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INTRODUCTION
Healthcare Excellence Canada (formerly Canadian Patient Safety Institute) considers surgical care safety a priority.1 
The International Surgical Wound Complications Advisory Panel (ISWCAP) defines a surgical wound complication as, 
“a disruption to normal incisional wound healing following surgery”.2 ISWCAP lists the most common surgical wound 
complications as: surgical site infections (SSI), wound dehiscence, scarring/hypergranulation, periwound maceration 
and breakdown, seromas/hematomas and medical adhesive-related skin injury (MARSI).  

Surgical wound complications have negative impacts for patients, including pain, increased length of stay, delays in 
adjuvant therapies/treatments (e.g., chemotherapy, radiation, and plastic surgery reconstruction), negative  
psychological and quality of life (QoL) outcomes, readmission to hospital and increased mortality.2 

Surgical site infection (SSIs) are a major concern and account for 20% of all hospital acquired infections (HAIs). SSIs are 
associated with a two- to 11-fold increase in the risk of mortality;  and SSIs can extend hospital length of stay by 9.7 
days and affect patient quality of life and outpatient and community care health-care costs.3 Seventy-seven percent 
of surgical patient deaths are reported to be related to infection.4,5 Infection has a direct correlation to open surgical 
wounds. Surgical site infection (SSI) is the most common health-care-associated infection among surgical patients. 
The costs of SSI hospitalizations can increase by more than $20,000 per admission, making prevention and education 
initiatives on reducing SSI crucial.6,7 

Surgical procedures can be performed either as an inpatient or day surgery with admission of at least one night or,  
depending on the procedure, in outpatient ambulatory care settings. It is estimated that 75% of surgical procedures 
are performed on outpatients, making the issues of prevention, detection, treatment and reporting of SSIs in the  
community or long-term-care sectors challenging and essential. 

SSIs are of growing concern to health-care systems due to a negative impact on health-related quality of life, increased 
length of stay in hospital, financial burden to health-care system and patient morbidity.8 SSIs account for 16% of all 
health-care-associated infections; of these, 1% related to orthopedic procedures and 10% to large bowel surgery. SSIs 
can often be prevented through initiatives focused on pre-, intra- and post-operative care and education and through 
a collaborative approach to teamwork and communication.9 

Surgical teams are responsible for establishing clinical and system reviews to identify any issues, review incidents,  
develop solutions and improve outcomes.10,11 

The Government of Canada created the Canadian Nosocomial Infection Surveillance Program (CNISP), a network that 
conducts surveillance of health-care-associated infections in several areas including: “surgical site and device related 
infections associated with:
•	 central lines, 
•	 hip and knee arthroplasty,
•	 cerebrospinal fluid shunts and
•	 adult and pediatric cardiac surgery”.6  

 
 

For more information see Health Care Excellence - Enhanced Recovery Canada. https://www.healthcareexcel-
lence.ca/en/what-we-do/all-programs/enhanced-recovery-canada/

For more information visit the CNISP web page at: https://www.canada.ca/en/public-health/programs/canadian-noso-
comial-infection-surveillance-program.html#a1

 https://www.healthcareexcellence.ca/en/what-we-do/all-programs/enhanced-recovery-canada/
 https://www.healthcareexcellence.ca/en/what-we-do/all-programs/enhanced-recovery-canada/
https://www.canada.ca/en/public-health/programs/canadian-nosocomial-infection-surveillance-program.html#a1
https://www.canada.ca/en/public-health/programs/canadian-nosocomial-infection-surveillance-program.html#a1
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This document is written with the intent to encompass the quintuple aim for health care improvement. This is to  
enhance the patient experience, reduce costs, improve population health, improve the clinician experience and 
enhance equity. This equity piece is particularly important for patients living with surgical site infections (See Table 1). 
Ensuring all patients receive care, supplies and ongoing preventative strategies needs to be recognized and  
communicated to policy makers.13 

Table 1: Quintuple Aim and Management of Surgical Site Infections  
5 components Applied to Surgical Site Infections 
Improving population 
health

Through prevention, education and self-management strategies  

Reducing costs Application of best practice to ensure most effective treatment
Appropriate use of resources- screening for risk, intraoperative and postoperative  
dressings, nutrition, devices

Advancing health equity Application of principles to all those at risk or affected by surgical site infections

Care team well-being Providing clinically usable information for front line clinicians

Enhancing the patient 
experience

Providing a supportive process of care for all those with surgical site infections

THE WOUND PREVENTION AND MANAGEMENT CYCLE
This chapter offers a practical, easy-to-follow guide that incorporates the best available evidence. It outlines a process, 
or series of consecutive steps, that supports patient-centered care. This process, called the Wound Prevention and 
Management Cycle (See Figure 1) guides the clinician through a logical and systematic method for developing a  
customized plan for the prevention and management of wounds from the initial assessment to a sustainable plan  
targeting self-management for the patient.
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THE DOMAIN OF CARE

2 Set Goals
2.1  Set goals to maintain skin health and for 

prevention and healing, non-healing and 
non-healable wounds.

1 Assess and/or Reassess
1.1 Select and use validated patient assessment tools.
1.2  Assess skin health and identify risk and causative 

factors that may impact skin integrity and wound 
healing.

1.3  Complete a wound assessment, if applicable.

3 Assemble the Team
3.1  Identify appropriate health-care 

professionals and service providers.
3.2  Enlist the patient and their family and 

caregivers as part of the team.
3.3  Ensure organizational and system support.

5 Evaluate Outcomes
5.1  Determine if the outcomes have met the 

goals of care.
5.2  Reassess patient, wound, environment and 

system if goals partially met or unmet.

4 Establish and Implement a Plan of Care
4.1  Identify and implement an evidence-informed plan to 

maintain skin health and correct the causes or co-factors 
that affect skin integrity, including patient needs (physical, 
emotional and social), the wound (if applicable) and 
environmental/system challenges.

4.2  Optimize the local wound environment.
4.3  Select the appropriate dressings and/or advanced therapy.
4.4  Engage the team to ensure consistent implementation of the 

plan of care.

© 2024 Wounds Canada · All rights reserved · Printed in Canada · v09 · 1753r2Eg

Wound Prevention and 
Management Cycle

Assess/ReassessSet GoalsAssemble TeamEstablish and ImplementEvaluate
Figure 1: The Wound Prevention and Management Cycle
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The recommendations in this chapter are based on the best available evidence using electronic databases to  
identify relevant articles. They are intended to support the clinician, patient, family and health-care team in planning 
and delivering the best clinical practice. Two foundational papers supplement this document with additional  
evidence-informed information and recommendations that are general to all wound types: Chapter 3: Skin: Anatomy, 
Physiology and Wound Healing14 and Chapter 4: Best Practice Recommendations for the Prevention and Management 
of Wounds: An Overview.15  

Three guiding principles within the best practice recommendation papers (BPRs) support effective prevention and 
management of skin breakdown.
•	 Use of the Wound Prevention and Management Cycle regardless of the specifics to prevent and manage skin 

breakdown 
•	 Constant, accurate and multidirectional flow of information within the team and across care settings, and
•	 The patient as the core of all decision-making.

Step 1: Assess and/or Reassess

Discussion: Clinicians should complete a holistic patient assessment to identify patient factors that may affect surgical 
wound healing in the pre-, intra- and postoperative phases.9 The pre-operative phase is a critical time, offering the  
opportunity to create an environment that prevents surgical wound complications. It is important to note that  
reassessment needs to occur during the entire post-operative phase including transitions of care across the health-care 
system. Surgical wounds should be assessed and the findings documented using a standardized documentation and 
reporting approach including the integrated team.3,16 

The pre-operative assessment assessment includes review of intact skin and any current skin issues and treatments 
being used. Immediately post-operatively, a comprehensive wound assessment tool should be used to establish a 
baseline to assist with identification of any wound changes. This information helps identify either wound healing or 
deterioration and should guide ongoing treatment decisions. Assessment of the person with a surgical wound begins 
immediately post-op; however, most surgical incisions are not usually assessed until 48 hours after surgery since, in 
most cases, the original post-operative dressing remains in place for the first 48 to 72 hours.9,16 

Recommendations
1.1 Select and use validated patient assessment tools

Discussion: In addition to the wound assessment tools discussed in Chapter 4, the following are focused on  
assessment of surgical wounds: 

•	 The ASEPSIS online calculator tool was developed to evaluate the effectiveness of antibiotic treatment on surgical 
site infections by examining wound characteristics.17 It was validated for high inter-rater reliability but not  
evaluated for validity, intra-rater reliability or responsiveness.18 Available from: https://www.medicalalgorithms.
com/the-asepsis-scoring-method-for-postoperative-wound-infections

•	 The Granulometer’s purpose was to assess the status of skin grafts and had inter- and intra-rater reliability when 
used by surgeons to determine wound-healing progression. It was not tested with other health-care professionals. 
It had a non-significant predictive ability for graft take, suggesting that it was not sensitive to small changes.19 

•	 The Surgical Wound Assessment Tool (SWAT) was recently developed.20 The developers reported intraclass  
correlation coefficient value of the overall scale was 0.79 (95% CI 0.67–0.89), p < .001, confirming excellent inter-rater 
reliability. Cohen’s kappa value ranged from 0.5 to 1, demonstrating moderate to almost perfect level of agreement 
for individual items, except for one item on pain. Available from: https://www.swrwoundcareprogram.ca/uploads/
contentdocuments/hcpr%20-%20surgical%20assessment%20guide.pdf

An additional assessment tool, which contains a section specifically for surgical wounds, is the Outcome and Assess-
ment Information Set-C (OASIS-C), a modification of the Outcome and Assessment Information Set (OASIS) that home 
health agencies in the United States must collect in order to participate in the national  Medicare program.21 It provides 
guidance regarding what is and is not considered a surgical wound,21 and how to classify surgical wounds.22 OASIS-C 

https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/728-chapter-3?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/728-chapter-3?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101
https://www.medicalalgorithms.com/the-asepsis-scoring-method-for-postoperative-wound-infections
https://www.medicalalgorithms.com/the-asepsis-scoring-method-for-postoperative-wound-infections
https://www.swrwoundcareprogram.ca/uploads/contentdocuments/hcpr%20-%20surgical%20assessment%20guide.pdf
https://www.swrwoundcareprogram.ca/uploads/contentdocuments/hcpr%20-%20surgical%20assessment%20guide.pdf
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states that surgery on a pre-existing wound, or due to a traumatic injury involving the skin, is not classified as a  
surgical wound; however, surgery to repair or remove an injured internal organ due to trauma, where the skin was 
intact is considered a surgical wound.

Also according to OASIS-C, skin grafts over existing wounds are not surgical wounds, but donor sites are surgical 
wounds.23 These definitions are open to discussion and interpretation and, generally, if a surgical procedure is involved, 
any resulting incision, wound or skin graft is considered either a surgical incision or a surgical wound. If it is not healed 
in 30 days, it is still considered to be a surgical wound. It is important that there is agreement within each health-care 
organization about what is and what is not categorized as an open surgical wound.

In OASIS-C item M1342, Status of Most Problematic (Observable) Surgical Wound, there are four possible choices, each 
with further description:24

0: Newly epithelialized,
1: Fully granulating,
2: Early/partial granulation and
3: Not healing (may or may not be associated with infection).24

For wounds healing by primary closure with well-approximated incisions, the close proximity of the incisional edges 
leaves no areas for granulation to occur. Therefore, only the, “newly epithelialized” and “not healing” choices apply. 
For wounds healing by secondary intention, all four choices would apply.22 This guidance applies to surgical wounds 
closed by either primary intention (specifically, approximated incisions) or secondary intention (specifically, open  
surgical wounds).

1.2 Identify risk and causative factors that may impact skin integrity and wound healing

Discussion: Performing a thorough and holistic pre-operative assessment will identify any patient-specific risk factors 
that can be addressed in preparation for surgery.9 When the surgery is emergent and risk factors cannot be addressed 
before the intervention, it is important to identify any intrinsic and extrinsic factors that can be mitigated in the 
post-operative period and to intervene as soon as possible.25 

1.2.1 Patient: Physical, emotional and lifestyle

Discussion: Many surgical procedures are complex and may carry significant risks for patients regardless of the  
health-care setting.26 The patient facing surgery brings their own unique individual health, lifestyle and travel  
history.27 Some bring excellent health with the expectation of rapid healing, while others have surgery when their 
complex health history or issues puts them at risk for impaired general recovery and wound healing.16 Knowing which 
patients are at risk for a surgical wound complication such as an SSI, what to look for, and recognizing the signs and 
symptoms as early as possible are crucial in order to implement the appropriate plan of care. SSIs are one of the leading 
causes of nosocomial infections impacting patients.3 

Pre-operative Physical Assessment

An important strategy to prevent surgical wound complications is completion of a detailed pre-operative assessment 
to identify potential factors that may impact healing and increase the risk for an SSI. All factors identified  
pre-operatively that may affect wound healing must be reported to all health-care professionals involved in the 

The American College of Surgeons Surgical Risk Calculator https://riskcalculator.facs.org/RiskCalculator/ is an  
invaluable tool designed to provide evidence-based insights into assessing the risk of SSI. With the  
ever-evolving landscape of health care, precise risk evaluation is crucial for timely and effective decision-making. 
This user-friendly online platform offers health-care professionals a systematic approach to estimate the risk of 
SSI events in individual patients. By inputting relevant patient data, including clinical history, biomarkers and risk 
factors, the Surgical Risk Calculator generates personalized risk assessments, aiding clinicians in identifying  
high-risk patients and tailoring interventions for optimal patient care.

https://riskcalculator.facs.org/RiskCalculator/
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patient’s post-operative care.25 If the surgery required is urgent, pre-operative assessment should focus on the body 
system immediately involved. 

The American Society of Anesthesiologists (ASA) 25 Class is a tool for communicating patient pre-anesthesia  
comorbidities. It was not specifically designed to predict perioperative risks like wound infection. The classification 
system alone does not predict risks like wound infection, but used with other factors, it can be helpful in predicting 
peri-operative risks. Patients assessed in Class III to V are at higher risk.28 The physical status of the patient is classified 
by ASA as follows: 

•	 Class I: A normally healthy patient with no functional limitations, non-smoking and minimal alcohol use
•	 Class 2: A patient with mild systemic disease without substantive functional limitations, current smoker, social  

alcohol use
•	 Class 3: A patient with severe systemic disease that limits activity, with substantive functional limitations
•	 Class 4: A patient with severe systemic disease that is a constant threat to life
•	 Class 5: A moribund patient who is not expected to survive without the operation
•	 Class 6: A patient who is declared brain-dead and whose organs are being harvested for donation. 

See ​Statement on ASA Physical Status Classification System at: https://www.asahq.org/standards-and-practice-parame-
ters/statement-on-asa-physical-status-classification-system for more information. 

The following are key patient and surgery-related risk factors that contribute to surgical site infections.29,30 

Patient-related factors 
•	 Advanced age1,9,31   

•	 Obesity1,8,9,31    
•	 Hyperglycemia/diabetes1,8,9,31 
•	 Dyspnea31    
•	 Hypoxia9

•	 ASA class>II14,31    
•	 Smoking1,8,15,31  
•	 Substance use (alcohol)31  
•	 Steroid use1,31  
•	 Recent radiotherapy31  
•	 Preoperative albumin ≤3.5mg/dL31  
•	 Total bilirubin >1.0 mg/dL31 
•	 Trauma/shock9 
•	 Transfusion9 
•	 Hypothermia9

Surgery-related factors
•	 Inadequate surgical scrub or skin preparation9 
•	 Abdominal surgery9,31   
•	 Surgery requiring a bowel anastomosis9

•	 Contaminated or dirty/infected procedures9,31    
•	 Surgery for cancer9 
•	 Emergency surgery31 
•	 Complex surgery (work relative value unit ≥10)31   
•	 Prolonged procedure9 
•	 More than three diagnoses at time of discharged9 

In relation to surgery, malnourishment is an independent risk factor for surgical site infection (SSI).32 Malnutrition is  
either a lack or excess of nutrients, including protein, that affects overall health and function. It can be difficult to 
address when trauma has occurred or chronic conditions that cause inflammation are present and/or when appetite 

https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system
https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system
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is decreased.33 Malnourishment slows and delays wound healing and increases SSI risk.34,35 For patients of advanced 
age,25 or who are obese and/or those living with diabetes mellitus,36 the risk of infection increases. 

A body mass index (BMI) that is above or below the recommended level will place the patient at increased risk of poor 
outcomes.37 Of concern are males with a BMI > 25 kg/m2 and women with a BMI > 30 kg/m2, as these are  
associated with a five times greater risk of an SSI with subsequent complications than for non-obese individuals.25,38 
This is thought to be related to the increased cardiac output, stroke volume and poorly oxygenated adipose tissue in 
obese individuals.39 When there is fatty tissue around the neck and diaphragm and laparoscopic gasses, breathing is 
hindered, causing hemodynamic compromise and further tissue hypoxia.

Surgical patients at risk of possible malnutrition should be screened by a registered dietitian. For hospitalized patients, 
the assessment should be conducted using a valid and reliable tool appropriate to the patient population. Screening 
should occur at admission or as soon as possible after admission and findings should be integrated in to the patient 
specific holistic plan of care.40 

Patients living with diabetes mellitus (DM) are at double the risk of SSIs compared with persons without diabetes.41  
Elevated post-operative glycemic levels are a significant risk factor for SSIs and should be aggressively treated.42 Ata 
et al. state that post-operative glycemic control is of more importance than pre-operative levels in relation to SSIs.43 
Hyperglycemia is associated with surgical mortality and morbidity.44

In a meta-analysis completed by Sorenson, it was identified that SSIs are two times as likely to occur in patients who 
smoke than those who do not smoke. Assuming that pre-operative screening can occur, smoking cessation should be 
encouraged for at least four weeks prior to surgery.45 Discussion regarding risk of smoking when surgical interventions 
are planned should be part of informed patient consent.44 In 2020, the World Health Organization released a statement 
on how smoking greatly increased risks of complications after surgery. Individuals who quit smoking approximately 
four weeks or more before surgery can lower their risks and have better surgical results up to six months afterward.46

Pre-operative preparation 

Patients undergoing surgery require education as to specific activities they may be asked to undergo. They will be 
advised to have a pre-operative shower, remove nail polish and false nails and/or undergo nasal decolonization.9,47 

Depending on the type of surgery, patients may be given pre-operative prophylaxis antibiotics in accordance with 
antibiotic stewardship guidelines. 

During this time, risk assessment and prevention of skin pressure injuries (care bundles) is completed and preventive 
measures such as positioning and repositioning, use of surfaces and pillows is recommended.48 Consider use of  
prophylactic dressing to protect bony prominences and utilize offloading heel devices.  For more information on  
pressure injuries see Chapter 7: Prevention and Management of Pressure Injuries.

Pre-operative Mental Health and Spiritual Assessment

Patient readiness for surgical intervention and mental health and wellbeing can impact healing and surgical outcomes 
such as pain and satisfaction.49 Care of an individual includes recognizing their spiritual health in order to maximize 
their healing and recovery, so an early assessment is important.50 For some, the surgery is a welcome solution to a 
physically limiting condition. For other patients, however, the surgery may be unexpected or consented to only as a 
life-saving procedure—for example, a motor-vehicle accident, where the patient may not be fully prepared for this 
body alteration. The emotional results of this will impact the engagement of the patient to participate in their health 
and recovery. 

For some patients, surgery may mean the end of pain or hope for a cure. It is important to clearly communicate with 
the patient, family and care partners the intended clinical surgical outcomes and the potential unexpected results.

https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/732-chapter-7?Itemid=101
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Some patients experience anxiety prior to surgery, and for people with pre-existing anxiety, it can be exacerbated. It is 
important clinicians offer patients and family members concise, clear and relevant information and support through all 
phases of surgical care, including during assessment.9 Some methods to reduce anxiety include education and patient 
handouts, with opportunities to talk, and be listened to, about their concerns.51 Also, listening to music, reading  
meditations, or using relaxation techniques may be of support.52 Sedatives are often administered within two hours 
prior to surgery, which can help to relieve immediate stress. A comprehensive literature review by Rosenberger et al. 
found in five orthopedic studies that patients who were worried, anxious or depressed pre-operatively were likely to 
experience a slower recovery, but it did not link these factors to an increased risk of surgical site infection.53 While we 
know that psychological stress impacts the immune system and can negatively impact wound healing, at this time the 
literature does not show a direct link to surgical site infections.54  

Intra-operative Risk

The intra-operative risk of developing an SSI can be affected by the nature of the intended surgical procedure; whether 
or not an SSI develops can depend upon how these factors interact.9 There are a number of potential risks.

•	 Patients with high ASA index55 
•	 Hypothermia55 
•	 Advanced age55  
•	 Length of procedure (greater than 75th percentile of predicted operating time increases risk)55

•	 Status of surgery: i.e., clean; clean surgery involving placement of a prosthesis or implant; clean-contaminated; 
contaminated; or dirty and infected

•	 Type of surgery: Colon surgery carries the highest risk of an SSI, followed by vascular surgery, cholecystectomy and 
organ transplant

•	 Method of surgery: Laparoscopic versus open colorectal surgery has a statistically lower rate of SSI (P < 0.0001), 
although risk for both types is dependent on the classification (clean versus dirty) and length of surgery.56 For  
patients who are obese, laparoscopic surgery reduces the SSI rate by 70 to 80% compared with open surgery 
across general abdominal surgical procedures44

•	 Level of oxygenation of the tissues: Surgical wounds are at high risk of hypoxia, so preventative measures should 
include keeping subcutaneous perfusion and oxygenation optimal (arterial pO2) and preventing conditions that 
restrict peripheral perfusion, such as hypovolemia, excessive pain, vasoconstricting drugs and hypothermia9 

•	 Emergent (vs. elective) surgery55 
•	 Implants (vs. no implants)
•	 Use of internal mammary artery grafts (for coronary artery bypass graft)
•	 Prolonged ventilation
•	 Use of blood products

During a surgery the risk of developing a pressure injury exists depending on the length of the procedure. A pressure 
injury risk assessment should be completed pre-operatively, and the findings integrated into post-operative care plan, 
including the use of pressure redistribution surfaces.

