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Background: Despite advancements in implant technology and surgical techniques, achieving consistently
successful outcomes in total knee arthroplasty (TKA) remains a clinical challenge. Identifying perioperative
interventions that provide sustained functional improvements is essential to distinguish evidence-based

practices from those with limited clinical utility.

Objective: This narrative review aims to evaluate the preoperative, intraoperative, and postoperative
factors that meaningfully influence TKA outcomes and to identify interventions that lack demonstrated

clinical efficacy.

Key Points: Preoperative success is driven by appropriate patient selection, specifically targeting Kellgren-
Lawrence Grade 4 disease, and comprehensive medical optimization of anemia and diabetes. The
administration of high-dose corticosteroids and cryocompression therapy further enhances early recovery.
Intraoperatively, reducing surgical time to under 60 minutes, utilizing personalized alignment for specific
phenotypes (CPAK 1, 2, and 4), and employing cementless fixation in young or obese patients are critical.
Technical refinements, including the use of tranexamic acid, watertight capsular closure, and anatomical
local infiltration anesthesia, contribute to reduced complications. Postoperatively, early mobilization within
12 hours and the use of low-dose aspirin for thromboprophylaxis are fundamental to optimizing functional
restoration. Conversely, several modern techniques, such as robotic-assisted surgery, computer navigation,
and specific surgical approaches, have not demonstrated superior clinical outcomes compared to

conventional methods.

Conclusion: Superior TKA results are achieved through the systematic implementation of validated
perioperative protocols. Surgeons should prioritize evidence-supported interventions, such as rigorous
patient selection and optimized fixation strategies, while remaining critical of high-cost technological

innovations that do not offer clear clinical advantages.
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Despite significant advances in surgical techniques and implant technology, achieving consistently successful
outcomes after total knee arthroplasty (TKA) remains challenging [1]. Selecting interventions that deliver

clinically meaningful improvements may present uncertainties for arthroplasty surgeons [2].

The orthopaedic community actively seeks interventions that could fundamentally transform TKA outcomes—
true “game changers” in the field. Identifying genuine game changers requires distinguishing between
interventions that provide sustained clinical improvements and those that generate initial enthusiasm but fail to

deliver lasting benefits in practice.

We present a narrative review examining the key factors that meaningfully influence TKA outcomes, integrating
evidence-based medicine with clinical experience. The analysis progresses chronologically through the

perioperative phases: preoperative, intraoperative, and postoperative management.
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PREOPERATIVE GAME CHANGERS

Appropriate Patient Selection

Figure 1 - Osteoarthritis (OA) progression of the knee joint medial compartiment assessed via KL grading. KL
grade 4 shows the bone-to-bone end-stage OA (Adapted from Sekiya, I., Katano, H., Guermazi, A. et al.
Association of AI-determined Kellgren—Lawrence grade with medial meniscus extrusion and cartilage

thickness by Al-based 3D MRI analysis in early knee osteoarthritis. Sci Rep 13, 20093 (2023). https://doi.org/
10.1038/541598-023-46953-9, Creative Commons Attribution License CC-BY 4.0.)

Appropriate patient selection represents a fundamental determinant of TKA success [3] (Figure 1). Evidence
demonstrates that patients with severe Kellgren-Lawrence Grade 4 bone-on-bone osteoarthritis (AO) consistently
achieve superior outcomes compared to those with early-stage disease [4],[5]. This pattern is reported in
treatment failure analyses following TKA, where it has been demonstrated that up to 50% of patients experiencing
unexplained post-TKA pain without identifiable diagnosis had mild preoperative osteoarthritis (KL 1-2) [4]. These
findings translate to a 4.2-fold increase in dissatisfaction rates and persistent pain among patients with minimal
radiographic OA disease [5].

Functional outcomes further support this relationship, as patients with severe OA show superior improvement,
exceeding those with mild disease [6]. Additionally, KL. Grade 4 patients report significantly lower pain levels at
12-month follow-up compared to the lower-grade counterparts [7].

