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Abstract

Periprosthetic Joint Infection (PJI) remains one of the most serious and challenging complications
following Total Knee Arthroplasty (TKA), with a substantial impact on patient outcomes and
healthcare systems. Despite advances in surgical techniques and perioperative management, the
incidence of PJI has not significantly declined, highlighting the need for more effective preventive
strategies. This review aims to provide a comprehensive and clinically oriented overview of
current infection prevention strategies in TKA, with a particular focus on risk stratification,
perioperative optimization, and the development of a practical clinical algorithm to guide decision-
making. A narrative review of the literature was conducted using major medical databases to
identify relevant studies on PJI prevention in TKA. Priority was given to recent systematic
reviews, meta-analyses, and high-quality clinical studies addressing patient-related risk factors,
intraoperative measures, and postoperative management. PJI is a multifactorial complication
influenced by the interaction between patient-related, surgical, and postoperative factors.
Modifiable risk factors such as obesity, diabetes, malnutrition, and smoking play a pivotal role
and should be optimized preoperatively. Intraoperative strategies, including strict aseptic
technique, appropriate antibiotic prophylaxis, and minimization of operative time, are essential
to reduce contamination risk. Postoperative measures focusing on wound management, hematoma
prevention, and early detection of complications further contribute to infection prevention. Several
aspects remain controversial, including the role of laminar airflow systems, antibiotic-loaded bone
cement in primary TKA, and optimal decolonization strategies for Staphylococcus aureus.
Effective prevention of PJI requires a structured, multimodal approach integrating all phases of
care. Risk stratification enables personalized preventive strategies and improved perioperative
planning. The clinical algorithm proposed in this review provides a practical framework to support
decision-making and may help standardize infection prevention pathways. Future research should
focus on validating risk-based approaches and emerging technologies to further reduce the burden
of PJI in TKA.
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Total Knee Arthroplasty (TKA) is widely recognized as
one of the most successful procedures in orthopaedic
surgery, providing substantial pain relief and functional
restoration in patients affected by advanced degenerative
joint diseases, particularly osteoarthritis and rheumatoid
arthritis. Over the past decades, progressive refinements in
implant design, surgical techniques, and perioperative care
have led to significant improvements in clinical outcomes
and implant survivorship.

More recently, technological innovations such as robotic-
assisted surgery have further enhanced surgical precision
in implant positioning, bone preparation, and soft tissue bal-
ancing, potentially contributing to improved functional out-
comes and reduced revision rates.'

Despite these advances, Periprosthetic Joint Infection (PJI)
remains one of the most devastating complications associ-
ated with TKA. Although relatively infrequent, with an in-
cidence ranging from approximately 1-2% in primary
procedures and up to 5% in revision settings, PJI is associ-
ated with substantial morbidity, repeated surgical interven-
tions, and, in severe cases, implant failure and permanent
functional impairment.?

The pathogenesis of PJI is inherently multifactorial, involv-
ing a complex interplay between patient-related susceptibil-
ity, intraoperative contamination, and postoperative events,
including hematogenous dissemination from distant infec-
tion sites. Consequently, infection prevention requires a
comprehensive and multidisciplinary approach that extends
across all phases of patient care.

In recent years, increasing attention has been directed to-
ward the identification of modifiable risk factors and the
implementation of standardized prevention protocols. Ho-
wever, clinical practice remains heterogeneous, and several
aspects of infection prevention continue to be debated.
The aim of this review is to provide an updated and clinically
oriented overview of infection prevention strategies in TKA,
integrating current evidence with practical recommenda-
tions. Particular emphasis is placed on risk stratification,
multimodal prevention strategies, and existing controversies,
culminating in the proposal of a structured clinical algorithm
to guide decision-making in routine practice.