Although it can be assumed that the patient’s stress levels are reduced with medication during surgery, Nilsson et al. 
examined the use of relaxing music played in the operating room and concluded that it may decrease post-operative 
pain.57 There are pros and cons to playing music in the surgical theatre. In a review of 18 studies, researchers noted 
that certain music elements affect performance on a surgical task positively or negatively. Classical music when played 
softly can improve accuracy and speed of surgical tasks.58 

Post-operative Risks

Wound dehiscence is a complete or partial disruption of wound closure with or without evisceration and protrusion 
of tissue or organs. This is a severe complication that may lead to immediate surgical intervention, the possibility of 
repeat dehiscence, a surgical site wound infection61 and/or development of incisional hernia formation.62
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While many of the SSI risks following surgery are the same as the pre-operative ones, there are some additional risk 
factors. 

Post-operative dressing selection and integrity:
•	 Saturated and/or leaking dressings allow migration of bacteria to the wound in a rapid manner59

Wound care:
•	 Disruption of the sutured or staple incision by vigorous cleansing before it has re-epithelialized can introduce  

bacteria below the dermis59

Wound dehiscence:
•	 Exudate extending past the 48 hours post-operative period increases the potential for wound dehiscence, and 

often occurs around the seventh day post-op22 
•	 Poor glycemic control, malnutrition, smoking, obesity and mechanical stress on the wound bed from heavy lifting, 

coughing, vomiting, sneezing and straining increase the risk of dehiscence60

Patient condition and interventions:
•	 Post-operative respiratory and urinary infections
•	 Infections secondary to wound sepsis or medical devices such as indwelling Foley catheters and intravenous (IV) 

lines, and diarrhea related to use of antibiotics (e.g., Clostridium difficile associated disease)9

In addition, hematomas or seromas may develop and require intervention.16 The presence of hematomas and/or  
seromas increases pressure and compresses blood vessels, causing wound ischemia and, if untreated, may cause tissue 
necrosis. Hematomas can also cause flap necrosis due to a free-radical-induced cytotoxic mechanism.63 There is an 
increased occurrence of hematoma or seroma in surgical wounds associated with the increased clinical use of  
anticoagulants and prophylactic treatments now recommended and implemented for deep vein thrombosis.16 

1.2.2 Environmental: Socio-economic, care setting, potential for self-management

Discussion: Poor patient self-efficacy, knowledge required for post-operative wound monitoring and communication 
may lead to negative clinical outcomes.64 In the RNAO’s Person and Family-Centered Care Nursing Best Practice  
Guideline, it is recommended that to achieve the goal of, “having the person’s proactive and meaningful engagement 
as an active partner in their health care, we should listen and seek insight into the whole person to gain an  
understanding of the meaning of health to the person and to learn their preferences for care”.65 A therapeutic  
relationship between the person with the surgical wound, the care partners and family, and health-care professionals 
is needed to build a genuine, trusting and respectful partnership. Through surgical transitions of care (acute, rehab, 
home) or services, patients should have the opportunity to share any concerns related to wound care, devices,  
medications, appointments and transportation.66,67

It is essential to respect individuals as experts on their own lives, recognizing everyone’s choices are shaped by their 
unique circumstances. Health-care professionals should engage with strong communication skills and a commitment 
to culturally sensitive, non-judgmental approach. Maintaining a respectful and supportive stance is essential to  
fostering trust and encouraging positive outcomes.65 Families and care partners also have an important role in the care 
for and recovery of people who have had surgery, and if those supports are not part of an individual’s normal life, the 
patient may be at increased risk for complications.68 

The patient’s values, preferences, literacy, beliefs, culture, ethnicity, spirituality, interests, life circumstances (including 
financial security or worry) and previous health experiences all affect their priorities, concerns and preferences.65,66 

To support self-management skills, consider the following resources: 
Self-Management BC https://www.selfmanagementbc.ca/home

Here is a list for the other provinces https://www.selfmanagementbc.ca/selfmanagementprogramsoutsidebc

https://www.selfmanagementbc.ca/home
https://www.selfmanagementbc.ca/selfmanagementprogramsoutsidebc
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1.2.3 Systems: Health-care support and communication

Discussion: It is the responsibility of health-care organizations to reduce harm, improve health care and protect 
Canadians by establishing SSI surveillance programs.69 The National Healthcare Safety Network (NHSN) in the United 
States recommends that SSI surveillance periods be at least 30 days for superficial incisional, deep incisional and organ/
space SSIs.69 In addition, 90-day surveillance is required for specific surgeries (prosthesis/implants). The list of surgical 
procedures can be found at the National Healthcare Safety Network site70: https://www.cdc.gov/nhsn/pdfs/pscmanual/
pcsmanual_current.pdf.  

With an increasing number of surgical outpatient procedures taking place,71 many SSIs will not be captured by  
hospital SSI surveillance programs. Post-discharge surveillance should occur, with participation of family physicians, 
nurse practitioners, community home-care agencies and long-term care facilities, and with a mechanism to report and 
track recognized signs and symptoms of SSI, so that outcomes and trends can be reported back to hospitals, surgeons 
and health authorities (e.g., surgical quality, surveillance and risk teams).3 

Effective surveillance of SSI includes a focus on targeted high-risk and high-volume operative procedures. According 
to the Centers for Disease Control in the United States, successful SSI surveillance includes, “epidemiologically sound 
infection definitions and effective surveillance methods, stratification of SSI rates according to risk factors associated 
with SSI development, and data feedback”.71 

There are four main factors that may affect hard-to-heal wounds.72 The algorithm in Figure 2 outlines the relationships 
among patient, wound, health-care professional and resource/treatment-related factors and is intended to support 
clinicians in recognizing the complexity of wounds.48 

Figure 2: Predictors for Wound Healing

Source: Moffat C, Vowden P. Hard-to heal wounds: a holistic approach. London: MEP Ltd; 2008. Reprinted with permission.

https://www.cdc.gov/nhsn/pdfs/pscmanual/pcsmanual_current.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/pcsmanual_current.pdf
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1.3 Complete a wound assessment, if applicable

Discussion: Before completing the wound assessment it is important to complete a head-to-toe skin assessment to 
determine risk or presence of additional skin issues not directly related to the surgical interventions.48 

A complete surgical wound assessment includes the peri-incisional skin and the incision line. When assessing the 
peri-incisional skin ensure to assess and address any medical-adhesive related skin injury (MARSI), which may present 
as dermatitis, skin stripping, maceration, folliculitis, skin-tears, or blistering.73 In addition, assess for any skin and wound 
issues separate from the post-operative wound assessment (See Table 2).

Table 2: Surgical Wound Descriptions23 

0 Newly epithelialized:
•	  wound bed completely covered with new epithelium
•	  no exudate
•	  no avascular tissue (eschar and/or slough)
•	  no signs or symptoms of infection
1 Fully granulating:
•	  wound bed filled with granulation tissue to the level of the surrounding skin
•	  no dead space
•	  no avascular tissue (eschar and/or slough)
•	  no signs or symptoms of infection
•	  wound edges open
2 Early/partial granulation:
•	  ≥ 25% of wound bed covered with granulation tissue
•	  < 25% of wound bed covered with avascular tissue (eschar and/or slough)
•	  no signs or symptoms of infection
•	  wound edges open
3 Not healing:
•	  wound with ≥ 25% avascular tissue (eschar and/or slough) OR
•	  signs/symptoms of infection OR
•	  clean but non-granulating wound bed OR
•	  closed/hyperkeratotic wound edges OR
•	  persistent failure to improve despite appropriate comprehensive wound management

Source: Wound, Ostomy and Continence Nurses Society (WOCN). WOCN’s Nurses Society’s guidance on OASIS-D  
integumentary items: best practice for clinicians. 2019. Available from:  
https://cdn.ymaws.com/member.wocn.org/resource/resmgr/docs/OASIS-D_Best_Practice_Docume.pdf 

The following three steps provide a systematic approach to surgical wound assessment, goal planning and treatment. 
Depending on their organization, clinicians should follow the recommended assessment for post-operative surgical 
wound assessment. 

1. What are you seeing? MEASURE is one example of a mnemonic that helps the team assess wound parameters.74,75 

The following parameters identified in the MEASURE mnemonic should be included in the wound assessment and may 
help the team connect in a common language when monitoring a wound.74

2. When are you seeing it? It is equally important to note when to look for changes in the surgical wound.  
Bates-Jensen and Woolfolk describe outcomes and expected time frames for positive and negative results of surgical 
wound healing.76 (See Table 3).  

3. What should you consider if you see it? Early recognition of alterations in healing, as outlined in point number 2, 
will support early intervention to return the patient to a healing trajectory. 

https://cdn.ymaws.com/member.wocn.org/resource/resmgr/docs/OASIS-D_Best_Practice_Docume.pdf
https://cdn.ymaws.com/member.wocn.org/resource/resmgr/docs/OASIS-D_Best_Practice_Docume.pdf
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Table 3 Positive Negative

Incision Colours of the incision progress
Days 1–4: red with approximated edges
Days 5–14: bright pink
Day 15–1 year: pale pink
The incision is well approximated and does 
not show signs of tension

Days 1–4: evidence of tension on the incision line
Days 5–9: the incision may no longer be well-approximated, and 
the tension remains, and may progress to incisional dehiscence; 
the colour may remain red 
Days 10–14: the colour may remain red or progress to bright pink

Scar 
Tissue

Light-skinned persons will have white or silver 
scarring
Persons with darkly pigmented skin will 
progress from pale pink to darker than usual 
skin colour

There may be prolonged epithelial resurfacing and/or keloid or 
hyper-trophic scarring that may present in the first year of healing  

Peri- 
incision

Days 1–5: signs and symptoms of normal 
inflammation will be present, including: 
edema, erythema, warmth and mild pain
 

Absence or delay of normal inflammation
Days 1–5: no evidence of edema, erythema, skin discolouration or 
warmth, and minimal pain at the incision site
Days 5–9 extending to days 10–14: signs and symptoms of 
inflammation demonstrating a delay in healing progression
Beyond this, healing can stall or plateau, with no healing and 
ongoing inflammation lasting 1–2 years or longer
Hematoma or seroma formation which can progress to days 
10–14

Exudate Minimal/moderate sanguineous to serous 
exudate may be present between days 1–3 
but should resolve by day 5

Minimal to moderate serosanguinous exudate between days 5–9 
Serous or purulent; any type or amount of exudate beyond day 9 
is abnormal

Closure Epithelial closure should be seen by day 4 
along the entire incision
A healing ridge of newly formed collagen can 
be felt along the whole incision line during 
days 5–9 
Wound closure materials are removed at some 
point between days 9–14, with skin closure 
strips or tape strips used after their removal

Removal of skin closures will be delayed when healing is not 
progressing as expected 
For wounds healing by secondary intention, the edges do not 
approximate, and the wound fails to contract 
There will be a lack of epithelial resurfacing of the entire incision 
by day 4, or it may be only partially present, with lack of the 
collagen healing ridge and dehiscence evident by day 14 

SSIs can be acute (occurring within and lasting < 30 days) or chronic (occurring after 30 days) and range from superficial 
to deep incision or organ/space infection (See Figure 3).

After surgery, the wounds (not procedures) are classified as follows by the Centers for Disease Control and Prevention.5 

Clean: An uninfected operative wound in which no inflammation is encountered and the respiratory, alimentary, 
genital or uninfected urinary tracts are not entered. In addition, clean wounds are primarily closed and, if necessary, 
drained with closed drainage. Operative incisional wounds that follow non-penetrating (blunt) trauma should be  
included in this category, if they meet the criteria.

Clean-Contaminated: Operative wounds in which the respiratory, alimentary, genital or urinary tracts are entered  
under controlled conditions and without unusual contamination. Specifically, surgery involving the biliary tract,  
appendix, vagina and oropharynx is included in this category, provided no evidence of infection or major break in 
technique is encountered.

Contaminated: Open, fresh, accidental wounds. In addition, surgeries with major breaks in sterile technique (e.g., 
open cardiac massage) or gross spillage from the gastrointestinal tract, and incisions in which acute, non-purulent 
inflammation is encountered, including necrotic tissue without evidence of purulent drainage (e.g., dry gangrene), are 
included in this category.
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Dirty or Infected: Includes old traumatic wounds with retained devitalized tissue and those that involve existing  
clinical infection or perforated viscera. This definition suggests that the organisms causing post-operative infection 
were present in the operative field before surgery.

Figure 3: Cross-section of Abdominal Wall Depicting CDC Classifications of Surgical Site Infection77

The respective clinical presentations are different, with differing long-term outcomes. Studies have identified the 
importance of SSI surveillance for at least 30 days, if not for a year, following surgery.78 SSIs related to artificial hardware, 
such as total hip or knee ar-
throplasty, can occur up to 
a year following the surgery 
and need to be identified as 
such.

SSIs can be divided into 
three categories, with  
various signs and  
symptoms. The three  
categories are: 
•	 Superficial incisional SSI 

(primary or secondary): 
infection occurs in the 
skin (localized) where 
the incision was made, 

•	 Deep incisional SSI  
(primary or secondary): 
infection occurs  
beneath the incision 
and in the tissues and 
surrounding muscles 
and

•	 Open or space SSI:  
involves any part of the body deeper than the fascial/muscle layers that is opened or manipulated during the  
operative procedure.3 

For a detailed description of the criteria for each of the three categories of SSI—superficial incisional, deep incisional 
and organ/space—please visit the following page: https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf

Step 2: Set Goals

Discussion: Goals are set with patients about to undergo surgery and those living with surgical wounds, their family 
and/or care partner(s) and the interprofessional care team. Realistic goals should be based on identified risk factors and 
complete patient, wound and environmental assessments. Patient priorities and goals for health care in regard to the 
surgical wound must be identified along with the available options so that informed decisions can be made.  
Health-care providers must respect the person’s right to choose the interventions they prefer for their health, even 
when those decisions are in conflict with medical opinion or recommendations.65 There are times when the patient’s 
wishes cannot be consulted: during surgery, if a decision must be made, based on clinical decisions alone, to leave 
the wound open to heal by secondary or tertiary means, or if a primarily closed wound continues to drain beyond the 
expected 48-hour timeframe and/or if the wound dehisces.

https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
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Recommendations
2.1 Set goals to maintain skin health and for prevention and healing, non-healing and non-healable wounds

Discussion: Ideally, goals for the prevention of complications of the surgical wound should be set before the surgery 
takes place. Afterward, when the person is initially recovering from their surgery, they are also coping with the effects 
of anesthesia, analgesia, disrupted sleep patterns, bodily changes, changes to nutrition, and they may have weakness, 
nausea and pain. The initial short-term goals should address these issues and promote healing and prevention of  
complications, and the restoration of general health.

2.1.1 Identify goals based on prevention and healability of wounds

Discussion: In the absence of an SSI, the factors that delay healing in surgical wounds are similar to those in any  
healing wound. There are some significant differences, however, regarding the results of an SSI, when there are  
implanted devices, hardware, mesh or organ transplants.

From a clinical perspective there are three surgical wound closure goals:

1.	 Closed surgical wounds that heal by primary intention are those where the skin edges are joined together, without 
any areas of separation, eliminating dead space and minimizing the need for new tissue formation.79 These wounds 
generally heal without complications and with minimal scar formation and do not contain granulation tissue.  
Exudate from acute surgical wounds is rich in white blood cells, essential nutrients and growth factors that support 
the stimulation of fibroblasts and production of endothelial cells.80 Re-epithelialization of the uppermost  
approximated skin edges normally occurs within 24 to 48 hours and wound closure at two to three days.81,82  
Normal practice, however, is to keep sutures or staples intact for seven to 10 days and sometimes longer at the 
surgeon’s discretion. Acute surgical wounds heal within an expected time frame and without complications.16  

2.	 Delayed primary closure of a surgical wound may 
be used to prevent infection in contaminated 
surgical wounds. The wound is allowed to remain 
open for several days before final closure to ensure 
all sources of contamination have been removed 
and/or infection is resolved.79 Another term for this 
method is healing by tertiary intention. 

3.	 Surgical wounds that may be dirty or infected heal 
best by secondary intention, where the wound 
is left open and heals when granulation tissue 
fills the wound from the base up.79 Failed primary 
closure incisions that dehisce or separate are often 
best left to heal by secondary intention.

It may also be that the wound is deemed  
‘non-healable’, because there is no opportunity for 
healing due to co-morbid factors, or that major  
surgery is required to close the wound but the  
person’s health precludes that from happening.

2.1.2 Identify quality-of-life and symptom-control 
goals

Discussion: Patients may not identify wound healing 
as a goal of care. Pain or tenderness alone can be a 
symptom of an SSI, and pain levels need to be  
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consistently addressed to determine if pain reduction goals are being met.71 Patients are affected by surgical  
interventions in several ways, including their ability to return to driving, employment, school, social life, body image 
and overall functionality.83,84 

Step 3: Assemble the Team

Discussion: Health-care professionals, patients, their care partners and family must take responsibility for doing all 
they can to support a holistic, integrated approach to care and work together to ensure the best possible outcomes. 
As surgery-related procedures, including preparation, intervention, discharge and follow-up, involve shorter hospital 
stays, a trusting, culturally sensitive, positive relationship must be developed among the patient, care partners, surgical 
team and follow-up clinicians. Patients need to know who the members of their team are, and the roles each plays, if 
they are to fully participate in the planning of their care long-term.

Recommendations
3.1 Identify appropriate health-care professionals and service providers

Discussion: Surgical-wound healing requires a collaborative team approach.9 An integrated approach allows for the 
safe and efficient treatment of patients who are at high risk for surgical site complications.85 From the physician  
consult to the laboratory and diagnostic department, community pharmacists, the pre-admission care team,  
community nurses, dietitians, spiritual care providers, physiotherapists, social workers, wound care clinicians, ostomy/
continence nurses, discharge and transition of care planning teams66 and the in-house surgical team—in pre-,  
intra- and post-operative phases—many clinicians are involved with the patient and family. It is important that the 
goals that are set support the patient and care partners through the physical and psychosocial challenges that arise 
from having a surgical wound—especially one with complications—and that the right team members are in place to 
do so. Managing an SSI may require that an infectious disease practitioner be added to the integrated team.

Collaboration and mutual respect, leadership sharing, decision-making, authority and responsibility are key elements 
of successful integrated teams, and this applies whether the team is within one organization, is using web-based or 
virtual communications, or practices remotely.66 Surgeons hold primary responsibility for the patient’s surgical care, 
including postoperative wound management and monitoring until healing is complete. Nurses play a role in wound 
care management and must adhere to the scope of practice and standards set by their College, and employer limits 
and conditions, ensuring they practice within their authorized scope and competencies.

For example, in Ontario, initiation of wound care below the dermis is within the controlled acts authorized for  
Registered Nurses (RNs) and Registered Practical Nurses (RPNs). The College of Nurses Ontario notes that, “Nurses may 
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independently decide that a specific procedure is required and initiate the procedure in the absence of a direct order 
or directive from a physician.86 When a surgeon, or other provider, has provided an order for a specific wound  
treatment, a nurse does not have authority to change the order. Doing so, without contacting and communicating 
with the physician, jeopardizes the surgeon-patient-nurse relationship.

Instead, through surveillance and collaboration, teamwork helps to prevent surgical wound complications and manage 
them when they occur. Effective teamwork requires clear communication. Several researchers report that  
communication failures contribute to adverse events and patient injury, and many lead to malpractice claims.87,88 

3.2 Enlist the patient and their family and care partners as part of the team

Discussion: Patient involvement starts in the doctor’s office or emergency room, as soon as patients are made aware 
of the need for a surgical intervention.9 When possible, patients and care partners can work with their family  
doctor, the surgeon and the pre-operative team for optimal surgical preparation to reduce post-surgical complications. 
Health-care professionals can help patients verbalize their wishes and set short- and long-term goals for transitions to 
sub-acute, rehabilitation and/or community care.

All communication should be individualized and consider the persons goals, culture, experiences, and values.65 The 
plan of care needs to be meaningful to the person and their care partner within the context of their life.65 In our richly 
diverse country, care should be culturally appropriate, sensitive to traditions and meet patient and family needs.  
Patients and care partners must be offered relevant, consistent communication (in most appropriate form) for all 
aspects of care, including risk of surgical site infection—or other complications—and how to prevent, and to whom to 
report, any concerns.9 

3.3 Ensure organizational and system support

Discussion: The RNAO Intra-professional Collaborative Practice - Best Practice Guideline89 has clear recommendations 
for leaders of key agencies to strengthen collaborative practice among interprofessional teams to ensure this type of 
care is a collective strategic priority.89  Interprofessional care must align with organization initiatives for healthy work 
environments, including an evidence-informed approach to planning, implementation and evaluation of joint  
activities. This is especially important when patients are moving through the health-care system (called transitions in 
care and/or discharge planning).66 As well, the Agency of Healthcare Research and Quality in the U.S. offers additional 
strategies and supports for transitions in care for health-care teams, especially related to effective and consistent  
communication with patients and their care partners.67

The reality is that the integrated health-care team for care of an open surgical wound may work for and report to a 
number of agencies, depending on the province or territory. For example, the surgical operating theatre personnel 
may write a report or discharge summaries that are not, or cannot be, shared with the regulated health-care providers 
responsible for patient care in the community (e.g., the primary care general practitioner, physician, nurse practitioner, 
home-care staff or long-term care staff). In the same way, community nurses are often challenged by a lack of patient 
post-operative surgical information and a secure electronic way of sending wound photographs to the surgeon. As 
well, there is a need for more research to develop and test options for integrated care/case conferencing and securely 
sharing patient information in a timely way within a virtual environment.

