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ABSTRACT 

Background: Osteoarthritis (OA) is the most prevalent type of joint disorder, with the hip, knee, and metacarpophalangeal joints, as 

well as the cervical and lumbar vertebrae, being particularly susceptible. Knee osteoarthritis (KOA), the most common chronic 

degenerative joint disease, leads to significant morbidity and disability. The increasing life expectancy and an ageing population mean 

that KOA not only diminishes patients’ quality of life but also poses a public health challenge. Currently, there is no permanent cure for 

KOA. Available treatments primarily focus on alleviating symptoms and slowing disease progression. Effective management requires 

a strategy to address both clinical symptoms and disease progression. Initial treatment should be conservative and may include both 

pharmacological and non-pharmacological methods. Surgery may be considered as a last resort if conservative treatments are 

ineffective. This review synthesizes current knowledge on knee OA and its various treatment strategies for reducing pain and stiffness 

while improving patient functionality. Objectives: This study focuses on a comprehensive review of knee osteoarthritis and its currently 

available treatment modalities recommended for patients presenting with symptoms. Methods: A thorough literature search was carried 

out in search engines like PubMed and Google Scholars using following primary terms; "Osteoarthritis"; "Knee Osteoarthritis"; 

"Management of KOA"; "CAM therapy". Articles meeting the inclusion criteria were included in this review. 
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nee osteoarthritis (KOA) is a prevalent and 

progressive joint disease characterized by chronic 

pain and functional limitations. It commonly develops 

after the age of 40, with more prevalence in older age group. 

Key risk factors include advancing age, female gen- der, heavy 

physical activity, and prior injuries. Over recent decades, the 

incidence of OA in the global population of people aged above 

30 years has been 14.8%, and this number is expected to 

continue increasing by 2050, creating a greater burden on 

healthcare systems worldwide [1]. OA causes significant pain 

and disability, which affects patients’ quality of life resulting in 

considerable economic costs. With the ageing population and 

the rise of obesity, the economic impact of OA is anticipated to 

increase. Understanding the prevalence and risk factors of OA 

is vital for planning effective and cost-efficient healthcare 

strategies.  

Further research into the disease’s pathogenesis and 

potential therapeutic targets is essential as the new disease-

modifying treatments, both conventional and complementary, 

could greatly benefit patients. This review aims to present 

current knowledge about knee OA, existing therapies that 

include conservative treatments (pharmacological and non-

pharmacological), surgical, and complementary approaches. To 

compile this review, in-depth searches were conducted using  
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well-established databases focusing on the most recent and 

relevant published data. The objective is to summarise current 

findings and provide insights into various therapeutic strategies 

for managing knee OA. 

KNEE OSTEOARTHRITIS 

Epidemiology 

Understanding the prevalence and risk factors of OA is crucial 

for educating the public and developing cost-effective 

therapies. In 2003, OA was the sixth leading cause of disability 

globally and was projected to become the fourth by 2020 [2]. 

By that year, an estimated 595 million people worldwide were 

affected by osteoarthritis, representing 7.6% of the global 

population and a 132.2% increase in cases since 1990. 

Projections indicate that by 2050, cases of knee OA could rise 

by 74.9%, hand OA by 48.6%, hip OA by 78.6%, and other 

forms of OA by 95.1% compared to 2020 figures [1]. In India, 

the situation is similar, with the number of individuals suffering 

from OA rising from approximately 23.46 million in 1990 to 

62.35 million in 2019. Addressing risk factors such as obesity, 

injuries, and occupational stress is essential to mitigate the 

current and future impact of this condition. Epidemiological 

studies indicate that OA is the most common cause of pain and 

disability in many countries, with an overall prevalence of knee 

OA estimated at 28.7%, and a higher prevalence of 31.6%  

_____________________________________________ 

Correspondence to: Leena Girish, Department of 

Homoeopathic Pharmacy, Shree Vidyadhiraja Homoeopathic 

Medical College, Nemom, Tvm. 

Email: leenagirish72@gmail.com 

K 

mailto:leenagirish72@gmail.com


Girish and K T                                                                                                        Understanding Knee Osteoarthritis  

Online First                                                                                                                                       Indian J Integr Med | 2  

among females [3]. A cross-sectional study conducted in Kerala 

revealed a prevalence of 41.6% in 375 middle-aged women. 

Associated factors included increasing age, menopause, 

hysterectomy, family history of osteoarthritis, a BMI over 30, 

and a history of knee joint trauma [4]. 

