurses of Ontario [Online], ed. Professional Standards. Toronto, Ont.: 2002. Available from: http://www.cno.org/Global/docs/prac/41006_ProfStds.pdf. Accessed Aug. 21, 2010.

20. Dimond B. Legal Aspects of Nursing. 3rd ed. London, England: Longman; 2002. 

21. Preece J. Sharp debridement: The need for training and education. Nurs Times. 2003;99:54-55. 

22. Gordon B. Conservative sharp wound debridement: State boards of nursing positions. JWOCN. 1996;23:137-143. 
23. Razor B ML. Validating sharp wound debridement. J ET Nurs. 1991;18:105-110. 

24. O'Brien M. Debridement: Ethical, legal and practical considerations. Br J Community Nurs (Supplement). 2003;8:10-18. 

25. Gore M. Sharp debridement of a pressure ulcer. Journal of Community Nursing [Serial Online] [serial online]. 2009;23:14- Available from: http://www.jcn.co.uk/journal.asp?Year=2009&Month=04&ArticleID=1254. Accessed Feb. 2, 2010. 

26. Anderson I. Debridement methods in wound care. Nurs Stand. 2006;20:65-72. 

27. Arizona State Board of Nursing. Advisory Opinion/Debridement, Conservative Sharp Wound [Online]. Available at: ArizonaSBON_advisOpinionCSWD_author.pdf. Accessed Jan. 30, 2010. 

28. Bentley J, Bishai P, Foster A, Preece J. Clinical competence in sharp debridement: An innovative course. Br J Community Nurs. 2005;10:S6-S13. 

29. Timmons J. Choosing appropriate methods of wound debridement. J Nurs Res Care. 2003;5:513-516. 

30. Wound Ostomy and Continence Nurses Society (WOCN), ed. WOCN Society Position Statement: Competency and WOC Nursing. 4700 W. Lake Avenue, Glenview, Il.: 2003.Available at:  http://www.wocn.org/pdfs/WOCN_Library/Position_Statements/competency2003.pdf.

31. Bentley J. Choosing the right prescribing options in wound debridement. Nurse Prescribing [Serial Online] [serial online]. 2005;3(3):Accessed Feb. 2, 2010. 

32. Edwards L. Conservative sharp debridement. Journal of Community Nursing. 2005;19:16-22. 

33. National Audit Office (NAO). A review of collaborative procurement across the public sector. London, England:2010:1-18. Available from: http://www.nao.org.uk/publications/0910/collaborative_procurement.aspx. Accessed Sept. 17, 2010. 

34. Sinha S. Debridement of wounds: The practice and teaching. Wound Practice and Research (formerly Primary Intention). 2007;15:162-164. 
35. Leaper D. Sharp technique for wound debridement. World Wide Wounds[Serial Online] [serial online]. 2002:Nov. 10, 2009. Available from: http://www.worldwidewounds.com/2002/december/Leaper/Sharp-Debridement.html. Accessed Nov. 10, 2009. 

36. Gwynne B, Newton M. An overview of the common methods of wound debridement. Br J Nurs Supplement [Serial Online] [serial online]. 2006;15:S4-S10. Available from: http://www.internurse.com/cgi-bin/go.pl/library/article.cgi?uid=22112;article=BJN_15_19%20Suppl_S4_S10. Accessed Feb. 2, 2010. 

37. Ontario. Ministry of Health and Long-Term Care and the Provincial Infectious Diseases Advisory Committee (PIDAC), ed. Best Practices for Cleaning, Disinfection and Sterilization of Medical Equipment/Devices in all Health Care Settings. Toronto, Ont.: 2006, revised 2010. Available at: http://www.health.gov.on.ca/english/providers/program/infectious/diseases/ic_cds.html. Accessed Jan. 26, 2010.

38. Fowler E, Van Rijswijk L. Using debridement to help achieve the goals of care. OWM Supplement. 1995;41:23S-35S. 

39. Falanga V, Brem H, Ennis W, Wolcott R, Gould L, Ayello E. Maintenance debridement in the treatment of difficult-to-heal chronic Wounds17. OWM Supplement [Serial Online] [serial online]. 2008;54: Available from: http://www.o-wm.com/files/docs/HPSuppl_OnlineLO.pdf.Accessed Sept. 17, 2010. 

40. Frank M, Schmucker U, Hinz P, Zach A, Ekkernkamp A, Matthes G. Not another 4rth of July report: Uncommon blast injuries to the hand. Emerg Med J. 2008;25:93-97. 

