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Periprosthetic joint infection (PJI) is a severe and challenging complication following
joint replacement that significantly impacts patient outcomes and implant longevity.
Various factors contribute to PJI onset, including patient-related comorbidities and
surgical procedures. Preventive strategies are categorized into preoperative,

perioperative, and postoperative measures.

Preoperative risk factors can be classified as general or local. General ones include
comorbidity management (metabolic disorder, rheumatic and inflammatory diseases),
nutritional optimization, weight control, bacterial decolonization, and lifestyle
modifications. Local factors involve avoiding intra-articular injections before surgery and
assessing previous knee interventions, in addition to implementing preoperative
physiotherapy and ensuring proper skin preparation.

Preoperative patient optimization significantly improves outcomes following knee
replacement by reducing PJI risk, as well as hospital stays and recovery times.
Implementing standardized, evidence-based preoperative strategies can enhance surgical
success and long-term implant survival. Multidisciplinary collaboration between
surgeons, general practitioners, and healthcare providers is essential to minimize
infection risks and improve patient outcomes following joint replacement.

This paper focuses on preoperative optimization, highlighting evidence-based
recommendations to minimize the risk of PJI in patients undergoing knee replacement.

1) INTRODUCTION

Knee replacement is one of the most performed surgical
procedures, with its incidence projected to increase in the
coming years.!-3 While knee replacement substantially im-
proves the quality of life for patients with osteoarthritis,
it may involve complications. Despite continuous advance-
ments in surgical techniques and perioperative manage-
ment, periprosthetic joint infection (PJI) remains the most
prevalent cause of implant failure.4 The occurrence of PJI is
estimated to be between 1% and 2% in primary knee arthro-
plasty, with rates rising to approximately 10% in revision
procedures.5-

The development of periprosthetic joint infection (PJI)
is influenced by a combination of patient-related factors
and conditions, and surgical considerations.” 10 Preventive
strategies are crucial to minimizing the risk of PJI and im-
proving patient outcomes; they require a multidisciplinary
approach, integrating patient optimization, vigilant post-
operative care, and aseptic surgical procedures.!1-16 Pre-

ventive strategies are categorized into preoperative, peri-
operative, and postoperative measures, with preoperative
optimization playing a critical role in reducing infection
risk.17-35 Addressing modifiable risk factors before surgery,
such as diabetes control, nutritional status, bacterial decol-
onization, and lifestyle modifications, has been shown to
significantly lower the likelihood of PJI1.20-28 Additionally,
a thorough preoperative evaluation, including risk stratifi-
cation, patient education, and multidisciplinary collabora-
tion, is essential for optimizing surgical outcomes.

This review aims to translate current scientific evidence
into practical, evidence-based recommendations for physi-
cians, orthopaedic surgeons, and multidisciplinary teams to
enhance preoperative patient management and implement
effective strategies to minimize the risk of periprosthetic
joint infection (P]JI) in individuals undergoing knee arthro-
plasty.
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2) METHODOLOGY

This review was conducted to evaluate preoperative strate-
gies aimed at reducing the risk of periprosthetic joint infec-
tion (PJI) in patients undergoing knee replacement.

LITERATURE SEARCH STRATEGY

A comprehensive literature search was performed using
PubMed/Medline to identify relevant studies addressing
preoperative strategies for PJI prevention in knee replace-
ment. The search terms included “knee arthroplasty,”
“knee replacement,” “periprosthetic joint infection,” “pre-
vention,” and “preoperative.” The search encompassed ar-
ticles published in English between January 2000 and De-
cember 2024.

ELIGIBILITY CRITERIA

Studies were selected based on the following inclusion and
exclusion criteria:

e Inclusion Criteria:

o Review articles, observational studies, and ran-
domized controlled trials (RCTs) relevant to pre-
operative prevention of PJI.

o Studies focusing on modifiable patient-related
risk factors, preoperative optimization strate-
gies, and infection control measures.

o Guidelines and consensus statements from rec-
ognized orthopaedic and infection control soci-
eties.

e Exclusion Criteria:

o Studies focusing solely on perioperative or post-
operative infection prevention.

o Case reports, expert opinions without support-
ing data, and articles not published in English.

DATA EXTRACTION AND ANALYSIS

Relevant works were critically analysed based on study de-
sign, sample size, methodology, and relevance to preoper-
ative PJI prevention. Key findings were synthesized to pro-
vide evidence-based recommendations for clinical practice,
emphasizing practical applications for healthcare profes-
sionals managing patients undergoing knee replacement.