Burden of periprosthetic joint infection

PJI represents one of the most devastating complications
following Total Knee Arthroplasty (TKA), with a dispro-
portionate clinical and socioeconomic impact relative to its
reported incidence. Although the occurrence of PJI after pri-
mary TKA is generally estimated at approximately 1-2%,
and up to 4-5% in revision settings, its consequences are
profound and often life-altering for affected patients. '

From a clinical perspective, PJI is associated with a com-
plex and demanding therapeutic pathway. Management
frequently requires multiple surgical interventions, includ-
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ing Debridement And Implant Retention (DAIR), one- or
two-stage revision procedures, or, in extreme cases, ar-
throdesis or amputation. These are often combined with
prolonged courses of systemic antibiotic therapy, which
may extend over several weeks or months and carry their
own risks of toxicity and complications.

Beyond the surgical burden, patients with PJI commonly
experience significant functional impairment, persistent
pain, and delayed rehabilitation. The impact on quality of
life is substantial and, in many cases, comparable to that of
chronic debilitating conditions. Furthermore, the psycho-
logical burden should not be underestimated, as repeated
hospitalizations, uncertainty regarding treatment success,
and prolonged recovery periods may lead to anxiety, de-
pression, and reduced overall well-being. 2

The economic implications of PJI are equally significant.
The cost of managing a single infected arthroplasty is esti-
mated to be several times higher than that of an uncompli-
cated primary TKA. This increase is primarily driven by
extended hospital stays, multiple surgical procedures, long-
term antibiotic treatments, and the need for coordinated
multidisciplinary care involving orthopedic surgeons, in-
fectious disease specialists, microbiologists, and rehabili-
tation teams. At a system level, PJI represents a major
contributor to healthcare expenditure in orthopedics and
places a considerable strain on already limited resources.
Importantly, PJI is also associated with increased morbid-
ity and mortality. Recent studies have reported mortality
rates comparable to those observed in certain oncological
conditions, particularly in elderly and comorbid patients.
This highlights the severity of the condition and reinforces
the need for preventive strategies rather than reactive man-
agement.

Looking forward, the burden of PJI is expected to rise sub-
stantially. This trend is driven by the increasing number
of TKA procedures performed worldwide, coupled with
the growing prevalence of high-risk patient populations,
including elderly individuals, obese patients, and those
with multiple comorbidities such as diabetes and immuno-
suppression. In addition, the expanding indications for ar-
throplasty and improved life expectancy contribute to a
larger pool of patients at risk over time.

Taken together, these considerations clearly demonstrate
that PJI is not merely a surgical complication but a com-
plex clinical and socioeconomic challenge. Consequently,
the implementation of effective, evidence-based, and stan-
dardized prevention strategies is essential to reduce its in-
cidence and mitigate its impact on both patients and
healthcare systems.

Risk stratification of periprosthetic joint infection

PJI is a complex and multifactorial complication result-
ing from the interplay between host-related susceptibil-
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ity, surgical factors, and postoperative conditions. A
structured risk stratification approach is therefore essen-
tial to identify high-risk patients, guide perioperative op-

timization, and tailor preventive strategies accordingly
(Table 1).>7
Patient-related factors represent the most significant

Table 1. Risk stratification for periprosthetic joint infection in total knee arthroplasty (TKA).

This table summarizes the principal risk factors associated with periprosthetic joint infection (PJI), categorized
into patient-related, surgical, and postoperative domains. Each factor is classified according to its relative impact
on infection risk and modifiability, providing a practical framework to guide preoperative optimization, intraoper-

ative decision-making, and postoperative management.