Risk Factors 

Risk factors for OA can be categorized into non-modifiable and 

modifiable types. Non-modifiable risk factors include 

hereditary factors, such as genetic mutations, and congenital 

factors, such as inherited bone shape abnormalities around the 

knee joint. In contrast, modifiable risk factors can be addressed 

through treatment. The most significant modifiable risk factor 

is being overweight. Excess weight places additional stress on 

weight-bearing joints, leading to harmful effects and promoting 

inflammation [5]. A review by Dong et al. identified several risk 

factors such as the history of knee joint trauma, overweight or 

obesity, female gender, and age 40 or older. Protective factors 

included increased physical activity and a higher level of 

education [6]. To alleviate the burden of knee osteoarthritis and 

safeguard the health of middle-aged and elderly individuals, it 

is essential to identify as many risk factors related to KOA as 

possible. 

Etiology 

Knee osteoarthritis is classified into primary and secondary, 

based on its underlying cause. Primary knee osteoarthritis 

occurs due to articular cartilage degeneration without a specific 

identifiable reason, often attributed to ageing and general wear 

and tear. In contrast, secondary knee osteoarthritis results from 

cartilage degeneration linked to a known cause. The causes of 

secondary knee OA can include post-traumatic factors, 

congenital malformations, abnormal joint positions, 

postoperative changes, metabolic conditions, endocrine 

disorders, or aseptic osteonecrosis. 

Symptomatology 

Key symptoms of KOA include pain, joint stiffness, decreased 

muscle performance, and an increased risk of disability, all of 

which significantly impact patients’ quality of life (QoL). 

Compared to other chronic conditions, individuals with 

musculoskeletal disorders report some of the lowest health-

related quality of life (HRQoL) scores, with knee OA patients 

showing lower scores across all HRQoL measures compared to 

age-matched norms [7]. Identifying therapies that enhance QoL 

in patients with knee OA may help alleviate the clinical, 

economic, and social burdens associated with this disease. 

Diagnosis 

The diagnosis of knee OA relies on a combination of medical 

history, physical examination, and radiographic imaging. 

Radiographs are a widely used method for assessing the 

severity of knee OA due to their availability and relatively low 

cost [9]. The severity of the disease can be classified using the 

Kellgren–Lawrence (KL) grading system based on 

radiographic findings. This classification is essential for clinical 

decision-making and treatment planning. The KL system was 

initially established using anteroposterior (AP) knee 

radiographs, with each radiograph graded from 0 to 4. These 

grades correspond to increasing severity of OA, where Grade 0 

indicates no OA presence and Grade 4 indicates severe OA [10]. 

Table 1: Clinical Criteria for the Diagnosis of Knee Osteoarthritis 

[8]. ESR - Erythrocyte Sedimentation Rate; RF – Rheumatic 

Factor; SFOA – Synovial Fluid from Osteoarthritis 

Clinical and laboratory Clinical and 

radiographic 

Clinical 

Knee pain + at least 5 of 9: Knee pain + at least 1 

of 3: 

Knee pain + at 

least 3 of 6: 

Age > 50 years Age > 50 years Age > 50 years 

Stiffness < 30 minutes Stiffness < 30 minutes Stiffness < 30 

minutes 

Crepitus Crepitus Crepitus 

Bony tenderness + Bony tenderness 

Bony enlargement Osteophytes Bony enlargement 

No palpable warmth  No palpable 

warmth 

ESR < 40   

mm/hour   

RF < 1 : 40   

SF OA   

92% sensitive 91% sensitive 95% sensitive 

75% specific 86% specific 69% specific 

PATHOGENESIS 

All tissues within or surrounding the joint are affected by knee 

osteoarthritis. The primary structures involved include articular 

cartilage, subchondral bone, synovium, infrapatellar fat pad, 

menisci, periarticular muscles and tendons. Additionally, 

cytokines, chemokines, microRNAs, gene expression, and 

other molecular factors play significant roles in the progression 

of the disease. 

Articular Cartilage 

Healthy articular cartilage maintains a balance among 

proteoglycans, type II collagen, water, and chondrocytes, with 

the latter crucial for both synthesis and repair of any cartilage 

damage. In OA, the upregulation of matrix metalloproteinases 

(MMPs), disrupts this balance, leading to a loss of 

proteoglycans and collagen. Initially, chondrocytes increase 

proteoglycan synthesis to counteract this deterioration and 

produce tissue inhibitors of MMPs (TIMPs). However, this 

compensatory response is inadequate, resulting in decreased 

proteoglycan levels, increased water content, disorganised 

collagen structure, and reduced elasticity of the articular 

cartilage. These changes contribute to cartilage fissures, 

cracking, and ultimately the abrasion of the articular surface 

[11]. 

