Question G63: What are the predictors for developing wound related problems after major
orthopedic procedures?
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Response/Recommendation: Important predictors for wound related complications are:
Uncontrolled diabetes (Hb1Ac levels >7.7 mg/dL), obesity, presence of multiple comorbidities
(ASA class >3), malnutrition, delay in surgery (trauma cases), prolonged operative time, age over
70, male gender, smoking, alcohol abuse, and colonization with Methicillin Resistant
Staphylococcus aureus (MRSA).

Level of Evidence: Strong
Delegate Vote:

Rationale: The identification of risk factors for wound-related complications, such as persistent
wound drainage (PWD), wound dehiscence, delayed healing, and surgical site infections (SSI), is
critical in the context of major orthopedic surgeries. These complications increase mortality and
morbidity, prolong hospital stays, and elevate healthcare costs following procedures such as total
hip (THA) and knee arthroplasty (TKA), as well as femoral and tibial fracture fixation.

In order to identify these factors, a comprehensive literature review and screening were conducted
using Scopus and PubMed databases. The initial screening identified 1,948 studies, of which 83
were included after a detailed review. The review focused on major orthopedic procedures,
including hip and knee arthroplasties, as well as femoral and tibial fracture osteosynthesis in the
adult population. A qualitative analysis identified 111 risk factors. Only the most prevalent risk
factors with highest evidence are discussed. Where odds ratios are provided, they represent the
weighted mean of the mean of odds ratios (WOR) reported across the studies.

The overall wound-related complication rate was 3.61% in major orthopedic procedures, with
23,466 complications reported in the selected articles out of a total of 649,911 patients.

Diabetes, particularly when uncontrolled, emerged as the most frequently studied risk factor, with
an average weighted odds ratio (WOR) of 1.47. Studies generally encompass diabetes mellitus as
both type 1 and type 2.2 Moderate evidence supports diabetes as a significant risk factor after
multivariate adjustment. 3% However, some studies report controversial findings, as significance
disappears after analyzing for confounding variables.>® Strong evidence identifies glycated
hemoglobin (HbA1c) levels >7.7 mg/dL as a significant risk factor for wound complications. (WOR
2.39)%8 Meanwhile, fructosamine was reported to better reflect glycemic control and predict adverse
events compared with HbA1c.® Fructosamine level of 293 umol/L was identified as the optimal cut-
off associated with complications.®!° Patients with elevated levels were reported to be 6.7 to 11.2
times more likely to develop periprosthetic joint infection (PJI).%° Preoperative blood glucose
levels was associated with 1.5 times greater odds of PJI were reported as 277 mg/dL for patients
with diabetes and 193 mg/dL for those without diabetes.!



Obesity was also found to be strongly associated with wound complications.?21® The weighted
odds ratio across studies is 1.70 for patients with a body mass index (BMI) of 30 kg/m? or higher,
rising to 2.26 for those with a BMI of 40 kg/m? or above.

Strong evidence links the American Society of Anesthesiologists (ASA) Physical Status
Classification class >3 to wound complications, with most studies reporting significant associations
(WOR 1.99).31% A subset of studies employing multivariate analysis has reported that individual
conditions, such as cardiovascular disease or chronic renal and hepatic dysfunction, are not
significant independent predictors of wound complications.t> In contrast, other studies examining
end-stage renal disease (ESRD) have identified an increased risk of infection following THA, with
a hazard ratio of up to 2.91 for early infections.!”*® Similarly, individual studies have reported
elevated risk of surgical site infections in patients with liver disease and chronic venous
insufficiency.*®?° These conflicting findings highlight the importance of comprehensive tools, such
as the ASA classification, in assessing cumulative risk. However, individual comorbidities may
require separate, thorough analyses of specific complications to form strong recommendations.