Domain Risk factor Level of Modifiable Clinical action
risk
Patient-related BMI 3040 kg/m? Moderate Yes Weight optimization, preoperative
counseling
BMI >40 kg/m? High Yes Consider delaying surgery, struc-
t u r €
weight loss program
Poorly controlled diabetes ~ High Yes Optimize glycemic control before
(HbAlc >7-8%) surgery
Malnutrition (low albumin)  High Yes Nutritional assessment and

supplementation

Smoking

Moderate— Yes
High

Smoking cessation >4
weeks preoperatively

Immunosuppression (HIV,
transplant, steroids)

High Partially

Multidisciplinary evaluation,
risk—benefit assessment

Advanced age (>75 years)

Moderate No

Optimize comorbidities and
perioperative care

Active remote infection
(UTI, dental, skin)

High Yes

Treat infection before surgery

Psoriasis/skin disease

Moderate Partially

Dermatological optimization
preoperatively

Surgical-related

Operative time >120 min

High Yes

Optimize surgical workflow,
experienced team

Poor implant positioning /
instability

Moderate— Yes
High

Accurate technique, alignment
control

Suboptimal aseptic technique

High Yes

Strict adherence to sterile protocols

High operating room traffic

Moderate Yes

Limit personnel and door openings

Postoperative-related

Wound drainage (>48h) High Yes Early intervention, wound
management
Hematoma / seroma High Yes Hemostasis, compression, drainage
if needed
Delayed wound healing Moderate— Optimize wound care and
High Yes monitoring

Early excessive mobilization

Moderate Yes

Controlled rehabilitation protocols

Poor patient compliance

Moderate Yes

Patient education and follow-up

Hematogenous infection
(dental, UTI, etc.)

High Yes

Early diagnosis and treatment
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and, in many cases, modifiable contributors to
PIJI risk.

Obesity is a well-established independent risk factor, with
increasing Body Mass Index (BMI) correlating with higher
infection rates. Patients with BMI >30 kg/m? have a signif-
icantly elevated risk, while those with BMI >40 kg/m? dem-
onstrate markedly worse outcomes, including increased
complication rates, impaired wound healing, and higher re-
vision rates.* The underlying mechanisms include pro-
longed operative time, increased soft tissue trauma, and
reduced tissue perfusion.

Diabetes mellitus, particularly when poorly controlled, is
strongly associated with increased susceptibility to infec-
tion. Hyperglycemia impairs neutrophil function, reduces
host immune response, and delays wound healing, thereby
facilitating bacterial proliferation. Several studies have
demonstrated that inadequate glycemic control is linked to
higher rates of postoperative complications, longer hospital
stays, and increased healthcare costs.’”

Malnutrition is another critical yet often under-recognized
risk factor. Hypoalbuminemia and protein-energy malnu-
trition have been associated with impaired immune function
and increased rates of surgical site complications, including
PJL¥10 Preoperative nutritional assessment should therefore
be considered an integral part of patient optimization.
Immunosuppression, whether due to systemic diseases or
pharmacological therapies, significantly increases infection
risk. Patients with conditions such as HIV infection or those
undergoing immunosuppressive treatment following solid
organ transplantation are particularly vulnerable due to their
impaired ability to mount an effective immune response.®’
Additional patient-related factors include advanced age,
smoking, and the presence of chronic inflammatory or der-
matological conditions such as psoriasis, all of which may
contribute to increased susceptibility to infection.'®2°
Intraoperative variables play a crucial role in determining
the risk of PJI, particularly those related to surgical tech-
nique and operative environment.

Prolonged operative time has consistently been identified
as a significant risk factor for infection, as it increases the
duration of tissue exposure to potential contaminants and
may reflect greater surgical complexity.!! Minimizing op-
erative time without compromising surgical accuracy is
therefore a key objective.

Implant-related factors also contribute significantly to in-
fection risk. Suboptimal implant positioning or fixation may
lead to micro-motion and local inflammation, creating a fa-
vorable environment for bacterial adhesion and biofilm for-
mation. The ability of implant materials to resist bacterial
colonization and inhibit biofilm development is increas-
ingly recognized as an important determinant of long-term
outcomes. '

Strict adherence to aseptic techniques, including proper skin
preparation, sterile handling of instruments, and operating
room discipline, remains fundamental in reducing intra-
operative contamination.