Step 4: Establish and Implement a Plan of Care

Discussion: The integrated team needs to create a treatment plan to eliminate or reduce factors that may negatively 
affect surgical-wound healing in the pre-operative, intra-operative and post-operative phases of care. Strategies that 
promote timely healing of surgical wounds are essential in all phases of care.
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Recommendations
4.1 Identify and implement an evidence-informed plan to maintain skin health and correct the causes or 
co-factors that affect skin integrity, including patient needs (physical, emotional and social), the wound (if 
applicable) and environmental/system challenges

Discussion:
Pre-operative Strategies

Pre-operative treatment plans can reduce the risk of a surgical wound failing to heal, a wound dehiscence, an SSI or 
any surgical-wound complication. Focused assessments (i.e., respiratory, physical activity, obesity etc.) and malnutrition 
screening will assist in the development of the pre-operative plan. These plans may include smoking cessation (four 
weeks or longer ahead of surgical date), improved glycemic control, and nutritional adjustments to support  
intra-operative experience and post-operative healing.

Pressure injury prevention begins pre-operatively by completing a pressure injury risk screening and intervening  
(surfaces, prophylactic dressings over bony prominences, pillows).48 

Medications for diabetes and autoimmune issues should be reviewed with specific instructions for use before surgery.90 

The Canadian Malnutrition Task Force has guidelines and a screening tool, found at http://nutritioncareincanada.ca. 

In addition, Healthcare Excellence Canada supports the understanding of the pre-operative mental health status  
(dementia, depression) of the person by establishing a baseline status. 

Delirium is of great concern after surgery, medication changes, sleep changes, catheter use, and or change of living 
situation. Delirium increases the patient’s length of hospital stay, increases mortality and reduces physical and mental 
functioning.91 

Assess and address use of substances including opioids (strong opioids, or weak opioids)92 pre-operatively (short-term, 
long-term- 90 days plus). Assess current usage, purpose and discuss with physicians and the pharmacist.93,94 Golpen et 
al. reported long-term opioid users stayed one day longer in the hospital.94 An expert consensus group released opioid 
prescribing guidelines for common surgical procedures to guide clinician decision making.95 

Individuals having surgery and their care partners should receive information and advice on potential wound and 
dressing care including any ostomies, fistulas or drains, role of  
antibiotics and how to recognize problems with the wound and whom 
to contact if they are concerned.9 Pre-operative education should 
involve a review of post-operative instructions with the patient, family 
and/or care partners. Patients may choose a family member or  
caregiver to participate in the education sessions.

Pre-op surgical education should be reinforced and continue  
post-operatively with the patient and family-designate.9 Education  
materials for patients must reflect each individual’s needs in terms of 
language, reading level, culture and traditions. Post-operative  
education topics should include hand hygiene, SSI risks, signs and 
symptoms of complications and team members’ contact information. 
Education will need to be updated depending on the surgical phase of 
the patient’s care, especially if they are readmitted to the hospital. 

Healthcare Excellence Canada has excellent resources to support delirium assessment, available at: https://www.
healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-im-
provement-resource/delirium-introduction/ 

http://nutritioncareincanada.ca
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/delirium-introduction/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/delirium-introduction/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/delirium-introduction/
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Recommendations for SSI reduction during the pre-operative phase include several strategies. Patients should be  
advised or helped to have a shower, bath or bed bath using soap on the day before or the day of surgery.9 Recent  
studies report the role of pre-operative showering or bathing with antiseptics in preventing surgical site infections to 
be uncertain. More research is needed on this important topic.9 Nasal decolonization (following protocol) in  
combination with a chlorhexidine body wash may be considered before procedures in which Staphylococcus aureus is 
likely to cause an SSI.9 Similarly, evidence related to the role of pre-operative hair removal in reducing SSIs is  
insufficient. If hair removal is needed, it is best to clip hair the day of surgery using a single-use clipper.9 Mechanical 
bowel preparation in colorectal procedures must follow protocols.90  

Individuals having surgery for which antibiotic prophylaxis is indicated receive this in accordance with the local  
antibiotic formulary.9 Local epidemiology and resistance patterns do vary, especially as antibiotic choices can change 
with specific cases. 

Enhanced Recovery Canada provides clinical pathways to support Enhanced Recovery After Surgery (ERAS) which  
include antibiotic protocols and SSI prevention strategies. These clinical pathways can be found at  
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/enhanced-recovery-canada/

Safer Healthcare Now recommends the initiation of four key strategies in the peri-operative phase to reduce an SSI69:

1.	 Perioperative antimicrobial coverage 
a. appropriate use of prophylactic antibiotics 
b. antiseptic use – bathing, showering 
c. decolonization 
d. antiseptic-coated suture

2.	 Appropriate hair removal
3.	 Maintenance of peri-operative glucose control
4.	 Peri-operative normothermia.  

Intra-operative Strategies

Surgical patients are cared for by an operating team that minimizes the transfer of micro-organisms during the  
procedure by following best practice in hand hygiene and theatre wear, and by not moving in and out of the operating 
area unnecessarily.9 Staff protocols should include the removal of all hand jewelry, artificial nails and nail polish before 
operations.9 

The skin should be prepared at the surgical site immediately before incision, using an antiseptic (aqueous or  
alcohol-based) preparation. Povidone-iodine or chlorhexidine are most suitable. Caution should be exercised  
regarding the use of skin antiseptics in babies (chlorhexidine, both alcohol-based and aqueous solutions).9

The recent NICE guidance does not recommend the use of diathermy for surgical incisions to reduce the risk of i 
nfection.9 Diathermy increases the risk of an SSI, even though it is faster than a scalpel and causes less bleeding, both of 
which individually, when not associated with diathermy, decrease the risk of an SSI. If diathermy must be used,  
antiseptic skin preparations and alcohol-based preparations should be allowed to dry by evaporation.9 

When using sutures, clinicians should consider using antimicrobial triclosan-coated suture, especially for pediatric 
surgery, to reduce SSI risk.9 

As well, for cesarean surgery, clinicians should consider use of suture, not stapes to reduce risk of superficial wound 
dehiscence.9 Studies comparing different closure techniques, such as continuous versus interrupted sutures, have not 
found a statistically significant difference in the SSI rate, but using continuous sutures is quicker.96,97

International Guide for Infectious Diseases (2018). Guide to infection control in the healthcare setting: Preparing the 
patient for surgery. Available at https://isid.org/guide/infectionprevention/preparing-the-patient-for-surgery/ 

 https://www.healthcareexcellence.ca/en/what-we-do/all-programs/enhanced-recovery-canada/
 https://www.healthcareexcellence.ca/en/what-we-do/all-programs/enhanced-recovery-canada/
https://isid.org/guide/infectionprevention/preparing-the-patient-for-surgery/
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Suturing techniques such as progressive tension closure using a regular or a barbed suture technique in conjunction 
with drains for abdominoplasty are being explored as ways to decrease the risk of seromas.98,99 Low-tension sutures are 
more conducive to healing than those applied with too much tension, which can cause skin injuries on their own. 

Retention sutures, which are intended to prevent wound dehiscence in abdominal surgery, can cause increased pain, 
lacerations and device-related pressure injuries. A prospective study examining the benefit of prophylactic retention 
sutures post-laparotomy concluded there was no significant decrease in incidence of post-operative evisceration, 
wound infection and post-operative pain.99 

Adults having surgery under general or regional anesthesia must have normothermia (normal body temperature) 
maintained before, during (unless active cooling is part of the procedure) and after surgery.9 Strategies to maintain 
patient homeostasis and normal body functions during the intra-operative and post-operative periods include  
maintaining a body temperature of 37°C or 98.6°F, providing supplemental oxygen in the recovery room and  
maintaining a hemoglobin saturation rate (SpO2) of 95% during the operation and the immediate post-operative  
period.9 

Proper hydration during the peri-operative period is warranted, although further research is required to demonstrate 
whether supplemental fluids reduce the risk of an SSI.9 

Post-operative Strategies

Incisional healing:  SSIs resulting from inpatient procedures may be recognized while the patient is still in hospital or, 
more commonly, after discharge. Furthermore, since up to three-quarters of all surgical procedures are performed in 
the hospital outpatient setting, most SSIs will be recognized in the community; therefore, discharge planning must 
address the recognition of the early signs and symptoms of surgical wound complications.100

Pain: Depending on the surgery type, post-operative pain can be either nociceptive or neuropathic, or a  
combination. Prescribed opiates remain key to post-operative pain management, but nonsteroidal anti-inflammatory 
agents (NSAIDS) can help to reduce the amount of opiates required in the acute phase, thus reducing opioid side  
effects, misuse, overdose or death.95,101 Patients using opioids pre-operatively should be in consultation with the  
medical and pharmacy team to offer support in prescribing medication that is in line with the surgery type.95 

Post-operative music therapy may reduce the patient’s anxiety, pain and opiod/narcotic consumption.102  
Additional comfort measures such as non-adherent dressings, warmed solutions and sitz baths for perineal wounds 
can be tailored to the patient’s needs and situation but need to be evaluated for effectiveness.9 The patient must be 
given an opportunity to discuss their knowledge and beliefs about pain management strategies and provide  
information as needed. Their response to the pain management interventions must be consistently reassessed using 
the same re-evaluation tool. The frequency of reassessments will be determined by presence and type of pain, e.g., 
acute versus persistent, pain intensity, medical condition and practice setting.9 

Nutrition: Consider prompt post-operative nutritional support to prevent wound dehiscence caused by malnutrition.60

System Support

SSIs affect 26,000 to 65,000 patients annually in Canada, and they cause considerable morbidity and increased medical 
costs.36 Therefore, maintaining only in-hospital surveillance can conceal significant SSI rate increases or outbreaks and 
prevent timely feedback and implementation of interventions to improve patient outcomes. Because many  
post-operative infections occur after discharge from acute care, careful follow-up in the community is essential.68 
Community home health nurses are well-positioned to support post-discharge SSI surveillance programs among the 
various types of patients in which SSIs can occur.103,104 
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4.2 Optimize the local wound environment through:

4.2.1 Cleansing

Discussion: Wound cleansing at its best should remove foreign bodies such as organic or inorganic debris,  
inflammatory contaminants such as devitalized tissue, bacteria and wound exudate without causing trauma to healthy 
cells or introducing bacteria deeper into the wound.105,106 

Care of a post-operative wound healing by primary intention should employ a non-touch aseptic technique using  
sterile saline up to 48 hours after surgery. Showering is permitted 48 hours after surgery in most cases; however, the 
decision is up to the attending surgeon and will be tempered by factors such as drains, hardware and skin grafts.9  
Attempts to cleanse a primary incision in early stages can disrupt the pathogenic organisms along the suture line.107 
Most surgical incisions do not require cleansing,108 but cleansing may contribute to patient comfort and remove any 
materials that may delay the healing process.77 

According to Rosen and Manna, “Wound dehiscence is a partial or total separation of previously approximated wound 
edges, due to failure of proper wound healing. This scenario typically occurs five to eight days following surgery when 
healing is still in the early stages. The causes of dehiscence are similar to the causes of poor wound healing and include 
ischemia, infection, increased abdominal pressure, diabetes, malnutrition, smoking, and obesity.”109  

Cleansing of surgical wounds that dehisce should be left to heal by secondary intention. These wounds may have an 
increased bacterial load which requires clinical assessment and consideration of the type of cleansing agent and  
technique to be used. Each of the options may have clinical benefits as well as precautions. The NICE guidelines  
recommend that tap water be utilized for wound care after 48 hours if the incision has separated or has been surgically 
opened to facilitate the drainage of pus.9 

The Joanna Briggs Institute cautions that tap water for post-operative wounds should not be used if it has been  
declared non-potable.110 If used, the tap should be run for 15–30 seconds prior to use, and safety of the tap water must 
be assured in rural areas. The choice of solution should reflect patient preference and a formal economic evaluation. 
Boiled and cooled water is an acceptable solution in the absence of potable tap water, although in the authors’  
experience, many health-care professionals still prefer to use sterile normal saline in their care of dehisced incisions, 
high-risk wounds and particularly when vascular grafts or hardware are involved.

A primary incision that has even small areas of dehiscence should never be irrigated without speaking with the  
surgeon first; irrigation can introduce pathogens into deeper compartments, causing increased risk of infection,  
particularly in highly vascularized areas such as the scalp and face.111

There are a number of wound irrigation considerations:

•	 Hand hygiene procedures and aseptic technique should be employed
•	 The clinician and patient should wear protective goggles and clothing as required
•	 Some clinicians advise that irrigation is not appropriate if you cannot see the base of the wound; decisions about 

irrigation of surgical wounds should rest with the surgeon, as noted above 
•	 Forcing the irrigation fluid should never be done, as it can breach the fascial plane 
•	 The volume of irrigation solution should be dependent on the size of the wound and the amount of infection and/

or devitalized tissue. An adequate volume of solution should be used to assist in removal of debris (biofilm)112  
•	 A non-sterile container should be used to catch and measure the amount of irrigation solution. Use of gauze, blue 

pads or abdominal pads to catch irrigation returns is needless and costly 
•	 The tissue above the tunnel or undermining should be massaged gently to expel the irrigation fluid 
•	 Where possible, the patient should turn from side to side to assist with irrigation returns 
•	 It is important to ensure that the majority of the irrigation fluid is recovered. If it is not, irrigation is not appropriate 
•	 Two adages may apply here: “The solution to pollution is dilution” and “Irrigate until the returns are clear.”111 
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For more on cleansing, please see Chapter 4: Best Practice Recommendations for the Prevention and Management of 
Wounds: An Overview.15

4.2.2 Debriding 

Discussion: The removal of necrotic tissue will help to reduce bacterial burden in the management of an SSI. In  
collaboration with the surgeon, clinicians must determine what method of debridement or combination of methods is 
most appropriate. When considering who will be carrying out the debridement, consider scope of practice,  
competency (knowledge, skill, attitude, mentorship), environment and patient comfort.113 Sharp debridement requires 
that appropriate analgesia be provided to the patient before, during and after the procedure, and that the setting 
allows for the achievement of hemostasis.

For more on debridement, please see Chapter 4: Best Practice Recommendations for the Prevention and Management 
of Wounds: An Overview.15

4.2.3 Managing bacterial balance

Discussion: Management of bacterial balance is essential for decreasing SSI risk. A complete and holistic patient 
assessment prior to surgery will allow the health-care team to identify and address factors that increase a patient’s risk 
of developing an SSI to more effectively reduce bacterial load and optimize patient status. If an infection is diagnosed 
clinically, a semi-quantitative wound swab for culture and sensitivity should be done to help determine the  
appropriate antimicrobial.

The use of peri-operative prophylactic antibiotics can effectively decrease bacterial load and SSI risk.90 However, the 
indiscriminate use of antibiotics has contributed in part to the development of antibiotic-resistant strains of bacteria 
(e.g., methicillin-resistant Staphylococcus aureus [MRSA], vancomycin-intermediate or -resistant strains of  
Staphylococcus aureus [VISA/VRSA], vancomycin-resistant Enterococcus faecium and multi-drug-resistant  
Pseudomonas aeruginosa and Acinetobacter species). Peri-operative antibiotic prophylaxis should be used based on 
SSI risk assessment. Surgeries that require the use of antibiotic prophylaxis include clean surgeries involving the  
placement of a prosthesis or implant, clean-contaminated procedures and contaminated surgeries.9 

When SSI occurs, treatment decisions are based on a number of patient and pathogen factors.

Acute SSI

Recommendations for the treatment of acute SSIs are shown in Table 4, organized by the parameters of time. SSIs  
uncommonly occur during the first 48 hours after surgery, and fever during this early period usually arises from  
noninfectious or unknown causes. Superficial SSIs are monitored for 30 days from the surgery for all procedure types. 
Surveillance timeframes for other SSIs are generally determined by the operative category and range from 30 to 90 
days.114

Chronic SSI

Managing a chronic SSI requires treatment based on the duration (generally more than one month) and location of 
the wound and the type of infection involved. Clear guidelines for the management of chronic infection in a surgical 
wound are less well defined and usually rely on expert consultation (See Table 4). 

Chronic SSI requires clinicians take a multimodal approach with medical and surgical interventions, as well as address 
any patient factors that have led to the infection. Further surgical intervention is frequently required, depending upon 
the problem, usually to remove devitalized tissue or infected foreign material, close a fistula or ulcer space or drain/
remove a sinus tract.
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Multi-resistant micro-organisms such as MRSA, Gram-negative bacteria or fungi may be involved. Long-term  
antimicrobial therapies are usually required, based on the antimicrobial susceptibility patterns of the isolated  
microbiota. Rehabilitation is frequently needed as part of the recuperation phase. In part, depending on the type of 
surgery involved, such as hip or knee arthroplasty, an SSI may mean a further loss of mobility. 

In the Canadian Institute for Health Information (CIHI) report on compromised wounds in Canada 2011–2012, iatrogenic 
wounds, which include post-procedural complications/infection/disruption, post-device, implants and graft infection 
and obstetric surgical wound or puerperal infection, accounted for the following numbers:115

•	 Acute care 41,255 (1.7%), 
•	 Home care 3,152 (2.9%), 
•	 Continuing complex care 2,753 (13.8%) and 
•	 Long-term care 1,818 (1.3%).

Table 4: Management Recommendations for Acute Surgical Site Infections116-118 

Note: Empiric antimicrobial choices may differ based on local epidemiology; please refer to local guidelines for details. 

Parameters of 
time 

Action

Fever < 48 hours
after procedure 
(and up to 96 
hours)

•	 Less likely to represent SSI in this time period
•	 If no other systemic signs/symptoms are present, observation is indicated
•	 True soft-tissue emergencies include necrotizing clostridial, streptococcal or mixed anaerobic 

infections. Management for these cases includes the following: 

•	 urgent surgical consultation for debridement of involved tissue
•	 administration of empiric antimicrobial therapy, based on the diagnosis, likely 

causative micro-organisms and local resistance patterns
•	 specialist (infectious disease) consultation may be required. Antimicrobial 

combinations (narrow based on infection / culture results) may include: 

•	 piperacillin/tazobactam, ampicillin/sulbactam or carbapenems +/–  
vancomycin (empiric therapy choices) 

•	 cefazolin + metronidazole
•	 penicillin G + clindamycin (definitive therapy)
•	 vancomycin + metronidazole

Fever > 96 hours
after procedure

•	 Conduct a wound assessment for signs/symptoms of infection and assess for systemic signs/
symptoms of infection

•	 When applicable, remove sutures, perform incision and drainage of the surgical site and 
(sterile) culture for bacterial pathogens

•	 Consider imaging studies to assess for abscess formation (e.g., ultrasound, CAT scan)
•	 Empiric antibiotic therapy is indicated for cases with systemic signs of infection
•	 For surgical procedures conducted above the waist (i.e., trunk, head, neck or extremities), 

consider the following antimicrobial therapy: first-generation cephalosporin with MSSA  
activity (e.g., cefazolin) vancomycin or linezolid (based on local MRSA rates)

For surgical procedures involving the axilla, gastrointestinal tract, perineum or genitourinary 
tract, agents with activity against Gram negative and anaerobic bacteria are recommended:
•	 cefazolin + metronidazole
•	 ciprofloxacin + metronidazole
•	 vancomycin + ciprofloxacin + metronidazole
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Localized Infection

Wolcott et al. found that 95% of all bacteria that might be associated with, or causative factors for SSIs, are never  
isolated and so have never been identified and actually require molecular techniques to detect. More than 99% of 
bacteria identified in every environment are organized in biofilm communities (natural state of existence).117 Biofilms 
are more successful on surfaces, especially interfacing wound surfaces, such as those found in many types of surgical 
wounds.119 

Physical removal of biofilm by thorough and frequent debridement and/or wound cleansing (7 – 12 psi, 100 – 150 mL) 
forces the biofilm to reconstruct and makes it more susceptible to effective antimicrobials, antibiotics or antiseptics to 
prevent re-formation (using a debride-and-cover with antimicrobial dressing strategy).117 Topical antimicrobials are not 
recommended without prior debridement of necrotic tissue and debris and thorough cleansing, as they need to be 
in contact with viable tissue and may be ineffective due to poor penetration.120 Selection of antimicrobial depends on 
multiple factors; wound type, cost, availability and microbial burden.121 

For more on managing bacterial balance, please see Chapter 4: Best Practice Recommendations for the Prevention and 
Management of Wounds: An Overview.15

 
4.2.4 Managing moisture balance

Discussion: Provide optimal wound moisture balance to promote surgical wound healing by choosing an appropriate 
dressing for the different phases of surgical wound healing. Appropriate wound care and dressing selection promotes 
healing and reduces the risk of infection.9 Surgical wounds often are associated with high levels of exudate due to 
complications such as inflammation, infection, seroma or hematoma, causing increased capillary leakage and edema, 
which can have an adverse effect on wound healing.122 Drains used to support wound drainage should be removed 
when clinically indicated (there is no optimal time for removal).123 Excessive moisture slows down wound healing by 
preventing cell proliferation, interfering with growth factor availability and elevating levels of inflammatory markers 
and cytokines. Excessive exudate will also cause the periwound tissue to become macerated (white, overly moist and 
non-viable), impairing the advancement of the wound edge and risking periwound skin injury.124 

Moisture-associated skin damage (MASD) can occur in the tissue surrounding the surgical wound as a result of  
prolonged exposure to excessive wound exudate. The volume and composition of the wound exudate are key factors 
that contribute to development of MASD. Wound exudate containing heparin-binding proteins, proteolytic enzymes, 
high concentrations of inflammatory cytokines or high bacterial burden and their associated toxins all increase the  
likelihood of MASD.125 Essential to the protection of periwound skin, while still keeping the wound bed moist, is  
choosing a dressing capable of containing wound exudate and wicking it from the periwound skin, and changing the 
dressing at a frequency that prevents skin irritation. For more on MASD, please see Chapter 5: Best Practice  
Recommendations For Prevention and Management of Moisture-associated Skin Damage.

https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/730-chapter-5?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/730-chapter-5?Itemid=101
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For more on managing moisture balance, please see Chapter 4: Best Practice Recommendations for the Prevention and 
Management of Wounds: An Overview.15

4.3 Select the appropriate dressing and/or advanced therapy 

Discussion: Appropriate wound care and dressing selection promote healing and reduce the risk of infection.  
Surgical wounds should be covered with an appropriate interactive dressing at the end of surgery. The patient should 
be referred to a wound care clinician with advanced education and training in wound management for advice on  
appropriate dressings for the management of surgical wounds that are healing by secondary intention.9 

Most closed surgical wounds have minimal amounts of exudate and only require a simple dressing. However, large 
amounts of exudate may occur due to complications such as inflammation, infection, seroma or hematoma, causing 
increased capillary leakage and edema, which can have an adverse effect on wound healing.117 

Post-operative Strategies

The post-operative team members that provide wound care and dressing changes for patients, and the patient’s care 
partners, should receive education and support in order to provide care that reflects best practices.9 Education for  
surgical staff should include the importance of continued assessment,126 hand hygiene and the use of aseptic  
non-touch technique for changing or removing surgical wound dressings.9 Dressing selection for surgical wounds is 
determined by the type of closure (primary, delayed primary or secondary intention), as well as the amount of  
infection, wound exudate and the presence of any tunnels, undermining, underlying vascular grafts or hardware.  
Consideration should also be given to patient concerns, care partner and family knowledge and time, setting and  
available resources.124

Primary intention

Incisions closed by primary intention generally require only the application of a dry, sterile semipermeable cover 
dressing for 24 to 48 hours, as the wound will re-epithelialize within two to three days.127 More evidence is needed 
to support the use of any specific dressings immediately post-operatively for wounds healing by primary intention; 
the recommendation is that dressings should be selected on the basis of cost and the interactive properties of the 
dressing.9 As reviewed by NICE, silver nylon dressings appear to be more effective than gauze in preventing surgical 
site infections.9 Limitations were that the silver nylon was compared with gauze (not another advanced dressing), that 
infections were diagnosed by an unblinded member of the operating team, a potential bias, and that the length of the 
incision was not documented in each case. Further research is needed that compares silver dressings with other  
commonly used modern wound dressings.