Due to heterogeneity in study design, outcome report-
ing, and populations, no formal meta-analysis was con-
ducted. Results were grouped according to the type of pre-
operative risk factors evaluated (e.g., comorbidity control,
dietary nutrition and lifestyle modification, bacterial decol-
onization, local knee control, etc.).

3) RESULTS

Prevention strategies can be categorized into preoperative,
perioperative (including intraoperative), and postoperative
measures.23 The preoperative factors to be addressed be-
fore knee replacement surgery are summarized in Table 1.

Table 1. Preoperative factors to be addressed before
surgery.

e Comorbidity control: metabolic disease control (diabetes,
anaemia, etc.), rheumatic and inflammatory disease control (RA,
drug management, hyperuricaemia)

e Dietary, nutrition, and lifestyle modification

e Bacterial decolonization (nasal, anal, dental clearance, skin, uri-
nary tract)

e Local knee control (local injection, hardware removal, previous in-
terventions, etc.)

e Miscellaneous: smoking, drug or alcohol use, socio-economic as-
pects

Preoperative factors contribute to the development of
the disease through both systemic and localized mecha-
nisms.23-30 Several preoperative factors should be opti-
mized to minimize the risk of periprosthetic joint infection
(PJ) and improve surgical outcomes in knee arthroplasty
(TKA). These factors can be categorized into general and lo-
cal considerations:

1. General Factors
o Metabolic and Comorbidity Management

» Diabetes Control: Maintain optimal gly-
caemic levels (HbAlc <7%) to reduce infec-
tion risk.

* Anaemia Correction: Optimize haemoglo-
bin levels preoperatively to minimize
transfusion-related risks.

* Obesity and Malnutrition: Encourage
weight reduction in patients with a body
mass index (BMI) >40 kg/m2 and address
protein or vitamin deficiencies (e.g., vita-
min D, albumin).

Bacterial Decolonization

= Staphylococcus aureus Screening:
Mupirocin nasal decolonization and
chlorhexidine washes can reduce bacterial
load.

= Oral and Dental Hygiene: Treat active in-
fections and ensure good oral health before
surgery.

= Urinary Tract Screening: Identify and treat
asymptomatic bacteriuria in high-risk pa-
tients.

o Lifestyle Modifications

= Smoking Cessation: Recommended at least
four weeks before surgery to improve
wound healing.

= Alcohol Reduction: Excessive alcohol use
should be managed to enhance immune
function and recovery.

o Prehabilitation and Functional Optimization
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= Physical Activity and Sarcopenia Manage-
ment: Strengthening programmes to im-
prove muscle function and postoperative
rehabilitation.

= Mental Health Considerations: Address
psychiatric conditions that may affect ad-
herence to postoperative care.

2. Local Factors
o Knee Joint Condition

* Avoid Intra-Articular Injections: Corticos-
teroid injections should be avoided for
three months before surgery due to the in-
creased infection risk.

= Evaluation of Prior Surgeries: Assess resid-
ual implants, prior infections, or unre-
solved joint issues that could influence sur-
gical outcomes.

= Skin Integrity: Identify and manage skin
conditions (e.g., ulcers, dermatitis) to re-
duce bacterial colonization.

o Patient Education and Compliance

= Antiseptic Showering Protocols: Encourage
chlorhexidine showers before admission.

= Nutritional Counselling: Educate patients
on dietary modifications to support heal-
ing.

Addressing these modifiable preoperative factors
through a multidisciplinary approach improves surgical
success and reduces PJI risk in knee replacement patients.

4) COMORBIDITY CONTROL

4.1) METABOLIC DISORDERS

Metabolic disorders represent a significant risk factor for
periprosthetic joint infection (PJI) following total joint
arthroplasty. Poorly controlled comorbidities and abnormal
laboratory parameters can substantially elevate the inci-
dence of PJ1.30:31 Key risk factors include diabetes mellitus
(DM), anaemia, obesity, hypoalbuminaemia, vitamin D de-
ficiency, liver disease, hypothyroidism, and kidney dis-
ease.32 Identifying and addressing these factors preoper-
atively enables surgeons to optimize patient health and
surgical outcomes, thereby reducing the likelihood of PJI.33