TKA performed on minimally damaged knees may result in persistent implant awareness. These findings
underscore that evidence-based patient selection according to disease severity constitutes a critical factor in

optimizing TKA outcomes and surgical success rates.
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Cryocompression therapy

Figure 2 - Cryocompression therapy combines controlled cooling (cryotherapy) with pneumatic compression
to reduce inflammation, pain, and swelling. The devices circulate cold water or coolant through wraps or

sleeves while simultaneously applying intermittent pneumatic compression to the targeted area.

Cryotherapy (Figure 2) represents a well-known therapeutic intervention in TKA management, with solid
evidence supporting its efficacy limiting vasoconstriction, inflammation, oedema, and pain transmission [14],[15].
The addition of compression enhances cold penetration into deeper tissue layers and prevents fluid accumulation
by reducing vascular-tissue pressure differentials [16]. The physiological benefits translate into accelerated
rehabilitation progress and quantifiable clinical improvements, including reduced pain intensity and decreased

opioid requirements during the recovery period [17].

Recent innovations in preoperative cryocompression protocols demonstrated significant potential for outcome
enhancement beyond conventional only postoperative applications. A recent randomized controlled trial (RCT)
investigated preoperative cryocompression administered for 1.5 hours prior to surgery, showing a bone
temperature reduction to 21°C following arthrotomy. This preoperative intervention yielded decreased early
inflammatory markers, accelerated rehabilitation milestone achievement, and superior flexion range of motion at

20 days postoperatively compared to patients receiving standard postoperative cryocompression alone.

Preoperative corticosteroids

The use of intravenous perioperative corticosteroids in arthroplasty has undergone a paradigm shift from
traditional concerns regarding immunosuppression and infection to evidence-based acceptance as a beneficial
therapeutic intervention. High-dosage preoperative dexamethasone, particularly at elevated doses of 24 mg before
skin incision, enhances multiple patient outcomes [19], following the potential to attenuate the inflammatory,
reduced postoperative nausea and vomiting, decrease pain and opioid consumption, and accelerate functional

recovery including extended ambulation distances and expedited rehabilitation milestone achievement [20].
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Large RCTs confirm that high-dose systemic corticosteroid protocols outperform low-dose alternatives, with
dual-dose 8mg regimens providing superior benefits compared to single-dose strategies [21],[22],[23]
Furthermore, corticosteroid therapy demonstrated strong association with reduced endothelial injury markers,
indicating possible vascular protective effects during the perioperative phase [24]. Perioperative corticosteroids
represent a “must-go” element of modern fast recovery protocols, delivering enhanced patient experience,
improved functional outcomes, and superior early-term surgical success, while maintaining an acceptable safety

profile.

Preoperative medical optimization
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Figure 3. Classification of modifiable and unmodifiable preoperative risk factors.

Systematic preoperative medical optimization (Figure 3) has become a critical intervention for significantly
improving surgical outcomes, emphasizing the transition from accepting patients’ current medical conditions to

pursuing evidence-based comprehensive preparation.

Patients with moderate to severe anaemia face substantially elevated complication risks, with haemoglobin
concentrations below 11.0 g/dL and conferring a five-fold increase in all-complication risk compared to medically
optimized patients [8]. Likewise, inadequately managed diabetes poses significant perioperative risks, with
hyperglycaemia correlating with higher periprosthetic joint infection rates, hospital go-days readmissions rates,

and revisions TKA rates [9],[10].

Structured optimization frameworks demonstrated measurable improvements across multiple outcome
parameters [10]. Optimized patients exhibit reduced readmission frequencies at 30 and go-day intervals,
decreased transfers to post-acute care facilities, and lower healthcare costs, with non-optimized patients

incurring episode-of-care costs exceeding optimized patients by 15-33% based on baseline risk stratification [11].
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The financial advantages extend beyond immediate perioperative savings, with optimization protocols achieving
overall cost reductions of up to 7.6% among arthroplasty patients, while simultaneously improving clinical results
[12]. Specialized geriatric assessment further increases the optimization strategy, with preoperative geriatrician
engagement contributing to reduced early term emergency department admission rates and increased home

discharge rates [13].