Secondary intention

Acute surgical wounds that are left open to heal by  
secondary intention require a moist wound environment 
to support healing.79 In addition to preserving moisture 
balance, the dressing should function to prevent bacteria 
from entering and critically colonizing wound tissue.124,128 
Interactive advanced wound products have an advantage 
over wet gauze dressings as they prevent bacterial  
penetration of the wound.129

Pouching is another option for the management of heavily 
exudating wounds130 and associated fistulas  
(enterocutaneous & enteroatmospheric).131 Although  

minimal research exists in this area, expert opinion supports the use of pouching when exudate, significant odour or 
the need for skin protection from exudate are of concern.  
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Generally, wounds with > 25 mL discharge or those requiring dressing changes more than three to four times per day 
may be considered for this option. Other important considerations for pouching include the location of the wound, 
patient comfort and mobility and staff time. Troughing a wound—using ostomy paste strip products and film  
dressings to channel the exudate into a pouch—may be an option for larger wounds. The involvement of an ostomy 
nurse and or a wound clinician with advanced training in ostomy, continence and wound management is encouraged 
when exploring pouching or troughing options.132 

Negative Pressure Wound Therapy

There is an evolving body of evidence in support of prophylactic negative pressure wound therapy (NPWT) over closed 
incisions in adult patients on primarily closed surgical incisions in high-risk wounds (e.g., where there is poor tissue 
perfusion, bleeding or hematoma, dead space, intraoperative contamination), taking resources into account, for the 
purpose of preventing SSI.123 When NPWT is used, communication with patients and care partners is essential to  
support engagement in care.133  

The benefits of NPWT are thought to be the control of skin flora exposure, with the dressing being applied in the  
operating room under sterile conditions and remaining in place for five to seven days, the removal of exudate, the 
reduction of lateral incisional tension and the reduction of hematoma or seroma formation at the surgical site.134  
Evidence supporting the application of NPWT to the primary incision has been demonstrated in sternotomy,  
orthopedic134 and vascular surgeries,135,136 with multiple ongoing randomized controlled studies for a variety of surgical 
procedures currently underway.

The use of NPWT for open wounds has been an accepted wound treatment modality for many types of open wounds, 
as well as a method of bolstering flaps and skin grafts.137,138  When the wound is highly exudative, the periwound skin 
benefits from protection with a barrier film/hydrocolloid and may also benefit from NPWT.124 NPWT therapy should be 
considered as, “first-line treatment for dehisced sternal wounds following cardiac surgery”.139 There is also interest in 
using NPWT to prevent dehiscence, though there is little evidence to support it at this time. The NICE Evidence Update 
did report that NPWT appears to reduce SSI rates following invasive treatment of lower-limb trauma, but cautioned 
that it may be less effective in other patient groups with multiple co-morbidities and that further research is needed.9

NPWT is used when clinicians have been successful in advanced education required by their organization/agency. 
Policies and procedures and supported clinician education must be established prior to use of this therapy. NPWT use 
is accompanied with warnings, contraindications and precautions for each device and application use. Clinicians are 
responsible for being knowledgeable about the specific uses of NPWT, which offers advanced management of many 
wound types, including surgical. Patient selection, wound bed preparation, debridement, dressing selection,  
application and clear interprofessional team communication are crucial for successful use of NPWT.140 

Dry Wounds

For some wounds, too little moisture causes the wound bed to dessicate, preventing growth of granulation tissue and 
re-epithelialization.124 Dry surgical wounds with healing as a goal may benefit from the addition of a hydrogel,  
hydrocolloid, non-adherent mesh dressing or transparent film to hold moisture in and protect the wound bed.124 

For more information on dressing selection, please refer to the Wounds Canada Product Picker series, available at 
https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/library/183-resources-indus-
try-partner/288-product-picker These can be adapted to be fillable PDFs so that once completed with the formulary for 
the given area, health-care providers can use them to guide decision-making, specific to their agency or institution.

Common Types of Surgical Wounds

The following discussion covers those types of surgical wounds commonly seen in wound clinics and community  
settings, but it is not inclusive of all types of surgical wounds that may be encountered. 

https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/library/183-resources-industry-partner/288-product-picker
https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/library/183-resources-industry-partner/288-product-picker
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Abdominal wound/ open abdomen +/– new ileostomy or colostomy, enterocutaneous fistula

An open abdomen surgical wound occurs when intra-peritoneal organs are exposed as a result of surgery for complex 
intra-abdominal situations where primary closure is not appropriate, such as in the case of severe sepsis, abdominal 
trauma and after grafting of ruptured aortic aneurysms.9 When perforation of the bowel has occurred, and there is pus 
and fecal contents present in the abdominal cavity, surgeons usually choose to leave the abdominal wound open to 
heal by secondary intention to prevent further abscesses.60 This may result in a large, heavily exudating wound with a 
new ostomy in close proximity. Due to the complexity of this type of wound the involvement of a nurse with expertise 
in ostomy, continence, fistula and complex wound and pouching management is recommended.131 

Several wound and fistula management systems are available, although their success in managing large wounds close 
to a new ostomy or those containing a fistula will be dependent on the amount and type of fecal output and bodily 
contours that lead to leakage. Negative pressure wound therapy is often appropriate for these wounds. The end point 
is to achieve healing, either as delayed primary closure of the abdomen (particularly after an abdominal aneurysm  
repair), secondary healing, split-thickness skin grafts, mesh repair, muscle components separation, flaps or a  
combination of these.9 

The presence of an enteric fistula within an open abdominal wound is called enteroatmospheric fistula and is a  
complication with a mortality rate as high as 70%.131,141 The high mortality rate is directly related to the septic response 
arising from the bacterial load accompanying the bowel content soiling the open abdomen. Both surgical  
management and conventional wound care options are often ineffective.142 There are a number of novel treatment 
options utilizing negative pressure wound therapy that might be considered, such as a fistula in an open abdomen.143 
One such option places the polyvinyl alcohol foam on the mouth of the fistula, so long as there is no mucosal  
eversion leading to primary closure.142 Other primary closure treatments include the use of fibrin glue or fistula  
coverage with a muscular flap. If primary closure is not a possibility, then isolating and diverting effluent out of the 
abdominal wound and collecting it in an ostomy pouching system may prevent sepsis and promote wound healing.142 
The care of a patient with an enteroatmospheric fistula is complex and requires a team approach that includes the 
expertise of the ostomy and wound care clinician and a team that is aware of the risks.

Caesarian (C) section incision 

C-section surgery has a five to 20 times higher risk of postpartum complications such as wound infections,  
endometritis, pelvic peritonitis or pelvic abscesses, compared with vaginal deliveries.144,145 Premature rupture of the 
membranes, diabetes, obesity, hypertension, anemia, emergent rather than planned C-section and post-op wound 
hematoma have been identified as risk factors that need to be addressed.146 Since hematoma was the strongest  
independent risk factor for SSI development post low-transverse C-section, the incision should be monitored for 
redness, swelling and pain.147 In obese women, a vertical incision may be necessary. A vertical incision is associated 
with a higher rate of infection, as is the use of interrupted sutures or staples rather than a continuous intercutaneous 
suture.148-150 The patient dealing with complications post C-section incision is also coping with a baby, physiological and 
hormonal changes, pain, inconvenience and concern regarding use of antibiotics which may be transferred to the baby 
if breastfeeding.

Hernia repair with infected mesh

The use of prosthetic polypropylene mesh is associated with fewer recurrences in ventral or inguinal hernia repair. In a 
2022 review, three major modifiable patient issues were identified as significantly associated with SSI: obesity,  
tobacco smoking and diabetes.151 Unfortunately, the risk of superficial SSI or deep infection of the mesh with  
complications resulting in exposed mesh or unincorporated mesh or the formation of chronic abscesses, sinuses and/
or drainage or development of spontaneous enterocutaneous fistula is as high as 3%.149,152 Removal of the infected 
mesh is a difficult surgery that should be considered if local wound care cannot manage the wounds and drainage.153 
Prevention of post-operative evisceration and maintenance of a competent abdominal wall are key secondary goals of 
hernia mesh removal.154 Many patients must live or choose to live with small, chronic draining areas that  
periodically require debridement of mesh, as it protrudes out of the wound. In these cases, the principles of long-term 
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wound self-care should be applied along with management of bacteria, odour, exudate and periwound irritation. 
Supports must be in place for patients with non-healable wounds, as management of wound drainage will impact an 
individual’s quality of life, including patient frustration and disheartenment. Psychological and physiological stressors 
such as depression and anxiety have a relationship to delayed wound healing.132,155

Hip and knee arthroplasty

Chowdry and Chen described an ideal dressing to prevent SSIs in a post-operative orthopedic surgical incision as being 
absorbent, protective, permeable, transparent, able to provide a moist environment, able to remain in situ (i.e., to  
require minimal changes), able to act as a complete barrier, having low adherence and being cost-effective.156  
Orthopedic total joint arthroplasty incision complications include blistering and infection that may lead to dehiscence. 
A dressing requiring frequent changing, and skin trauma caused by dressing adhesive or blistering, can lead to  
exposure of external infectious sources. Although the incidence is low (1 – 2%), periprosthetic joint infection (PJI) after 
total hip or knee arthroplasty is considered to be a catastrophic complication. The infection may be just in the incision 
(localized SSI) or it may be deep at the area of the prosthetic (PJI). Santoso and colleagues identified multiple  
Mycobacterium species that could be responsible for hip/knee prosthetic joint infections (PJI); although M. 
tuberculosis is the most common causal pathogen, nontuberculous mycobacteria (NTM) should be considered as an 
emerging cause of hip/knee PJIs.157 

The orthopedic surgeon needs to assess this as soon as possible and, until then, local interventions such as wound  
irrigation, probing or packing should be avoided due to the risk of inadvertently introducing bacteria. Diagnosis is  
often difficult and relies on the surgeon’s judgment of the clinical presentation, the findings on physical examination 
and the interpretation of relevant investigations.164 Deep infections that are caught early (within several days of their 
onset) and those that occur within weeks of the original surgery may sometimes be cured with a surgical washout of 
the joint and debridement of all contaminated soft tissues. The implant is thoroughly cleaned and plastic liners or  
spacers are replaced. After the procedure, intravenous antibiotics are prescribed for approximately six weeks.  
Sometimes, two or more surgeries are required, with removal of the prosthesis, an implant of antibiotic-laden cement 
and eventual replacement of the prosthesis. Amputation is also a possible consequence.159,160

Incision and drainage (I&D) of abscesses

Incision and drainage is historically the treatment of choice for cutaneous abscesses.161 Treatment is dependent in 
part on the etiology, such as of sebaceous cyst, pilonidal sinus, hidradenitis suppurativa, foreign body; but generally 
abscesses requiring I&Ds are either sutured primarily or left open and packed loosely or not packed and dressed, with 
or without an oral antibiotic.162 Community-associated MRSA is considered to be endemic in North America and is a 
frequent cause of abscesses, making it important to:

•	 Confirm the diagnosis of MRSA infection in immunosuppressed patients by Levine method semi-quantitative swab 
culture163

•	 Recognize that treatment with systemic antimicrobial therapy to which the bacterial isolate is susceptible is 
controversial161 

•	 Recognize that for cases of mild illness (patient afebrile, abscess < 5 cm, no other medical co-morbidities) I&D with 
or without topical antibiotics may be sufficient.164

Packing of these wounds is controversial, yet a large number of patients in the home care setting are admitted with 
orders for daily packing for incision and drainage of abscesses (See Table 5).
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Table 5: To Pack or Not to Pack

Study Intervention Packing versus No Packing

Mohamed Ahmed 
et al. 2021. 
8 RCTs, n=485 
patients165

cutaneous abscesses I&D of cutaneous abscess with or without packing have comparable 
outcomes. However, considering the cost and post-operative pain 
associated with packing, performing the procedure without packing of 
the abscess cavity may be more favourable. More RCTs are needed 

Nour et al., 2023. 
3RCTs, n=490166 

perianal abscesses Not packing the wound post I&D of perianal abscess is associated with 
significantly reduced VAS pain scores, which may result in improved 
recovery and patient satisfaction and has no effect on recurrence rate 
or the occurrence of perianal fistula. More RCTs are needed

O’Malley et al. 
2009. 
RCT (n = 48)167

I&D of simple
cutaneous abscesses

There was no difference in complication or infection rate between 
groups, but it had limited real-world applicability due to the small size 
of the study

Tonkin et al. 2004.
Randomized (n = 
43)168

anorectal abscesses There was a similar time to healing, but the median pain score in the 
non-packing group was significantly lower

Kessler et al. 2012.
RCT (n = 57)
pediatric 
patients169

abscesses The failure rates were 19/27 (70%) with packing and 13/22 (59%) 
without. The difference was 11%, 95% confidence interval 15 – 36%

Schmitz 2011.163 cutaneous abscesses The study suggests packing does not provide additional benefit

Liu et al. 2011.170 uncomplicated
skin and soft tissue
infections

I&D was recommended, but the authors’ opinion was that antibiotics 
were not likely needed and did not mention packing

May et al. 2012.
retrospective 
audit (n=135)171

inconsistencies in
technique, irrigation
methods, use of
antibiotics and
variation in packing
techniques

The audit did not include outcomes for the types of packing. In the 
panel’s opinion,packing is best used to wick the wound open to 
facilitate drainage

Tight packing allows the edges to scar and become fibrotic, which delays wound healing. Larger studies are needed to 
better validate the equivalency of these two strategies, which could potentially result in savings of many thousands of 
dollars spent on needless packing materials, prolonged need for analgesia and nursing visits. Retained packing or lost 
packing is a foreign body and becomes a source of infection. Each facility or organization should have a policy and  
procedure regarding types of packing agents to use (e.g., high tensile strength), strategies to avoid loss of packing 
agent (e.g., one piece of packing agent only, secure tail of packing on intact skin, etc.) and procedure to follow when 
unable to locate packing that should have been in the wound. Documentation of size and length of packing materials 
used in the wound is essential. Patients can tell you if they visualized packing that, “fell out,” but if they did not see it, 
and you cannot find it, this must be reported to the responsible physician and an appointment made so that they can 
examine the patient and the wound.

Lower leg vascular bypass/saphenous vein harvesting

SSI incidence is between 3.5 and 32% with peripheral vascular surgery. SSIs can lead to major amputation as well as 
mortality.172 An unfortunate fact is that the patients who require lower leg bypass surgery or coronary artery bypass 
graft (CABG) with saphenous vein harvesting often have diabetes, hypertension and obesity as well as other  
co-morbidities. Selected patients undergoing elective femoral popliteal bypass of a leg without critical limb ischemia 
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(CLI) required discharge to a rehabilitation or skilled nursing facility rather than to the home. Multiple risk factors such 
as diabetes, dialysis, congestive heart failure and cerebrovascular accident contribute to prevention of discharge back 
to the home. Patients who require discharge to a facility (either rehabilitation or skilled nursing) have higher rates of 
infectious complications, myocardial infarction, operative transfusion and unplanned reoperation while hospitalized 
for the initial surgery.173

Post-operative edema of the lower legs, lasting up to three months, often contributes to failure of primary closure of 
these incisions.174 Edema is a multifactorial problem not only with vascular surgery, but also with orthopedic surgery 
and surgical interventions following trauma. Alterations in arterial and capillary perfusion, transcapillary fluid filtration 
and lymph transport all contribute to the formation of edema.175 A lower level of physical activity in the initial  
post-operative period decreases the calf-muscle pump activity and increases the risk for accumulation of edema in 
the lower limb. Various methods of edema management are being utilized with varying effectiveness. Intermittent 
pneumatic compression (IPC) following femoropopliteal bypass surgery compared with compression stockings failed 
to show any statistical difference in reduction in edema in a small (n = 35) study, but the length of intervention was 
only one week.175 In real-life practice, one week may be the usual time of hospitalization for these patients, and it would 
seem prudent to continue compression once discharged home. 

Alireza et al. in a study with 100 patients having saphenous vein harvesting for coronary artery bypass graft surgery 
(CABG), compared the use of thigh-high medical grade compression stockings versus no compression stocking/stock-
ing applied irregularly, for four weeks post-op.176 There was a statistical difference in edema of the calf between the 
two groups at one, two and four weeks post-op (P = 0.004, P < 0.001, and P < 0.001 respectively), with the stocking 
group having less edema. Wound complications (ecchymosis and infection) occurred in 12 patients with edema but 
did not occur in patients without peripheral edema at four weeks (P = 0.09). They found that patients who were more 
physically active also had decreased edema, although low compression elastic stockings do not improve calf-muscle 
pump activity when the patient is walking.177 Additional research is needed to look at the role of resistant compression 
bandages in preventing/reducing post-operative edema and wound healing.

With venous leg ulcers, pro-inflammatory cytokine and matrix metalloproteinase levels are reduced, and the  
anti-inflammatory cytokine IL-1 Ra are increased in response to multi-layer high-compression therapy.178  In addition to 
having an anti-inflammatory effect, compression bandaging that provides resistance and is safe to use when the ankle 
brachial pressure index (ABPI) is between 0.5 and 0.8 actually increases laser Doppler flux under the bandage without 
decreasing the toe pressure or transcutaneous oxygen pressure (TcPO2) distal to the bandage.179 Resistant compression 
also potentiates the action of the venous pump by increasing the ejection fraction.179 Compression therapy would  
ideally need to be used immediately post-operatively and for as long as the risk of edema is present, which may be 
weeks or months.180 Further robust studies are needed to determine the best choices.

Pilonidal sinus surgery

The Harris Pilonidal Sinus Protocol outlines the complex reasons for failure of pilonidal sinus wounds to heal, whether 
they are healing by secondary intention or are a failed primary intention closure.180-182 Recognition and treatment of 
signs and symptoms of localized and deep infections is key, particularly as there are three signs that happen with  
pilonidal sinus wounds that are not found in others: bridging and pocketing in the base of infected granulation tissue 
and premature epithelialization with corresponding tunneling running underneath. Treatment is aimed at multiple 
factors that contribute to the infection and lack of healing. Frequent meticulous removal of periwound hair,  
decontamination of periwound skin, optimal personal hygiene practices with increased self-care management  
strategies, reducing causes of chronic inflammation, optimizing nutrition and pain management, hygiene and dressing 
changes following bowel movements and modified physical activity all play a role. An update to the protocol is now 
available, which debates the use of silver nitrate in these wounds.182

Skin graft and donor sites

Skin grafts are a section of epidermis and dermis that has been completely separated from its blood supply in one part 
of the body (donor site) with the goal of transplanting it to another area of the body (recipient site).183 Although the 
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OASIS tool (See Step 1.1) does not consider skin grafts to be surgical wounds if done to repair an existing wound, donor 
sites and skin grafts are the result of surgical interventions. Full-thickness skin grafts are used for small areas. Skin 
can be acquired from the pre-and post-auricular region, the neck, upper and lower extremities, groin and abdomen. 
Split-thickness grafts use the epidermis and a portion of the dermis. This skin is harvested from any body location, but 
the thigh is most common. Grafts may be non-meshed or meshed. If meshed, then it is created by pie-crusting with 
a scalpel or with a mesher that creates fenestrations at equal distances. The purpose of meshing is to create a larger 
surface area from a smaller graft. It also permits drainage of fluid from the wound to prevent hematoma or seroma 
formation.184

Donor site wound care requires the application of moist wound healing principles. There are many commercial  
dressings available to support moist wound healing.184,185 Donor sites heal by re-epithelialization usually requiring 
transparent dressings or fine mesh gauze. The donor site can be more painful than the graft site and requires  
protection and patient education to heal.184,186  

Recipient sites

Full-thickness and partial-thickness skin grafts are sutured, stapled or glued in place, treated like a primary incision 
and covered with a dressing. If a bolster dressing is utilized it should only be removed by the treating physician unless 
otherwise specified. NPWT is sometimes utilized as a bolster for skin grafting, as previously stated.187 It is important that 
movement in the area of the graft site be minimized in the first five to seven days. The decision about which dressing is 
appropriate for the grafted recipient site usually remains with the surgeon responsible for the wound.

