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Abstract

Introduction: Knee osteoarthritis is a chronic, prevalent, 

and progressive degenerative disease associated with 

persistent pain, functional limitation, reduced quality of life, 

and substantial economic burden for health systems. Among 

the minimally invasive interventions used for its 

management, intra-articular hyaluronic acid (HA), platelet-

rich plasma (PRP), and genicular nerve radiofrequency (RF) 

are prominent therapeutic options. 

Objective: To compare the clinical effectiveness, economic 

profile, and therapeutic benefits of HA, PRP, and RF in the 

treatment of knee osteoarthritis, with additional emphasis on 

the financial impact on the Brazilian Unified Health System 

(SUS). 

Methods: This review was conducted according to 

PRISMA recommendations, using international databases 

and predefined eligibility criteria. Eighteen studies were 

included and analyzed regarding methodological quality, 

intervention characteristics, clinical outcomes, cost-

effectiveness, and economic implications. Data from public 

SUS tables, hospital production records, and administrative 

documents were also incorporated to estimate reference 

values related to the interventions and knee arthroplasty. 

Results: HA showed moderate clinical benefit and greater 

predictability in patients with mild-to-moderate 

osteoarthritis; however, its cost may be substantial when the 

price of the product and repeated treatment cycles are 

considered. PRP demonstrated potential superiority or non-

inferiority compared with HA in pain and function 

outcomes, but remains limited by technical heterogeneity 

and the absence of a specific standardized SUS 

reimbursement value. RF showed a therapeutic profile 

mainly directed to persistent or refractory pain, with 

economic plausibility when compared with the reference 

value of total knee arthroplasty. 

Conclusion: HA, PRP, and RF have distinct indications and 

may contribute to a stepped-care approach for knee 

osteoarthritis. HA is a consolidated intervention but requires 

selective use due to the cost per therapeutic cycle; PRP is 

promising but requires standardization and local micro-

costing; and RF represents a relevant option for refractory 

pain in carefully selected patients. The incorporation of 

these technologies into SUS should consider clinical 

effectiveness, safety, total cost of care, budget impact, and 

objective eligibility criteria. 
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1. Introduction 

Knee osteoarthritis (OA) is a degenerative, multifactorial, and progressive musculoskeletal disease characterized by 

degradation of hyaline cartilage, changes in the extracellular matrix, subchondral bone remodeling, low-grade synovitis, and 

increasing functional impairment. It is one of the leading causes of chronic pain and disability in adults and older people, 

directly affecting mobility, independence, quality of life, and use of health services. The American Academy of Orthopaedic 

Surgeons guideline emphasizes that treatment of knee OA should be individualized, taking into account clinical severity, 

treatment response, safety, and the quality of available evidence [1]. 

Among the minimally invasive interventions used to manage knee OA are intra-articular hyaluronic acid (HA) injection, 

platelet-rich plasma (PRP), and genicular nerve radiofrequency (RF). These modalities have distinct therapeutic rationales and 

should be understood as complementary strategies within a stepped-care pathway. PRP has been investigated as a biological 

therapy with potential to modulate inflammation and improve symptoms; HA acts primarily through viscosupplementation and 
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improvement of the mechanical properties of synovial fluid; 

and nonsurgical interventions may be economically relevant 

when they reduce pain, disability, and recurrent use of 

health care resources [2-5]. 

HA viscosupplementation is one of the more established 

intra-articular approaches in the literature. Its mechanism 

involves partial restoration of the viscoelastic properties of 

synovial fluid, joint lubrication, reduced friction, and 

possible modulation of local inflammatory pathways. 

Synthesis studies indicate that HA may reduce pain and 

improve function, particularly in patients with mild-to-

moderate OA, although the magnitude of the effect varies 

and depends on factors such as formulation, molecular 

weight, number of injections, radiographic grade, and 

patient characteristics [6-8]. 

PRP is a biological alternative of growing clinical interest. 

Its rationale is associated with the release of growth factors 

and bioactive mediators that may affect inflammatory, 

reparative, and extracellular-matrix metabolic processes. 

Systematic reviews and comparative studies indicate that 

PRP may provide greater or non-inferior benefit to HA for 

pain and function outcomes, especially in patients with 

early-to-moderate OA. However, heterogeneity in 

preparation and application protocols, including platelet 

concentration, leukocyte content, centrifugation method, 

activation, volume, and number of injections, limits 

comparison across studies and hinders standardization of 

care [9-16]. 