Preoperative medical optimization is an important element of modern arthroplasty practice, providing a clinically
effective intervention that simultaneously enhances patient outcomes and healthcare system efficiency [11]. This

framework became critical and essential during preoperative assessment of octogenarians [13].

INTRAOPERATIVE GAME CHANGERS

Reduced surgical time

Figure 4 - Excessive surgical instrumentation demonstrating factors that compromise operative efficiency.
True surgical efficiency requires optimization of instrument selection, elimination of unnecessary steps,

effective team communication, and coordinated workflow beyond technical surgical skill alone.

Reduced surgical time represents a significant factor influencing TKA outcomes, with procedures completed
within 60 minutes demonstrating favourable results across multiple clinical parameters. The correlation between
operative time and clinical success extends beyond infection risk mitigation to encompass various perioperative
benefits that enhance patient experience. Efficient surgical execution allows the use of shorter-acting spinal
anesthetics, enabling patients to regain complete visceral and motor function within 2 hours postoperatively,

thereby reducing complications such as urinary retention commonly associated with prolonged procedures [25].

The advantages of the reduced surgical time include decreased anesthetic requirements, reduced medical
complications, diminished sedation, enhanced postoperative patient vigor, and simplified fluid and electrolyte
management for anesthesiologists and nursing staff [26]. Complication rates positively correlate with shorter

operative time, while procedures exceeding 9o minutes carry elevated risks of infection and thromboembolic
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events [27],[28]. Surgery completed within 60 minutes establish optimal conditions for enhanced recovery

protocols, with patients experiencing reduced systemic stress and accelerated anesthetic recovery [29].

This evidence underscores the significance of efficient surgical technique as an integral component of a
comprehensive perioperative optimization, contributing to improved patient safety, comfort, and functional

recovery trajectories.

Personalized alignment for CPAK 1, 2 and 4

mMPTA = 82°

mMPTA= 82°
Resection Line = 86°

\Nr

Figure 5 - Example of achieving a personalized tibial cut during knee replacement surgery. - A. Preoperative

mechanical medial proximal tibial angle (mMPTA) can be calculated on plain radiographs using digital
software. - B. The preferred tibial cut is planned preoperatively according to the chosen alignment philosophy.

- C. In this example, the extramedullary guide was lateralized to achieve the desired varus cut. - D. Fine
incremental adjustments using a varus wedge positioned on the previously cut tibial plateau allow for the final

verification that the preferred tibial varus cut angle has been accomplished.

The ongoing debate between personalized and one-fits-all approaches continues to evolve with emerging
evidence. Different response patterns has been described among different Coronal Plane Alignment of the Knee
(CPAK) phenotypes, identifying types 1 and 4 classes as optimal candidates for personalized alignment strategies

achieving better functional and performance outcomes [30].

Individual joint and surgeon experience responses to complex ligamentous balancing procedures may vary,
producing inconsistent results with mechanical alignment methods [2]. Mechanical alignment in varus
morphotypes necessitates trapezoidal resection gaps requiring soft tissue releases which leading to outcomes

dependent on surgeon skill and unpredictable tissue responses. Conversely, performing preserving bone cuts that
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maintain the native deformity, completely or partially through morphotype-specific alignment, avoids the
inherent uncertainties following complex release procedures and achieving knees with improved lacity gaps and
soft tissue laxity patterns [31]. This approach can improve clinical outcomes by avoiding extensive soft tissue

manipulation.

CPAK type 2 patients, despite exhibiting very little or no deviation from neutral alignment, still benefit from
personalized strategies, indicating that following the native joint line orientation provides clinical advantages
even among neutrally aligned limbs [32]. For neutral alignment patterns, particularly CPAK type 5 patients,
personalized approaches may not demonstrate significant differences compared to mechanical alignment

techniques.

Evidence remains insufficient among valgus morphotypes and severe varus deformities - severe CPAK types 1
and 4 - where neutral restoration may surpass the compensatory capabilities of personalized approaches among

valgus and very high degrees of varus deformities or distortion.

Tranexamic acid, watertight closure, and postoperative knee flexion position

Tranexamic acid has expanded beyond its conventional systemic antifibrinolytic function to become a
multifaceted therapeutic tool, with evidence supporting preoperative i.v. administration, postoperative i.v or oral

dose doubling, and intra-articular injection [46].