41. Williams A. The diabetic foot and its management. Journal of Community Nursing. 2008;22:22-28. 

42. Saap L, Falanga V. Debridement performance index and its correlation with complete closure of diabetic foot ulcers. Wound Repair Regen. 2002;10:354-359. 

43. Shannon R, Harris C, Harley C, Kozell, K, Woo K, Alavi A, Boutros M, Kozody LL, Sibbald RG. The importance of sharp debridement in foot ulcer care in the community. Wound Care Canada (Supplement 1). 2007;5:S51-S52. 

44. Sibbald R, Williamson D, Orsted H, Campbell, K, Keast, D, Krasner, D, Sibbald, D. Preparing the wound bed: Debridement, bacterial balance and moisture balance. Ostomy Wound Manage. 2000;46:14-22. 
45. Bale S. A guide to wound debridement. J Wound Care. 1997;6:179-182. 

46. Woo K, Alavi A, Botros M, Kozody LL, Fierheller M, Wiltshire K, Sibbald RG. A transprofessional comprehensive assessment lower extremity leg and foot ulcers. Wound Care Canada. 2007;5:S34-S47. 

47. Kirshen C, Woo K, Ayello E, Sibbald R. Debridement: A vital component of wound bed preparation. Adv Skin Wound Care. 2006;19:506-517. 

48. Alexander S. Malignant fungating wounds: Managing malodor and exudate. J Wound Care. 2009;18:372-382. 

49. Vancouver Island Health Authority, ed. Wound and Skin Care Guidelines, Chapter 9. ; 2007. Available at: http://www.viha.ca/NR/rdonlyres/8F6EC47B-2077-47E0-B6B8-9A78D0F31099/0/Chapter9MalignantWoundsandFistulas.pdf.

50. Edwards J. Sharp debridement of wounds. Br J Community Nurs. 2000;14:23-26. 

51. Kelly J. Pyoderma gangraenosum: Exploring the treatment options. J Wound Care. 2001;10:125-128. 

52. Franz MG, Robson MC, Steed DL, Barbul A, Brem H, Cooper DM, Leaper D, Milner SM, Payne WG, Wachtel TL, Wiersema-Bryant L, Wound Healing Society.  Guidelines to aid healing of acute wounds by decreasing impediments of healing. Wound Repair Regen. 2008;16:723-748. 

53. Flanagan M, Graham J. Should burn blisters be left intact or debrided. J Wound Care. 2001;10:41-45. 

54. Northern Health and Social Services Board (NHSSB), ed. NHSSB Wound Management Manual. Antrim Area Hospital, Antrim, UK: ; 2005. Northern Health and Social Services Board. Available at: http://www.nhssb.n-i.nhs.uk/publications/primary_care/Wound_Manual.pdf.

55. Cornell RS, Meyr AJ, Steinberg JS, Attinger CE. Debridement of the noninfected wound. J Am Podiatr Med Assoc. 2010;100:353-359. 

56. Golinko M, Joffe R, de Vinck D, Chandrasekaran E, Stojadinovic O, Barrientos S, Vukelic S, Tomic-Canic M, Brem H. Surgical pathology to describe the clinical margin of debridement of chronic wounds using a wound electronic medical record. J Am Coll Surg. 2009;209:254-260. 

57. Rhoads DD, Wolcott RD, Percival SL. Biofilms in wounds: Management strategies. J Wound Care. 2008;17:502-508. 
58. Wolcott RD, Kennedy J, Dowd S. Regular debridement is the main tool for maintaining a healthy wound bed in most chronic wounds. J Wound Care. 2009;18:54-56. 

59. Wolcott R, Rumbaugh K, James G, Schultz G, Phillips P, Yang Q, Watters C, Stewart PS, Dowd SE.  Biofilm maturity studies indicate sharp debridement opens a time-dependent therapeutic window. J Wound Care. 2010;19:320-328. 

60. Sieggreen M, Maklebust J. Debridement: Choices and challenges. Adv Skin Wound Care. 1997;10:32-37. 

61. Scarborough P. Debridement update for long-term care practitioners. Director. 2008;16:14-17. 

62. Baranoski S, Ayello E. Wound Care Essentials: Practice Principles.. 2nd ed. Pennsylvannia: Lippincott Williams & Wilkins; 2008. 

63. Evans E, Gray M. Do topical analgesics reduce pain associated with wound dressing changes or debridement of chronic wounds. JWOCN. 2005;32:287-290. 

64. Popescu A, & Salcido R. Wound pain: A challenge for the patient and the wound care specialist. Adv Skin Wound Care. 2004;17:14-20. 