The clinical effect of intra-articular injections should be 

interpreted considering application frequency and duration 

of benefit. For HA, studies comparing single and multiple 

injections reinforce that the treatment regimen may affect 

both clinical outcomes and cost per treatment cycle [17]. In 

addition, economic evaluations of nonsurgical interventions 

for knee OA show that cost-effectiveness depends on 

appropriate patient selection, sustained effectiveness, fewer 

repeated low-value therapies, and the possibility of 

postponing more complex procedures such as arthroplasty [4, 

15, 18]. 

Incorporating the financial dimension is particularly relevant 

to the Brazilian Unified Health System (SUS). National data 

show that primary total knee arthroplasty represents 

substantial hospital expenditure, with effects on admissions, 

length of stay, regional access, and accumulated costs. 

National estimates also indicate that osteoarthritis generates 

relevant health care expenditure in Brazil, particularly 

because of the burden of hospital care. In this context, 

public table values and records, such as the SIGTAP intra-

articular injection procedure, federal updates to arthroplasty 

values, procurement records for supplies such as HA, and 

radiofrequency procedures, make it possible to estimate 

minimum-cost scenarios, although they do not represent the 

full cost per patient. 

Given this context, a critical synthesis is needed that 

integrates clinical effectiveness, therapeutic mechanisms, 

safety, cost-effectiveness, and financial impact for SUS. The 

guiding question of this systematic review was: What are the 

clinical effectiveness, economic profile, and comparative 

benefits of genicular nerve neurotomy by radiofrequency, 

HA injection, and PRP injection in the treatment of knee 

OA? Accordingly, this study aimed to critically assess and 

compare these three interventions, considering clinical 

outcomes, therapeutic rationale, cost per treatment cycle, 

and implications for organizing the care pathway in the 

public health system. 

 

2. Methods 

This systematic review was conducted to critically 

synthesize the available evidence on the clinical 

effectiveness, costs, and cost-effectiveness of genicular 

nerve neurotomy by radiofrequency, intra-articular HA 

injection, and intra-articular PRP injection for knee OA. The 

entire methodological process followed the PRISMA 2020 

guideline recommendations and structured the phases of 

study identification, screening, eligibility, and inclusion, as 

well as systematic assessment of risk of bias and 

methodological quality. 

The research question was formulated using the PICO 

model. The population comprised adults with a clinical 

and/or radiographic diagnosis of knee OA; the interventions 

of interest were genicular nerve neurotomy by 

radiofrequency, HA injection, and PRP injection; 

comparators included conservative treatment, placebo or 

sham, other intra-articular injections, and direct comparisons 

among the techniques under study; and the main outcomes 

were pain intensity, physical function, health-related quality 

of life, direct and indirect costs, utility measures (QALYs), 

and incremental cost-effectiveness ratios. Based on these 

elements, the review question was defined as follows: What 

are the clinical effectiveness, costs, and cost-effectiveness of 

genicular neurotomy, HA injections, and PRP injections in 

the management of knee OA? 

During identification, systematic searches were conducted in 

PubMed/MEDLINE, ScienceDirect, and Scopus, selected 

for their broad coverage of biomedical journals and clinical 

and economic health studies. Controlled descriptors and 

free-text terms related to the disease, interventions, and 

economic outcomes were combined, including “knee 

osteoarthritis,” “gonarthrosis,” “genicular nerve,” 

“radiofrequency ablation,” “hyaluronic acid,” 

“viscosupplementation,” “platelet-rich plasma,” “cost-

effectiveness,” “cost-utility,” and “economic evaluation.” 

Search strategies used Boolean operators (AND and OR), 

truncation, and terms grouped in parentheses to maximize 

sensitivity while maintaining thematic specificity. No 

language or date filters were applied during the initial 

search, in order to capture as many potentially relevant 

studies as possible. All retrieved records were exported to a 

unified spreadsheet, where duplicates were removed. At the 

end of identification, the consolidated total was 43 distinct 

articles. 

Screening was then performed in accordance with PRISMA 

recommendations. At this stage, two reviewers 

independently examined the titles and abstracts of the 43 

articles for relevance to the research question. Studies were 

considered potentially eligible if they mentioned knee OA, 

at least one of the three interventions of interest, and clinical 

and/or economic outcomes. Studies addressing OA in other 

joints, HA or PRP use for non-degenerative conditions, or 

radiofrequency applied to non-articular pain syndromes 

were excluded at this stage. After title and abstract 

screening, 26 studies were considered directly relevant to 

knee OA and were taken forward for full-text review. 