Postoperative factors further influence the risk of PJI, par-
ticularly those related to wound healing and local tissue
conditions.

Wound complications, including prolonged drainage, de-

hiscence, and superficial infections, are strongly associated
with subsequent deep infection. Hematoma and seroma for-
mation create an ideal environment for bacterial prolifera-
tion and should be actively prevented through meticulous
hemostasis and appropriate postoperative management.?’
Early mobilization and structured rehabilitation protocols
are essential for functional recovery; however, excessive
mechanical stress on the surgical site during the early heal-
ing phase may compromise wound integrity and increase
infection risk if not carefully managed.'*!

In addition, hematogenous spread from distant infection
sites remains an important mechanism of late PJI. Infections
such as urinary tract infections, dental infections, and res-
piratory tract infections may serve as sources of bacterial
dissemination, particularly in vulnerable patients.!” !

The identification and stratification of risk factors allow for
a more personalized approach to infection prevention. Pa-
tients can be categorized into low-, moderate-, and high-
risk groups, enabling clinicians to implement targeted
preventive measures.

High-risk patients may benefit from intensified strategies,
including preoperative optimization programs, extended
antibiotic prophylaxis, antibiotic-loaded materials, and ad-
vanced wound management techniques. Conversely, low-
risk patients may be managed with standard protocols,
avoiding unnecessary interventions and reducing health-
care costs.

Ultimately, risk stratification represents a fundamental step
toward precision medicine in orthopaedic surgery, facilitat-
ing individualized care pathways and improving overall
outcomes in TKA.

Prevention strategies

Infection prevention in TKA requires a comprehensive and
multimodal approach that spans the entire perioperative
pathway. Current evidence strongly supports the implemen-
tation of bundled strategies combining preoperative opti-
mization, intraoperative aseptic measures, and meticulous
postoperative care to effectively reduce the risk of PJI.3

A structured overview of key preventive strategies across
the perioperative pathway is presented in Table 2.

Preoperative optimization

The preoperative phase represents a critical window for risk
reduction, particularly through the identification and cor-
rection of modifiable risk factors.

Adequate glycemic control is essential, as hyperglycemia
impairs immune function and wound healing, thereby in-
creasing susceptibility to infection. Several studies have
demonstrated that poorly controlled diabetes is associated
with higher complication rates, prolonged hospitalization,
and increased healthcare costs.>”’

Similarly, obesity has been consistently identified as a
major risk factor for PJI, with higher Body Mass Index
(BMI) correlating with increased operative time, impaired
tissue perfusion, and delayed wound healing. Weight opti-
mization strategies should therefore be encouraged in high-
risk patients.*
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Smoking cessation is strongly recommended, as tobacco use
negatively affects tissue oxygenation and immune response.
Evidence suggests that cessation at least four weeks prior to
surgery significantly reduces surgical site infection rates.?
Nutritional status also plays a crucial role in surgical out-
comes. Hypoalbuminemia and protein-energy malnutrition
have been associated with increased rates of wound com-
plications and infection, highlighting the importance of pre-
operative nutritional assessment and supplementation.'’
In addition, screening for Staphylococcus aureus coloniza-
tion and implementing decolonization protocols have dem-
onstrated a significant reduction in surgical site infections.

A combined regimen of intranasal mupirocin and chlorhex-
idine body washes is widely adopted and supported by
strong clinical evidence.?!*

Furthermore, the identification and treatment of remote in-
fection sources—such as urinary tract infections, dental in-
fections, and dermatological conditions—are essential to
minimize the risk of hematogenous dissemination to the
prosthetic joint.!"!8

Intraoperative prevention

Strict adherence to aseptic technique remains the corner-
stone of intraoperative infection prevention.