Diabetes mellitus is one of the most widespread chronic
diseases globally, with its prevalence increasing over recent
decades.?? It is a known contributor to the progression of
severe osteoarthritis, resulting in a growing number of di-
abetic patients undergoing total joint arthroplasty (TJA)
each year.3435 Poor glycaemic control, particularly elevated
HbA1lc levels, has been strongly linked to an increased risk
of periprosthetic joint infection (PJ1).3¢ Additionally, fruc-
tosamine has been suggested as a reliable predictive marker
for glycaemic management in these patients.35

Lovecchio et al.37 reported that diabetes adversely im-
pacts clinical outcomes following primary total lower ex-
tremity arthroplasty, with diabetic patients facing a sig-

nificantly higher likelihood of postoperative medical
complications and revision surgery within the first month
after joint replacement.38

Previous research on the interplay between diabetes and
the immune system has demonstrated that prolonged hy-
perglycaemia impairs leukocyte function, thereby increas-
ing the risk of both superficial and deep tissue infections
in the perioperative period.39-43 Additionally, diabetes has
been shown to have detrimental effects on the muscu-
loskeletal system, leading to delayed collagen synthesis,
impaired wound healing, and reduced phagocytic activity.
These factors collectively heighten the risk of infection and
contribute to slower postoperative recovery.40

Given these risks, stringent aseptic protocols and appro-
priate antibiotic prophylaxis are crucial for patients with
diabetes during the perioperative period. Agos?! reported
that effective glycaemic control during surgery significantly
reduced infection rates in patients undergoing total hip
arthroplasty (THA) and total knee arthroplasty (TKA). To
mitigate these risks, preoperative optimization of blood
glucose levels is recommended, particularly for patients
with haemoglobin Alc levels between 8% and 9% or glucose
levels ranging from 180 to 200 mg/dL. Achieving optimal
diabetes management before undergoing TJA may require
several months or more of dedicated treatment and moni-
toring.42

Anaemia is a common condition among patients under-
going total joint arthroplasty (TJA) and has been associated
with an increased risk of periprosthetic joint infection (PJI).
The incidence of PJI is reported to be higher in anaemic
patients (4.3%) compared to non-anaemic individuals (2%).
Preoperative anaemia, defined as a haemoglobin level be-
low 13.0 g/dL in men and 12.0 g/dL in women, is recog-
nized as an independent risk factor for surgical site infec-
tion (SSI) and PJI in TJA patients. Low haemoglobin levels
not only elevate the risk of perioperative allogenic blood
transfusions, but also contribute to a higher likelihood of
postoperative PJI.

Preoperative anaemia is prevalent among orthopaedic
patients,#445 with an estimated 21% to 35% of individuals
undergoing elective orthopaedic procedures being af-
fected.** Studies have demonstrated a strong correlation
between preoperative anaemia and increased transfusion
rates, higher infection risks, prolonged hospital stays,
greater postoperative complications, and elevated mortal-
ity rates in orthopaedic patients. Additionally, lower
haemoglobin (Hb) levels before surgery have been linked
to extended hospitalization, higher mortality, and a height-
ened risk of readmission, particularly in patients with hip
fractures.45:46

Patients undergoing total joint replacement frequently
receive preoperative anaemia management through patient
blood management (PBM) programmes. PBM strategies en-
compass perioperative iron supplementation, antifibri-
nolytic therapy, aggressive hydration, and regional anaes-
thesia, as well as restrictive transfusion protocols,
minimally invasive surgical techniques, anatomically
guided incisions, and the use of a bipolar sealer to minimize
blood loss.47 Although autologous blood transfusion pre-
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sents certain disadvantages, iron supplementation, alone
or in combination with erythropoietin, has been shown to
be a safe and effective approach for optimizing haemoglo-
bin levels in patients undergoing TJA.#® Furthermore, mul-
tiple studies have established a strong correlation between
preoperative anaemia and an increased risk of infection in
the TJA population.4549

In addition to anaemia, several comorbidities have been
identified as independent risk factors for periprosthetic
joint infection (P]I). These include coagulopathy, conges-
tive heart failure, chronic pulmonary disease, depression,
renal disease, peripheral vascular disease, and valvular dis-
ease, in addition to pulmonary circulation disorders, psy-
choses, and metastatic tumours.31-36

4.2) INFLAMMATORY AND RHEUMATIC DISEASES

Patients with inflammatory joint diseases are at an in-
creased risk of developing periprosthetic joint infections
(PJI) following total joint arthroplasty.50-54 For example,
rheumatoid arthritis (RA) has been strongly associated with
a higher incidence of surgical wound infections and pros-
thetic implant complications.>3 Individuals with RA have a
1.6 times greater risk of developing PJI compared to those
undergoing joint replacement for osteoarthritis, primarily
due to a compromised inflammatory response.>0