Eligibility assessment consisted of a detailed review of the 

full text of these 26 articles. The predefined inclusion and 

exclusion criteria were applied rigorously. Eligible studies 
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included adults diagnosed with knee OA, evaluated at least 

one intervention of interest, reported pain, function, quality 

of life, or economic outcomes, and used designs considered 

appropriate for evidence synthesis, such as randomized 

clinical trials, comparative observational studies, economic 

evaluation models, systematic reviews with an economic 

component, and evidence-based guidelines incorporating 

relevant quantitative data. Studies were excluded if they 

addressed other joints without separately reporting knee 

outcomes, provided insufficient data or data incompatible 

with structured extraction. 

At the end of the eligibility phase, 18 studies met all criteria 

and were included in the qualitative synthesis. This final 

body of evidence comprised 11 studies focused 

predominantly on HA injections, one study evaluating PRP 

alone, three studies directly comparing PRP and HA for 

knee OA, one economic evaluation of genicular nerve 

neurotomy by radiofrequency, and two economic modeling 

studies comparing different intra-articular injection 

modalities, including combinations of the interventions of 

interest. The complete identification, screening, eligibility, 

and inclusion process was organized according to the 

PRISMA flow diagram, recording the number of studies 

excluded at each phase and the main reasons for exclusion. 

Data were systematically extracted from the 18 selected 

studies using a standardized form developed in advance and 

tested on a pilot set of articles. Extracted information 

included study identification (authors, year, country, 

journal), methodological design (clinical trial, observational 

study, economic modeling study, systematic review, 

guideline), population characteristics (sample size, mean 

age, OA grade, diagnostic criteria), interventions 

(radiofrequency technique, parameters, HA type, molecular 

weight, dosing regimen, PRP type, preparation protocol, 

number of applications), comparators, clinical assessment 

instruments (pain scales, function and quality-of-life 

questionnaires), follow-up time, and primary and secondary 

clinical outcomes. For economic studies, extraction also 

included the analysis perspective (health system, payer, 

societal), time horizon, model type, cost categories, discount 

rates, effectiveness measures (for example, QALYs), and 

reported incremental cost-effectiveness ratios. 

In keeping with good systematic-review practice, 

methodological quality and risk of bias were assessed 

alongside data extraction. Randomized clinical trials were 

examined for sequence generation and concealment, 

blinding of participants, clinicians, and assessors, 

completeness of outcome data, and potential selective 

reporting, using contemporary risk-of-bias tools. 

Comparative observational studies were assessed for group 

selection, exposure and outcome measurement, control of 

confounding, and clarity in the description of analytical 

methods. Economic evaluations were assessed using health 

economics-specific checklists, focusing on transparent 

model descriptions, justification of parameters and data 

sources, adequacy of the time horizon, explicit statement of 

perspective, treatment of uncertainty through sensitivity 

analyses, and clear presentation and interpretation of results. 

Overall, most included studies had moderate methodological 

quality, while some achieved high standards of rigor, 

especially more recent economic evaluations that described 

models, parameters, and sensitivity analyses in greater 

detail. Recurring limitations included relatively small 

samples in some clinical trials, lack of blinding in some 

intervention studies, heterogeneity in PRP preparation and 

application protocols, and variation in HA formulations and 

regimens. Economic modeling studies frequently involved 

uncertainty in utility estimates and extrapolation of short-

term results to longer time horizons. These limitations were 

considered when interpreting the findings to avoid 

unwarranted extrapolation and qualify confidence in 

conclusions about the effectiveness and cost-effectiveness of 

the techniques assessed. 

 

3. Results 

Table 1 summarizes the main methodological characteristics 

of the 18 included studies. Systematic and narrative reviews 

addressing HA and PRP predominated, while only one 

economic study involved radiofrequency. Most studies 

addressed clinical efficacy and mechanisms of action, 

whereas only a few provided cost-effectiveness estimates, 

reflecting differences in the economic evidence base for the 

three technologies assessed. 
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Table 1: Studies included in the systematic review 
 

Author(s) / Year Main intervention Study type Outcomes assessed 

Brophy & Fillingham, 2022 HA (AAOS guideline) Guideline Recommendation and efficacy 

Bennell et al., 2017 PRP Review PRP efficacy 

Rezende & Campos, 2015 HA Review HA efficacy 

Mazzei et al., 2021 Core conservative care Systematic review Cost-effectiveness of education, exercise, and diet 