Table 2. Multimodal infection prevention strategies in total knee arthroplasty (TKA).
This table summarizes the main evidence-based preventive interventions across the entire perioperative pathway,
including preoperative optimization, intraoperative measures, and postoperative management. Strategies are or-
ganized according to their phase of care, level of evidence, and clinical relevance, providing a practical framework
to support risk-based decision-making and standardized infection prevention protocols in TKA.
Phase Intervention Level of Recommen- Clinical notes
evidence dation
strength
Preoperative Glycemic control High Strong Maintain HbAlc <7-8%
Weight optimization Moderate Strong Consider delay if BMI >40
Smoking cessation High Strong >4 weeks before surgery
Nutritional optimization Moderate Strong Albumin assessment recommended
S. aureus screening & decolonization High Strong Mupirocin + chlorhexidine
Treatment of remote infections High Strong Dental, UTI, skin
Intraoperative Antibiotic prophylaxis High Strong Cefazolin 30—-60 min pre-incision
Skin antisepsis High Strong Superior to povidone-iodine
(chlorhexidine-alcohol)
Aseptic technique High Strong Fundamental
Operative time minimization Moderate Strong Efficiency critical
Glove change Moderate Moderate  Especially before implant handling
Laminar airflow Low— Controversial Unclear clinical benefit
Moderate
Antibiotic-loaded cement Moderate Selective  High-risk patients
Postoperative Advanced wound dressings Moderate Moderate ~ NPWT in high-risk
Hematoma prevention High Strong Hemostasis + compression
Cryotherapy Moderate Moderate  Reduces inflammation
Early infection detection High Strong Patient education essential
Follow-up protocols Moderate Strong Early intervention critical
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Skin preparation with alcohol-based chlorhexidine solu-
tions is widely recommended due to its superior antimicro-
bial activity and prolonged residual effect compared to
alternative antiseptics.>>2® Povidone-iodine may represent
avalid alternative in selected clinical scenarios, particularly
in cases of chlorhexidine intolerance.?

Minimizing operative time is a key factor in reducing in-
fection risk, as prolonged procedures increase exposure to
potential contaminants and may reflect greater surgical
complexity.!! Efficient surgical workflow, without compro-
mising precision, is therefore essential.

Additional intraoperative measures include the use of dou-
ble gloving, periodic glove changes during critical surgical
steps, and minimizing operating room traffic to reduce air-
borne contamination.?

Emerging antiseptic agents, such as hypochlorous acid so-
lutions, have shown promising antimicrobial properties
with low cytotoxicity, although further high-quality ev-
idence is required to support their routine use.*

Antibiotic prophylaxis remains a fundamental component
of infection prevention. Current guidelines recommend the
administration of a first-generation cephalosporin, such as
cefazolin, within 30—60 minutes prior to skin incision to en-
sure adequate tissue concentrations during surgery. Redos-
ing is advised in prolonged procedures or in cases of
significant blood loss.*!-*

In selected high-risk patients, Antibiotic-Loaded Bone Ce-
ment (ALBC) may provide an additional protective effect
by delivering high local antibiotic concentrations directly
at the surgical site. This strategy has been associated with a
reduction in early PJI rates, although its routine use in pri-
mary TKA remains debated.’¢

The role of operating room ventilation systems, including
Laminar Airflow (LAF) and High-Efficiency Particulate Air
(HEPA) filtration, remains controversial. While these sys-
tems reduce airborne particle load, their direct impact on
infection rates is inconsistent, and strict adherence to aseptic
protocols appears to be of greater clinical relevance.’'-*

Postoperative management

Postoperative care plays a crucial role in maintaining a fa-
vorable environment for wound healing and preventing
bacterial colonization.

Advanced wound management strategies, including Neg-
ative Pressure Wound Therapy (NPWT) and modern anti-
microbial dressings, have been shown to reduce wound
complications and improve healing outcomes, particularly
in high-risk patients.?®*? Silver-impregnated dressings, in
particular, provide broad-spectrum antimicrobial activity
and may help prevent biofilm formation.