The precise etiopathogenetic mechanism underlying
this increased infection risk remains unclear. Some studies
suggest that iatrogenic immunosuppression from long-
term disease-modifying treatments significantly con-
tributes to infectious complications. Others propose that
the elevated risk is intrinsic to the disease itself, as chronic
immune activation in inflammatory conditions may impair
normal immune defences.5455

Additionally, persistent systemic inflammation, espe-
cially in rheumatoid arthritis, negatively affects wound
healing, increasing vulnerability to bacterial colonization
at the surgical site.5 This combination of immune dysreg-
ulation and delayed tissue repair further elevates the like-
lihood of PJI in patients with rheumatic and inflammatory
diseases. Moreover, patients with rheumatoid arthritis fre-
quently experience malnutrition, which further predisposes
them to infection-related risk factors.50-53

Immunosuppressive therapies, including corticosteroids
and disease-modifying antirheumatic drugs (DMARDs)
such as methotrexate, have also been implicated in in-
creasing infection susceptibility. According to the Interna-
tional Consensus Meeting on PJI, DMARD therapy should
be temporarily discontinued before surgery, with the timing
based on the specific drug’s half-life. Methotrexate, which
inhibits tumour necrosis factor (TNF) and interleukin-6
(IL-6), has been shown to elevate infection risk, further
complicating postoperative recovery in these patients.5!

5) DIETARY, NUTRITION, AND LIFESTYLE
MODIFICATIONS

5.1) OBESITY

Many candidates for joint replacement suffer from pain and
symptoms of osteoarthrosis because they are overweight or
obese with a severe reduction of daily activity and sport
activity, or complete immobilization.>6-58 Extremely obese
patients are considerably more at risk of PJI and have a four
times higher infection incidence than thinner patients. The
risk of infection has been found to increase with body mass
index (BMI).> In obese patients with BMI >40 kg/m2 the
risk of infection rises by 3.3 times, while in morbidly obese
individuals with a BMI >50 kg/m2, the risk of PJI grows by
21 times.3!

Obesity is also associated with other comorbidities such
as diabetes mellitus and cardiovascular disease. Further-
more, obese patients require extra time for technical con-
siderations during surgical procedures, due to the need for
blood transfusions and the presence of additional medical
disorders that affect the duration of anaesthesia.t0:61 Pa-
tients who have a BMI of 35 or higher and present other
risks for PJ1,62 as well as those who have a BMI of 40 or
more, should postpone surgery and optimize their condi-
tions by receiving nutritional and bariatric surgery consul-
tations.”,63-65

5.2) DIETARY, NUTRITION, AND LIFESTYLE
MODIFICATIONS IN PREOPERATIVE OPTIMIZATION

The preoperative optimization of diet, nutrition, hydration,
and lifestyle factors plays a crucial role in reducing the
risk of periprosthetic joint infection (PJI) and improving
surgical outcomes in total joint replacement. Addressing
these modifiable risk factors enhances immune function,
promotes wound healing, and reduces perioperative com-
plications.

Malnutrition is associated with several adverse out-
comes, including prolonged hospital stays, impaired wound
healing and PJ1.18 One of the key risk factors is inadequate
protein levels, as indicated by serum albumin and total pro-
tein concentrations.¢

Malnutrition is a medical condition characterized by in-
sufficient protein intake, resulting in increased patient
frailty. It is commonly defined by laboratory markers such
as serum albumin levels below 3.5 g/dL, serum transferrin
levels under 200 mg/dL, and serum prealbumin levels below
15 mg/dL.

Moreover, hypovitaminosis plays a significant role in
musculoskeletal infections, particularly in the progression
of septic conditions. The importance of vitamin D in im-
mune function and infection control has been well docu-
mented by multiple authors.60.66 Therefore, preoperative
optimization of serum vitamin D levels should be consid-
ered as part of the strategy to reduce the risk of postopera-
tive complications.