65. Vanscheidt W, Sadjadi Z, Lillieborg S. EMLA anaesthetic cream for sharp leg ulcer debridement: A review of the clinical evidence for analgesic efficacy and tolerability. Eur J Dermatol. 2001;11:90-96. 

66. Lok C, Paul C, Amblard P, et al. EMLA cream is a topical anesthetic for the repeated mechanical debridement of venous leg ulcers: A double-blind, placebo-controlled study. J Am Acad Dermatol. 1999;40:208-213. 

67. Hampton S. Wound debridement. Professional Nurse. 1998;13:231-236. 

68. Steed D, Donohoe D, Webster M, Linsley L, the Diabetic Ulcer Study Group. Effect of extensive debridement and treatment on the healing of diabetic foot ulcers. J Am Coll Surg. 1996;183:61-64. 

69. Espensen E. Continuing education: Assessing debridement options for diabetic wounds. Podiatry Today [Serial Online] [serial online]. 2007;20:101-106. Available from: http://www.podiatrytoday.com/article/6825. Accessed Feb. 21, 2010. 
70. Wooten MK, Hawkins K, eds. WOCN Position Statement: Clean Versus Sterile: Management of Chronic Wounds. 4700 W. Lake Avenue, Glenview, IL: Wound, Ostomy and Continence Nurses Society;[online] 2001, revised 2005: WOCN Council and the Association for Professionals in Infection Control and Epidemiology (APIC) 2000 Guidelines Committee. Available at: http://www.wocn.org/pdfs/WOCN_Library/Position_Statements/clvst.pdf.

71. O'Brien M. Exploring methods of wound debridement. Br J Community Nurs (12 Suppl ). 2002;7:10-18. 

72. Chadwick P, Haycocks S, Bielby A, Milne J. A dynamic care pathway to coordinate the use of advanced therapy in diabetic foot ulcerations. J Wound Care. 2009;18:433-437. 

73. Enoch S, Harding K. Wound bed preparation: The science behind the removal of barriers to healing. Wounds. 2003;15:213-229. 

74. Eriksson G. Leg ulcers. diagnosis and treatment. södertälje. Astra Pain Control B. 1994. 

75. Slater R, Hershkowitz I, Ramot Y, Buchs A, Rapoport M. Reduction of digital plantar pressure by debridement and silicone orthosis. Diabetes Res Clin Pract. 2006;74:263-266. 

76. Registered Nurses of Ontario (RNAO), ed. Assessment and Management of Venous Leg Ulcers [Internet]. Toronto, Ont.: ; 2004. RNAO, ed. RNAO Best Practice Guidelines. Available at: http://www.wocn.org/pdfs/WOCN_Library/Position_Statements/clvst.pdf. Accessed April 2, 2011.

77. Shannon RJ. A cost-utility evaluation of best practice implementation of leg and foot ulcer care in the ontario community. Wound Care Canada (Supplement 1). 2007;55:S53-S56. 

78. Enoch S, Price P. Should alternative endpoints be considered to evaluate outcomes in chronic recalcitrant wounds?. World Wide Wounds[Serial Online] [serial online]. 2004;15:213-229. Available from: http://www.worldwidewounds.come/2004/october/Enoch-Part2/Alternative-Enpoints-To-... Accessed Sept. 17, 2010. 

79. College of Nurses of Ontario (CNO). Practice guideline: Consent. CNO Guideline [Online]. 2009.Available at: http://www.cno.org/Global/docs/policy/41020_consent.pdf. Accessed Aug. 21, 2010.
80. Lasair B. Wound debridement training: Practice based learning for a high-risk skill. BCAHC's Practice Makes Perfect Conference (Presentation). Victoria, British Columbia: Reboot Communications; 2007. Available from: http://www.rebootconference.com/practicemakesperfect2007/agenda.php. 
81. Heywood-Jones I, ed. The UK Code of Conduct. A Critical Review. London, England: EMAP Healtcare Ltd.; 1999. 
82. Sussman, Carrie, and Barbara M. Jensen. "Tools to measure wound healing." Wound care: a collaborative practice manual. 3. ed. Philadelphia, Pa.: Lippincott Williams & Wilkins, 2007. 144-169. Print.
       83. Ayello, E. A in  Baranoski, S. & Ayello, E.,Wound Care Essentials Practice Principles 2nd ed.  Lippincott,         
Williams & Wilkins. 2008, Chapter 8, 132 . Print.


Appendix F Debridement decision-making algorithm
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Adapted from: Ayello, E. A in  Baranoski, S. & Ayello, E.83  
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