Post-operative risks are an SSI, seroma and/or hematoma formation and graft contracture. An SSI can lead to  
disintegration of the graft or excessive exudate that prevents the graft from adhering to the bed.188 It can take three 
to six weeks for the skin graft to turn a normal colour and, until then, it may look gray, pale, purpuric or dull. Scars can 
take from 18 months to two years to mature and for inflammation to resolve. Unfortunately, grafts to the scalp  
following removal of skin cancers can be problematic, with chronic small areas of exposed skull or skull replacement 
materials at the margins of the graft. These wounds may never resolve and may require ongoing dressing use and 
protection.

Advanced Therapies

When warranted, the clinician should consider the use of advanced therapies and biologically active dressings as they 
pertain to surgical wounds.

Hyperbaric oxygen therapy (HBOT)

The Cochrane Review of HBOT for acute surgical and traumatic wounds reported two small trials suggesting that HBOT 
may improve the outcomes of skin grafting and trauma; these trials were at risk of bias. Further evaluation by means of 
high-quality RCTs was recommended.189 

Zhou and colleagues (2023) completed a narrative review (14 studies) They stated, “HBOT, as primary or adjunctive 
therapy, showed many advantageous effects in the treatment of several medical conditions, especially for wound 
healing and infections. Despite the lack of valid randomized controlled trials, retrospective studies and case reports 
showed beneficial effects of HBOT in the treatment of SSIs or other similar infections. Considering increasing trends 
in the incidence of MDROs, HBOT can be effective in the prevention, management, or treatment of acute or chronic 
infections induced by such pathogens. We suggest conducting more research, especially randomized clinical trials and 
longitudinal investigations, to better standardize the treatment as well as to determine the full benefits and possible 
side effects of HBOT. We also suggest the development of specific indications to specify the potential contraindications 
to receiving this therapy”.190   
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Electrical stimulation (ES)

In a review of 21 RCTs involving electrical stimulation for wound healing, Thakral et al. concluded that it is underutilized 
in plastic surgery and could improve flap and graft survival, accelerate post-operative recovery and decrease necrosis 
following foot reconstruction.191 The authors described ES as addressing three key factors in surgical wound  
complications: decreasing bacterial proliferation and increasing local perfusion, thereby accelerating wound healing. 
They recommended more clinical trials to better determine the dosage, timing and type of ES for care of surgical 
wounds. A new muscle-pump activator worn at the knee electrically stimulates the common peroneal nerve, causing 
muscle activation replicating at least 50% of blood flow generated by walking.192 It is recommended for prevention of 
vein thromboembolism (VTE).9 Alharbi et al. demonstrated applicability of this device for kidney and pancreatic  
transplant surgery in preventing post-operative lower leg edema and improved blood flow.193 Further research and 
evaluations are underway.

4.4 Engage the team to ensure consistent implementation of the plan of care

Discussion: Individuals within the circle of care must understand their roles and responsibilities in relation to the  
formal care team for each specific element of care.65 Early recognition and treatment of surgical complications,  
including SSI, is important. 

Providing the following information to patients, families and care partners improve prompt treatment and reduction of 
infection-related morbidity9: 

•	 the risks of an SSI and what is being done to reduce it, including any antibiotics given in hospital,
•	 the signs and symptoms of an SSI, how they are managed and who to contact if they are concerned,
•	 the signs and symptoms of other surgical site complications such as a hernia or a wound dehiscence,
•	 who is responsible for what portion of their care and when follow-ups should be booked,
•	 who to call when they have concerns and
•	 how to care for the wound after discharge, including hand hygiene.

The team should use an integrated care pathway for preventing complications to help communicate this information 
to patients and all involved in their care after discharge from hospital. Documentation of the information shared is  
necessary. Several patient handouts are available online for public use. Examples can be found at the following  
websites:

Wounds Canada. Care At Home Series: Changing a Dressing https://www.woundscanada.ca/docman/public/patient-or-
caregiver/1680-care-at-home-series-changing-a-dressing/file
Wounds Canada. Care At Home Series: Caring for Yourself After Surgery https://www.woundscanada.ca/docman/pub-
lic/patient-or-caregiver/1772-home-surgical-wound-care-1943e/file
Wounds Canada. Care At Home Series: Preventing Skin Injuries for the Whole Family. 
https://www.woundscanada.ca/patient-or-caregiver/resources/care-at-home-series
South West Regional Wound Care
https://swrwoundcareprogram.ca/53/Resources_By_Wound_TypeTopic

Step 5: Evaluate Outcomes

Discussion: Determine the effectiveness of interventions and reassess if healing is not occurring at the expected rate 
and if the goals the team has set have not been met or have been only partially met. Assess the wound and periwound 
regions to identify rate of healing and determine if the treatment approach is optimal.

Recommendations
5.1 Determine if the outcomes have met the goals of care

https://www.woundscanada.ca/docman/public/patient-or-caregiver/1680-care-at-home-series-changing-a-dressing/file
https://www.woundscanada.ca/docman/public/patient-or-caregiver/1680-care-at-home-series-changing-a-dressing/file
https://www.woundscanada.ca/docman/public/patient-or-caregiver/1772-home-surgical-wound-care-1943e/file
https://www.woundscanada.ca/docman/public/patient-or-caregiver/1772-home-surgical-wound-care-1943e/file
https://www.woundscanada.ca/patient-or-caregiver/resources/care-at-home-series
https://swrwoundcareprogram.ca/53/Resources_By_Wound_TypeTopic
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Discussion: The overall goal is to assist patients and their care partners in maximizing their rehabilitation potential. 
Progress toward achieving established goals is monitored with the patient, documented using standardized patient 
assessment tools and communicated to the appropriate team members. The responses observed in the patient’s  
surgical wound are compared with the responses specified in the stated goals and expected outcomes. The patient 
and families and care partners should participate in decision-making and evaluation. The effectiveness of the  
interventions must be determined by a clinician who has the knowledge and skills to assess.

5.2 Reassess patient, wound, environment and system if goals are partially met or unmet

Discussion: A healable wound that is not responding to the treatment plan needs reassessment. Has the cause of the 
wound been addressed? What host factors are contributing to delayed healing?15,124,132 Is the treatment optimal for the 
situation? When wound healing is not feasible, assess whether the treatment is preventing infection and deterioration, 
decreasing dressing frequency, managing pain and improving the patient’s quality of life, where possible.124,132

5.3 Ensure sustainability to support prevention and reduce risk of recurrence

Discussion: Primary care physicians, nurse practitioners and visiting health-care professionals should recognize wound 
complications and immediately communicate and/or refer the patient back to the surgeon. However, it is patients 
and their care partners who are the first line of defence in preventing and identifying complications. As per Step 4.4, 
informational materials should be available for the patient and caregiver and discussed both before (if possible) and 
following surgery. This is essential so patients can prepare appropriately. They will need time to make adjustments to 
their environment, activities, nutrition, working lives, support system and more.

Outpatient clinics’ and surgeons’ time are important resources that should be optimized so that follow-ups for patients 
whose situation warrants it can be done in a timely manner, possibly avoiding unscheduled trips to hospital  
emergency departments.

Conclusion

While advances have been made in infection control practices, including improved operating room ventilation,  
sterilization methods, barriers, surgical technique and availability of antimicrobial prophylaxis, SSI remains a substantial 
cause of morbidity, prolonged hospitalization and death.71,114 Therefore, the prevention and management of surgical 
wound complications remains an area of concern for patients, health-care professionals and administrators alike.  
Especially in these times of rationalization of health-care dollars, it is important to ensure that patients receive  
appropriate screening and care, beginning at the pre-operative assessment and continuing through to post-operative 
care and monitoring in the community. 

The best practice recommendations presented in this chapter synthesize these resources and, when combined with 
evidence-informed interventions found in the discussions, should help clinicians develop the knowledge and skills 
needed to identify those at risk for complications and develop plans in collaboration with their patients to ensure a 
best practice approach to reduce the incidence of surgical wound complications. 

References
1.	 Canadian Patient Safety Institute (CPSI). Patient safety and quality 

priorities for consortium participants. 2015. 
2.	 Sandy-Hodgetts K, Ousey K, Conway B, Djohan R, Nair HK, Serena 

T, et al. International best practice recommendations for the early 
identification and prevention of surgical wound complications. 
Wounds International; 2020. Available from: https://woundsin-
ternational.com/consensus-documents/optimising-preven-
tion-surgical-wound-complications-detection-diagnosis-surveil-
lance-and-prediction/

3.	 Centers for Disease Control and Prevention (CDC). Surgical site 
infection event (SSI). 2024 Jan. Available from: https://www.cdc.

gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
4.	 Canadian Patient Safety Institute (CPSI) (now Healthcare Excel-

lence Canada). Preventing surgical site Infections getting started 
kit: SSI. 2014.

5.	 Centers for Disease Control and Prevention (CDC). Surgical site 
infection (SSI) prevention guideline. 2024 Apr 12. Available from: 
https://www.cdc.gov/infection-control/hcp/surgical-site-infec-
tion/index.html

6.	 Government of Canada. Canadian nosocomial infection surveil-
lance program CNISP. 2022. Available from: https://www.canada.
ca/en/public-health/programs/canadian-nosocomial-infec-

https://woundsinternational.com/consensus-documents/optimising-prevention-surgical-wound-complications-detection-diagnosis-surveillance-and-prediction/
https://woundsinternational.com/consensus-documents/optimising-prevention-surgical-wound-complications-detection-diagnosis-surveillance-and-prediction/
https://woundsinternational.com/consensus-documents/optimising-prevention-surgical-wound-complications-detection-diagnosis-surveillance-and-prediction/
https://woundsinternational.com/consensus-documents/optimising-prevention-surgical-wound-complications-detection-diagnosis-surveillance-and-prediction/
https://woundsinternational.com/consensus-documents/optimising-prevention-surgical-wound-complications-detection-diagnosis-surveillance-and-prediction/
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://www.cdc.gov/infectioncontrol/guidelines/ssi/index.html
https://www.cdc.gov/infection-control/hcp/surgical-site-infection/index.html
https://www.cdc.gov/infection-control/hcp/surgical-site-infection/index.html


34 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | BEST PRACTICE RECOMMENDATIONS 2025 BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | 35 

tion-surveillance-program.html#a1 
7.	 Healthcare Excellence Canada. Surgical site infection (SSI): Get-

ting started kit. 2014. 
8.	 Organization for Economic Co-operation and Development 

(OECD). Health at a glance 2013: OECD indicators. 2013. 
9.	 National Institute for Health and Clinical Excellence (NICE). 

Surgical site infections:  prevention and treatment. 2020 Aug 19. 
Available from: https://www.nice.org.uk/guidance/ng125  

10.	 Healthcare Excellence Canada. Post procedural infections: clinical 
and systems reviews, incident analyses. 2023. https://www.
healthcareexcellence.ca/en/what-we-do/all-programs/hospi-
tal-harm-is-everyones-concern/hospital-harm-improvement-re-
source/post-procedural-infections-introduction/post-procedur-
al-infections-clinical-and-systems-reviews-incident-analyses/ 

11.	 Berríos-Torres SI, Umscheid CA, Bratzler DW, Leas B, Stone EC, 
Kelz RR, et al. Healthcare infection control practices advisory 
committee. centers for disease control and prevention guideline 
for the prevention of surgical site infection, 2017. JAMA Surg. 
2017 Aug 1;152(8):784-791. DOI: 10.1001/jamasurg.2017.0904

12.	 Canadian Patient Safety Institute Canada (CPSI). Canadian surgi-
cal site infection prevention audit September 2010.  

13.	 Nundy S, Cooper LA, Mate KS. The quintuple aim for health care 
improvement: a new imperative to advance health equity. JAMA. 
2022 Feb 8;327(6):521-522. DOI: 10.1001/jama.2021.25181

14.	 Orsted HL, Keast DH, Forest-Lalande L, Kuhnke JL, O’Sulli-
van-Drombolis D, Jin S, et al. Skin: anatomy, physiology and 
wound healing. In: Kuhnke JL, Burrows CA, Evans RM, Orsted HL, 
Rosenthal S, editors. Best practice recommendations for skin 
health and wound management 2025. Toronto (ON): Wounds 
Canada; 2025. DOI: 10.56885/PEWY3827 

15.	 Orsted HL, Keast DH, Forest-Lalande L, Kuhnke JL, O’Sulli-
van-Drombolis D, Jin S, et al. Best practice recommendations for 
the prevention and management of wounds: an overview. In: 
Kuhnke JL, Burrows CA, Evans RM, Orsted HL, Rosenthal S, edi-
tors. Best practice recommendations for skin health and wound 
management 2025. Toronto (ON): Wounds Canada; 2025. DOI: 
10.56885/CVEU6924

16.	 Whitney JD. Surgical wounds and incision care. In: Bryant RA, Nix 
DP. Acute and chronic wounds: current management concepts. 
St. Louis (Missouri): Elsevier; 2016.

17.	 Pillen H, Miller M, Thomas J, Puckridge P, Sandison S, Spark JI. As-
sessment of wound healing: validity, reliability and sensitivity of 
available instruments. Wound Practice & Research: Journal of the 
Australian Wound Management Association. 2009 Nov;17(4):208-
17. Available from: https://search.informit.org/doi/abs/10.3316/
informit.328226456517348

18.	 The Medical Algorithms Company. The ASEPSIS scoring method 
for postoperative wound infections. 2008-2024. Available from:  
https://www.medicalalgorithms.com/the-asepsis-scoring-meth-
od-for-postoperative-wound-infections

19.	 Cohen M, Giladi M, Mayo A, Shafir R. The granulometer--a pocket 
scale for the assessment of wound healing. Ann Plast Surg. 1998 
Jun;40(6):641-5. DOI: 10.1097/00000637-199806000-00012

20.	 Do HTT, Edwards H, Finlayson K. Development of a surgical 
wound assessment tool to measure healing and risk factors for 
delayed wound healing in Vietnam: a Delphi process. J Wound 
Care. 2022 May 2;31(5):446-458. DOI: 10.12968/jowc.2022.31.5.446 

21.	 Wound, Ostomy and Continence Nurses Society (WOCN). Wound, 
ostomy, and continence nurses society and OASIS develop guid-
ance for OASIS wound items. 2001 Sep. Available from: https://
www.health.state.mn.us/facilities/regulation/infobulletins/
ib01_24.html 

22.	 Trexler RA. Assessment of surgical wounds in the home health 
patient: definitions and accuracy with OASIS-C. Home Healthc 

Nurse. 2011 Oct;29(9):550-9. DOI: 10.1097/NHH.0b013e31821feb05
23.	 Wound, Ostomy and Continence Nurses Society (WOCN). Wound, 

Ostomy and Continence Nurses Society’s Guidance on OASIS-D 
integumentary items: Best practice for clinicians. 2019. Avail-
able from: https://cdn.ymaws.com/member.wocn.org/resource/
resmgr/docs/OASIS-D_Best_Practice_Docume.pdf 

24.	 Centers for Medicare & Medicaid Services. Outcome and assess-
ment information set OASIS-D guidance manual. 2019 Jan 1. 
Available from: https://www.cms.gov/medicare/quality-initia-
tives-patient-assessment-instruments/homehealthqualityinits/
downloads/oasis-d-guidance-manual-final.pdf l 

25.	 Lobley SN. Factors affecting the risk surgical site infection and 
methods of reducing. J Perioper Pract. 2013 Apr;23(4):77-81. DOI 
:10.1177/175045891302300403

26.	 Anderson DJ, Kaye KS, Classen D, Arias KM, Podgorny K, Burstin 
H, et al. Strategies to prevent surgical site infections in acute 
care hospitals. Infect Control Hosp Epidemiol. 2008 Oct;29 Suppl 
1:S51-61. DOI: 10.1086/676022

27.	 National Wound Care Strategy Programme. Recommendations 
for surgical wounds. 2021 May. Available from: https://www.
nationalwoundcarestrategy.net/wp-content/uploads/2021/05/
Surgical-Wound-Recommendations-WEB-25Feb21-1.pdf 

28.	 American Society of Anesthesiologists. Statement on ASA Physi-
cal Status Classification System. 2020 Dec 13. https://www.asahq.
org/standards-and-practice-parameters/statement-on-asa-physi-
cal-status-classification-system

29.	 Chow WB, Rosenthal RA, Merkow RP, Ko CY, Esnaola NF; Ameri-
can College of Surgeons National Surgical Quality Improvement 
Program; American Geriatrics Society. Optimal preoperative 
assessment of the geriatric surgical patient: a best practices 
guideline from the American College of Surgeons National Sur-
gical Quality Improvement Program and the American Geriatrics 
Society. J Am Coll Surg. 2012 Oct;215(4):453-66. DOI: 10.1016/j.
jamcollsurg.2012.06.017 

30.	 Mohanty S, Rosenthal RA, Russell MM, Neuman MD, Ko CY, 
Esnaola NF. Optimal perioperative management of the geriatric 
patient: a best practices guideline from the American College 
of Surgeons NSQIP and the American Geriatrics Society. J 
Am Coll Surg. 2016 May;222(5):930-47. DOI: 10.1016/j.jamcoll-
surg.2015.12.026 

31.	 Public Health Agency of Canada (PHAC). Essential resources for 
effective infection prevention and control programs: a matter of 
patient safety – a discussion paper. 2010. https://www.phac-aspc.
gc.ca/nois-sinp/guide/ps-sp/pdf/ps-sp-eng.pdf

32.	 Pitto RP, Sevao J, Stewart N. Is malnourishment associated with 
early infection after total hip arthroplastY?Orthopaedic Proceed-
ings. 2018 Jan;100(1): 71-71. Available from: https://boneandjoint.
org.uk/article/10.1302/1358-992x.2018.1.071

33.	 Canadian Malnutrition Task Force. Malnutrition overview. Avail-
able from: https://nutritioncareincanada.ca/about-us/malnutri-
tion-overview

34.	 Tsantes AG, Papadopoulos DV, Lytras T, Tsantes AE, Mavrogenis 
AF, Koulouvaris P, et al. Association of malnutrition with surgical 
site infection following spinal surgery: systematic review and me-
ta-analysis. J Hosp Infect. 2020 Jan;104(1):111-119. DOI: 10.1016/j.
jhin.2019.09.015

35.	 Mackay E. Malnutrition and wound healing. Wound Care Canada. 
2019 Jan;17(3):32-36. Available from: https://www.woundscanada.
ca/docman/public/wound-care-canada-magazine/2019-v17-
no3/1591-wcc-fall-2019-v17n3-final-p-33-37-malnutrition/file 