Hydration also plays an important role in the prevention
of PJI by influencing physiological functions such as im-
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mune response and tissue perfusion. Adequate hydration
improves renal function and the elimination of toxins, con-
tributing to a healthier environment for surgical recovery.
Therefore, optimal hydration practices should be integrated
into preoperative care to improve patients’ conditions.22:53

5.3) SARCOPENIA AND THE ROLE OF PHYSICAL
ACTIVITY IN PREOPERATIVE OPTIMIZATION

Sarcopenia is a widespread condition characterized by pro-
gressive muscle loss and reduced strength in older adults,
leading to increased morbidity, mortality, and adverse
healthcare outcomes.®” Following total knee arthroplasty
(TKA), sarcopenia has been linked to a higher risk of com-
plications,?8 including periprosthetic joint infection (PJI).69

The sarcopenic obesity phenotype, defined by increased
body fat and decreased muscle mass, is associated with
higher infection rates, in addition to impaired functional
recovery and prolonged rehabilitation after joint replace-
ment. Furthermore, extended periods of inactivity before
and after surgery can contribute to weight gain, which neg-
atively impacts cardiovascular health and metabolic func-
tion%%; however, in a systematic review and meta-analysis
on the impact of sarcopenia in patients undergoing total
joint arthroplasty, Sumbal’® found no association between
sarcopenia and PJI.

Sarcopenia may contribute to poorer postoperative out-
comes in total knee replacement patients. Ardeljan®8 re-
ported an increase in implant-related complications within
two years, although research specifically linking sarcopenia
to PJI risk remains limited. Despite this, preoperative sar-
copenia screening, including muscle mass assessments, is
recommended for patients undergoing TKA.

Effective sarcopenia management primarily involves
nonpharmacological interventions, which are beneficial for
all affected individuals. These include lifestyle modifica-
tions, targeted muscle-strengthening exercises, and physi-
cal therapy, complemented by pharmacological treatments
when necessary.®® Preoperative exercise programmes, fo-
cused on muscle strengthening and improving knee range
of motion, have been shown to enhance postoperative re-
covery and minimize complications in TKA patients.

Regular physical activity plays a crucial role in main-
taining muscle mass and strength, thereby reducing the
risk of sarcopenia while supporting immune function. Ad-
ditionally, exercise promotes better blood circulation and
oxygenation of tissues, which enhances wound healing and
lowers infection risk. Improved glycaemic control in phys-
ically active individuals also helps minimize diabetes-re-
lated infections, further supporting successful TKA out-
comes.®7

6) BACTERIAL DECOLONIZATION

Remote infections, including urinary tract, dental, skin,
respiratory, and active musculoskeletal types, can act as
sources of haematogenous bacterial spread, significantly
increasing the risk of periprosthetic joint infection (PJI).
Studies indicate that over 98% of PJI cases are caused by

bacterial pathogens, with Staphylococcus aureus and coag-
ulase-negative staphylococci responsible for 50% to 60%
of infections.”1.72 Proper identification and management of
preoperative infections are essential to minimize the risk
of postoperative complications and implant-related infec-
tions.

6.1) NASAL DECOLONIZATION IN PREOPERATIVE
INFECTION PREVENTION

Over the past decade, bacterial decolonization has gained
increasing importance in orthopaedic surgery, particularly
in industrialized countries, as a critical measure to reduce
surgical site infections (SSIs) and periprosthetic joint infec-
tion (PJI). The prevalence of methicillin-resistant Staphy-
lococcus aureus (MRSA) in the nasal cavity is estimated at
2.2%, while Staphylococcus aureus colonization is detected
in over 4% of patients. Due to this high colonization rate,
preoperative screening for S. aureus has become a widely
recognized standard practice among hospital administra-
tors and orthopaedic surgeons.’3

Nasal decolonization begins with screening for S. aureus
and its variants using a nasal swab as part of the preop-
erative assessment. The presence or absence of bacterial
colonization is determined using either bacterial culture
methods or real-time polymerase chain reaction (RT-PCR)
analysis. If a patient tests positive for S. aureus, the sched-
uled arthroplasty procedure is typically postponed, allow-
ing sufficient time for nasal decolonization therapy to be
completed before surgery.

It is recommended that patients undergoing joint re-
placement surgery use mupirocin 1 mg applied twice daily
for five consecutive days, combined with daily antiseptic
showers as part of a comprehensive infection control pro-
tocol. The surgical procedure can be rescheduled within 30
days after completing decolonization therapy to ensure op-
timal infection prevention.

According to a systematic review and meta-analysis con-
ducted by Sadigursky’3 and Zhu,”4 nasal S. aureus screen-
ing and decolonization significantly reduced the risk of SSI,
PJI, and superficial infections compared to patients who did
not undergo decolonization. However, Baratz’> reported
that 22% of patients remained colonized with MRSA de-
spite undergoing the decolonization protocol. Interest-
ingly, no significant differences in PJI risk were observed
between patients following the protocol and those in the
control group, suggesting that additional measures may be
required for complete bacterial eradication in some cases.

