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Abstract 

Introduction And objective: 

Knee osteoarthritis (KOA) is one of the leading causes of disability worldwide. It is associated 

with pain and a reduced range of joint motion. As this condition affects an increasing number 

of patients, effective treatment strategies are needed. 

The aim of the study: 

This article focuses on presenting the therapeutic methods for knee osteoarthritis. Its aim is to 

highlight their indications, mechanisms of action and effectiveness. 

Material and methods: 

The PubMed database was used to gather information on knee osteoarthritis and its treatment 

methods. The review primarily focused on systematic reviews, meta-analyses and studies. The 

most commonly used search terms were 'knee osteoarthritis' and 'knee osteoarthritis treatment'." 

Summary of current knowledge: 
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Treatment depends on the stage of the disease, the patient’s expectations, and their level of 

engagement. A wide range of therapeutic options for KOA is available - starting from 

conservative methods such as physiotherapy, through intra-articular injections and ending with 

surgical interventions. Many of these techniques can and should be used simultaneously to 

achieve the most beneficial outcome. 

Conclusions:  

Multidisciplinary approach combining various therapeutic methods involving specialists from 

different fields is often needed to achieve effective treatment. Currently, significant emphasis 

is being placed on research into cartilage regenerative therapies, which are seen as a promising 

direction for the future. 
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Introduction 

 

Osteoarthritis of the knee is a significant health issue in today's world. It is estimated that in 

2020, it affected 13% of women and 10% of men over the age of 60. The total number of people 

suffering from this condition across all age groups is approximately 250 million [2][3][34]. This 

disease is expected to become increasingly prevalent in the coming years and decades due to 

an aging population and the growing problem of obesity [1][6][34][37]. It is characterized by 

damage not only to the articular cartilage and subchondral bone but also to the synovial 

membrane, ligaments, and muscles, making it a pathology of the entire joint [2]. It leads to 

chronic pain, reduced mobility, and declining quality of life. The majority of patients still do 

not achieve satisfactory treatment outcomes. The aim of this article is to present both currently 

used therapies and those that are still under development. 
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Pathophysiology 

The pathophysiology of knee osteoarthritis (KOA) is complex and involves a combination of 

biochemical, biomechanical, and inflammatory factors that lead to the progressive degradation 

of articular cartilage, formation of osteophytes, subchondral bone sclerosis and subchondral 

cysts [2][6][8]. 

The process begins with a disruption of homeostasis within the articular cartilage, triggered by 

various factors such as joint injury, genetic predisposition, biomechanical disturbances, aging 

or obesity [7]. The inflammatory response is initiated in which catabolic factors such as 

cytokines (e.g., IL-8, IL-6), proteolytic enzymes and chemokines (e.g., IP-10, RANTES) 

outweigh anabolic factors such as anti-inflammatory cytokines and growth factors [6][7]. 

As a result, articular cartilage begins to degrade and loses its ability to absorb mechanical forces 

effectively. This leads to compensatory remodeling of the underlying subchondral bone, 

manifesting as sclerosis. As an effect of tissue overloading, other structural changes occur, such 

as the formation of osteophytes (bony outgrowths) and subchondral cysts [6][7]. 

Ongoing inflammation within the joint and subsequent fibrosis of the joint capsule contribute 

to a reduction in range of motion, increased stiffness and pain of the knee joint [7]. 

Stating the diagnosis 

The diagnosis is established through a correlation of the patient’s medical history (interview), 

physical examination and imaging results. 

The typical clinical picture of KOA includes: morning stiffness or stiffness after periods of 

inactivity, pain that intensifies with physical effort and progressive loss of range of motion 

leading to a decreased quality of life [4]. 

 During the physical examination, physician assesses the joint’s range of motion, palpates for 

tenderness along the joint line, performs the patellar ballottement test to detect effusion and 

evaluates medial-lateral and anterior-posterior stability. It is also important to examine adjacent 

joints, as knee pain can often originate from hip joint pathology. 
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Various imaging modalities may be used for diagnostic purposes: magnetic resonance imaging 

(MRI), computed tomography (CT), ultrasound (US), or conventional radiography (X-ray). X-

ray is most commonly used due to its relatively low cost, wide availability and high specificity. 