In OA, the cartilage itself is not the sole structure affected. 

Cartilage lacks vasculature and innervation, which means it 
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does not generate pain or inflammation in the early stages of 

the disease. Consequently, pain typically arises from changes in 

the non-cartilaginous components of the joint, including 

ligaments, subchondral bone, joint capsule, peri-articular 

muscles, and synovium [12]. 

Synovium 

The synovial membrane, along with synovial fluid, constitutes 

the synovium. Avascular cartilage relies on synovial fluid for 

nutrients and uses it as a reservoir for its degradation products 

[13]. In KOA, synovial fluid has been found to contain various 

inflammatory mediators, including plasma proteins, 

prostaglandins (such as PGE2), leukotrienes (like LKB4), 

cytokines (including TNF, IL-1β, IL-6, IL-15, IL-17, IL-18, and 

IL-21), growth factors (such as TGF-β, FGFs, VEGF, and 

NGF), nitric oxide, and additional prostaglandins [14]. These 

components can stimulate the production of matrix 

metalloproteinases and other hydrolytic enzymes, including 

cyclooxygenase-2 and prostaglandin E, leading to cartilage 

degradation through the destruction of proteoglycans and 

collagen [15]. 

Infrapatellar Fat Pad, Menisci, Periarticular Muscles, 

Ligaments, and Tendons 

Hoffa’s infrapatellar fat pad (IPFP) positioned between the 

synovium and the joint capsule, is situated on the anterior 

compartment of the knee. Its primary role is to mitigate the 

impact of loading forces, thereby protecting the knee from 

mechanical injury. The IPFP is a highly sensitive tissue 

composed of adipocytes, fibroblasts, leukocytes, macrophages, 

and various immune cells. In patients with OA, there is an 

increased concentration of substance P produced by innervated 

C fibres, which induces structural changes in the IPFP [20]. 

Additionally, significant levels of FGF-2, VEGF, TNF-α, and 

IL-6 are detected in the IPFP and synovial fluid of OA patients 

[21]. 

The loss of meniscus function contributes to OA by 

compromising joint stability and leading to abnormal 

mechanical loading [22]. When the meniscus is injured or 

damaged, it can result in cartilage loss, alterations in the 

subchondral bone, bone marrow lesions, and synovitis [23]. 

One of the primary functional limitations associated with knee 

OA is the dysfunction of the quadriceps, hamstrings, and hip 

muscles [24]. Increased intramuscular fat content within the 

quadriceps has been identified as a strong predictor of knee 

cartilage loss [25]. 

The Role of Cytokines, Chemokines, miRNA, Gene 

Expression, and Other Molecules 

Cytokines are the primary signalling molecules involved in the 

immune response in OA. They are generally classified into two 

main subgroups based on their metabolic effects: inflammatory 

and anti-inflammatory. Key inflammatory cytokines include 

IL-1β, TNF-α, IL-6, IL-8, and IL-17, while the primary anti-

inflammatory cytokines are IL-1Ra, IL-4, IL-10, and IL-13 

[26]. Studies measuring IL-8 levels in synovial fluid have 

demonstrated a strong correlation between OA severity and 

MMP-13 activity; notably, a decrease in IL-8 concentration has 

been observed following anti-inflammatory treatment [27]. In 

addition to their involvement in the inflammatory response, a 

relationship between pain and cytokine levels has been 

identified, with IL-6 and IL-8 correlating with pain during 

movement, and TNF-α correlating with pain at rest and during 

movement [28]. 

Adipokines 

Obesity is a well-established risk factor for the development of 

OA, with the incidence of knee OA being four times higher in 

obese individuals compared to those in the control group [29]. 

Research indicates that biomechanical and metabolic factors 

combined contribute to the relationship between obesity and 

knee OA [30]. 