The prevention of hematoma and seroma formation is es-
sential, as these fluid collections can serve as a nidus for
bacterial growth. Meticulous intraoperative hemostasis,
combined with postoperative compression strategies and,
when indicated, the use of closed suction drains, contributes
to reducing this risk.*?

Cryotherapy has emerged as a valuable adjunct in postop-
erative care. By reducing inflammation, edema, and pain,
it contributes to improved wound healing and early func-
tional recovery. Modern continuous cryotherapy systems

provide controlled and consistent cooling, enhancing their
effectiveness compared to traditional methods.**
Finally, patient education is a fundamental component
of postoperative infection prevention. Patients should be
instructed on proper wound care, hygiene measures, and
the early recognition of infection signs such as redness,
swelling, pain, or discharge. Early detection and prompt
intervention are critical to prevent progression to estab-
lished PJI.%

In high-risk patients, a more structured and intensified man-
agement approach is required, as summarized in Table 3.

Controversies and emerging concepts

Despite significant advancements in infection prevention
strategies in TKA, several aspects remain controversial, re-
flecting the complexity and multifactorial nature of PJI.
The role of LAF systems is one of the most debated topics.
While LAF has been shown to reduce airborne particle load
and intraoperative contamination, its impact on actual PJI
rates remains inconsistent across studies. Some reports sug-
gest a protective effect, whereas others have failed to dem-
onstrate a significant clinical benefit, highlighting that strict
adherence to aseptic technique and operating room dis-
cipline may be more relevant than ventilation systems
alone .33

Similarly, the routine use of Antibiotic-Loaded Bone Ce-
ment (ALBC) in primary TKA remains controversial.
While ALBC has demonstrated efficacy in reducing infec-
tion rates in high-risk patients and revision procedures, its
widespread use in primary arthroplasty is debated due to
concerns regarding cost-effectiveness, potential alteration
of mechanical properties, and the theoretical risk of pro-
moting antibiotic resistance.’%’

The optimal strategy for Staphylococcus aureus screening
and decolonization also continues to be discussed. Although
targeted decolonization protocols have been associated with
reduced surgical site infections, the choice between univer-
sal and selective screening strategies remains unclear. Uni-
versal decolonization may simplify perioperative
workflows and reduce missed carriers but raises concerns
about antimicrobial stewardship and the emergence of re-
sistance.?!2*

Another area of ongoing debate concerns the duration and
regimen of antibiotic prophylaxis. While current guidelines
support short-term perioperative administration, some au-
thors have explored extended prophylaxis in high-risk pa-
tients, with conflicting results and concerns regarding
adverse effects and antimicrobial resistance.***

Emerging technologies are rapidly evolving and may rep-
resent the next frontier in infection prevention. Antimicro-
bial coatings applied to implant surfaces aim to inhibit
bacterial adhesion and biofilm formation, which are key
mechanisms in the pathogenesis of PJI.!> Although pre-
clinical data are promising, robust clinical evidence is still
limited.

Novel antiseptic agents, such as hypochlorous acid solu-
tions, have demonstrated broad-spectrum antimicrobial ac-
tivity with low cytotoxicity, making them attractive
candidates for both intraoperative and postoperative use.



However, their role in routine clinical practice remains to
be fully established.*

In addition, growing interest has been directed toward per-
sonalized prevention strategies based on individual patient
risk profiles, integrating clinical, biological, and potentially
genetic factors. This approach aligns with the broader con-
cept of precision medicine, although its application in or-
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thopedic infection prevention is still in its early stages.

Overall, these controversies highlight the need for further

high-quality, prospective studies to define standardized, ev-
idence-based protocols. In the meantime, a balanced ap-
proach combining established preventive measures with
selective adoption of emerging technologies appears to be
the most reasonable strategy.

Table 3. High-risk patient protocol for infection prevention in total knee arthroplasty (TKA).

This table outlines a structured, phase-based protocol for patients at increased risk of periprosthetic joint infection.