Im, 2019 PRP / cell therapy Review Mechanisms and efficacy 

Campbell et al., 2021 HA Observational Pain, function 

Altman et al., 2018 HA Systematic review Viscosupplementation 

Bowman et al., 2018 HA Economic evaluation Cost-utility 

Laudy et al., 2015 PRP Systematic review PRP effectiveness 

Smith, 2016 PRP Review Mechanisms and efficacy 

Andia & Maffulli, 2018 PRP Review Inflammatory models 

Bannuru et al., 2015 PRP vs. HA Systematic review Direct comparison 

Saita et al., 2021 PRP Retrospective cohort Predictors of clinical response 

Lin et al., 2019 PRP vs. HA Randomized controlled trial Pain and function outcomes 

Dasa et al., 2018 HA Real-world retrospective cohort Repeated courses and time to knee replacement 

Nguyen et al., 2016 
HA / PRP / intra-articular 

injections 
Evidence review Evidence and use recommendations 

Concoff et al., 2017 HA 
Systematic review and meta-

analysis 
Single vs. multiple injection regimens 

Desai et al., 2019 Cooled genicular RF Trial-based economic evaluation Cost-effectiveness vs. intra-articular steroid 

Legend: HA, hyaluronic acid; PRP, platelet-rich plasma; OA, osteoarthritis; RF, radiofrequency; RCT, randomized controlled trial; Obs., 

observational study; SR, systematic review; Econ. Health, health economic evaluation; Guideline, evidence-based guideline; HMW, high-

molecular-weight HA; LMW, low-molecular-weight HA. 

 
Table 2: Methodological quality assessment of the studies 

 

Study (Author / Year) Quality Observation 

Brophy & Fillingham, 2022 High Explicit methodology; use of high-quality evidence 

Bennell et al., 2017 High Rigorous, well-structured synthesis 

Rezende & Campos, 2015 Moderate Narrative review; less systematic approach 

Mazzei et al., 2021 High Explicit methods for a review of economic evidence 

Im, 2019 Moderate Heterogeneity among included studies 

Campbell et al., 2021 Moderate No randomization; limited control 

Altman et al., 2018 High Clear criteria and consistent methods 

Bowman et al., 2018 High Sound methodological approach 

Laudy et al., 2015 Moderate High variability in study protocols 

Smith, 2016 Moderate Non-systematic; limitations in search 

Andia & Maffulli, 2018 Moderate No meta-analysis; heterogeneity 

Bannuru et al., 2015 High Robust direct comparison of PRP and HA 

Saita et al., 2021 Moderate Large single-center cohort; residual confounding possible 

Lin et al., 2019 High Randomized, double-blind, controlled design 

Dasa et al., 2018 Moderate Large retrospective claims cohort; residual confounding 

Nguyen et al., 2016 Moderate Review of injection evidence and clinical recommendations 

Concoff et al., 2017 High Systematic dose-regimen comparison and meta-analysis 

Desai et al., 2019 High Trial-based cost-utility analysis with QALY outcomes 

Legend: High indicates strong scientific rigor and low risk of bias; Moderate indicates intermediate quality with moderate risk; Low 

indicates methodological limitations and higher risk of bias. Study types: RCT, randomized controlled trial; 
 

Table 1 shows that the 18 studies included in the systematic 

review focus mainly on intra-articular interventions for knee 

OA, particularly HA, represented by ten publications 

spanning reviews, guidelines, observational studies, and 

economic analyses, reflecting its widespread clinical use and 

greater scientific maturity. Seven studies address PRP, 

including systematic reviews, comparative studies, and one 

randomized clinical trial, indicating growing scientific 

interest and favorable clinical results despite methodological 

heterogeneity. Finally, only one study evaluates 

radiofrequency, specifically from an economic perspective, 

revealing its limited representation in the selected data, 

although it presents a notable cost-effectiveness profile. 

Taken together, the studies provide a diverse and 

complementary overview for examining clinical efficacy, 

economic aspects, and biological rationales for the three 

therapeutic approaches. 

Table 2 presents the methodological quality assessment of 

the 18 included studies, showing a predominance of studies 

classified as moderate to high quality. Guidelines, 

systematic reviews, randomized clinical trials, and 

structured economic studies received the highest quality 

ratings, reflecting more robust methods, explicit eligibility 

criteria, and lower risk of bias. In contrast, narrative reviews 

and observational studies were rated moderate because of 

the absence of randomization, sample heterogeneity, and 

less control of confounding factors. The quality distribution 

indicates that, despite relevant variation among designs, the 

body of studies has sufficient rigor to support comparative 

analyses of HA, PRP, and radiofrequency and consistent 

clinical and economic interpretations. 