Genetics and Epigenetics of OA 

Despite the complex etiology of osteoarthritis (OA), genetic, 

genomic, and epigenetic studies have enhanced our 

understanding of the molecular processes involved. Identifying 

genetic risk loci associated with OA variants aids in elucidating 

the biological mechanisms that contribute to its development, 

potentially identifying targets for therapy. Among the 90 

genetic loci identified in various genome-wide association 

studies (GWAS), 16 genes have been recognized as significant 

for knee OA. These include GDF5, ZNF345, SOX9/ROCR, 

SMG6, NF1, NFAT/WWP2, USP8, ALDH1A2, SBNO1, 

COL27A1, COL6A4P1, DUS4L/COG5, BTNL2, AP3B1, 

SDPR, and LTBP1. The predictive value of these genetic risk 

loci variants may serve as a useful prognostic tool for predicting 

the incidence and progression of OA [31]. 

The Role of miRNAs in Epigenetic Regulation of OA 

One of the key epigenetic mechanisms involved in regulating 

gene expression is non-coding RNA (ncRNA) [32]. 

MicroRNAs (miRNAs) are a class of non-coding RNAs that 

bind to mRNA, thereby regulating gene expression by altering 

protein synthesis. This regulation occurs either through the 

repression of translation or by promoting mRNA degradation 

[33]. Research has shown that miRNAs influence several 

signalling pathways commonly associated with OA. Many 

miRNAs have been identified in tissues affected by OA, with 

evidence suggesting that a single gene may be regulated by 

multiple miRNAs [34]. 

Mitochondrial Genetics and Epigenetics in Osteoarthritis 

Mitochondrial dysfunction has been identified in human 

chondrocytes affected by OA, primarily due to reduced activity 

of the mitochondrial electron transport chain (MRC) and altered 

ATP production. It is thought that mitochondrial function may 

be disrupted through two main mechanisms: somatic mutations 

in mitochondrial DNA (mtDNA) and direct effects from 

cytokines, prostaglandins, reactive oxygen species, and nitric 
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oxide. This dysfunction can lead to oxidative stress, 

chondrocyte apoptosis, inflammation induced by cytokines, 

and calcification of the cartilage matrix. These factors may 

serve as potential biomarkers for early detection of OA, 

particularly about mtDNA polymorphisms [35]. 

Additionally, reviews on knee OA pathogenesis indicate 

that the pathological changes as- sociated with the disease are 

not solely attributed to alterations in articular cartilage; rather, 

they impact nearly all tissues surrounding the joint, supporting 

the concept that “OA is a whole joint disease.” 

Management of Knee Osteoarthritis 

Knee OA is among the leading global causes of disability and 

chronic pain. The treatment of OA requires a multidisciplinary 

approach, incorporating various management strategies, 

including patient education, self-management, non-

pharmacological and pharmacological treatments, as well as 

surgical interventions for patients who do not respond to non-

operative measures. Management options for knee OA can 

generally be categorized into conservative (non-operative) and 

surgical (operative) methods. Conservative management 

typically includes both pharmacological and non-

pharmacological options, serving as the first line of treatment 

to prevent or postpone the need for surgical procedures. 

Additionally, complementary and alternative therapies are 

available for managing knee OA. The various management 

options are detailed in Figure 1. This review aims to provide 

clinicians with clear guidance and accessible resources to 

develop a coordinated and effective management plan that 

maximizes patient involvement. 

 

 

Figure 1: Various management options for Osteoarthritis 

NON-PHARMACOLOGICAL OPTIONS FOR KOA 

Lifestyle modification: Weight Reduction and Exercise: 

Overweight and obesity are significant risk factors for knee OA 

[37]. Consequently, weight reduction is often one of the initial 

recommendations for overweight patients. According to 

OARSI guidelines, a moderate weight loss of 5% over a 20-

week period can alleviate pain and enhance physical function 

[38]. Exercise is beneficial for improving knee OA symptoms; 

land-based exercises provide small to moderate pain relief, 

while water-based exercises also demonstrate beneficial effects, 

though quantification of these effects is lacking [39]. Systematic 

reviews have shown that a 10% weight loss can improve 

function by 28% [40]. 

Physical Therapy: Strength Training 

Physiotherapy encompasses various physical interventions, 

including transcutaneous electrical nerve stimulation (TENS), 

low-level laser therapy (LLLT), electroacupuncture (EA), and 

therapeutic ultrasound (US). A systematic review and meta-

analysis indicated that EA, TENS, and LLLT can reduce short-

term pain (up to 4 weeks) in knee OA patients [41]. 