6.2) ANAL DECOLONIZATION IN PREOPERATIVE
INFECTION PREVENTION

Anal screening, meanwhile, has not been shown to have ei-
ther a significant protective effect or an increased risk con-
cerning surgical site infections.®-16 However, it is often as-
sociated with hospital-acquired infections and prolonged
hospital stays. Due to its direct relationship with the in-
testinal microbiota, effective decontamination is not feasi-
ble. Nevertheless, preoperative intestinal preparation is al-
ready recognized as a best practice in surgical protocols.
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6.3) THE ROLE OF DENTAL CLEARANCE IN INFECTION
PREVENTION FOR ARTHROPLASTY

Dental clearance and oral decontamination are now recog-
nized as essential components of infection prevention pro-
tocols for both medical and surgical admissions.”6-78 While
guidelines strongly recommend preoperative dental evalu-
ation, clinical studies specifically examining its impact on
joint replacement outcomes remain limited. There is insuf-
ficient evidence to conclusively support the use of antibi-
otic prophylaxis in preventing surgical site infections (SSIs)
in orthopaedic surgery, though some works suggest it may
be beneficial.”®

The available evidence on the role of preoperative dental
clearance and hygiene assessment in reducing infection
risks for arthroplasty patients is limited, particularly in
cases where high-risk factors are present.”®¢ However, for
orthopaedic surgeons, preoperative dental assessment may
be valuable, particularly in patients with a history of oral
infections, previous endodontic treatments, or recent tooth
extractions, as these conditions could potentially con-
tribute to bacteraemia and increase the risk of peripros-
thetic joint infection (PJI).76

6.4) OTHER INFECTIONS (URINARY TRACT,
GASTROINTESTINAL, FUNGAL INFECTIONS, ETC.)

Preoperative infection screening should include urinary
tract infections (UTIs), as UTIs are widely recognized as
moderate- to high-risk factors for periprosthetic joint in-
fection (PJI).79-90 The urinary tract serves as a common en-
try point for pathogens, which can reach the surgical site
or prosthetic components through haematogenous dissem-
ination or direct contamination.

Several studies have investigated the impact of standard
urinary antibiotic prophylaxis in reducing postoperative in-
fections, particularly in patients with significant leukocy-
turia.80-81 However, findings remain inconclusive, as while
some research suggests a reduction in infection rates, oth-
ers highlight the potential risks, such as acute kidney in-
jury, which itself is a risk factor for PJ1.79 Current evidence
does not support the routine use of preoperative antibiotic
therapy in cases of asymptomatic bacteriuria.81:82 Instead,
it is strongly recommended that symptomatic UTIs be erad-
icated before surgery and urinary symptoms be closely
monitored postoperatively.80

Additionally, patients with inflammatory bowel disease
(IBD), who often exhibit gut microbiome dysregulation, are
at an increased risk of PJI. Although the exact mechanism
remains unclear, this association may be linked to bacterial
translocation from the inflamed intestinal mucosa or a dys-
regulated immune response, both of which could facilitate
systemic bacterial spread and contribute to prosthetic joint
infections.83

6.5) SKIN DECOLONIZATION

Iannotti” recommends that high-risk patients undergo
daily chlorhexidine baths for five days before surgery as
part of a comprehensive infection prevention strategy to

minimize the risk of postoperative complications. Preoper-
ative skin decolonization with chlorhexidine cleansing has
been shown to effectively reduce PJ]I rates, demonstrating
superior antimicrobial efficacy compared to regular soap.34

Although fungal periprosthetic joint infections (PJI) are
rare, accounting for approximately 1%-2% of all P]I cases,
they present greater challenges in both diagnosis and man-
agement compared to bacterial infections.”!

Patients with superficial skin or nail mycosis appear to
have an elevated risk of bacterial infections following total
joint arthroplasty (TJA), although the exact underlying
mechanism remains unclear. Some evidence suggests that
preoperative fungal infections across multiple body sites
may be more indicative of an immune system alteration
rather than a direct fungal transmission risk to the surgical
site.

In a retrospective comparative study, Lin8 reported that
8.6% of patients with preoperative mycosis who underwent
total knee replacement developed bacterial PJI, whereas no
infections were observed in patients without mycosis. This
finding suggests a potential correlation between fungal col-
onization and increased susceptibility to bacterial infec-
tions.