Targeted interventions are organized across preoperative, intraoperative, and postoperative phases, with the aim of

optimizing modifiable risk factors, enhancing perioperative management, and improving early detection of compli-

cations.

Phase Target Condition Intervention Timing Clinical objective

Preoperative Obesity (BMI >40) Structured weight loss >4-8 weeks before Reduce wound
program surgery complications and

infection risk

Poor glycemic control Intensive glycemic Preoperative Improve immune

(HbAlc >7-8%) optimization response and healing

Malnutrition Nutritional >2-4 weeks before Enhance tissue

(low albumin) supplementation surgery repair capacity

Smoking Smoking cessation >4 weeks before Improve perfusion
program surgery and reduce SSI risk

S. aureus colonization Mupirocin + 5 days preoperative Reduce bacterial load
chlorhexidine protocol

Remote infections Targeted antibiotic Before surgery Prevent

(UTI, dental, skin) therapy hematogenous spread

Intraoperative High-risk patient Antibiotic prophylaxis 30-60 min pre-incision Ensure adequate
(cefazolint tissue concentration
alternatives)

High-risk patient Consider Intraoperative Provide local
antibiotic-loaded bone antibiotic release
cement

All high-risk cases Strict aseptic protocol During surgery Reduce
+ glove change contamination

Prolonged surgery risk Surgical time Intraoperative Limit exposure to
optimization contaminants

Postoperative Wound complications Advanced wound Immediate Improve healing and
risk dressing (NPWT/silver postoperative reduce infection
dressings)

Hematoma risk Compression+ Early postoperative Prevent bacterial
hemostasis protocols growth environment

Inflammation Cryotherapy Early postoperative Reduce edema and

complications

High-risk patient Close clinical First 2—4 weeks Early detection of
monitoring infection

All high-risk cases Patient education Discharge phase Prompt recognition

of warning signs
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Clinical algorithm for infection prevention in TKA

Given the multifactorial pathogenesis of PJI, the preven-
tion of infection in TKA cannot rely on a single isolated
intervention. Instead, effective prevention requires a struc-
tured and integrated approach that combines preoperative
risk assessment, patient optimization, intraoperative con-
tamination control, and meticulous postoperative surveil-
lance. On this basis, a practical clinical algorithm is
proposed to support decision-making and to translate cur-
rent evidence into a reproducible pathway for daily clini-
cal practice (Figure 1).

The figure illustrates a structured clinical algorithm for in-
fection prevention in TKA, integrating preoperative risk

Preoperative Assessment

Patient Evaluation
« BMI
+ Diabetes (HbA1c)

= Immunosuppression
= Nutritional status

= Active infections

1

Risk Stratification E

Preoperative Optimization

+ Glycaemic control

+ Weight reduction

« Treat UTI/ Dental infections
+ CRP/ ESR Screening

S. aureus Screening

« if Positive =+ Decolonization
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+ Chlorhexidine Wash

e v g R
Intraoperative Management

(& Antibiotic Prophyiaxis

+ Skin Antisepsis (Chlorhexidine-Alcohol)
| o Strict Aseptic Technique

[ = Minimize Operative Time

|+ Consider ALBC (High-Risk)

|« Controlled OR Environment (LA / HEPA)

Postoperative Management

« Advanced Wound Dressing
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« Cryotherapy
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Monitor Wound

[ No Issues = Standard Follow-Up }—*l Warning Signs (Redness, Drainge, Pain]]

| J
Reduced Risk of PJI Improved Clinical Outcomes

Figure 1. Clinical algorithm for infection prevention in
total knee arthroplasty.

stratification, patient optimization, intraoperative preven-
tive measures, and postoperative management. The path-
way emphasizes the identification and modification of
patient-related risk factors, implementation of standard-
ized aseptic and antibiotic protocols, and early detection
of postoperative complications. This stepwise approach
provides a practical framework to support clinical deci-
sion-making and aims to reduce the incidence of PJI.
The rationale behind the proposed algorithm is that infec-
tion risk is not static, but rather evolves throughout the peri-
operative course because of the interaction between
host-related susceptibility, surgical variables, and postop-
erative events.> 7111314 For this reason, the algorithm is or-
ganized into sequential phases reflecting the natural
timeline of care in TKA.