Subchondral sclerosis, osteophyte formation and joint space narrowing due to cartilage damage 

are the main radiographic signs of osteoarthritis [4][5]. Importantly, if the patient presents with 

typical symptoms and clear clinical findings, the diagnosis can be made without performing an 

X-ray [5]. There are several grading systems available to assess disease severity on X-rays, with 

the Kellgren and Lawrence (K/L) scale being the most widely used. It distinguishes four grades 

[43]: 

 

Another useful tools are questionnaires such as WOMAC used to evaluate pain, stiffness and 

physical function in patients with hip and knee osteoarthritis [23] 

Conservative treatment 

Conservative treatment methods play a significant role in treatment of KOA. This is related to 

the fact that when the disease is diagnosed at an early stage, a combination of various 

conservative methods - such as weight reduction, physiotherapy, and physical therapy - can 

significantly alleviate pain, improve range of motion and functionality and slow the progression 

of KOA thereby delaying the need for invasive treatment [9][10][11] [12][14]. 

  

Excessive body weight is one of the main factors contributing to the onset and progression of 

KOA [9]. In a study conducted by Miller et al intervention group obtained an average mass 

reduction of 8,7% weight loss through a daily caloric deficit of 1000 kcal combined with an 
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exercise program performed three times a week. Patients who managed to reduce their weight 

by 11% achieved 35% lower WOMAC index scores. In this group, stair-climbing times and 6-

minute walk distance improved by 17% [14]. Another, newer study conducted by Aaboe et al. 

confirmed the beneficial effects of weight loss on knee joint loading and the overall 

biomechanical health of the joint. The study demonstrated that a weight reduction of 10% led 

to clinically significant improvements in patients - a decrease in BMI of 5.1 kg/m² was 

associated with approximately a 30% reduction in pain. Both of these studies confirm that a 

weight loss of around 10% of initial body weight is the most beneficial clinically [12][14]. 

Moreover, for every 1 kg of weight lost, the peak knee load was reduced by 2.2 N, which shows 

that even small interventions can have meaningful long-term benefits [12]. 

A systematic review by Shahid et al. focused on identifying the most effective strategies for 

weight reduction in patients with KOA. Seven intervention groups were compared: diet alone 

(D), exercise alone (E), Mediterranean diet (M), pharmacological approach (L), psychological 

intervention (P), diet plus exercise (DE) and psychological intervention plus diet and exercise 

(PDE). All interventions resulted in significant weight loss compared to the control group. 

However, significant reductions in pain symptoms were observed only in the DE and PDE 

groups. The PDE approach proved to be the most effective in terms of improving function and 

reducing pain, while the DE intervention ranked highest in improving health-related quality of 

life (HRQoL) [13]. These findings emphasize the importance of interdisciplinary collaboration 

in achieving better treatment outcomes for patients with KOA [9][12][13][14]. 

 

Physiotherapy and physical therapy represent another fundamental component of KOA 

treatment, primarily due to their minimal side effects, relative convenience and cost-

effectiveness [9]. Effective physiotherapy leads to increased quadriceps muscle strength, 

improved joint range of motion and a simultaneous reduction in pain symptoms. However 

combining conventional physiotherapy rehabilitation programs with other strategies can 

significantly improve the outcome. Notably, the integration of aquatic therapy has shown 

significantly higher satisfaction rates among older individuals compared to conventional 

physiotherapy alone. Another technique called Kinesio Taping, by supporting muscle function 

and correcting joint alignment and movement, significantly contributed to reducing pain on 

VAS scale (subjective measurement tool to asses the intensity of pain - from 0 to 10) increasing 
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the range of motion and improving hamstring flexibility — thus helping to achieve better knee 

extension compared to traditional physiotherapy alone [11]. 