36.	 Canadian Patient Safety Institute (CPSI). Canadian surgical site 
infection prevention audit month. 2016 Feb. 

37.	 Government of Canada. Canadian guidelines for body 
weight classification in adults. 2019 Nov 25. Available from : 

https://www.nice.org.uk/guidance/ng125
https://www.nice.org.uk/guidance/ng125
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/post-procedural-infections-introduction/post-procedural-infections-clinical-and-systems-reviews-incident-analyses/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/post-procedural-infections-introduction/post-procedural-infections-clinical-and-systems-reviews-incident-analyses/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/post-procedural-infections-introduction/post-procedural-infections-clinical-and-systems-reviews-incident-analyses/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/post-procedural-infections-introduction/post-procedural-infections-clinical-and-systems-reviews-incident-analyses/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/post-procedural-infections-introduction/post-procedural-infections-clinical-and-systems-reviews-incident-analyses/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/post-procedural-infections-introduction/post-procedural-infections-clinical-and-systems-reviews-incident-analyses/
https://doi.org/10.1001/jamasurg.2017.0904
https://doi.org/10.1001/jamasurg.2017.0904
https://doi.org/10.1001/jama.2021.25181
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/728-chapter-3?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101 
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101 
https://search.informit.org/doi/abs/10.3316/informit.328226456517348
https://search.informit.org/doi/abs/10.3316/informit.328226456517348
https://www.medicalalgorithms.com/the-asepsis-scoring-method-for-postoperative-wound-infections
https://www.medicalalgorithms.com/the-asepsis-scoring-method-for-postoperative-wound-infections
https://www.medicalalgorithms.com/the-asepsis-scoring-method-for-postoperative-wound-infections
https://doi.org/10.1097/00000637-199806000-00012
http://dx.doi.org/10.12968/jowc.2022.31.5.446
https://www.health.state.mn.us/facilities/regulation/infobulletins/ib01_24.html
https://www.health.state.mn.us/facilities/regulation/infobulletins/ib01_24.html
https://www.health.state.mn.us/facilities/regulation/infobulletins/ib01_24.html
https://www.health.state.mn.us/facilities/regulation/infobulletins/ib01_24.html
https://doi.org/10.1097/nhh.0b013e31821feb05
https://doi.org/10.1097/nhh.0b013e31821feb05
https://cdn.ymaws.com/member.wocn.org/resource/resmgr/docs/OASIS-D_Best_Practice_Docume.pdf
https://cdn.ymaws.com/member.wocn.org/resource/resmgr/docs/OASIS-D_Best_Practice_Docume.pdf
https://cdn.ymaws.com/member.wocn.org/resource/resmgr/docs/OASIS-D_Best_Practice_Docume.pdf
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/homehealthqualityinits/downloads/oasis-d-guidance-manual-final.pdf
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/homehealthqualityinits/downloads/oasis-d-guidance-manual-final.pdf
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/homehealthqualityinits/downloads/oasis-d-guidance-manual-final.pdf
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/homehealthqualityinits/downloads/oasis-d-guidance-manual-final.pdf
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/homehealthqualityinits/hhqioasisusermanual
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/homehealthqualityinits/hhqioasisusermanual
https://doi.org/10.1177/175045891302300403
https://doi.org/10.1086/676022
https://doi.org/10.1086/676022
https://www.nationalwoundcarestrategy.net/wp-content/uploads/2021/05/Surgical-Wound-Recommendations-WEB-25Feb21-1.pdf
https://www.nationalwoundcarestrategy.net/wp-content/uploads/2021/05/Surgical-Wound-Recommendations-WEB-25Feb21-1.pdf
https://www.nationalwoundcarestrategy.net/wp-content/uploads/2021/05/Surgical-Wound-Recommendations-WEB-25Feb21-1.pdf
https://www.nationalwoundcarestrategy.net/wp-content/uploads/2021/05/Surgical-Wound-Recommendations-WEB-25Feb21-1.pdf
https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system
https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system
https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system
https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system
https://doi.org/10.1016/j.jamcollsurg.2012.06.017
https://doi.org/10.1016/j.jamcollsurg.2012.06.017
https://doi.org/10.1016/j.jamcollsurg.2012.06.017
https://doi.org/10.1016/j.jamcollsurg.2015.12.026
https://doi.org/10.1016/j.jamcollsurg.2015.12.026
https://doi.org/10.1016/j.jamcollsurg.2015.12.026
https://www.phac-aspc.gc.ca/nois-sinp/guide/ps-sp/pdf/ps-sp-eng.pdf
https://www.phac-aspc.gc.ca/nois-sinp/guide/ps-sp/pdf/ps-sp-eng.pdf
https://www.phac-aspc.gc.ca/nois-sinp/guide/ps-sp/pdf/ps-sp-eng.pdf
https://boneandjoint.org.uk/article/10.1302/1358-992x.2018.1.071
https://boneandjoint.org.uk/article/10.1302/1358-992x.2018.1.071
https://nutritioncareincanada.ca/about-us/malnutrition-overview
https://nutritioncareincanada.ca/about-us/malnutrition-overview
https://nutritioncareincanada.ca/about-us/malnutrition-overview
https://doi.org/10.1016/j.jhin.2019.09.015
https://doi.org/10.1016/j.jhin.2019.09.015
https://doi.org/10.1016/j.jhin.2019.09.015
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2019-v17-no3/1591-wcc-fall-2019-v17n3-final-p-33-37-malnutrition/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2019-v17-no3/1591-wcc-fall-2019-v17n3-final-p-33-37-malnutrition/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2019-v17-no3/1591-wcc-fall-2019-v17n3-final-p-33-37-malnutrition/file
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/healthy-weights/canadian-guidelines-body-weight-classification-adults/questions-answers-public.html


36 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | BEST PRACTICE RECOMMENDATIONS 2025 BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | 37 

https://www.canada.ca/en/health-canada/services/food-nu-
trition/healthy-eating/healthy-weights/canadian-guide-
lines-body-weight-classification-adults/questions-answers-pub-
lic.html

38.	 Waisbren E, Rosen H, Bader AM, Lipsitz SR, Rogers SO Jr, Eriks-
son E. Percent body fat and prediction of surgical site infection. 
J Am Coll Surg. 2010 Apr;210(4):381-9. DOI: 10.1016/j.jamcoll-
surg.2010.01.004

39.	 Nobbs S, Crozier K. Wound management in obese women 
following caesarean section. British Journal of Midwifery. 2011 
Mar;19(3):150-6. DOI: 10.12968/bjom.2011.19.3.150

40.	 Stotts NA. Nutritional assessment and support. In: Bryant RA, Nix 
DP, editors. Acute and chronic wounds: current management 
concepts. 5th ed. Elsevier; 2016. 

41.	 Zhang Y, Zheng QJ, Wang S, Zeng SX, Zhang YP, Bai XJ, et al. 
Diabetes mellitus is associated with increased risk of surgical site 
infections: a meta-analysis of prospective cohort studies. Am J In-
fect Control. 2015 Aug;43(8):810-5. DOI: 10.1016/j.ajic.2015.04.003

42.	 Ata A, Lee J, Bestle SL, Desemone J, Stain SC. Postoperative 
hyperglycemia and surgical site infection in general surgery 
patients. Arch Surg. 2010 Sep;145(9):858-64. DOI: 10.1001/arch-
surg.2010.179

43.	 Lai J, Li Q, He Y, Zou S, Bai X, Rastogi S. Glycemic control regimens 
in the prevention of surgical site infections: a meta-analysis of 
randomized clinical trials. Front Surg. 2022 Mar 25;9:855409. DOI: 
10.3389/fsurg.2022.855409 

44.	 Duncan AE. Hyperglycemia and perioperative glucose 
management. Curr Pharm Des. 2012;18(38):6195-203. DOI: 
10.2174/138161212803832236

45.	 Sørensen LT. Wound healing and infection in surgery. The clinical 
impact of smoking and smoking cessation: a systematic review 
and meta-analysis. Arch Surg. 2012 Apr;147(4):373-83. DOI: 
10.1001/archsurg.2012.5

46.	 World Health Organization (WHO). Smoking greatly increases the 
risk of complications after surgery. 2020. https://www.who.int/
news/item/20-01-2020-smoking-greatly-increases-risk-of-com-
plications-after-surgery

47.	 Canada’s Drug and Health Technology Agency (CDHTA). Preoper-
ative interventions for the prevention of surgical site infections: 
a review of the guidelines. 2020 Jun 29. https://www.cadth.
ca/preoperative-interventions-prevention-surgical-site-infec-
tions-review-guidelines

48.	 European Pressure Ulcer Advisory Panel, National Pressure Injury 
Advisory Panel and Pan Pacific Pressure Injury Alliance. Preven-
tion and treatment of pressure ulcers/injuries: clinical practice 
guideline. The international guideline. EPUAP/NPIAP/PPPIA: 2019. 
Available from: https://internationalguideline.com/2019

49.	 Torres GCS, Fernandez DF, Ledbetter L, Relf MV. Systematic re-
view of preoperative patient readiness. AORN J. 2021 Jul;114(1):47-
59. DOI: 10.1002/aorn.13425

50.	 Alberta Health Services. Health care and religious beliefs. 2015. 
Available from: https://www.albertahealthservices.ca/assets/pro-
grams/ps-1026227-health-care-religious-beliefs.pdf 

51.	 Torres GCS, Relf MV, Tuazon JA. The mediating role of pre-opera-
tive patient readiness on surgical outcomes: a structural equation 
model analysis. J Adv Nurs. 2020 Jun;76(6):1371-1383. DOI: 10.1111/
jan.14339

52.	 StoryMD. Before surgery: getting information and making a 
decision. Cologne (Germany): Institute for Quality and Efficiency 
in Health Care (IQWiG); 2014. https://storymd.com/journal/pw-
grr45s4j-surgery/page/z5kxgc9926-before-surgery-getting-in-
formation-and-making-a-decision

53.	 Rosenberger PH, Jokl P, Ickovics J. Psychosocial factors and surgi-
cal outcomes: an evidence-based literature review. JAAOS-Jour-

nal of the American Academy of Orthopaedic Surgeons. 2006 Jul 
1;14(7):397-405. DOI: 10.5435/00124635-200607000-00002

54.	 Lucas VS. Psychological stress and wound healing in humans: 
what we know. Wounds. 2011 Apr;23(4):76-83. DOI: https://
journals.lww.com/jaaos/abstract/2006/07000/psychosocial_fac-
tors_and_surgical_outcomes__an.2.aspx

55.	 Ansari S, Hassan M, Barry HD, Bhatti TA, Hussain SZM, Jabeen 
S, et al. Risk factors associated with surgical site infections: a 
retrospective report from a developing country. Cureus. 2019 Jun 
2;11(6):e4801. DOI: 10.7759/cureus.4801

56.	 Aimaq R, Akopian G, Kaufman HS. Surgical site infection rates 
in laparoscopic versus open colorectal surgery. Am Surg. 2011 
Oct;77(10):1290-4. DOI: 10.1177/000313481107701003

57.	 Nilsson U, Unosson M, Rawal N. Stress reduction and analgesia in 
patients exposed to calming music postoperatively: a random-
ized controlled trial. Eur J Anaesthesiol. 2005 Feb;22(2):96-102. 
DOI: 10.1017/s0265021505000189

58.	 El Boghdady M, Ewalds-Kvist BM. The influence of music on the 
surgical task performance: a systematic review. Int J Surg. 2020 
Jan;73:101-112. DOI: 10.1016/j.ijsu.2019.11.012

59.	 Alexander D, Gammage D, Nichols A, Gaskins D. Analysis of strike-
through contamination in saturated sterile dressings. Clin Nurs 
Res. 1992 Feb;1(1):28-34. DOI: 10.1177/105477389200100105

60.	 Vuolo JC. Assessment and management of surgical wounds in 
clinical practice. Nurs Stand. 2006 Sep 6-12;20(52):46-56. DOI: 
10.7748/ns2006.09.20.52.46.c4494

61.	 International Wound Infection Institute (IWII). Wound infection in 
clinical practice: principles of best practice. London (UK): Wounds 
International; 2022. Available from: https://woundinfection-insti-
tute.com/wp-content/uploads/IWII-CD-2022-web-1.pdf

62.	 Muneiah NS, Kumar NM, Sabitha P, Prakash DG. Abdominal 
wound dehiscence-A look into the risk factors. IOSR Journal of 
Dental and Medical Sciences. 2015;14(10):47-54. 

63.	 Campbell RM, Dufresne RG. Dehiscence and necrosis. In: Gloster 
HM, editor. Complications in cutaneous surgery. New York (US): 
Springer; 2008.

64.	 Sanger PC, Hartzler A, Han SM, Armstrong CA, Stewart MR, 
Lordon RJ, et al. Patient perspectives on post-discharge surgi-
cal site infections: towards a patient-centered mobile health 
solution. PLoS One. 2014 Dec 1;9(12):e114016 DOI: 10.1371/journal.
pone.0114016

65.	 Registered Nurses’ Association of Ontario (RNAO). Persons and 
family-centered care. 2015 May. Available from: http://rnao.ca/
sites/rnao-ca/files/FINAL_Web_Version_0.pdf

66.	 Registered Nurses; Association of Ontario (RNAO). Transitions in 
care and services. Jun 2023. Available from: https://rnao.ca/bpg/
guidelines/transitions-in-care

67.	 Agency for Healthcare Research and Quality (AHRQ). Chartbook 
on care coordination. 2018 Jun. https://www.ahrq.gov/research/
findings/nhqrdr/chartbooks/carecoordination/measure1.html 

68.	 Orsted HL, Keast DH, Kuhnke J, Armstrong P, Attrell E, Beaumier 
M, et al. Best practice recommendations for the prevention and 
management of open surgical wounds. Wound Care Canada. 
2010;8(1):6–34.

69.	 Safer Healthcare Now (SHN). Preventing surgical site Infections 
getting started kit. SSI; 2014 Dec. 

70.	 National Healthcare Safety Network. National Healthcare Safety 
Network (NHSN) patient safety component manual. 2024 Jan. 
Available from: https://www.cdc.gov/nhsn/pdfs/pscmanual/pcs-
manual_current.pdf 

71.	 Centers for Disease Control and Prevention (CDC). Surgical Site 
Infection (SSI) prevention guideline. 2024 Apr 12. Available from: 
https://www.cdc.gov/infection-control/hcp/surgical-site-infec-
tion/index.html

https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/healthy-weights/canadian-guidelines-body-weight-classification-adults/questions-answers-public.html
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/healthy-weights/canadian-guidelines-body-weight-classification-adults/questions-answers-public.html
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/healthy-weights/canadian-guidelines-body-weight-classification-adults/questions-answers-public.html
https://www.canada.ca/en/health-canada/services/food-nutrition/healthy-eating/healthy-weights/canadian-guidelines-body-weight-classification-adults/questions-answers-public.html
https://doi.org/10.1016/j.jamcollsurg.2010.01.004
https://doi.org/10.1016/j.jamcollsurg.2010.01.004
https://doi.org/10.1016/j.jamcollsurg.2010.01.004
http://dx.doi.org/10.12968/bjom.2011.19.3.150
https://doi.org/10.1016/j.ajic.2015.04.003
https://doi.org/10.1001/archsurg.2010.179
https://doi.org/10.1001/archsurg.2010.179
https://doi.org/10.1001/archsurg.2010.179
https://doi.org/10.3389/fsurg.2022.855409
https://doi.org/10.3389/fsurg.2022.855409
https://doi.org/10.2174/138161212803832236
https://doi.org/10.1001/archsurg.2012.5
https://doi.org/10.1001/archsurg.2012.5
https://www.who.int/news/item/20-01-2020-smoking-greatly-increases-risk-of-complications-after-surgery
https://www.who.int/news/item/20-01-2020-smoking-greatly-increases-risk-of-complications-after-surgery
https://www.who.int/news/item/20-01-2020-smoking-greatly-increases-risk-of-complications-after-surgery
https://www.who.int/news/item/20-01-2020-smoking-greatly-increases-risk-of-complications-after-surgery
https://www.cadth.ca/preoperative-interventions-prevention-surgical-site-infections-review-guidelines
https://www.cadth.ca/preoperative-interventions-prevention-surgical-site-infections-review-guidelines
https://www.cadth.ca/preoperative-interventions-prevention-surgical-site-infections-review-guidelines
https://www.cadth.ca/preoperative-interventions-prevention-surgical-site-infections-review-guidelines
https://internationalguideline.com/2019
https://doi.org/10.1002/aorn.13425
https://www.albertahealthservices.ca/assets/programs/ps-1026227-health-care-religious-beliefs.pdf
https://www.albertahealthservices.ca/assets/programs/ps-1026227-health-care-religious-beliefs.pdf
https://www.albertahealthservices.ca/assets/programs/ps-1026227-health-care-religious-beliefs.pdf
https://doi.org/10.1111/jan.14339
https://doi.org/10.1111/jan.14339
https://doi.org/10.1111/jan.14339
https://storymd.com/journal/pwgrr45s4j-surgery/page/z5kxgc9926-before-surgery-getting-information-and-making-a-decision
https://storymd.com/journal/pwgrr45s4j-surgery/page/z5kxgc9926-before-surgery-getting-information-and-making-a-decision
https://storymd.com/journal/pwgrr45s4j-surgery/page/z5kxgc9926-before-surgery-getting-information-and-making-a-decision
https://storymd.com/journal/pwgrr45s4j-surgery/page/z5kxgc9926-before-surgery-getting-information-and-making-a-decision
https://doi.org/10.5435/00124635-200607000-00002
https://doi.org/10.5435/00124635-200607000-00002
https://journals.lww.com/jaaos/abstract/2006/07000/psychosocial_factors_and_surgical_outcomes__an.2.aspx
https://journals.lww.com/jaaos/abstract/2006/07000/psychosocial_factors_and_surgical_outcomes__an.2.aspx
https://journals.lww.com/jaaos/abstract/2006/07000/psychosocial_factors_and_surgical_outcomes__an.2.aspx
https://doi.org/10.7759/cureus.4801
https://doi.org/10.1177/000313481107701003
https://doi.org/10.1017/s0265021505000189
https://doi.org/10.1017/s0265021505000189
https://doi.org/10.1016/j.ijsu.2019.11.012
https://doi.org/10.1177/105477389200100105
https://doi.org/10.7748/ns2006.09.20.52.46.c4494
https://doi.org/10.7748/ns2006.09.20.52.46.c4494
https://woundinfection-institute.com/wp-content/uploads/IWII-CD-2022-web-1.pdf
https://woundinfection-institute.com/wp-content/uploads/IWII-CD-2022-web-1.pdf
https://doi.org/10.1371/journal.pone.0114016
https://doi.org/10.1371/journal.pone.0114016
https://doi.org/10.1371/journal.pone.0114016
http://rnao.ca/sites/rnao-ca/files/FINAL_Web_Version_0.pdf
http://rnao.ca/sites/rnao-ca/files/FINAL_Web_Version_0.pdf
http://rnao.ca/sites/rnao-ca/files/FINAL_Web_Version_0.pdf
https://rnao.ca/bpg/guidelines/transitions-in-care
https://rnao.ca/bpg/guidelines/transitions-in-care
https://rnao.ca/bpg/guidelines/transitions-in-care
https://www.ahrq.gov/research/findings/nhqrdr/chartbooks/carecoordination/measure1.html
https://www.ahrq.gov/research/findings/nhqrdr/chartbooks/carecoordination/measure1.html
https://www.ahrq.gov/research/findings/nhqrdr/chartbooks/carecoordination/measure1.html
https://www.cdc.gov/nhsn/pdfs/pscmanual/pcsmanual_current.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/pcsmanual_current.pdf
https://www.cdc.gov/infectioncontrol/guidelines/ssi/index.html
https://www.cdc.gov/infection-control/hcp/surgical-site-infection/index.html
https://www.cdc.gov/infection-control/hcp/surgical-site-infection/index.html


36 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | BEST PRACTICE RECOMMENDATIONS 2025 BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | 37 

72.	 European Wound Management Association. Position document: 
hard-to-heal wounds: a holistic approach. London: MEP Ltd. 2008 
Oct.

73.	 Fumarola S, Allaway R, Callaghan R, Collier M, Downie F, Geraghty 
J, et al. Overlooked and underestimated: medical adhesive-relat-
ed skin injuries. J Wound Care. 2020 Mar 1;29(Sup3c):S1-S24. DOI: 
0.12968/jowc.2020.29.Sup3c.S1

74.	 Keast DH, Parslow N, Houghton PE, Norton L, Fraser C. Best 
practice recommendations for the prevention and treatment 
of pressure ulcers: update 2006. Adv Skin Wound Care. 2007 
Aug;20(8):447-60. DOI: 10.1111/j.1067-1927.2004.0123S1.x

75.	 Keast DH, Parslow N, Houghton P, Norton L, Fraser C. Best 
practice recommendations for the prevention and treatment of 
pressure ulcers. Adv Skin Wound Care. 2006;4(1). DOI: 10.1097/01.
ASW.0000284922.69932.c5

76.	 Bates-Jensen BM, Woolfolk N. Acute surgical wound manage-
ment. In: Sussman C, Bates-Jensen BM, editors. Wound care: 
a collaborative practice manual. 3rd ed. Lippincott Williams & 
Wilkins; 2007.

77.	 Mangram AJ, Horan TC, Pearson ML, Silver LC, William RJ. Jarvis 
WR, for Centers for Disease Control and Prevention (CDC). 
Guideline for prevention of surgical site infection, 1999. Infection 
Control and Hospital Epidemiology. 1999;20(4):247–278. DOI: 
10.1086/501620 

78.	 Haley RW, Culver DH, White JW, Morgan WM, Emori TG, Munn VP, 
et al. The efficacy of infection surveillance and control programs 
in preventing nosocomial infections in US hospitals. Am J Epide-
miol. 1985 Feb;121(2):182-205. DOI: 10.1093/oxfordjournals.aje.
a113990

79.	 Van Rijswilk L, Catanzaro J. Wound assessment and documenta-
tion. In: Krasner DL, Rodeheaver GT, Sibbald RG, editors. Chronic 
wound care: a clinical source book for healthcare professionals. 
4th ed. Malvern (PA): HMP Communications; 2007.

80.	 Okan D, Woo K, Ayello EA, Sibbald G. The role of moisture bal-
ance in wound healing. Adv Skin Wound Care. 2007 Jan;20(1):39-
53. DOI: 10.1097/00129334-200701000-00013

81.	 Benbow M. Evidence-based wound management. London (UK): 
Wiley; 2004 Dec 24.

82.	 Benbow M. Healing and wound classification. Journal of Commu-
nity Nursing. 2007 Sep;21(9):26–30. Available from: https://www.
researchgate.net/publication/286689380_Healing_and_wound_
classification

83.	 Soleimani M, Babagoli M, Baghdadi S, Mirghaderi P, Fallah Y, 
Sheikhvatan M, et al. Return to work following primary total hip 
arthroplasty: a systematic review and meta-analysis. J Orthop 
Surg Res. 2023 Feb 12;18(1):95. DOI: 10.1186/s13018-023-03578-y

84.	 Orsted HL, McNaughton V, Whitehead C. Management and care 
of clients with surgical sounds in the community. In: Krasner DL, 
Rodeheaver GT, Sibbald RG, editors. Chronic wound care. 4th ed. 
Malvern (PA): HMP Communications; 2007.