Intra-articular administration of 30-40ml tranexamic acid serves dual therapeutic purposes: achieving effective
local hemostasis while providing a diagnostic method for assessing watertight capsular closure integrity, ensuring
that fast recovery and rehabilitation protocols do not jeopardize wound healing [47]. This technique facilitates
systematic layer-by-layer “running” sutures, preventing articular fluid extravasation during early mobilization

compromising healing or bacteria infiltration increasing infection risk [48].

Moreover, early “forced” knee flexion position maintained for few hours postoperatively promotes sustained
intra-articular haemostasis and prevents hemarthrosis development, directly enhancing clinical outcomes

through reduced pain, swelling, and functional impairment [49].

Modern wound closure sutures have been improving in materials and techniques that optimize both procedural
efficiency and patient outcomes [50]. Barbed sutures have achieved strong expert consensus endorsement, with
widespread agreement regarding operative time reduction and resource allocation, alongside decreased

complications and enhanced cosmetic results [51]. Closure time reductions averaging 4-7 minutes, lower wound
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complication rates, reduced overall costs despite higher material expenses, and abbreviated hospital stays with

increased early discharge rates have been demonstrated using “running” sutures in large systematic reviews [50],

[52].

Cementless fixation in young or obese patients

Figure 7. Total knee arthroplasty with cementless femoral and tibial component configuration. The ideal
design features a central keel with four surrounding pegs, providing enhanced primary stability and optimal

load distribution for a successful osseointegration.

Cementless components represent a significant evolution in modern TKA practice, supported by evidence
demonstrating superior performance particularly in specific patient populations alongside advancing implant
technologies. Registry data revealed consistent annual increases in cementless utilization, achieving 22% adoption
in 2023 with continued growth projected as clinical evidence expands [40]. This trend reflects the increasing
recognition that cemented fixation may be inadequate for high-demand demographics, particularly young, active

patients, males, and obese individuals where mechanical stresses may surpass cement-bone interface durability.

Registry analyses demonstrated higher aseptic loosening rates in males under 65 years with cemented implants
compared to cementless ones, while patients with BMI exceeding 35-40 exhibited higher failure rates cemented
implants compared to cementless alternatives [40],[41]. Enhanced cementless prosthetic performance has been
enabled by advanced implant designs featuring the four-peg-one-keel configuration that establishes reliable

primary stability, addressing historical concerns regarding initial fixation adequacy [42].

Meta-analyses in younger patient cohorts revealed multiple advantages favouring cementless over cemented
fixation, including superior patient-reported outcome measures, reduced pain scores, improved range of motion,
and decreased component radiolucency rates [42],[43]. In high-BMI populations, the evidence proved particularly
compelling, with cementless implants demonstrating aseptic loosening rates of only 0.9% compared to 18.8% in

cemented groups, yielding survivorship rates of 99.1% versus 88.2% at eight-year follow-up [44].
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Pooled analyses indicated substantial benefits of cementless implants among high BMI patients, with odds ratios
of 0.17 for all-cause revisions and o0.15 for aseptic loosening, representing considerable risk reductions that

support expanding cementless fixation adoption [45].

Anatomical local infiltration anesthesia and anterolateral Skin Incision

Anatomical Local Infiltration Anesthesia (LIA) and “curved-line” anterolateral skin incision represent
sophisticated intraoperative techniques addressing the detailed knee neuroanatomy to optimize postoperative
comfort and functional outcomes. Anatomical LIA advances beyond conventional infiltration approaches by
precisely targeting specific neural structures rather than employing broad tissue saturation, with primary
emphasizing the saphenous nerve complex. Current understanding of saphenous nerve anatomy has facilitated
the development of reproducible intraoperative procedures that achieve effective neural blockade without

requiring specialized ultrasound guidance.

The technique involves nerve access approximately 8 cm deep at a 30° angle parallel to the bone surface, utilizing
the femoral artery as a consistent anatomical landmark confirmed through aspiration bleeding (Figure 8.A). This
approach enables effective adductor canal blockade comparable to formal regional anesthetic techniques while
preserving surgical workflow efficiency. Precision targeting may deliver superior pain control compared to
traditional infiltration methods while minimizing systemic absorption and potential toxicity associated with high-

volume local anesthetic administration.