The analysis in Table 2 shows that most included studies 

were rated moderate to high in methodological quality, 

reflecting a body of evidence sufficiently robust to support 

comparisons among the interventions assessed. Higher-rigor 

studies, including guidelines, systematic reviews, 
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randomized clinical trials, and structured economic 

evaluations, were rated high because they described 

methods clearly, defined inclusion criteria, critically 

assessed risk of bias, and applied appropriate statistical 

methods or models. Conversely, narrative reviews and 

observational studies, although relevant to the clinical 

context, were rated moderate mainly because of the absence 

of methodological standardization, limitations in 

randomization, less control of confounding, and 

heterogeneity among samples and protocols. This 

distribution indicates that, despite limitations inherent to 

some designs, the overall body of evidence is credible 

enough to inform clinical and economic conclusions about 

HA, PRP, and radiofrequency for knee OA. 

In chronic, prevalent, and progressive disease such as knee 

OA, interventions that appear more costly may be 

economically justified when they help reduce recurring use 

of consultations, medications, tests, rehabilitation, work-

related functional absence, hospitalizations, and more 

complex surgical procedures such as total knee arthroplasty. 

Therefore, analysis of the financial cost to SUS should not 

be limited to the unit price of the procedure; it should 

consider the care pathway associated with chronic pain, 

functional limitation, and disease progression. 

Table 3 presents monetary values identified in public 

databases, national literature, and administrative documents, 

covering both general components of the economic impact 

of osteoarthritis and comparative scenarios for HA injection, 

radiofrequency, PRP, and arthroplasty. These values should 

be interpreted as cost, production, or reimbursement 

references rather than the full economic cost per patient, 

since actual cost depends on local procurement, supplies, 

logistics, staff, imaging, procedure room, complications, 

repeated treatment, rehabilitation, and administrative costs. 

 
Table 3: Financial values and cost components of knee osteoarthritis for SUS 

 

Component or scenario Identified monetary value or calculation Approximate value 

National burden of osteoarthritis in 

Brazil 

Health care costs of OA in Brazil in 2018: US$50.4 million; 70.4% 

related to hospital care, approximately US$35.5 million; knee OA 

accounted for 42.2% of total costs, approximately US$21.3 million [20]. 

Approximately US$21.3 

million attributed to knee OA 

Primary total knee arthroplasty - 

SUS production, 2012-2021 

65,602 hospital admission authorizations (AIHs), total expenditure of 

R$271,297,010.60, average of approximately R$4,135.50 per AIH, 

average stay of 4.15 days, and mortality of 0.16% [19]. 

R$271,297,010.60 in the 

period; approximately 

R$4,135.50 per AIH 

Primary total knee arthroplasty - 

federal table, 2025 
Procedure 04.08.05.006-3, according to the federal reference value [23]. R$5,622.68 

Primary unicompartmental knee 

arthroplasty - federal table, 2025 
Federal reference value for primary unicompartmental procedure [23]. R$3,926.46 

Knee arthroplasty - revision / 

reconstruction 
Federal reference value for revision/reconstruction procedure [23]. R$8,828.80 

Intra-articular injection - SIGTAP 
Procedure 03.03.09.003-0: outpatient value of R$5.63; recorded through 

BPA; description includes anesthetic, corticosteroid, and contrast [21]. 
R$5.63 per procedure 

Hyaluronic acid 60 mg - public 

procurement record 

Espírito Santo State Health Secretariat price registration record: 60 mg 

intra-articular HA, prefilled syringe, R$1,150.00 per unit; maximum 

quantity of 60 units; total value R$69,000.00 [24]. 

R$1,150.00 per syringe 

One 60 mg HA application plus 

injection 

R$1,150.00 for the HA syringe plus R$5.63 for the SIGTAP injection 

procedure. 
R$1,155.63 

Three 60 mg HA applications plus 

injections 
3 x R$1,155.63. R$3,466.89 

Radiofrequency / neurotomy 

Generic procedure for percutaneous rhizotomy/neurotomy by 

radiofrequency: hospital service R$720.66 plus professional service 

R$607.75 [25]. 

R$1,328.41 

Intra-articular PRP 

No specific standardized SUS value for PRP was identified in the table 

consulted. Cost should be calculated locally from the kit/tube, 

anticoagulant, blood collection, centrifugation, sterile supplies, staff, 

procedure room, and possible imaging. 