85.	 Strecker T, Rösch J, Horch RE, Weyand M, Kneser U. Sternal wound 
infections following cardiac surgery: risk factor analysis and in-
terdisciplinary treatment. Heart Surg Forum. 2007;10(5):E366-71. 
DOI: 10.1532/HSF98.20071079

86.	 College of Nurses of Ontario (CNO). Standards & guidelines. 2014. 
https://www.cno.org/en/learn-about-standards-guidelines/stan-
dards-and-guidelines/

87.	 Griffin FA. Reducing surgical complications. The Joint Commis-
sion Journal on Quality and Patient Safety. 2007 Nov 1;33(11):660-
5. DOI: 10.1016/s1553-7250(07)33075-4

88.	 Douglas RN, Stephens LS, Posner KL, Davies JM, Mincer SL, 
Burden AR, et al. Communication failures contributing to patient 
injury in anaesthesia malpractice claims. Br J Anaesth. 2021 
Sep;127(3):470-478. DOI: 10.1016/j.bja.2021.05.030

89.	 Registered Nurses’ Association of Ontario (RNAO). Intra-profes-
sional collaborative practice among nurses (2nd ed.). 2016 Jan. 
Available from: https://rnao.ca/sites/rnao-ca/files/Intra-profes-
sional_Collaborative_Practice_7.pdf

90.	 Giamarellou H, Antoniadou A. Guide to infection control in the 
healthcare setting: preparing the patient for surgery. Interna-
tional Society for Infectious Diseases. 2018 Apr. Available from: 
https://isid.org/guide/infectionprevention/preparing-the-pa-
tient-for-surgery/

91.	 Healthcare Excellence Canada. Delirium: introduction. 2023. 
Available from: https://www.healthcareexcellence.ca/en/what-
we-do/all-programs/hospital-harm-is-everyones-concern/hospi-
tal-harm-improvement-resource/delirium-introduction/

92.	 Canadian Institute for Health Information. Opioid prescribing in 
Canada: how are practices changing?Ottawa (ON); 2019. Available 
from: https://www.cihi.ca/sites/default/files/document/opi-
oid-prescribing-canada-trends-en-web.pdf

93.	 Vu JV, Cron DC, Lee JS, Gunaseelan V, Lagisetty P, Wixson M, et al. 
Classifying preoperative opioid use for surgical care. Ann Surg. 
2020 Jun;271(6):1080-1086. DOI: 10.1097/SLA.0000000000003109

94.	 Goplen CM, Pedersen ME, Ramadi A, Beaupre LA. Opioid pre-
scribing practices prior to elective foot and ankle surgery: a pop-
ulation-based evaluation using health administrative data from a 
tertiary hospital in Canada. BMC Prim Care. 2022 May 12;23(1):116. 
DOI: 10.1186/s12875-022-01722-x

95.	 Overton HN, Hanna MN, Bruhn WE, Hutfless S, Bicket MC, Ma-
kary MA; Opioids after surgery workgroup. Opioid-prescribing 
guidelines for common surgical procedures: an expert panel 
consensus. J Am Coll Surg. 2018 Oct;227(4):411-418. DOI: 10.1016/j.
jamcollsurg.2018.07.659

96.	 McHugh SM, Hill AD, Humphreys H. Intraoperative technique as 
a factor in the prevention of surgical site infection. J Hosp Infect. 
2011 May;78(1):1-4. DOI: 10.1016/j.jhin.2011.01.011

97.	 De Simone B, Sartelli M, Coccolini F, Ball CG, Brambillasca P, 
Chiarugi M, et al. Intraoperative surgical site infection control 
and prevention: a position paper and future addendum to WSES 
intra-abdominal infections guidelines. World J Emerg Surg. 2020 
Feb 10;15(1):10. DOI: 10.1186/s13017-020-0288-4

98.	 Andrades P, Prado A, Danilla S, Guerra C, Benitez S, Sepulveda 
S, Sciarraffia C, De Carolis V. Progressive tension sutures in the 
prevention of postabdominoplasty seroma: a prospective, ran-
domized, double-blind clinical trial. Plast Reconstr Surg. 2007 Sep 
15;120(4):935-946. DOI: 10.1097/01.prs.0000253445.76991.de

99.	 Warner JP, Gutowski KA. Abdominoplasty with progressive 
tension closure using a barbed suture technique. Aesthet Surg J. 
2009 May-Jun;29(3):221-5. DOI: 10.1016/j.asj.2009.01.009

100.	Attrell E, Armstrong P. Surgical site infection: surveillance pro-
gram in a home care setting. Wound Care Canada. 2007;5(2):45–
48. Available from:  https://www.woundscanada.ca/docman/
public/wound-care-canada-magazine/2007-vol-5-no-2/298-wcc-
2007-v5n2-surgical-site-infection/file

101.	 Garimella V, Cellini C. Postoperative pain control. Clinics in colon 
and rectal surgery. 2013 Sep;26(03):191-6. DOI: 10.1055/s-0033-
1351138

102.	Schneider MA. The effect of listening to music on postoper-
ative pain in adult orthopedic patients. J Holist Nurs. 2018 
Mar;36(1):23-32. DOI: 10.1177/0898010116677383

103.	McNaughton V, Orsted HL. Surgical site infections in commu-
nity care clients. Early detection and rational care through 
recognition of client-specific risk factors. Wound Care Canada. 
2005;3(1):10–13. Available from: https://www.woundscanada.ca/
docman/public/wound-care-canada-magazine/2005-vol-3-no-
1/183-wcc-2005-vol3n1-surgical-site-infections-in-community-
care-clients/file

https://doi.org/10.12968/jowc.2020.29.sup3c.s1
https://doi.org/10.1111/j.1067-1927.2004.0123s1.x
https://doi.org/10.1097/01.asw.0000284922.69932.c5
https://doi.org/10.1097/01.asw.0000284922.69932.c5
https://doi.org/10.1097/01.asw.0000284922.69932.c5
http://dx.doi.org/10.1086/501620
https://doi.org/10.1093/oxfordjournals.aje.a113990
https://doi.org/10.1093/oxfordjournals.aje.a113990
https://doi.org/10.1097/00129334-200701000-00013
https://doi.org/10.1097/00129334-200701000-00013
https://www.researchgate.net/publication/286689380_Healing_and_wound_classification
https://www.researchgate.net/publication/286689380_Healing_and_wound_classification
https://www.researchgate.net/publication/286689380_Healing_and_wound_classification
https://www.researchgate.net/publication/286689380_Healing_and_wound_classification
https://doi.org/10.1186/s13018-023-03578-y
https://doi.org/10.1532/hsf98.20071079
https://www.cno.org/en/learn-about-standards-guidelines/standards-and-guidelines/
https://www.cno.org/en/learn-about-standards-guidelines/standards-and-guidelines/
https://www.cno.org/en/learn-about-standards-guidelines/standards-and-guidelines/
https://doi.org/10.1016/s1553-7250(07)33075-4
https://doi.org/10.1016/s1553-7250(07)33075-4
https://doi.org/10.1016/j.bja.2021.05.030
https://doi.org/10.1016/j.bja.2021.05.030
https://rnao.ca/sites/rnao-ca/files/Intra-professional_Collaborative_Practice_7.pdf
https://rnao.ca/sites/rnao-ca/files/Intra-professional_Collaborative_Practice_7.pdf
https://rnao.ca/sites/rnao-ca/files/Intra-professional_Collaborative_Practice_7.pdf
https://isid.org/guide/infectionprevention/preparing-the-patient-for-surgery/
https://isid.org/guide/infectionprevention/preparing-the-patient-for-surgery/
https://isid.org/guide/infectionprevention/preparing-the-patient-for-surgery/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/delirium-introduction/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/delirium-introduction/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/delirium-introduction/
https://www.healthcareexcellence.ca/en/what-we-do/all-programs/hospital-harm-is-everyones-concern/hospital-harm-improvement-resource/delirium-introduction/
https://www.cihi.ca/sites/default/files/document/opioid-prescribing-canada-trends-en-web.pdf
https://www.cihi.ca/sites/default/files/document/opioid-prescribing-canada-trends-en-web.pdf
https://www.cihi.ca/sites/default/files/document/opioid-prescribing-canada-trends-en-web.pdf
https://doi.org/10.1097/sla.0000000000003109
https://doi.org/10.1097/sla.0000000000003109
https://doi.org/10.1186/s12875-022-01722-x
https://doi.org/10.1016/j.jamcollsurg.2018.07.659
https://journals.lww.com/journalacs/abstract/2018/10000/opioid_prescribing_guidelines_for_common_surgical.3.aspx
https://journals.lww.com/journalacs/abstract/2018/10000/opioid_prescribing_guidelines_for_common_surgical.3.aspx
https://doi.org/10.1016/j.jhin.2011.01.011
https://doi.org/10.1186/s13017-020-0288-4
https://doi.org/10.1097/01.prs.0000253445.76991.de
https://doi.org/10.1016/j.asj.2009.01.009
https://doi.org/10.1016/j.asj.2009.01.009
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2007-vol-5-no-2/298-wcc-2007-v5n2-surgical-site-infection/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2007-vol-5-no-2/298-wcc-2007-v5n2-surgical-site-infection/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2007-vol-5-no-2/298-wcc-2007-v5n2-surgical-site-infection/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2007-vol-5-no-2/298-wcc-2007-v5n2-surgical-site-infection/file
https://doi.org/10.1055/s-0033-1351138
https://doi.org/10.1055/s-0033-1351138
https://doi.org/10.1055/s-0033-1351138
https://doi.org/10.1177/0898010116677383
https://doi.org/10.1177/0898010116677383
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2005-vol-3-no-1/183-wcc-2005-vol3n1-surgical-site-infections-in-community-care-clients/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2005-vol-3-no-1/183-wcc-2005-vol3n1-surgical-site-infections-in-community-care-clients/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2005-vol-3-no-1/183-wcc-2005-vol3n1-surgical-site-infections-in-community-care-clients/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/2005-vol-3-no-1/183-wcc-2005-vol3n1-surgical-site-infections-in-community-care-clients/file


38 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | BEST PRACTICE RECOMMENDATIONS 2025 BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | 39 

104.	Huenger F, Schmachtenberg A, Haefner H, Zolldann D, Nowicki 
K, Wirtz DC, et al. Evaluation of postdischarge surveillance of 
surgical site infections after total hip and knee arthroplasty. 
American journal of infection control. 2005 Oct 1;33(8):455-62. 
DOI: 10.1016/j.ajic.2005.05.008

105.	Brown A. When is wound cleansing necessary and what solution 
should be used. Nurs Times. 2018;114(9):42-5. Available from: 
http://emap-moon-prod.s3.amazonaws.com/wp-content/up-
loads/sites/3/2018/08/180822-When-is-wound-cleansing-neces-
sary-and-what-solution-should-be-used.pdf

106.	Wolcott R, Fletcher J. The role of wound cleansing in the manage-
ment of wounds. Wounds Int. 2014;1(1):25-30. 

107.	 Thomlinson D. Journal of Infection Control Nursing. To clean or 
not to clean? Nurs Times. 1987 Mar 4-10;83(9):71-5.

108.	Birchall L, Taylor S. Surgical wound benchmark tool and best 
practice guidelines. Br J Nurs. 2003 Sep 25-Oct 8;12(17):1013-23. 
DOI: 10.12968/bjon.2003.12.17.11724

109.	Rosen RD, Manna B. Wound dehiscence. StatPearls Treasure Is-
land. 2023 May 1. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK551712/

110.	 Joanna Briggs Institute. Solutions, techniques and pressure in 
wound cleansing. Nurs Stand. 2008 Mar 12-18;22(27):35-9. DOI: 
10.7748/ns2008.03.22.27.35.c6427

111.	 Gabriel A, Windle ML, Schraga ED. Wound irrigation. Medscape: 
drugs and diseases. WebMD, LLC. 2. 2015 Oct 5. Available from: 
http://emedicine.medscape.com/article/1895071-overview

112.	  Phillips PL, Wolcott RD, Fletcher J, Schultz GS. Biofilms made 
easy. Wounds International 2010; 1(3): S1–S6.

113.	 Nurses Specialized in Wound, Ostomy and Continence Canada 
(NSWOCC). Debridement: Canadian best practice recommenda-
tions for nurses. 2021. 

114.	 National Healthcare Safety Network. Surgical site infection event 
(SSI). 2024 Jan. Available from: https://www.cdc.gov/nhsn/pdfs/
pscmanual/9pscssicurrent.pdf

115.	 Canadian Institute for Health Information (CIHI). Compromised 
wounds in Canada. 2013.

116.	 Stevens DL, Bisno AL, Chambers HF, Everett ED, Dellinger P, 
Goldstein EJ, et al.; Infectious Diseases Society of America. Prac-
tice guidelines for the diagnosis and management of skin and 
soft-tissue infections. Clin Infect Dis. 2005 Nov 15;41(10):1373-406. 
DOI: 10.1086/497143

117.	 Wolcott RD, Gontcharova V, Sun Y, Zischakau A, Dowd SE. Bac-
terial diversity in surgical site infections: not just aerobic cocci 
any more. Journal of wound care. 2009 Aug;18(8):317-23. DOI: 
10.12968/jowc.2009.18.8.43630

118.	 Percival SL. Importance of biofilm formation in surgical infection. 
Br J Surg. 2017 Jan;104(2):e85-e94. DOI: 10.1002/bjs.10433

119.	 Hrynyshyn A, Simões M, Borges A. Biofilms in surgical site infec-
tions: recent advances and novel prevention and eradication 
strategies. Antibiotics (Basel). 2022 Jan 7;11(1):69. DOI: 10.3390/
antibiotics11010069

120.	 Vowden P, Vowden K, Carville K. Antimicrobials made easy. 
Wounds Int. 2014; 2(1). Available from: https://www.yumpu.
com/en/document/view/29854363/antimicrobial-dress-
ings-wounds-international

121.	 Yousefian F, Hesari R, Jensen T, Obagi S, Rgeai A, Damiani G, et al. 
Antimicrobial wound dressings: a concise review for clinicians. 
Antibiotics (Basel). 2023 Sep 11;12(9):1434. DOI: 10.3390/antibiot-
ics12091434

122.	Romanelli M, Vowden K, Weir D. Exudate management made 
easy. Wounds Int. 2010;1(2).  

123.	 World Health Organization (WHO). WHO global guidelines for 
the prevention of surgical site infection. 2016. https://cdn.who.
int/media/docs/default-source/integrated-health-services-(ihs)/

infection-prevention-and-control/ssi/ssi-outline.pdf?sfvrsn=8ec-
ce6e1_5 

124.	 Sibbald RG, Elliott JA, Persaud-Jaimangal R, Goodman L, Arm-
strong DG, Harley C, et al. Wound bed preparation 2021. Adv 
Skin Wound Care. 2021 Apr 1;34(4):183-195 DOI: 10.1097/01.
ASW.0000733724.87630.d6

125.	 Gray M, Black JM, Baharestani MM, Bliss DZ, Colwell JC, Gold-
berg M, et al. Moisture-associated skin damage: overview and 
pathophysiology. J Wound Ostomy Continence Nurs. 2011 May-
Jun;38(3):233-41. DOI: 10.1097/WON.0b013e318215f798

126.	 National Institute for Health and Care Excellence. Methods for the 
development of NICE Public Health Guidance. NICE; 2012 Sep 26.

127.	 Nicks BA, Ayello EA, Woo K, Nitzki-George D, Sibbald RG. Acute 
wound management: revisiting the approach to assessment, 
irrigation, and closure considerations. Int J Emerg Med. 2010 Aug 
27;3(4):399-407. DOI: 10.1007/s12245-010-0217-5

128.	Greatrex-White S, Moxey H. Wound assessment tools and nurses’ 
needs: an evaluation study. Int Wound J. 2015 Jun;12(3):293-301. 
DOI: 10.1111/iwj.12100

129.	 Ovington LG. Hanging wet-to-dry dressings out to dry. Home 
Healthc Nurse. 2001 Aug;19(8):477-83. DOI: 10.1097/00004045-
200108000-00007

130.	 Toth PE, Hocevar BJ, Landis-Erdman J. Fistula management. In: JC 
Colwell, MT Goldberg, JE Carmel, editors. Fecal & urinary diver-
sions management principles. St. Louis (Missouri): Mosby; 2004. 
p. 381–391.

131.	 Nurses Specialized in Wound, Ostomy and Continence Canada 
(NSWOCC). Enterocutaneous fistula and enteroatmospheric fistu-
la nursing best practice recommendations. 2nd ed. 2018.

132.	 Bryant RA, Best M. Management of draining wounds and fistulas. 
In: Bryant RA, Nix DP. Acute & chronic wounds: current manage-
ment concepts. St. Louis (Missouri): Elsevier; 2016. p. 541–561.

133.	 Moffatt CJ, Murray S, Aubeeluck A, Quere I. Communication with 
patients using negative wound pressure therapy and their adher-
ence to treatment. J Wound Care. 2019 Nov 2;28(11):738-756. DOI: 
10.12968/jowc.2019.28.11.738

134.	Karlakki S, Brem M, Giannini S, Khanduja V, Stannard J, Martin 
R. Negative pressure wound therapy for managementof the 
surgical incision in orthopaedic surgery: a review of evidence and 
mechanisms for an emerging indication. Bone Joint Res. 2013 
Dec 18;2(12):276-84. DOI: 10.1302/2046-3758.212.2000190

135.	 Matatov T, Reddy KN, Doucet LD, Zhao CX, Zhang WW. Expe-
rience with a new negative pressure incision management 
system in prevention of groin wound infection in vascular 
surgery patients. J Vasc Surg. 2013 Mar;57(3):791-5. DOI: 10.1016/j.
jvs.2012.09.037

136.	Koncar I, Ilic N, Sladojevic M, Tomic I, Mutavdzic P, Davidovic L. 
Negative-pressure wound therapy in vascular surgery. In: Shiff-
man M, Low M, editors. Vascular surgery, neurosurgery, lower ex-
tremity ulcers, antimicrobials, wound assessment, care, measure-
ment and repair. Recent clinical techniques, results, and research 
in Wounds. 2018 May,5:17-32. DOI: 10.1007/15695_2017_77

137.	 Baek S, Park JH. Negative pressure wound therapy (NPWT) after 
hybrid reconstruction of occipital pressure sore using local flap 
and skin graft. Medicina (Kaunas). 2023 Jul 21;59(7):1342. DOI: 
10.3390/medicina59071342

138.	National Institute for Health and Care Excellence (NICE). Negative 
pressure wound therapy for the open abdomen. 2013 Nov 27. 
Available from: https://www.nice.org.uk/guidance/ipg467

139.	 Expert Working Group. Vacuum assisted closure: recommen-
dations for use. A consensus document. Int Wound J. 2008 Jul;5 
Suppl 4(Suppl 4):iii-19. DOI: 10.1111/j.1742-481X.2008.00537.x

140.	Henderson V, Timmons J, Hurd T, Deroo K, Maloney S, Sabo S. 
NPWT in everyday practice made easy. Wounds Int. 2010;1(5). 

https://doi.org/10.1016/j.ajic.2005.05.008
https://doi.org/10.1016/j.ajic.2005.05.008
http://emap-moon-prod.s3.amazonaws.com/wp-content/uploads/sites/3/2018/08/180822-When-is-wound-cleansing-necessary-and-what-solution-should-be-used.pdf
http://emap-moon-prod.s3.amazonaws.com/wp-content/uploads/sites/3/2018/08/180822-When-is-wound-cleansing-necessary-and-what-solution-should-be-used.pdf
http://emap-moon-prod.s3.amazonaws.com/wp-content/uploads/sites/3/2018/08/180822-When-is-wound-cleansing-necessary-and-what-solution-should-be-used.pdf
https://doi.org/10.12968/bjon.2003.12.17.11724
https://doi.org/10.12968/bjon.2003.12.17.11724
https://www.ncbi.nlm.nih.gov/books/NBK551712/
https://www.ncbi.nlm.nih.gov/books/NBK551712/
https://www.ncbi.nlm.nih.gov/books/NBK551712/
https://doi.org/10.7748/ns2008.03.22.27.35.c6427
http://emedicine.medscape.com/article/1895071-overview
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://doi.org/10.1086/497143
https://doi.org/10.1086/497143
https://doi.org/10.12968/jowc.2009.18.8.43630
https://doi.org/10.12968/jowc.2009.18.8.43630
https://doi.org/10.1002/bjs.10433
https://doi.org/10.3390/antibiotics11010069
https://doi.org/10.3390/antibiotics11010069
https://www.yumpu.com/en/document/view/29854363/antimicrobial-dressings-wounds-international
https://www.yumpu.com/en/document/view/29854363/antimicrobial-dressings-wounds-international
https://www.yumpu.com/en/document/view/29854363/antimicrobial-dressings-wounds-international
https://www.yumpu.com/en/document/view/29854363/antimicrobial-dressings-wounds-international
https://doi.org/10.3390/antibiotics12091434
https://doi.org/10.3390/antibiotics12091434
https://woundsinternational.com/wp-content/uploads/sites/8/2023/02/478b64bef8270f58b15a3c0d7e772652.pdf
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ssi/ssi-outline.pdf?sfvrsn=8ecce6e1_5
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ssi/ssi-outline.pdf?sfvrsn=8ecce6e1_5
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ssi/ssi-outline.pdf?sfvrsn=8ecce6e1_5
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ssi/ssi-outline.pdf?sfvrsn=8ecce6e1_5
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/ssi/ssi-outline.pdf?sfvrsn=8ecce6e1_5
https://doi.org/10.1097/01.asw.0000733724.87630.d6
https://doi.org/10.1097/01.asw.0000733724.87630.d6
https://doi.org/10.1097/won.0b013e318215f798
https://doi.org/10.1097/won.0b013e318215f798
https://doi.org/10.1007/s12245-010-0217-5
https://doi.org/10.1007/s12245-010-0217-5
https://doi.org/10.1111/iwj.12100
https://doi.org/10.1111/iwj.12100
https://doi.org/10.1097/00004045-200108000-00007
https://doi.org/10.1097/00004045-200108000-00007
https://doi.org/10.1097/00004045-200108000-00007
https://doi.org/10.12968/jowc.2019.28.11.738
https://doi.org/10.12968/jowc.2019.28.11.738
https://doi.org/10.1302/2046-3758.212.2000190
https://doi.org/10.1302/2046-3758.212.2000190
https://doi.org/10.1016/j.jvs.2012.09.037
https://doi.org/10.1016/j.jvs.2012.09.037
https://doi.org/10.1007/15695_2017_77
https://doi.org/10.3390/medicina59071342
https://doi.org/10.3390/medicina59071342
https://www.nice.org.uk/guidance/ipg467
https://doi.org/10.1111/j.1742-481x.2008.00537.x
https://doi.org/10.1111/j.1742-481x.2008.00537.x


38 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | BEST PRACTICE RECOMMENDATIONS 2025 BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | 39 

141.	 Marinis A, Gkiokas G, Argyra E, Fragulidis G, Polymeneas G, 
Voros D. “Enteroatmospheric fistulae”--gastrointestinal open-
ings in the open abdomen: a review and recent proposal 
of a surgical technique. Scand J Surg. 2013;102(2):61-8. DOI: 
10.1177/1457496913482252

142.	 Banasiewicz T, Veverkova L, Szentkereszty Z, Toth C, Skultety 
J, Bartko C, et al. Use of negative pressure wound therapy in 
treatment of enteroatmospheric fistulas: critical review of the 
literature. Negative Pressure Wound Therapy. 2014 Jan;1(1). 