The first phase focuses on preoperative assessment and
risk stratification, with particular attention to modifiable
patient-related factors such as obesity, diabetes mellitus,
malnutrition, immunosuppression, smoking, and active re-
mote infections.*1%17:1820 This step is intended to identify
patients at increased risk and to guide appropriate opti-
mization strategies before surgery. In this context, screen-
ing for Staphylococcus aureus colonization and
implementation of decolonization protocols may represent
an additional preventive measure, particularly in high-risk
individuals.?%*

The second phase addresses preoperative optimization,
emphasizing the correction of modifiable conditions that
may predispose to infection. This includes glycemic con-
trol, nutritional support, smoking cessation, treatment of
remote infectious foci, and, when indicated, laboratory as-
sessment of inflammatory markers such as C-reactive pro-
tein and erythrocyte sedimentation rate.>71%2025 The
objective is not only to reduce infection risk, but also to
improve the patient’s overall capacity to tolerate surgery
and heal appropriately.

The third phase concerns intraoperative infection preven-
tion, which remains a cornerstone of PJI reduction. Within
the algorithm, this phase includes timely systemic antibi-
otic prophylaxis, skin antisepsis, maintenance of strict
aseptic technique, minimization of operative time, and
consideration of local adjunctive strategies such as anti-
biotic-loaded bone cement in selected high-risk cases.!2¢-
37 The algorithm also recognizes the importance of the
operating room environment, while acknowledging that
measures such as laminar airflow should be interpreted in
the broader context of overall surgical discipline and con-
tamination control.?!

The final phase focuses on postoperative management,
with emphasis on wound surveillance, hematoma preven-
tion, advanced dressing strategies, cryotherapy, and early
recognition of warning signs suggestive of infection.3$¢
This component is particularly relevant because postop-
erative wound complications, prolonged drainage, and
fluid collections may represent the transition point be-
tween uncomplicated recovery and evolving PJI. Con-
sequently, the algorithm highlights the importance of close
follow-up and prompt intervention when early abnormal-
ities are detected.>”-%

Importantly, the proposed algorithm is not intended as a
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rigid protocol, but rather as a flexible clinical framework
that can be adapted to different institutional settings and pa-
tient profiles. Its main purpose is to provide a practical syn-
thesis of the available evidence, facilitate standardization
of preventive pathways, and encourage a more personalized
approach to infection prevention.

In this perspective, the algorithm may help surgeons iden-
tify critical modifiable factors, improve perioperative
planning, and reduce variability in clinical practice. Al-
though prospective validation is still needed, its imple-
mentation may contribute to lowering the incidence of PJI
and improving outcomes after TKA by promoting a sys-
tematic, multidisciplinary, and evidence-based ap-
proach. !>

Conclusions

Periprosthetic joint infection remains a major challenge in
total knee arthroplasty. Effective prevention requires a com-
prehensive and multidisciplinary approach integrating pa-
tient optimization, intraoperative protocols, and
postoperative management.

Risk stratification enables personalized preventive
strategies, while standardized clinical pathways may reduce
variability and improve outcomes. Although significant pro-
gress has been made, ongoing controversies highlight the
need for further research.

The proposed clinical algorithm provides a practical and re-
producible framework to guide infection prevention and
may contribute to improving the safety and long-term suc-
cess of TKA. Although the proposed algorithm is grounded
in current evidence and clinical practice, its generalizability
should be interpreted with caution, as the available evidence
remains heterogeneous. Further prospective and high-qual-
ity studies are required to validate its effectiveness across
different clinical settings.
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