Not standardized 

RF versus primary total knee 

arthroplasty 
R$1,328.41 / R$5,622.68. 

Approximately 23.6% of the 

value of primary total knee 

arthroplasty 

Three HA applications versus 

primary total knee arthroplasty 
R$3,466.89 / R$5,622.68. 

Approximately 61.7% of the 

value of primary total knee 

arthroplasty 

Legend: HA, hyaluronic acid; PRP, platelet-rich plasma; RF, radiofrequency; AIH, hospital admission authorization; BPA, outpatient 

production bulletin; SIGTAP, SUS Procedure, Medication, and OPM Management System. 

 

4. Discussion 

This systematic review shows that interventional 

management of knee osteoarthritis involves technologies 

with different levels of evidence, mechanisms of action, 

costs, and implications for the Brazilian Unified Health 

System (SUS). HA, PRP, and genicular nerve 

radiofrequency (RF) should not be interpreted as equivalent 

or interchangeable interventions because they occupy 

distinct positions within the care pathway. Treatment 

decisions should consider disease stage, pain intensity, 

functional limitation, response to prior conservative 

treatment, surgical risk, infrastructure availability, cost per 

treatment cycle, and potential budget impact. 

Economic analysis is essential in this context. Knee OA is a 

chronic and prevalent condition with a progressive impact 

on consultations, tests, medications, rehabilitation, 

functional absence, hospitalizations, and arthroplasty. Thus, 

the value of an intervention should not be assessed solely by 

its unit price, but by the relationship among cost, clinical 

effectiveness, duration of benefit, need for repetition, and 
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potential reduction in accumulated health care expenditure. 

This perspective is consistent with recent economic 

evaluations indicating that nonsurgical interventions may be 

cost-effective when applied to appropriately selected 

patients and incorporated into defined care protocols [4, 18]. 

HA is the most established intra-articular technology in the 

sample analyzed. Its mechanism of action involves partial 

restoration of the viscoelastic properties of synovial fluid, 

joint lubrication, reduction of mechanical friction, and 

possible local inflammatory modulation [3, 7, 17]. The 

literature indicates moderate clinical benefit, particularly in 

patients with mild-to-moderate OA. Therapeutic response 

may be influenced by age, radiographic grade, body mass 

index, level of synovial inflammation, formulation, 

molecular weight, number of injections, and patient 

selection criteria. 

The American Academy of Orthopaedic Surgeons (AAOS) 

guideline, discussed by Brophy and Fillingham [1], takes a 

cautious position on viscosupplementation because of the 

heterogeneity of results and the moderate magnitude of 

clinical effect. This position does not rule out HA use, but 

reinforces that it should be indicated only in situations 

where benefit is more likely. Synthesis studies and 

systematic reviews indicate improvements in pain and 

function in specific subgroups, although there is substantial 

variability among formulations and protocols [6, 7, 17]. Real-

world studies also suggest symptomatic improvement, but 

have limitations associated with observational design and 

incomplete control of confounding factors [8, 15]. 

From an economic standpoint, HA occupies an ambiguous 

position. On one hand, it is an outpatient intervention with 

lower operational complexity than surgery. On the other, the 

product price may substantially exceed the value of the 

outpatient procedure recorded in the SIGTAP table. The 

intra-articular injection procedure has a value of R$5.63 [21]. 

However, this amount refers only to the procedure record 

and does not include the cost of HA, consultation, imaging, 

accessories, staff, or administrative costs. Based on the 

identified reference price of R$1,150.00 for one 60 mg 

prefilled HA syringe, a single application costs at least 

R$1,155.63 [21, 24]. With three applications, the estimated 

minimum cost is R$3,466.89, equivalent to approximately 

61.7% of the 2025 federal reference value for primary total 

knee arthroplasty [23]. 

These values indicate that viscosupplementation may 

represent a substantial cost when repeated cycles are used. 

Therefore, its incorporation or expansion in SUS should 

depend on objective clinical protocols prioritizing patients 

with mild-to-moderate OA, partial failure of conservative 

measures, no immediate surgical indication, and measurable 

functional goals. Unselective use may reduce health value, 

especially when benefit is small or short-lived. Conversely, 

selective use may help reduce pain, improve function, and 

possibly postpone more costly interventions in appropriately 

selected subgroups. 