143.	 Bishop AJ. Management of a fistula in the open abdomen. 
Wounds UK. 2023;19(3):30-36. Available from: https://wounds-uk.
com/journal-articles/management-of-a-fistula-in-the-open-ab-
domen/

144.	Gregson H. Reducing surgical site infection following caesarean 
section. Nurs Stand. 2011 Aug 17-23;25(50):35-40. DOI: 10.7748/
ns2011.08.25.50.35.c8655

145.	 Hung S, Mahdy H. Cesarean section. StatPearls. 2023 Jan. Avail-
able from: https://www.ncbi.nlm.nih.gov/books/NBK546707/

146.	Dhar H, Al-Busaidi I, Rathi B, Nimre EA, Sachdeva V, Hamdi I. A 
study of post-caesarean section wound infections in a region-
al referral hospital, Oman. Sultan Qaboos Univ Med J. 2014 
May;14(2):e211-7.

147.	 Olsen MA, Butler AM, Willers DM, Devkota P, Gross GA, Fraser VJ. 
Risk factors for surgical site infection after low transverse cesare-
an section. Infect Control Hosp Epidemiol. 2008 Jun;29(6):477-84. 
DOI: 10.1086/587810

148.	Gould D. Caesarean section, surgical site infection and wound 
management. Nurs Stand. 2007 Apr 18-24;21(32):57-8, 60, 62 
passim. DOI: 10.7748/ns2007.04.21.32.57.c4498

149.	 Johnson A, Young D, Reilly J. Caesarean section surgical site 
infection surveillance. J Hosp Infect. 2006 Sep;64(1):30-5. DOI: 
10.1016/j.jhin.2006.03.020

150.	 Shrestha S, Shrestha R, Shrestha B, Dongol A. Incidence and risk 
factors of surgical site infection following cesarean section at 
Dhulikhel Hospital. Kathmandu Univ Med J (KUMJ). 2014 Apr-
Jun;12(46):113-6. DOI: 10.3126/kumj.v12i2.13656

151.	 Wilson RB, Farooque Y. Risks and prevention of surgical site in-
fection after hernia mesh repair and the predictive utility of ACS-
NSQIP. J Gastrointest Surg. 2022 Apr;26(4):950-964. DOI: 10.1007/
s11605-022-05248-6

152.	 AAkyol C, Kocaay F, Orozakunov E, Genc V, Kepenekci Bayram 
I, et al. Outcome of the patients with chronic mesh infection 
following open inguinal hernia repair. J Korean Surg Soc. 2013 
May;84(5):287-91. DOI: 10.4174/jkss.2013.84.5.287

153.	 Zou Z, Cao J, Zhu Y, Ma Q, Chen J. Treatment of mesh infection 
after inguinal hernia repair: 3-year experience with 120 patients. 
Hernia. 2023 Aug;27(4):927-933. DOI: 10.1007/s10029-022-02702-x

154.	Szczerba SR, Dumanian GA. Definitive surgical treatment of 
infected or exposed ventral hernia mesh. Ann Surg. 2003 
Mar;237(3):437-41. DOI: 10.1097/01.SLA.0000055278.80458.D0

155.	 Gouin JP, Kiecolt-Glaser JK. The impact of psychological stress on 
wound healing: methods and mechanisms. Crit Care Nurs Clin 
North Am. 2012 Jun;24(2):201-13. DOI: 10.1016/j.ccell.2012.03.006

156.	Chowdhry M, Chen AF. Wound dressings for primary and revision 
total joint arthroplasty. Ann Transl Med. 2015 Oct;3(18):268. DOI: 
10.3978/j.issn.2305-5839.2015.09.25

157.	 Santoso A, Phatama KY, Rhatomy S, Budhiparama NC. Prosthetic 
joint infection of the hip and knee due to Mycobacterium spe-
cies: a systematic review. World J Orthop. 2022 May 18;13(5):503-
514. DOI: 10.5312/wjo.v13.i5.503

158.	Lee C, Mayer E, Bernthal N, Wenke J, O’Toole RV. Orthopaedic 
infections: what have we learned? OTA Int. 2023 May 4;6(2 Sup-
pl):e250. DOI: 10.1097/OI9.0000000000000250

159.	 Senthi S, Munro JT, Pitto RP. Infection in total hip replacement: 

meta-analysis. Int Orthop. 2011 Feb;35(2):253-60. DOI: 10.1007/
s00264-010-1144-z

160.	Sukeik M, Haddad FS. Two-stage procedure in the treatment of 
late chronic hip infections--spacer implantation. Int J Med Sci. 
2009 Sep 2;6(5):253-7. DOI: 10.7150/ijms.6.253

161.	 Korownyk C, Allan GM. Evidence-based approach to abscess 
management. Can Fam Physician. 2007 Oct;53(10):1680-4.

162.	Hankin A, Everett WW. Are antibiotics necessary after incision 
and drainage of a cutaneous abscess? Ann Emerg Med. 2007 
Jul;50(1):49-51. DOI: 10.1016/j.annemergmed.2007.01.018

163.	Schmitz GR. How do you treat an abscess in the era of increased 
community-associated methicillin-resistant Staphylococcus au-
reus (MRSA)? J Emerg Med. 2011 Sep;41(3):276-81. DOI: 10.1016/j.
jemermed.2011.01.027

164.	Lee MC, Rios AM, Aten MF, Mejias A, Cavuoti D, McCracken GH 
Jr, et al. Management and outcome of children with skin and 
soft tissue abscesses caused by community-acquired methicil-
lin-resistant Staphylococcus aureus. Pediatr Infect Dis J. 2004 
Feb;23(2):123-7. DOI: 10.1097/01.inf.0000109288.06912.21

165.	Mohamedahmed AYY, Zaman S, Stonelake S, Ahmad AN, Datta U, 
Hajibandeh S, et al. Incision and drainage of cutaneous abscess 
with or without cavity packing: a systematic review, meta-anal-
ysis, and trial sequential analysis of randomised controlled trials. 
Langenbecks Arch Surg. 2021 Jun;406(4):981-991. DOI: 10.1007/
s00423-020-01941-9

166.	Nour HM, Magsi AM, Abdalla HE, Mcwhirter A, Gadoura A, Sajid 
MS. Comparing packing and non-packing of the abscess cavity 
post incision and drainage of perianal abscess: A meta-analysis. J 
Clin Exp Gastroenterol. 2023;2(1):8-13. Available from: https://pro-
biologists.com/Uploads/Articles/38_638189342635751331.pdf

167.	 O’Malley GF, Dominici P, Giraldo P, Aguilera E, Verma M, Lares 
C, Burger P, Williams E. Routine packing of simple cutaneous 
abscesses is painful and probably unnecessary. Acad Emerg Med. 
2009 May;16(5):470-3. DOI: 10.1111/j.1553-2712.2009.00409.x

168.	Tonkin DM, Murphy E, Brooke-Smith M, Hollington P, Rieger N, 
Hockley S, et al. Perianal abscess: a pilot study comparing pack-
ing with nonpacking of the abscess cavity. Dis Colon Rectum. 
2004 Sep;47(9):1510-4. DOI: 10.1007/s10350-004-0620-1

169.	 Kessler DO, Krantz A, Mojica M. Randomized trial comparing 
wound packing to no wound packing following incision and 
drainage of superficial skin abscesses in the pediatric emergen-
cy department. Pediatr Emerg Care. 2012 Jun;28(6):514-7. DOI: 
10.1097/PEC.0b013e3182587b20

170.	 Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ, 
et al.; Infectious Diseases Society of America. Clinical practice 
guidelines by the infectious diseases society of america for the 
treatment of methicillin-resistant Staphylococcus aureus infec-
tions in adults and children. Clin Infect Dis. 2011 Feb 1;52(3):e18-
55. DOI: 10.1093/cid/ciq146

171.	 May L, Harter K, Yadav K, Strauss R, Abualenain J, Keim A, et al. 
Practice patterns and management strategies for purulent skin 
and soft-tissue infections in an urban academic ED. Am J Emerg 
Med. 2012 Feb;30(2):302-10. DOI: 10.1016/j.ajem.2010.11.033

172.	 Turtiainen J, Hakala T. Surgical wound infections after peripher-
al vascular surgery. Scand J Surg. 2014 Dec;103(4):226-31. DOI: 
10.1177/1457496913514384

173.	 Kauvar DS, Osborne CL. Discharge destination after elective 
femoropopliteal bypass in patients without critical ischemia. Am 
Surg. 2016 May;82(5):462-7.

174.	 te Slaa A, Dolmans DE, Ho GH, Mulder PG, van der Waal JC, de 
Groot HG, et al. Evaluation of A-V impulse technology as a treat-
ment for oedema following polytetrafluoroethylene femoropop-
liteal surgery in a randomised controlled trial. Eur J Vasc Endo-
vasc Surg. 2010 Nov;40(5):635-42. DOI: 10.1016/j.ejvs.2010.06.011

https://doi.org/10.1177/1457496913482252
https://wounds-uk.com/wp-content/uploads/sites/2/2023/09/WUK_2023_19_3_30_35_BishopFD.pdf
https://wounds-uk.com/journal-articles/management-of-a-fistula-in-the-open-abdomen/
https://wounds-uk.com/journal-articles/management-of-a-fistula-in-the-open-abdomen/
https://wounds-uk.com/journal-articles/management-of-a-fistula-in-the-open-abdomen/
https://doi.org/10.7748/ns2011.08.25.50.35.c8655
https://doi.org/10.7748/ns2011.08.25.50.35.c8655
https://doi.org/10.7748/ns2011.08.25.50.35.c8655
https://www.ncbi.nlm.nih.gov/books/NBK546707/
https://www.ncbi.nlm.nih.gov/books/NBK546707/
https://doi.org/10.1086/587810
https://doi.org/10.1086/587810
https://doi.org/10.7748/ns2007.04.21.32.57.c4498
https://doi.org/10.7748/ns2007.04.21.32.57.c4498
https://doi.org/10.1016/j.jhin.2006.03.020
https://doi.org/10.1016/j.jhin.2006.03.020
https://doi.org/10.3126/kumj.v12i2.13656
https://doi.org/10.3126/kumj.v12i2.13656
https://doi.org/10.1007/s11605-022-05248-6
https://doi.org/10.1007/s11605-022-05248-6
https://doi.org/10.1007/s11605-022-05248-6
https://doi.org/10.4174/jkss.2013.84.5.287
https://doi.org/10.4174/jkss.2013.84.5.287
https://doi.org/10.1007/s10029-022-02702-x
https://doi.org/10.1097/01.sla.0000055278.80458.d0
https://doi.org/10.1097/01.sla.0000055278.80458.d0
https://doi.org/10.1016/j.ccell.2012.03.006
https://doi.org/10.3978/j.issn.2305-5839.2015.09.25
https://doi.org/10.5312/wjo.v13.i5.503
https://doi.org/10.5312/wjo.v13.i5.503
https://doi.org/10.1097/oi9.0000000000000250
https://doi.org/10.1007/s00264-010-1144-z
https://doi.org/10.1007/s00264-010-1144-z
https://doi.org/10.1007/s00264-010-1144-z
https://doi.org/10.7150/ijms.6.253
https://doi.org/10.7150/ijms.6.253
https://doi.org/10.1016/j.annemergmed.2007.01.018
https://doi.org/10.1016/j.jemermed.2011.01.027
https://doi.org/10.1016/j.jemermed.2011.01.027
https://doi.org/10.1097/01.inf.0000109288.06912.21
https://doi.org/10.1007/s00423-020-01941-9
https://doi.org/10.1007/s00423-020-01941-9
https://doi.org/10.1007/s00423-020-01941-9
https://probiologists.com/Uploads/Articles/38_638189342635751331.pdf
https://probiologists.com/Uploads/Articles/38_638189342635751331.pdf
https://doi.org/10.1111/j.1553-2712.2009.00409.x
https://doi.org/10.1111/j.1553-2712.2009.00409.x
https://doi.org/10.1007/s10350-004-0620-1
https://doi.org/10.1007/s10350-004-0620-1
https://doi.org/10.1097/pec.0b013e3182587b20
https://doi.org/10.1093/cid/ciq146
https://doi.org/10.1093/cid/ciq146
https://doi.org/10.1016/j.ajem.2010.11.033
https://doi.org/10.1016/j.ajem.2010.11.033
https://doi.org/10.1177/1457496913514384
https://doi.org/10.1177/1457496913514384
https://doi.org/10.1016/j.ejvs.2010.06.011
https://doi.org/10.1016/j.ejvs.2010.06.011


40 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | BEST PRACTICE RECOMMENDATIONS 2025 BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 9: PREVENTION AND MANAGEMENT OF SURGICAL WOUND COMPLICATIONS | 40 

175.	 Kolh P. Reducing leg oedema after femoro-popliteal bypass sur-
gery: a challenge. Eur J Vasc Endovasc Surg. 2010 Nov;40(5):643-
4. DOI: 10.1016/j.ejvs.2010.08.021

176.	 AAlizadeh-Ghavidel A, Ramezannejad P, Mirmesdagh Y, Sadegh-
pour-Tabaei A. Prevention of edema after coronary artery bypass 
graft surgery by compression stockings. Res Cardiovasc Med. 
2014 May;3(2):e17463. DOI: 10.5812/cardiovasc med.17463

177.	 Harding K. Simplifying venous leg ulcer management: consensus 
recommendations. Wounds International. 2015 May 7. Available 
from: https://woundsinternational.com/consensus-documents/
simplifying-venous-leg-ulcer-management-consensus-recom-
mendations/

178.	 Beidler SK, Douillet CD, Berndt DF, Keagy BA, Rich PB, Marston 
WA. Multiplexed analysis of matrix metalloproteinases in leg 
ulcer tissue of patients with chronic venous insufficiency before 
and after compression therapy. Wound Repair Regen. 2008 Sep-
Oct;16(5):642-8. DOI: 10.1111/j.1524-475X.2008.00415.x

179.	 Mosti G, Iabichella ML, Partsch H. Compression therapy in mixed 
ulcers increases venous output and arterial perfusion. J Vasc 
Surg. 2012 Jan;55(1):122-8. DOI: 10.1016/j.jvs.2011.07.071

180.	HHarris CL, Holloway S. Development of an evidence-based 
protocol for care of pilonidal sinus wounds healing by secondary 
intent using a modified Reactive Delphi procedure. Part 2: meth-
odology, analysis and results. Int Wound J. 2012 Apr;9(2):173-88. 
DOI: 10.1111/j.1742-481X.2011.00925.x

181.	 Harris CL, Laforet K, Sibbald RG, Bishop R. Twelve common 
mistakes in pilonidal sinus care. Adv Skin Wound Care. 2012 
Jul;25(7):324-32. DOI: 10.1097/01.ASW.0000416004.70465.8a

182.	Harris C, Sibbald RG, Mufti A, Somayaji R. Pilonidal sinus dis-
ease: 10 steps to optimize care. Adv Skin Wound Care. 2016 
Oct;29(10):469-78. DOI: 10.1097/01.ASW.0000491324.29246.96

183.	Beldon P. What you need to know about skin grafts and donor 
site wounds. Wounds Int. 2013 Mar 25. Available from: https://
www.yumpu.com/en/document/view/11606948/what-you-need-
to-know-about-skin-grafts-and-donor-site-wounds

184.	Eskes AM, Brölmann FE, Gerbens LA, Ubbink DT, Vermeulen H; 
REMBRANDT study group. Which dressing do donor site wounds 
need?: study protocol for a randomized controlled trial. Trials. 
2011 Oct 17;12:229. DOI: 10.1186/1745-6215-12-229

185.	Serebrakian AT, Pickrell BB, Varon DE, Mohamadi A, Grinstaff 
MW, Rodriguez EK, et al. Meta-analysis and systematic review 
of skin graft donor-site dressings with future guidelines. Plast 
Reconstr Surg Glob Open. 2018 Sep 24;6(9):e1928. DOI: 10.1097/
GOX.0000000000001928

186.	Black JM, Back JS. Reconstructive surgery. In: Bryant RA, Nix DP, 
editors. Acute and chronic wounds: current management con-
cepts. 5th ed. Elsevier; 2016. pp. 490–498.

187.	 Evangelista MS, Kim EK, Evans GR, Wirth GA. Management of skin 
grafts using negative pressure therapy: the effect of varied pres-
sure on skin graft incorporation. Wounds. 2013 Apr;25(4):89-93. 

188.	Beldon P. Skin grafts 1: theory, procedure and management 
of graft sites in the community. Br J Community Nurs. 2003 
Jun;8(6 Suppl):S8, S10-12, S14 passim. DOI: 10.12968/bjcn.2003.8.
Sup2.11552

189.	 Eskes A, Vermeulen H, Lucas C, Ubbink DT. Hyperbaric oxygen 
therapy for treating acute surgical and traumatic wounds. 
Cochrane Database Syst Rev. 2013 Dec 16;(12):CD008059. DOI: 
10.1002/14651858.CD008059.pub3

190.	Zhou D, Fu D, Yan L, Xie L. The role of hyperbaric oxygen therapy 
in the treatment of surgical site infections: a narrative review. 
Medicina (Kaunas). 2023 Apr 14;59(4):762. DOI: 10.3390/medici-
na59040762

191.	 Thakral G, Lafontaine J, Najafi B, Talal TK, Kim P, Lavery LA. Electri-
cal stimulation to accelerate wound healing. Diabet Foot Ankle. 

2013 Sep 16;4. DOI: 10.3402/dfa.v4i0.22081
192.	 Korthuis RJ. Regulation of vascular tone in skeletal muscle. In: 

Korthuis RJ. Skeletal muscle circulation. San Rafael (CA): Morgan 
& Claypool Life Sciences; 2011.

193.	 Alharbi B, Ali O, Saha M, May M, Luke P, Sener A. Neuromuscular 
stimulation leads to improved lower limb edema and blood flow 
compared to standard compression devices following kidney and 
pancreatic transplantation. 2016 American Transplant Congress. 
London (ON); 2016 Jun 1;16.

194.	Shabanzadeh DM, Sørensen LT. Laparoscopic surgery compared 
with open surgery decreases surgical site infection in obese 
patients: a systematic review and meta-analysis. Ann Surg. 2012 
Dec;256(6):934-45. DOI: 10.1097/SLA.0b013e318269a46b

https://doi.org/10.1016/j.ejvs.2010.08.021
https://doi.org/10.1016/j.ejvs.2010.08.021
https://doi.org/10.5812/cardiovascmed.17463
https://doi.org/10.5812/cardiovascmed.17463
https://woundsinternational.com/consensus-documents/simplifying-venous-leg-ulcer-management-consensus-recommendations/
https://woundsinternational.com/consensus-documents/simplifying-venous-leg-ulcer-management-consensus-recommendations/
https://woundsinternational.com/consensus-documents/simplifying-venous-leg-ulcer-management-consensus-recommendations/
https://woundsinternational.com/consensus-documents/simplifying-venous-leg-ulcer-management-consensus-recommendations/
https://doi.org/10.1111/j.1524-475x.2008.00415.x
https://doi.org/10.1111/j.1524-475x.2008.00415.x
https://doi.org/10.1016/j.jvs.2011.07.071
https://doi.org/10.1016/j.jvs.2011.07.071
https://doi.org/10.1111/j.1742-481x.2011.00925.x
https://doi.org/10.1111/j.1742-481x.2011.00925.x
https://doi.org/10.1097/01.asw.0000416004.70465.8a
https://doi.org/10.1097/01.asw.0000491324.29246.96
https://www.yumpu.com/en/document/view/11606948/what-you-need-to-know-about-skin-grafts-and-donor-site-wounds
https://www.yumpu.com/en/document/view/11606948/what-you-need-to-know-about-skin-grafts-and-donor-site-wounds
https://www.yumpu.com/en/document/view/11606948/what-you-need-to-know-about-skin-grafts-and-donor-site-wounds
https://www.yumpu.com/en/document/view/11606948/what-you-need-to-know-about-skin-grafts-and-donor-site-wounds
https://doi.org/10.1186/1745-6215-12-229
https://doi.org/10.1097/gox.0000000000001928
https://doi.org/10.1097/gox.0000000000001928
https://doi.org/10.12968/bjcn.2003.8.sup2.11552
https://doi.org/10.12968/bjcn.2003.8.sup2.11552
https://doi.org/10.12968/bjcn.2003.8.sup2.11552
https://doi.org/10.1002/14651858.cd008059.pub3
https://doi.org/10.3390/medicina59040762
https://doi.org/10.3390/medicina59040762
https://doi.org/10.3402/dfa.v4i0.22081
https://doi.org/10.3402/dfa.v4i0.22081
https://journals.lww.com/annalsofsurgery/abstract/2012/12000/laparoscopic_surgery_compared_with_open_surgery.12.aspx

	_heading=h.gjdgxs
	_heading=h.i66wtntmadsc