Acupuncture 

The exact mechanism by which acupuncture provides pain 

relief in OA is not entirely clear, but it is likely associated with 

changes in neurotransmitters involved in pain perception. A 

minimum of four weeks of treatment is generally 

recommended, and many experts suggest more than ten 

sessions. Research conducted by Manyanga et al. indicated that 

acupuncture resulted in a significant reduction in pain and 

improved functional mobility, with minimal side effects 

reported [42]. 

Biomechanical Interventions: Bracing and Foot Orthoses 

Non-surgical and non-drug treatments for OA that affect the 

medial or lateral tibiofemoral compartment can include bracing 

of the knee or foot. According to Raja et al.[43], knee braces 

and foot orthoses help reduce pain and joint stiffness. The 

Osteoarthritis Research Society International and the American 

College of Rheumatology also suggest using laterally wedged 

insoles for medial compartment knee OA. Knee sleeves, which 

provide warmth and mild compression, are beneficial in early-

stage knee OA, though they do not improve joint stability. In 

cases of moderate to severe OA, corrective or realignment 

braces are more effective as they provide additional benefits by 

reducing compressive forces on the affected joint compartment. 

Bracing is generally contraindicated in cases with a flexion 

contracture over 10°, peripheral vascular disease, or severe 

contact dermatitis. 

The progression of OA is often linked to biomechanical 

failures in the knee, such as laxity and deformities. For these 

patients, initial therapies for early knee OA should focus on 

unloading the knee joint. Minimally invasive medical devices, 
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including patient-specific interpositional implants and 

extracapsular joint unloading implants, are currently being 

developed to meet this clinical need [44]. 

Gait Retraining 

Gait modification is an effective and low-cost option for OA 

patients, but its implementa- tion in clinical practice can be 

challenging. It requires a detailed assessment of pathological 

gait parameters due to the natural variability in gait patterns 

[45]. 

Self-Management Education Programs 

Encouraging individuals to actively engage in managing their 

condition is a crucial aspect of care for chronic diseases. 

OARSI recommendations, based on meta-analyses of 

randomized controlled trials, suggest that self-management 

education (SME) programs can provide pain relief, albeit with 

a small effect size [46]. 

The pharmacological management of KOA 

The pharmacological management of knee osteoarthritis 

primarily focuses on alleviating symptoms, which often helps 

maintain patient mobility. However, when symptoms become 

pronounced and painful, medication can be beneficial. A variety 

of drugs are available, particularly non-steroidal anti-

inflammatory drugs (NSAIDs), often used alongside other 

medications, opioid analgesics, agents that promote cartilage 

health, and herbal products. Topical treatments are also widely 

favoured due to their minimal systemic side effects and high 

patient acceptance. Additionally, intra-articular therapies like 

glucocorticoids and hyaluronic acid are utilized for 

osteoarthritis treatment. 

Analgesics 

Acetaminophen is an affordable analgesic recognized as a first-

line treatment for osteoarthritis (OA). It can be taken 

occasionally for mild pain but should not be used continuously, 

as it does not modify the structure of the joint. Patients are 

advised to limit their intake to a maximum of 4 g per day. A 

Cochrane meta-analysis of five randomized controlled trials 

(RCTs) indicated that paracetamol reduces pain by an average 

of four points on a 0 to 100 scale compared to placebo, with a 

5% improvement from baseline [47]. However, acetaminophen 

did not demonstrate significant immediate effects on functional 

improvement, although there was a short-term enhancement of 

three points on a 0 to 100 scale [48]. 

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 

NSAIDs are relatively low-cost medications that provide 

analgesic, anti-inflammatory, and antipyretic effects. They 

function by inhibiting cyclooxygenase-2 (COX-2), an enzyme 

involved in the synthesis of prostaglandins. There are several 

classes of NSAIDs available. 

Acetylsalicylic acid (aspirin) belongs to the salicylate 

group. Ibuprofen, a derivative of propionic acid, can be 

administered in low doses of 400 mg three times daily or 

medium doses of 600 mg three times daily, with a maximum 

limit of 3200 mg per day. Another propionic acid derivative is 

naproxen, which can be given at a low dose of 250 mg three 

times daily or a medium dose of 500 mg twice daily, with a 

maximum of 1250 mg daily. Diclofenac, from the phenylacetic 

acid group, can be prescribed as a low dose of 50 mg twice daily 

or a medium dose of 75 mg twice daily, not exceeding 200 mg 

daily. Celecoxib is a selective COX-2 inhibitor, available in a 

low dose of 200 mg once daily or in medium/maximum doses 

of 200 mg twice daily [49]. 