PRP has emerged as a promising biological intervention for 

knee OA. Its therapeutic rationale is associated with the 

release of growth factors and bioactive mediators that may 

modulate inflammation, pain, and extracellular-matrix 

metabolism [5, 10, 11, 16]. This biological plausibility supports 

the hypothesis of symptomatic and functional benefit, 

particularly in patients with early-to-moderate OA. 

However, the evidence is insufficient to conclude that PRP 

produces definitive structural modification of the natural 

history of the disease. 

Systematic reviews and comparative studies indicate that 

PRP may produce greater improvement, or at least non-

inferior improvement, compared with HA for pain and 

function outcomes [9, 12, 14]. The randomized clinical trial by 

Lin et al. [14] found PRP to be more effective than HA, while 

reviews such as those by Laudy et al. [9] and Bannuru et al. 
[12] point to clinical benefit in different settings. These 

findings suggest that PRP may be particularly useful in 

patients with less severe joint degeneration and greater 

potential for biological response. 

The main limitation of PRP is not restricted to efficacy; it 

also involves technical standardization. Studies vary in 

platelet concentration, leukocyte presence or absence, 

centrifugation method, activation, injected volume, number 

of injections, and interval between applications. This 

heterogeneity reduces comparability of findings, makes it 

difficult to develop public protocols, and compromises 

reliable estimates of cost-effectiveness. For SUS, this 

variability has a direct implication: without technical 

standardization, the actual cost per application may vary 

widely among services, complicating budget planning and 

adoption assessments. 

From a health-value perspective, PRP may be attractive if 

produced at controlled cost, with a reproducible protocol 

and restricted indications for patients more likely to respond. 

However, unlike the generic injection procedure, no specific 

standardized SUS value for PRP was identified. Its cost 

should be estimated through local micro-costing, including 

blood collection, tubes or closed kits, anticoagulant, 

centrifugation, sterile materials, staff time, procedure room, 

waste disposal, and possible image guidance. This gap 

makes it impossible to classify PRP as a low- or high-cost 

intervention for SUS without local economic modeling. 

Therefore, its incorporation requires standardization of care, 

assessment of cost per application, outcome monitoring, and 

budget-impact analysis. 

Genicular nerve RF occupies a distinct therapeutic niche, 

aimed mainly at patients with persistent or refractory pain, 

failure of conservative treatment, contraindication to 

surgery, need to postpone arthroplasty, or residual pain after 

prior procedures. Unlike HA and PRP, its main target is not 

intra-articular biology but modulation of nociceptive 

pathways responsible for chronic knee pain [18, 22]. Thus, RF 

should be interpreted as an analgesic and functional 

intervention rather than a structural disease-modifying 

treatment for OA. 

The economic evidence included in the original article 

suggests a favorable cost-effectiveness profile for 

nonsurgical and minimally invasive OA interventions, 

including interventional strategies directed at pain [18]. 

Recent synthesis evidence indicates that cooled and pulsed 

RF techniques targeting genicular nerves may reduce pain at 

1, 3, 6, and 12 months, although functional response varies 

according to technique, patient selection, parameters, and 

success criteria [22]. These findings support RF's potential as 

an option for patients with persistent pain, particularly when 

other therapies have provided insufficient response. 

For SUS, RF may be relevant because refractory pain often 

consumes multiple health care resources, including repeated 

consultations, tests, analgesics, anti-inflammatory drugs, 

repeated physiotherapy, specialist referrals, and possible 

hospitalization. The generic procedure for percutaneous 

rhizotomy/neurotomy by radiofrequency has a hospital 
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value of R$1,328.41 in the reference consulted, composed of 

R$720.66 in hospital services and R$607.75 in professional 

services [25]. This value is approximately 23.6% of the 

federal reference value for primary total knee arthroplasty in 

2025 [23]. 

This proportion reinforces the economic plausibility of RF 

in patients with persistent pain, provided that infrastructure, 

technical training, and objective indication criteria are 

available. However, direct comparisons with HA, PRP, or 

arthroplasty should be interpreted cautiously. Table values 

do not include all procedure costs, such as imaging, room, 

electrodes, sedation, specialized materials, multidisciplinary 

staff, complications, or possible repetition. In addition, RF 

does not replace arthroplasty in patients with advanced OA 

and severe structural damage. Its role is more consistent for 

patients with refractory pain, no immediate surgical 

indication, or a need to postpone surgery. 

Inclusion of explicit financial costs for SUS shows that 

decisions about HA, PRP, and RF should be guided by 

health value, not only by unit price. OA is highly prevalent; 

therefore, small differences in per-patient cost can have 

substantial budget impact when applied to large populations. 