Malnutrition is a well-established risk factor for wound complications, with strong evidence
identifying it as significant (WOR 1.85) across included studies.??? In the literature, it is defined
through methods, including serological markers, anthropometric measurements, and nutrition
scoring tools, with serum albumin levels <3.5 g/dL and serum total lymphocyte counts (TLC) <1500
cells/mm3 being the most used criteria.?? Lower total lymphocyte count values were reported to be
significantly associated with delayed wound healing (WOR 1.51). 3 Similarly, serum albumin levels
below 3.5 g/dL are strongly supported as a significant risk factor (WOR 1.96). 2425 Additionally,
moderate evidence highlights the albumin-fibrinogen ratio as a potential risk factor (WOR 4.06).%°
Nutritional indexes have demonstrated effectiveness in assessing nutritional status and predicting
postoperative complications, such as Onodera's prognostic nutritional index (OPNI), which is
composed of serum albumin and total lymphocyte count within the equation.?” These findings
emphasize the critical role of nutritional status in wound healing, underscoring the importance of
incorporating nutritional assessment into preoperative risk evaluations.

Factors related to the procedure can be directly influenced by the medical team, offering
opportunities to mitigate risks. Strong evidence identifies prolonged time to operation as a
significant risk factor (WOR 2.87).>?® Wound infection in an elderly population was reported in
2.3% of cases, with surgical delays exceeding 24 hours identified as a significant risk factor (OR
3.48; 95% CIl 1.1-10.8; p = 0.023).22 Moderate evidence associates the prolonged duration of
surgery with wound complications (WOR 1.62).14?° Prolonged duration of surgery is defined
variously across studies, necessitating consideration of methodological differences. The mean
operative duration for TKA complicated by SSI was reported to be significantly longer at 90.5
28.2 minutes compared to 72.2 + 20.3 minutes for TKA without SSI.%° Operative times exceeding
135 minutes were reported to be associated with an increased risk of both wound and systemic
complications.!* While the exact cutoff for surgical duration is yet to be determined for specific
procedures and regions, it is well established that shorter operative times are preferable.

The use of an external fixator is supported by moderate evidence as a risk factor (wOR 3.09).%3!
However, external fixator use reflects the severity of the injury and was developed to allow soft



tissue recovery before definitive fixation, addressing the unacceptably high infection rates
associated with early attempts at plate fixation.3! Therefore, labeling external fixation as a risk factor
is misleading, while its use should be reserved for complex cases to balance the benefits against
potential risks.

Postoperative observations can offer valuable insights into potential infections. Moderate evidence
identifies persistent postoperative wound drainage as an independent risk factor for surgical site
infection.>% Drainage persisting into the second week was reported as the strongest risk factor for
joint infection, with an OR of 50.83 (95% CI 11.41-226.51).3 Evidence for postoperative
hematoma as a risk factor remains limited. 3% While moderate evidence identifies revision surgery
as a risk factor (WOR 5.02). %

Strong evidence supports increased age as a demographic risk factor for wound complications (WOR
1.83). 2% Age over 70 was identified as an independent risk factor for surgical site infections, with
an adjusted OR of 2.85 (95% CI 1.26-6.43; p = 0.0118).%5 Gender may also influence postoperative
wound complications, with moderate evidence supporting male sex as an independent risk factor
(WOR 1.52).237 Smoking and alcohol abuse are supported by moderate evidence as independent risk
factors, with weighted average odd ratios of 3.31 and 1.59, respectively. 3%

Strong evidence associates surgical site infections with methicillin-resistant Staphylococcus aureus
(MRSA) (WOR 9.03).4%"3 History of MRSA infection or colonization was identified as the most
significant predictor of infection (OR 7.20; 95% CI 2.61-19.85; p < 0.001).* A positive nasal swab
for MRSA has also been reported as a predictor of infection.3":%

Conslusions: This comprehensive systematic review identified some important risk factors that may
influence wound related complications after major orthopedic procedures. Identifying and
addressing the associated risk is pivotal for optimizing preoperative patient management and
improving outcomes. By recognizing potential risks, healthcare providers can implement targeted
interventions to minimize postoperative wound complications and better inform patients and their
families about anticipated outcomes.
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