Careful consideration should be given when prescribing 

NSAIDs, particularly by review- ing the patient’s drug history. 

The concurrent use of acetylsalicylic acid and other NSAIDs 

increases the risk of gastrointestinal side effects, such as peptic 

ulcers [50]. COX-2 in- hibitors and ibuprofen are regarded as 

NSAIDs with the lowest incidence of peptic ulcer 

complications [51]. For patients with a history of high peptic 

ulcer bleeding, alternative therapies should be prioritized. If 

NSAIDs are necessary, COX-2 inhibitors can be pre- scribed 

alongside gastroprotective agents or a high-dose proton pump 

inhibitor. Addition- ally, eradicating Helicobacter pylori, which 

increases the risk of gastrointestinal bleeding, should be 

considered for patients requiring long-term NSAID treatment. 

In the absence of risk factors for peptic ulcer bleeding, NSAIDs 

can be prescribed without gastroprotective co-therapy. 

However, it is important to note that NSAIDs may elevate the 

risk of cardiovas- cular events, particularly with COX-2 

inhibitors and high doses of diclofenac and ibuprofen [39]. 

Among NSAIDs, naproxen is associated with a lower risk of 

cardiovascular events [52]. 

Opioid Analgesics 

Opioid analgesics can be administered orally, via injection, or 

through transdermal patches. Oral opioids are classified based 

on their analgesic potency. Codeine represents an oral opioid 

with low analgesic potency, while oxycodone and morphine 

have higher potencies. Transdermal opioids used for OA 

typically include stronger options, such as buprenorphine and 

fentanyl. Compared to placebo, opioid analgesics provide a 

notable improvement in pain, resulting in an average 

reduction of 0.7 cm on a 10-cm visual analogue scale. How- 

ever, even short-term use of opioid analgesics is linked to 

adverse effects [53]. The most common side effects are 

gastrointestinal (e.g., constipation and dry mouth) and central 

nervous system issues (including sleep disturbances in 25% and 

memory deficits in 24% [54]). 

It is also important to note that opioid analgesics carry a risk 

of abuse, so they are generally reserved for cases where other 

analgesics have failed or for patients who are not candidates 

for surgery. Dosing for opioids in OA can be challenging; 

typically, patients start on low doses, which can be adjusted as 

needed. Tramadol is considered an atypical opioid and is 

associated with fewer adverse effects, such as constipation, and 
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has a lower potential for abuse. The recommended dosage for 

tramadol is 50 to 100 mg every 4 to 6 hours [55]. A randomized 

controlled trial (RCT) demonstrated that the transdermal 

fentanyl patch, which releases 25 µg/h of fentanyl, significantly 

reduced pain compared to placebo [56]. 

Topical Analgesics 

Topical analgesics are effective for the localized treatment of 

OA when symptoms are mild. Active ingredients commonly 

found in topical analgesics include capsaicin and topical 

NSAIDs [57]. 

Glucosamine and Chondroitin Sulfate 

A Cochrane meta-analysis indicates that glucosamine, 

chondroitin, and their combination result in a slight reduction 

in pain, averaging 0.3 to 0.5 cm on a 10-cm visual analogue 

scale when compared to placebo in patients with hip and knee 

osteoarthritis. This clinical effect is regarded as minimal [58]. 

Invasive Procedures Intraarticular Glucocorticoids 

Glucocorticoids have demonstrated anti-inflammatory 

properties and can inhibit the pro- duction of collagenases, 

which contribute to cartilage damage in OA [59]. Intraarticular 

glucocorticoids are particularly beneficial for patients who do 

not experience improvement with non-steroidal anti-

inflammatory drugs (NSAIDs). Several systematic reviews 

have evaluated the use of intraarticular corticosteroids in OA, 

yielding relatively consistent re- sults. A recent Cochrane meta-

analysis encompassing 27 trials found that intraarticular 

corticosteroids resulted in a ten-point reduction in pain on a 

scale from 0 to 100 compared to placebo. This effect is 

primarily observed one week after injection and can last for 4 

to 6 weeks. Similar improvements in function and duration of 

effect were noted [60]. 

Due to a limited number of studies, it is challenging to 

provide an evidence-based rec- ommendation regarding which 

glucocorticoid to use. The dosage varies depending on the joint 

being treated. For large joints such as the shoulder, knee, and 

ankle, methylpred- nisolone acetate or triamcinolone acetonide 

can be administered in doses of 20 to 40 mg (1 ml). 