At the same time, effective technologies can reduce 

accumulated costs when they lower pain, disability, repeated 

rehabilitation, chronic medication use, and progression to 

hospital procedures [19, 20]. 

National data demonstrate the economic relevance of OA. In 

2018, health care costs for osteoarthritis in Brazil were 

estimated at US$50.4 million, of which 70.4% was hospital 

care; knee OA accounted for 42.2% of the total, 

approximately US$21.3 million [20]. In addition, primary 

total knee arthroplasty in SUS consumed R$271,297,010.60 

between 2012 and 2021, with an approximate mean of 

R$4,135.50 per AIH [19]. The 2025 federal update set 

R$5,622.68 for primary total knee arthroplasty, R$8,828.80 

for revision or reconstruction, and R$3,926.46 for primary 

unicompartmental arthroplasty [23]. These values reinforce 

the importance of strategies that organize care in a stepped 

manner and reduce low-value interventions. 

HA may be most appropriate for mild-to-moderate OA 

when the objective is predictable symptomatic relief. PRP 

may be considered for patients with greater potential for 

biological response, provided that a standardized protocol 

and the ability to measure local cost are available. RF is 

more suitable for refractory pain, particularly when surgery 

is undesirable, not feasible, or not indicated in the short 

term. Adoption of these technologies in SUS should include 

eligibility criteria, a maximum number of cycles, response-

assessment instruments, adverse-event recording, and 

monitoring of cost per outcome. 

From an organizational perspective, a stepped care pathway 

appears more appropriate. Health education, weight 

management when indicated, therapeutic exercise, safe 

analgesia, and rehabilitation should form the foundation of 

treatment. Injections may be considered for patients with 

partial failure of conservative treatment and no immediate 

surgical indication. RF may be reserved for persistent or 

refractory pain. Arthroplasty remains indicated for advanced 

OA with severe structural and functional impairment. This 

structure may reduce unjustified variation in clinical 

practice, improve technology selection, and support more 

rational allocation of resources. 

Economic discussion should also consider litigation. 

Technologies such as HA and PRP may be subject to legal 

claims when there are no clear protocols, transparent 

eligibility criteria, or administrative coverage definitions. 

Developing public guidelines based on clinical and 

economic evidence may reduce fragmented decisions, 

improve budget predictability, and promote equitable 

access. In this regard, this review reinforces the need for 

national studies comparing HA, PRP, and RF in real-world 

SUS settings, including procedure and supply costs, staff, 

repeated therapy, adverse events, functional outcomes, 

quality of life, and postponement of arthroplasty. 

Therefore, HA, PRP, and RF can contribute to management 

of knee OA when used selectively and according to 

protocols. HA has greater clinical maturity but becomes 

costly when administered in repeated cycles. PRP has 

potential clinical superiority in some studies but lacks 

technical standardization and economic evaluation in SUS. 

RF is economically plausible for refractory pain when 

supported by careful patient selection and appropriate 

infrastructure. Decisions to incorporate or expand these 

technologies should integrate effectiveness, safety, total cost 

of care, budget impact, and the public system's operational 

capacity. 

 

5. Conclusion 

This systematic review found that hyaluronic acid, platelet-

rich plasma, and genicular nerve radiofrequency have 

distinct roles in the minimally invasive management of knee 

osteoarthritis. HA remains the most established intra-

articular technology, with moderate clinical benefit and 

greater predictability in mild-to-moderate cases, although its 

cost becomes substantial when the product price and need 

for repeated cycles are considered. PRP has promising 

clinical potential, with favorable pain and function 

outcomes, but its use in SUS still depends on technical 

standardization, protocol definition, and micro-costing 

studies. Genicular nerve radiofrequency is an alternative 

aimed mainly at persistent or refractory pain and has 

economic plausibility when compared with the reference 

value of total knee arthroplasty, provided that it is used in 

carefully selected patients. 

Financial analysis reinforces that decisions to incorporate or 

expand these technologies in SUS should not be based only 

on the unit price of procedures, but also on total cost of care, 

duration of benefit, need for repeated treatment, reduction in 

pain and disability, and potential to postpone surgery in 

specific subgroups. These interventions may contribute to a 

stepped-care pathway for knee OA if guided by objective 

clinical criteria, outcome monitoring, cost-effectiveness 

assessment, local micro-costing, and budget-impact 

analysis, thereby integrating clinical effectiveness, safety, 

and rational allocation of public resources. 
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