7) SURGICAL STRATEGIES FOR REDUCING
LOCAL INFECTION RISK

Surgeons should implement preventive measures to mini-
mize local infection risk by avoiding procedures or inter-
ventions that could increase the likelihood of peripros-
thetic joint infection (PJI).

7.1) INTRA-ARTICULAR INJECTIONS AND INFECTION
RISK

Preoperative intra-articular injections have been linked to
a higher risk of postoperative periprosthetic joint infection
(PJI) following total knee arthroplasty (TKA).8¢ The risk
appears to be time-sensitive, with a greater likelihood of
infection when injections are administered closer to the
surgery date.87

A systematic review by Richardson®® found that
hyaluronic acid or corticosteroid injections given within 99
days before TKA significantly increased the risk of devel-
oping PJI. However, a systematic review and meta-analysis
by Charalambous8 reported no significant association be-
tween prior steroid injections and the incidence of deep or
superficial infections. While the evidence remains conflict-
ing, careful consideration should be given to timing and ne-
cessity when administering preoperative intra-articular in-
jections to reduce infection risk.

7.2) ARTHROSCOPY PRIOR TO KNEE REPLACEMENT

Gu,%0 in his study on the risk of arthroplasty revision in
patients who underwent arthroscopy before total knee re-
placement, suggested that in individuals with severe os-
teoarthritis, arthroscopy performed within 36 weeks before
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knee replacement increases the risk of periprosthetic joint
infection (PJI).%0

7.3) PREVIOUS JOINT INFECTION AND THE RISK OF
PERIPROSTHETIC JOINT INFECTION

Patients with a history of septic arthritis due to prior
surgery or intra-articular injections should undergo thor-
ough preoperative evaluation to rule out the presence of
quiescent or residual infection before proceeding with total
joint arthroplasty (TJA).?! Proper risk assessment and mi-
crobiological screening are essential to minimize the risk
of periprosthetic joint infection (PJI) in these high-risk pa-
tients.

In a study of 207 total joint replacements, Tan%2 found
no clear consensus on the optimal timing between previous
septic arthritis and elective TJA. Portier?3 recommended
taking intraoperative synovial fluid and tissue samples dur-
ing arthroplasty and initiating empirical antibiotic therapy
until culture results are available to ensure the absence of
active infection.

Total joint arthroplasty in patients with prior septic
arthritis can be performed using either a single- or two-
stage approach. However, in a systematic review and meta-
analysis of 413 patients, Luo?* found no significant dif-
ference in reinfection rates between the two methods,
suggesting that both approaches can be considered based
on patient-specific factors and surgical planning.

8) MISCELLANEOUS RISK FACTORS (SMOKING,
SUBSTANCE USE, ALCOHOL, AND PSYCHOSIS)

The relationship between smoking, substance use, alcohol
consumption, and psychiatric disorders with periprosthetic
joint infection (PJI) is complex, as these factors can inde-
pendently and synergistically contribute to higher infec-
tion risk, delayed healing, and poor surgical outcomes.>
96 Smoking and chronic alcohol use impair immune func-
tion and wound healing, while substance abuse and psy-
chiatric conditions may lead to poor adherence to postop-
erative care and hygiene protocols, further increasing the
likelihood of complications. Additionally, patients with se-
vere mental illness often experience nutritional deficien-
cies and reduced access to healthcare, compounding their
risk of surgical site infections and delayed recovery. Ad-
dressing these modifiable risk factors through preoperative
counselling, multidisciplinary support, and cessation pro-
grammes is essential to improve postoperative outcomes in
total joint arthroplasty patients.97-108

8.1) SMOKING

Smoking and tobacco use are well-established risk factors
for periprosthetic joint infection (PJI) and delayed wound
healing following total joint arthroplasty (TJA). Smoking
suppresses immune function, reducing the body’s ability to
combat infections and promote tissue repair.%’

Nicotine contributes to these risks through multiple
mechanisms, including vasoconstriction, which restricts

blood flow to tissues, leading to impaired oxygenation, de-
layed wound healing, and a higher likelihood of surgical
site infections. Additionally, chronic systemic inflamma-
tion caused by smoking may further predispose patients to
postoperative infections.?8

Several studies suggest that at least four weeks of smok-
ing cessation before elective surgery can significantly re-
duce the risk of surgical complications, including infection,
delayed healing, and implant failure.?® Therefore, preop-
erative smoking cessation programmes should be strongly
encouraged as part of comprehensive risk reduction strate-
gies in TJA patients.