Intraarticular glucocorticoids can be injected up to once every 

three months [25]. The most significant complication 

associated with intraarticular glucocorticoid injections is septic 

arthritis, although its incidence is quite low, at less than 0.08%. 

The most common complication is a post-injection flare, 

characterized by an increase in pain within 24 to 48 hours after 

the injection, occurring in up to 10% of patients receiving the 

injection [61]. 

Intraarticular Hyaluronic Acid 

Hyaluronic acid is essential for maintaining the viscoelastic 

properties of synovial fluid, and its concentration is lower in 

OA compared to healthy joints. Supplementation with 

hyaluronic acid is thought to help alleviate symptoms of KOA 

[62]. This relatively expensive Visco supplement is available in 

both naturally occurring hyaluronan and synthetic forms, such 

as hylan GF 20. According to a Cochrane review, 

viscosupplements have been shown to improve pain and 

function by approximately 54% and 32%, respectively, in the 

5- to 13-week period following injection when compared to 

placebo [63]. Injections of hyaluronic acid should be reserved 

for patients who have not responded to oral pharmaco- logic 

treatments and for those who are either contraindicated for or 

hesitant to undergo joint replacement surgery. Some authors 

recommend starting with glucocorticoid injections as the first-

line option, and if those are ineffective, then intraarticular 

hyaluronic acid may be administered [64]. 

Mesenchymal Stem cell therapy 

The goal of using stem cells is to support the knee joint 

cartilage’s natural healing process, which can be affected by 

OA symptoms. The joint fluid contains mesenchymal stem cells 

(MSCs), which have the potential to develop into chondrocytes. 

In stem cell therapy, MSCs and platelet-rich plasma are 

collected from the patient. This process involves isolating 

MSCs through centrifugation and other purification steps to 

promote cartilage regeneration. However, there is still 

insufficient clinical evidence on the effectiveness of stem cell 

therapy compared to pharmacological treatments for OA. Some 

researchers have raised concerns about factors such as dosing, 

timing, MSC type, and methods of MSC administration in 

clinical studies on autologous stem cell therapy for knee OA 

[65]. 

Platelet-rich plasma 

Platelet-rich plasma (PRP) is emerging as an innovative and 

promising approach for promoting the repair of damaged 

cartilage. PRP is an autologous concentration of human 

platelets suspended in a small amount of plasma and contains 

numerous growth factors that are actively released by platelets 

to initiate the healing of mesenchymal tissues. PRP may benefit 

the treatment of degenerative cartilage lesions and OA. In a 

randomized clinical trial, Ahmed et al. assessed the long-term 

impact of intra-articular (IA) injections of PRP and hyaluronic 

acid (HA) on clinical outcomes and quality of life for knee OA 

patients. At a 12-month follow-up, both groups experienced 

significant improvements in WOMAC pain scores and bodily 

pain, with the PRP group showing better results than the HA 

group. This study suggests that PRP is more effective in 

alleviating symptoms in OA patients [66]. 

Arthroscopy 

Arthroscopic debridement is generally not recommended for 

the treatment of knee osteoarthritis. However, in patients with 

an isolated medial femoral chondral lesion, arthroscopy can 

offer certain benefits [67]. 

Joint Lavage 

Joint lavage may be beneficial for osteoarthritis patients with 

significant synovitis, as it can help remove inflammatory 
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factors from the joint. However, there is a risk of serious 

complications, such as septic arthritis. The benefits of joint 

lavage in terms of pain relief are modest, showing a 0.3-cm 

reduction in pain and a 0.2-cm improvement in function at three 

months compared to the control group, as measured on a 10-cm 

visual analogue scale [68]. 

Total Joint Replacement 

Total joint replacement is regarded as the definitive treatment 

for OA. Numerous studies have demonstrated significant 

improvements in pain and function following joint replace- 

ment surgery. Patients who underwent total knee replacement 

and subsequently participated in a 12-week non-surgical 

treatment program—including exercise, education, dIetary 

advice, use of insoles, and pain medication—experienced 

notable pain relief and enhanced function and quality of life 

after 12 months, as measured by the Knee Injury and 

Osteoarthritis Outcome Score, compared to those who received 

only the non-surgical program. 