The complementary anterolateral skin incision, though not universally employed, may benefit specific patient
subgroups including those requiring kneeling needs, patients with hypertrophic subcutaneous tissue in the
saphenous distribution, women, and individuals at elevated risk for postoperative pain syndromes. This incision
extends lateral to the extensor mechanism followed by standard anteromedial capsulotomy, strategically avoiding
saphenous nerve branches that contribute to persistent anterior knee discomfort, numbness, and functional
impairment. Furthermore, this technique may prevent autonomic denervation reactions manifesting as

unexplained lateral herpetic-like skin changes (Figure 8.B)

Figure 8 - A. Intraoperative adductor canal block technique using the proximal margin of the medial femoral
condyle as an anatomical landmark. B. Lateral herpetic-like skin changes following an autonomic denervation

reaction.

Medial congruent or central congruent inserts

Consistent equivalence or superiority across multiple outcome parameters has been reported for medial

congruent, central congruent, and medial pivot designs over posterior-stabilised (PS) designs [33],[34]. For
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patients requiring high-speed ambulation, navigation of uneven terrain, stair climbing, and incline walking, the

enhanced stability provided by these articulating surfaces may yield even better outcomes [35],[36],[37]-

Biomechanical investigations demonstrated higher anteroposterior stability, particularly at 45° flexion where
medial stabilized designs exhibit only 3.6mm translation versus 16.5mm in PS implants [38]. Functional outcome
data indicates faster and higher return to sports rates in medial or central stabilized patients compared to PS
cohorts [39]. Registry analysis supports this trend, with PS bearings showing elevated hazard ratios for all-cause

revision compared to pivot bearing designs [40].

This evidence establishes medial or central congruent designs beneficial for high demanding patients seeking
optimized performance, potentially providing superior long-term survivorship compared to traditional

alternatives.

Optimized tourniquet management

Figure 9. Transverse view of the tibial plateau demonstrating femoral rotation during knee flexion. The femur
exhibits a motion pattern that is more constrained on the medial side compared to the lateral side,
representing a modified pivot mechanism rather than pure medial pivot kinematics. (Adapted from Cretu B,
Costache M, Cursaru A, et al. Restoring Anatomical Features in Primary Total Knee Arthroplasty. Cureus 15(6):

e40616, 2023. Creative Commons Attribution License CC-BY 4.0.)

While full-duration tourniquet use provides minimal intraoperative advantages, it significantly increases overall
complication risk (risk ratio 1.73), elevates postoperative pain scores by 1.25 NRS points on the first day, and
prolongs hospital stays by 0.34 days without meaningful benefits in blood loss management or functional
outcomes [53]. Personalised tourniquet inflation pressures (PTIP) based on individual systolic blood pressure
achieve superior results compared to standardized inflation protocols, with patients experiencing significantly
reduced pain scores at rest and during activity in the early postoperative period, enhanced range of motion,
higher early-term patient-reported outcome measures, and decreased thigh complications including reduced

ecchymosis rates and venous thromboembolism events [54].
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The paradigm shift toward optimized tourniquet protocols involves either implementation of tourniquetless or
short-duration, low-pressure strategies that maintain surgical visibility while minimizing physiological
disruption. A recent RCT comparing no-tourniquet versus optimized tourniquet techniques (inflation before skin
incision, deflation after cementing, with pressure 10ommHg above systolic blood pressure) demonstrate
equivalent outcomes across all measured parameters including operative time, blood loss, pain levels, edema,

range of motion, functional scores, and complication rates [55].

When tourniquet use is necessary, short-duration protocols under 10 minutes achieve comparable pain control
and functional outcomes while significantly reducing 24-hour opioid consumption compared to extended
tourniquet times, without compromising haemoglobin levels, creatine kinase markers, or knee society scores [55],
[56],[57]-

Fine increment femoral components and asymmetric tibial designs
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Figure 10. Modern component sizing utilizes 2mm incremental femoral sizing with multiple medial-lateral
options per anteroposterior size to achieve superior bone-implant interface fit. This precision sizing approach,

combined with asymmetric tibial designs, addresses anatomical variability across patient populations.