 

Another source highlights the benefits of two physical therapy modalities: electrotherapy and 

laser therapy [10]: 

 

High-frequency electrotherapy, through tissue stimulation, leads to improved circulation in the 

treated area, supports tissue regeneration and promotes muscle relaxation. It also has proven 

anti-inflammatory effects and may potentially reduce cartilage degradation. It provides stronger 

analgesic effects compared to low-frequency electrotherapy; however, it is also more intense in 

sensation, which may cause discomfort in some patients. 

 

Long-term low-intensity laser therapy works by allowing waves of a specific wavelength to 

penetrate the tissues, where they are converted into energy that stimulates cellular processes 

and improves blood flow, thereby promoting tissue regeneration. It has been proven to reduce 

disability rates, decrease the use of analgesic medications and lessen pain symptoms within six 

months of initiation [10]. 

 

Pharmacological treatment 

 

Pain management is a crucial component in the treatment of knee osteoarthritis. While it does 

not address the underlying cause of the disease, it plays a vital role in improving patient's 

function and reducing pain-related discomfort [8]. Oral and topical nonsteroidal anti-

inflammatory drugs (NSAIDs), paracetamol (acetaminophen) and opioids represent the first-

line pharmacologic options [15][18][20]. In the United States, more than half of patients 

suffering from osteoarthritis are prescribed NSAIDs or opioids—65% and 71%, respectively 

[18]. 

 

However, the widespread use of opioids requires reconsideration. According to Osani et al. 

opioids had only modest effects on pain relief and functional improvement with meaningful 

effects generally limited to the first 2–4 weeks of treatment. Over time, their efficacy 
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diminished, while the risk of adverse effects increased. These side effects include nausea, 

constipation, diarrhea, vomiting and somnolence. The authors concluded that the risk-benefit 

profile of opioid therapy in KOA is questionable [20]. 

Similar conclusions were drawn in a review and meta-analysis by Da Costa et al which 

emphasized that the potential harms of opioid use generally outweigh the benefits, regardless 

of dose [18]. 

 

In contrast, NSAIDs showed robust efficacy. Diclofenac (150 mg/day), etoricoxib (60 and 90 

mg/day) and rofecoxib (25 and 50 mg/day) significantly reduced pain in 99% of treated cases. 

Among these, etoricoxib 60 mg/day and diclofenac 150 mg/day demonstrated the highest 

efficacy. Nonetheless, their use must be carefully considered due to possible gastrointestinal, 

cardiovascular and renal adverse  events which may contraindicate treatment in patients with 

comorbidities [18][19]. 

 

Topical NSAIDs, such as diclofenac applied in doses of 70–81 mg/day, offer a promising 

alternative (Level 1A recommendation). This form provides comparable efficacy with a 

considerably better safety profile [17][18]. 

 

Paracetamol (acetaminophen) remains one of the most frequently used analgesics in 

osteoarthritis management. However, several authors have criticized its limited efficacy for this 

indication. Amanda O. Leopoldino's et al review indicated that acetaminophen provides only 

minimal analgesic benefit at doses ranging from 1.95 g to the maximum permissible dose of 4 

g/day [15]. 

 

Glucosamine and chondroitin are commonly used supplements among individuals with KOA 

[16]. A systematic-review and meta-analysis by Simental et al. showed that both substances, 

when used individually, contribute to pain reduction. However, they failed to produce 

meaningful improvements in overall joint function as assessed by the WOMAC scale [21].  A 

meta-analysis of randomised controlled trials by Zhu et al. also shows that chondroitin may 

present a positive analgesic effect, while glucosamine appears to reduce stiffness in the knee 

joint. This implies that while using glucosamine and chondroitin separately might yield some 
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benefits, their combined use does not enhance outcomes. Further research is needed to confirm 

their true clinical value [16][21]. 

 

Intra-articular therapies 

The treatment of knee osteoarthritis (KOA) with intra-articular injections is most commonly 

performed using three substances: hyaluronic acid (HA), glucocorticosteroids (GCS) and 

platelet-rich plasma (PRP). 