8.2) SUBSTANCE ABUSE, HIV, AND PERIPROSTHETIC
JOINT INFECTION RISK

Substance abuse and HIV infection are significant risk fac-
tors for periprosthetic joint infection (PJI) due to their im-
pact on immune function and overall health status. Intra-
venous drug users (IVDU) are particularly susceptible to
bloodstream infections, which can lead to haematogenous
spread and subsequent PJ1.100,101

Chronic drug use weakens immune defences, making in-
dividuals more prone to postoperative infections and de-
layed wound healing. Additionally, patients with substance
use disorders often exhibit poor adherence to post-surgical
care protocols, which further increases their risk of com-
plications and implant failure. HIV-positive patients, par-
ticularly those with uncontrolled viral loads or low CD4
counts, also face a higher incidence of postoperative infec-
tions, emphasizing the need for preoperative optimization
and infection control strategies in these high-risk popula-
tions. 101

8.3) ALCOHOL CONSUMPTION AND ITS IMPACT ON
PERIPROSTHETIC JOINT INFECTION

Chronic alcohol consumption is a well-documented risk
factor for periprosthetic joint infection (PJI) due to its
detrimental effects on immune function, wound healing,
and coagulation. Long-term alcohol use can lead to liver
disease and coagulopathy, both of which increase suscepti-
bility to infections and impair the body’s ability to respond
to surgical stress.

Additionally, alcoholism is strongly associated with mal-
nutrition, particularly protein and vitamin deficiencies,
which are essential for tissue repair, immune response, and
overall surgical recovery. Patients with alcohol dependency
may also exhibit poor adherence to postoperative care in-
structions, further increasing their risk of complications
and implant failure. Given these risks, preoperative screen-
ing and counselling for excessive alcohol use should be an
integral part of infection prevention strategies in total joint
arthroplasty (TJA).

8.4) PSYCHOSIS AND THE INCREASED RISK OF
PERIPROSTHETIC JOINT INFECTION

Patients with psychotic disorders, such as schizophrenia
and bipolar disorder, are at an increased risk of peripros-
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thetic joint infection (PJI) due to several contributing fac-
tors. These include poor self-care and hygiene, lower ad-
herence to medical treatments, and impaired pain
perception, which may result in delayed recognition and
treatment of infection symptoms.30:101

Additionally, certain antipsychotic medications can neg-
atively impact immune function and wound healing, fur-
ther elevating the risk of postoperative complications.
When psychosis is accompanied by other risk factors, such
as smoking, heavy alcohol consumption, or substance
abuse, the likelihood of PJI increases exponentiallly.loz’103

To mitigate these risks, patients with psychotic disorders
should undergo comprehensive preoperative screening,
with multidisciplinary interventions including substance
use treatment, mental health support, and smoking cessa-
tion programmes to improve postoperative outcomes and
reduce infection risk.103

9) CONCLUSION

Preventing periprosthetic joint infection in knee replace-
ment requires a multidisciplinary, proactive approach that
begins well before the surgical procedure. While surgeons
play a critical role in intraoperative infection control, many
modifiable risk factors can be effectively addressed during
the preoperative period, significantly improving patient
safety and surgical outcomes.

Simple yet impactful preoperative interventions, such
as lifestyle modifications, as well as weight management,
metabolic disease optimization, bacterial decolonization,
muscle strengthening, and knee mobility enhancement,
can substantially reduce PJI risk, shorten hospitalization,
and accelerate recovery. Addressing these factors before
surgery allows healthcare providers to mitigate preventable
complications and improve overall patient resilience.

Patients with one or more risk factors should undergo a
structured, multidisciplinary preoperative assessment, in-
tegrating patient education in addition to targeted medical
treatments and routine follow-ups, to optimize their con-
dition before surgery. Standardized risk factor management
protocols, involving surgeons, general practitioners, infec-
tious disease specialists, physiotherapists, and nutrition-
ists, can enhance infection prevention strategies and ulti-
mately improve long-term TKA success rates.

This review serves as a starting point for raising aware-
ness of the importance of a multidisciplinary preoperative
approach. By implementing evidence-based, practical in-
terventions, healthcare providers can make joint replace-
ment a safer and more effective procedure, ensuring better
patient outcomes and reducing the burden of PJI in or-
thopaedic surgery.
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