Femoral component systems offering 2mm incremental sizing with multiple medial-lateral options achieves
superior component-to-bone fit compared to traditional designs with larger sizing intervals [58],[59]. The clinical
significance of this precision becomes apparent when considering that overhang >3mm approximately doubles
knee pain incidence at two years post-TKA, while decreased posterior condylar offset of 2mm reduces
postoperative flexion by 12.2° [60]. Femoral component providing g-12 anteroposterior sizes with multiple medial-
lateral options achieve optimal coverage rates of 76-78% compared to only 61% for limited-size systems, with
anatomical designs showing particularly superior medial-posterior coverage (48% optimal fit versus 0-4% for
symmetrical designs) and enhanced medial-lateral coverage (42% versus 32-38%) [61]. Additionally, properly sized
components reduce femoral notching, preserve bone stock, and achieve better posterior condylar offset

restoration [86].

These technical improvements translate directly to reduced periprosthetic fracture risk through minimized
anterior femoral notching, decreased soft tissue impingement from reduced component overhang, and enhanced

postoperative range of motion through optimized posterior condylar offset maintenance.

Mentors in Orthopedics | No. 037: September-October 2025 12/21



At the same time, asymmetric tibial components achieve significantly superior tibial coverage, reduce stress
risers, minimizes subsidence rates, and enhances long-term fixation stability while preserving maximal bone
stock for potential future revision procedures compared to symmetric designs, regardless of the positioning

reference [59],[62],[63],[65].

Pain and swelling control

The complex pathophysiological response to surgical trauma involving extensive bone resection and soft tissue
manipulation generates inflammatory cascades that perpetuate persistent pain and swelling without targeted
therapeutic intervention [79]. Effective pain management serves as a critical determinant of successful
rehabilitation engagement, facilitating accelerated achievement of physical therapy milestones [79]. Pain control
results in significantly reduced difficulty with daily activities, decreased gait abnormalities, fewer medication-

related adverse effects, and reduced complication incidence that compromises therapeutic participation [80].

The underlying mechanism reflects the principle that inadequately controlled pain and inflammation create a
self-perpetuating cycle where inflammatory responses impair tissue repair processes, restrict mobility, delay
functional recovery, and compromise patient engagement in essential rehabilitation protocols [81]. This evidence
framework establishes comprehensive pain and inflammation management not merely as comfort measures but
as fundamental therapeutic modalities that directly influence surgical success, functional restoration, and patient

satisfaction.

Early mobilization

Early mobilization within 12 hours following TKA has emerged as a fundamental component of modern
perioperative care, dramatically transforming patient recovery trajectories and clinical outcomes [66]. Reduced
hospital stays, improved knee flexion mobility, decreased pain scores, lower healthcare costs, reduced
thromboembolic complications and pulmonary morbidity, diminished opioid requirements, enhanced
rehabilitation performance, and increased direct home discharge rates compared to institutional care facilities all

represent the therapeutic advantages of early mobilization [67].

However, successful early mobilization implementation requires comprehensive fast recovery protocols that
systematically address all perioperative management domains, including thorough preoperative patient
optimization, multimodal analgesic strategies, effective hemostatic control, and adequate infrastructure
supporting operative day physical therapy interventions [68]. Conventional barriers such as excessive drainage
systems, indwelling urinary catheters, and preventive measures against urinary retention need to be eliminated
to achieve early mobilization [69]. It also demands consistent collaboration among anaesthesiologists, nursing

staff, rehabilitation specialists, and surgical teams.