 

Hyaluronic Acid (HA) 

HA is the most frequently used substance in intra-articular KOA therapy. It is a 

glycosaminoglycan naturally present in the synovial membrane, synovial fluid and articular 

cartilage [22][23]. Administered HA is intended to restore the joint’s shock-absorbing 

properties and improve its viscoelasticity. The study by Blicharski et al. demonstrated the 

efficacy of HA in patients with mild to moderate knee osteoarthritis - Kellgren-Lawrence scale 

Grade II-III. These patients perceived a reduction in symptoms, as determined using the 

WOMAC–Likert scale [23]. Similarly, Migliorini’s et al. systematic review showed that HA 

may be effective in the short-term relief of pain symptoms - around 4 weeks post-injection - 

while maintaining a high safety profile [22]. 

 

Platelet-Rich Plasma (PRP) 

PRP is obtained via a two-step centrifugation process of autologous plasma, resulting in a 

concentrate of platelets. This therapy has gained popularity in recent years due to its minimal 

invasiveness and relative ease of administration. PRP contains cytokines and growth factors, 

which exert anti-inflammatory effects and support tissue regeneration. After 6 months of 

therapy, PRP significantly reduced VAS and WOMAC scores, confirming its effectiveness. 

Notably, in the WOMAC scale, PRP performed better than oral NSAIDs. Moreover, studies 

have not shown a significant difference in the frequency of adverse effects compared to HA or 

placebo - making it a safe treatment option [24][25]. 
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Glucocorticosteroids (GCS) 

GCS exert anti-inflammatory effects and are particularly useful in patients with synovitis, 

where pain intensity is estimated to be up to 9.2 times higher than in patients without synovitis. 

This condition can be suspected in patients with a swollen, red, warm and painful joint - 

although this represents an advanced inflammatory stage. In early stages, physical examination 

alone may not be sufficient for diagnosis. Therefore, imaging methods like MRI or ultrasound 

may be used to better identify patients who could benefit the most from GCS therapy [27]. 

Systematic reviews and meta-analyses have shown that GCS contribute to significant pain 

reduction and functional improvement of the joint for up to 6 weeks. In the long term, a decline 

in their effectiveness is observed. In this situation, it is worth considering the implementation 

of other methods such as physiotherapy or PRP [26][28]. It is also important to avoid intra-

articular GCS in patients with uncontrolled hypertension or poorly managed diabetes, as these 

drugs may lead to hypertension and hyperglycemia.  

 

Surgical Treatment: 

 

Total Knee Arthroplasty (TKA) 

 

This is the gold standard treatment for advanced KOA. With an aging population and 

consequently growing number of people affected by osteoarthritis, the number of TKA 

procedures is increasing. Projections estimate that in 2030, up to 161,000 such procedures will 

be performed in Australia and up to 1.2 million in the UK in 2035. In the United States, the 

number is expected to reach 3.5 million in 2030. Ever-improving implants, continuously refined 

surgical techniques and rising patient expectations regarding quality of life have resulted in a 

large number of patients eager to undergo this procedure [33]. 

 

Procedure  

 

There are many ways to perform this operation. The following aims to guide  through the main 

steps that are common across different techniques. 
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Perioperatively, 40 mg of low molecular weight heparin is administered subcutaneously 

approximately 12 hours before the procedure and intravenous antibiotic prophylaxis is typically 

administered as 2g of cefazolin about 30 minutes before surgery. The procedure is most often 

performed under spinal anesthesia, often in combination with femoral nerve block. 

The surgeon gains access to the joint cavity by incising the skin, subcutaneous tissue and fascia, 

followed by the joint capsule. Then the hypertrophic synovium, osteophytes, menisci and the 

anterior cruciate ligament – and sometimes also the posterior cruciate ligament, depending on 

the implants used – are removed.  With the help of special cutting guides, surgeon resects parts 

of the femur and tibia articular surfaces, in a way that corrects the abnormal limb axis. Trial 

implants are then inserted into the prepared areas. The stability of the joint in the frontal plane 

and the range of flexion and extension are checked. Then the trial implants are replaced with 

the final components, once the appropriate parameters are achieved. The joint cavity is irrigated 

and tranexamic acid is administered to reduce postoperative bleeding. The soft tissues are then 

sutured in layers [35].  