Quantifiable clinical benefits for ultra-early mobilization have been demonstrated, with patients receiving
physical therapy within 12 hours achieving reduced hospital stay compared to those mobilized between 12-24
hours, and striking results compared to delayed mobilization at 24-48 hours [70]. Although three-month
functional assessment scores show equivalent outcomes between ultra-early and early mobilization cohorts, the
immediate perioperative benefits of ultra-early mobilization contribute to patient satisfaction and reduced

healthcare [71].
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Appropriate anticoagulation

Current evidence, notably from the 2022 VTE International Consensus Meeting, establishes that heparins, direct
oral anticoagulants, and warfarin substantially increase postoperative complication rates, with wound-related
complications serving as the most important predictor of excessive bleeding risk [72]. Low-dose aspirin (81-100mg
twice daily) has been validated as the most efficacious and safe thromboprophylaxis, receiving endorsement from
both the American Academy of Orthopaedic Surgeons for patients with standard thromboembolic risk profiles
and the American College of Chest Physicians since 2012. This recommendation is substantiated by Level I-IV
evidence confirming that low-dose aspirin achieves optimal equilibrium between thromboembolic protection and

hemorrhage risk mitigation.

The clinical relevancy are substantial, with hematoma development ranking among the third through seventh
most frequent causes of hospital readmission following arthroplasty procedures [73]. Comparative analyses
between direct oral anticoagulants and aspirin demonstrate notable differences in wound complication incidence,
with aspirin demonstrating superior outcomes and emphasizing the significant impact of anticoagulant selection
on surgical site healing [74],[75],[76]. The pathophysiology underlying these complications extends beyond simple
haemorrhage, as hemarthrosis establishes an inflammatory microenvironment that impairs tissue repair
mechanisms, delays mobilization protocols, compromises range of motion restoration, and predisposes patients
to periprosthetic joint infection through compromised local immune response [77],[78]. This framework positions
anticoagulant selection not simply as a pharmacological consideration but as a critical surgical outcome modifier,
where aspirin selection over more potent alternatives can differentiate between uncomplicated recovery and
complex postoperative trajectories characterized by wound complications, hospital readmissions, and suboptimal

functional restoration.

Multiple modern techniques have gained popularity without demonstrating clear clinical advantages, constituting

procedures that drain healthcare budgets while failing to provide substantial patient benefits (Table 1).
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Evidence Against Clinical Bene-

Improved component positioning accuracy does not trans-
late to clinical benefits

Comprehensive meta-analyses show lack of meaningful
patient improvement

Intervention fits Key Findings Reference
Prehabilitation Programs | Limited evidence for transforma- | No specific exercise-based rehabilitation modality shows [82]
tive outcomes superiority for typical patients
Home-based rehabilitation equally effective as supervised
outpatient programs
Elaborate protocols do not warrant complexity and costs
Alternative Surgical No any-time-point clinically mea- | Quadriceps-sparing shows no significant advantages [83]
Approaches ningful differences 5 = =
Prolongs surgical and tourniquet times
Fat Pad Preservation No clinical advantages No significant clinical benefit from preservation [84]
vs Resection
Synovectomy Potentially detrimental interven- | Significantly increased blood loss and hemoglobin reduc- [85]
tion tion
No compensatory benefits in pain relief, functional impro-
vement, or ROM
Pooled RCT results show net negative impact
Patellar Denervation No clinical advantages No differences in pain levels, ROM, reoperation rates, or [86]
patient satisfaction
Comparable outcomes to preservation techniques
Patient-Specific No clinical superiority despite No functional outcome improvements at any postoperative [87]
Instrumentation theoretical precision interval
Comparable results to conventional instrumentation
systems
Sensor-Embedded No clinical benefit from technolo- | No significant differences in patient-reported outcomes [88]
Polyethyl ical ad t
olyethylene gical advancemen No ROM improvements between sensor-guided and
manually balanced techniques
No benefits at meaningful follow-up periods
Computer-Assisted No clinical superiority despite No significant differences in patient-reported outcomes or [89]
Navigation theoretical precision pain measures

Table 1. Fake game changer

Optimal TKA outcomes are achieved through systematic implementation of evidence-supported interventions

across the entire perioperative spectrum while eliminating practices that lack demonstrated clinical efficacy. The

evolution of TKA should prioritize systematic adoption of validated interventions rather than pursuing

technological innovations indiscriminately, ensuring that surgical progress results in meaningful patient outcome

improvements rather than simply increasing procedural complexity without corresponding clinical advantages. g
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