 

A review and meta-analysis by Trieu et al. shows that 84% of individuals under the age of 65 

were satisfied or very satisfied with the outcomes of treatment within two years following total 

knee arthroplasty (TKA). A 4-point Likert scale and the VAS scale were used for assessment. 

Within 10 years after the procedure, between 90.2% and 93.5% of patients reported satisfaction 

- however, the methods of measurement for this period are not specified [33]. 

The systematic review by Woodland et al. indicates that in age groups 65–74 years, 75–84 years, 

and ≥85 years, the average satisfaction score on a 100-point scale ranged from 83.6 to 85.2 

points [34]. 

 

Osteotomy and unicompartmental knee arthroplasty (UKA) 

 

Osteotomy and unicompartmental knee arthroplasty (UKA) are therapeutic options for patients 

suffering from osteoarthritis affecting only one compartment of the knee. Both methods 

can  contribute to improved joint function, pain reduction and thus delaying the need for total 

knee arthroplasty (TKA) [32]. 



 

12 

 

UKA involves replacing only the damaged compartment of the knee joint with a prosthesis, 

while the unaffected compartments remain intact. Patients eligible for this procedure should 

meet the following criteria: angular deformity <15 degrees, flexion contracture <5 degrees, 

ROM >90 degrees, and good knee joint stability. In these patients, this approach allows for 

preservation of more bone mass and the anterior cruciate ligament compared to TKA – making 

it a less invasive option. UKA is associated with lower postoperative pain levels but with a 

smaller range of motion in the knee joint compared to high tibial osteotomy (HTO) according 

to Ping’s et al. systematic review [36]. 

 

High tibial osteotomy (HTO) is a procedure aimed at offloading the damaged, typically medial, 

compartment of the knee joint. Proper patient selection is essential. Age under 65, mild to 

moderate joint degeneration ((< Grade III according to the Ahlbäck classification - (5 grade 

radiographic scale used to asses knee osteoarthritis)), good range of motion and absence of 

ligament instability are features that should characterize those qualified for this surgery [36]. In 

cases involving the medial compartment, the axis of the knee is corrected by eliminating varus 

deformity, thereby restoring a proper weight-bearing line [31][32]. The main advantage of this 

method is minimal interference with soft tissues and the fact that it usually does not adversely 

affect joint mobility and stability [31]. A systematic review by He et al. shows that treatment 

outcomes compared to UKA were similar in terms of Hospital for Special Surgery (HSS) scores 

(questionnaire focusing on patient’s functionality level of pain), walking speed, patellofemoral 

joint degeneration and revision rates. What distinguished this method was a significantly better 

range of motion in the knee joint compared to UKA. 

It has been shown that in patients under the age of 60 with medial compartment KOA, HTO is 

the most cost-effective intervention in terms of clinical improvement versus economic burden. 

In contrast, patients over 60 derive greater benefit from undergoing UKA [31][32]. 

 

Arthroscopy: 

Arthroscopy is a minimally invasive surgical procedure in which access to the knee joint is 

gained through two or three small skin incisions. Procedure is conducted under camera guidance 

with a help of special instruments inserted to the knee joint through trocars. When operating, 
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surgeon can remove loose bodies, inflamed synovial membrane, suture or excise the meniscus 

or in certain cases fill cartilage defects [29]. 

However, its use in the context of treating osteoarthritis is increasingly questioned. A systematic 

review by Zhang et al. showed that the effectiveness of arthroscopy does not surpass that of 

conservative therapies such as physical therapy, intra-articular injections of hyaluronic acid 

(HA) or platelet-rich plasma (PRP), thus challenging its routine application [29].  

A review by O’Connor et al. also demonstrated that this method has only a minimal impact on 

symptom relief and functional improvement in both the short and long term, when compared to 

patients treated conservatively [30]. 

 

Modern/Experimental Approaches: 

 

Stem cells are a method that holds great promise. These cells, derived from various sources 

such as bone marrow, peripheral blood, adipose tissue or amniotic fluid, are known for their 

differentiation potential and for their anti-inflammatory and immunomodulatory properties 

[37][38]. Due to these abilities, when properly induced, they can develop into various other cell 

types, such as chondrocytes or osteoblasts. Therefore, they may serve in the regeneration and 

repair of damaged articular cartilage, which is the underlying pathology in KOA. In the meta-

analysis by Huang et al., it was shown that, compared to patients treated with hyaluronic acid 

(HA) or glucocorticoid (GC) injections, those who received MSC therapy achieved better 

outcomes after 24 months in both the VAS and IKDC (International Knee Documentation 

Committee - a questionnaire including questions in three categories: symptoms, sports activity 

and knee function; scoring range: 0–100.) scores [38].  In the systematic review by Wiggers et 

al., it was reported that in 30% of the analyzed cases, stem cell therapy led to improvements in 

cartilage appearance on MRI scans - indicating regeneration. In other 50% of the cases there 

were no signs of further cartilage loss. Clinical outcome measures improved in 73% of the 

treated groups compared to controls. Patients receiving therapy showed improvements of 1.8 - 

4.4 points on the VAS scale and 18 to 32 points on the KOOS (Knee injury and Osteoarthritis 

Outcome Score - questionnaire including questions in 5 categories: pain, symptoms, daily 

activities, sports and recreation and quality of life). 
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No serious adverse effects of this therapy were observed. Mild adverse events were reported in 

30% of patients, including transient pain and mild joint swelling [37]. These results are 

promising, however, further studies are needed to evaluate the long-term clinical effects of this 

therapy [37][38]. 

 

Fibroblast Growth Factor (Sprifermin, FGF-18) is a synthetic form of human FGF-18. It binds 

to its specific receptor, FGFR3, on the surface of articular cartilage, leading to its regeneration 

[39][40]. In the review by Cao et al., it was shown that FGF-18 did not reduce cartilage loss in 

the medial compartment of the knee joint, however, it did reduce cartilage thinning in the lateral 

compartment [40]. The study by Reker et al. demonstrated that treatment with Sprifermin 

administered once a week for three weeks resulted in an increase in cartilage thickness 

throughout the entire knee joint. No significant adverse effects were observed following intra-

articular administration of FGF-18 [39]. 

 

Nerve Growth Factors (NGFs) play a key role in pain signaling - particularly in KOA. 

Therefore, various antibodies have been developed to inhibit or block NGF - anti-NGF 

antibodies. By blocking NGF, they reduce the sensitivity of peripheral pain receptors and the 

expression of neuropeptides responsible for pain transmission. As a result, they provide 

excellent pain control - surpassing that offered by NSAIDs, opioids or selective COX-2 

inhibitors, thereby becoming a very promising analgesic method.  [41] [42].  

 

Summary 

This review presents various therapeutic methods currently used in the treatment of knee 

osteoarthritis. Treatment is selected based on the severity of the disease as well as the 

preferences and capabilities of the patients. As first-line therapy in cases of mild to moderate 

KOA, conservative methods are applied, including weight reduction, physiotherapy and 

analgesic treatment. If pain persists, intra-articular injections can be considered, such as 

hyaluronic acid, corticosteroids or platelet-rich plasma (PRP), with the latter demonstrating the 

most favorable long-term analgesic effect. When conservative and minimally invasive 

treatments fail, surgical interventions are introduced. In selected cases, high tibial osteotomy or 

unicompartmental knee arthroplasty may be appropriate. Arthroscopy, however, has not shown 
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significant clinical benefits for this indication. Total knee arthroplasty remains the gold standard 

for advanced-stage KOA. A crucial aspect of current research is the development of novel 

therapies, particularly those aimed at cartilage repair and regeneration. Treatments involving 

stem cells or growth factors such as FGF-18 offer hope for more effective and less invasive 

management. However, further studies are needed to evaluate their long-term efficacy. 
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