However, this surgical intervention carries the risk of 

serious adverse events, such as deep venous thrombosis and 

infection [69]. The decision to proceed with surgery should be 

based on the patient’s clinical symptoms, preferences, and 

specific surgical considerations. Pain must be significant 

enough to cause substantial limitations in daily activities and 

should be unresponsive to conservative treatments like pain 

medications and exercise. Typically, the choice for surgery is 

made for patients experiencing severe pain and functional 

limitations, especially after reviewing joint radiographs that 

show severe joint space narrowing or large osteophytes. 

Patients must be suitable candidates for surgery, meaning 

they should not have significant medical conditions that 

outweigh the potential benefits of joint replacement. Adequate 

local vascular supply and soft tissue coverage are also essential. 

Additionally, obesity may be a contraindication for joint 

replacement surgery, as it increases the risk of post-operative 

infections [70]. Total joint replacement is not limited to larger 

joints such as the knee and hip; it can also be performed on 

carpometacarpal and interphalangeal joints. 

Recommendations from Different Societies 

With the widespread availability of medical information, both 

patients and clinicians have access to numerous non-operative 

treatment options. The primary goal is to select the most 

relevant and suitable options based on the latest authoritative 

guidelines and recent high-evidence articles that have yet to be 

included in official recommendations. OARSI has published an 

evidence-based summary of recommendations that includes 

treatments for multijoint OA and specific options for knee OA, 

tailored according to the presence or absence of comorbidities. 

Table 2: Societies Recommendations for Knee Osteoarthritis Management [38]; OARSI stands for Osteoarthritis Research Society 

International; ACR stands for American College of Rheumatology; AAOS stands for American Academy of Orthopaedic 

Surgeons.  

Treatment OARSI ACR AAOS 

Exercise (land and 

water based) 

Appropriate Strong recommendation Strong recommendation 

Transcutaneous electrical nerve 

stimulation (TENS) 

Uncertain Conditional recommendation Inconclusive 

Weight control Appropriate Strong recommendation Moderate 

recommendation 

Chondroitin or Glucosamine Not appropriate for disease modification, 

Uncertain 

Recommended 

against use 

Recommended 

against use 

Acetaminophen Without comorbidities: appropriate Conditional recommendation Inconclusive 

Duloxetine Appropriate No recommendation No recommendation 

Oral NSAIDs Without comorbidities: appropriate, With 

comorbidities: not appropriate 

Conditional recommendation Strong recommendation 

Topical NSAIDs Appropriate Conditional recommendation Strong recommendation 

Opioids Uncertain No recommendation Recommended only 

tramadol 

Intra-articular corticosteroids Appropriate Conditional recommendation Inconclusive 

Intra-articular visco 

supplementation 

Uncertain No recommendation Recommended 

against use 

Complementary and Alternative Therapy 

Complementary and alternative medicine (CAM) encompasses 

a diverse range of healthcare systems and practices that are 

intended to complement traditional Western medicine when 

used together, while alternative medicine is employed in place 

of conventional treatments. Integrative medicine combines 

these complementary therapies with conventional care. The 
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fundamental philosophy of CAM focuses on holistic care, 

treating the individual as a whole person. Today, CAM practices 

are typically categorized into five major domains: alternative 

medical systems, mind-body interventions, biologically-based 

treatments, manipulative and body-based methods, and energy 

therapies. 

According to recent data from the National Health and 

Nutrition Examination Survey (NHANES), approximately 38% 

of adults and 12% of children have utilized CAM at some point, 

depending on the breadth of the definition [71]. Given that knee 

OA is a chronic degenerative condition characterized by pain, 

stiffness, and functional loss that diminishes quality of life, 

treatment aims to control pain and joint swelling while 

minimizing functional impairment. Analgesic medications are 

the most frequently prescribed therapies by healthcare 

providers and are commonly used by patients with OA. 

However, issues related to cost, concerns about adverse effects 

of analgesics, and challenges in prescribing multiple analgesics 

for patients with common chronic conditions present significant 

limitations to this treatment approach. 

Traditional Chinese Medicine (TCM) 

Traditional Chinese Medicine (TCM) is an ancient healthcare 

system that encompasses acupuncture, herbal medicine, 

cupping therapy, dietary therapy, and mind-body practices like 

Tai Chi and Qigong. It is grounded in the concept of balancing 

vital energy, known as ”Qi,” within the body. The mechanism 

behind TCM suggests that stimulating specific points on the 

body can modulate the flow of Qi, influencing neural pathways 

and neuro- transmitter release [72]. 

Ayurveda 

Ayurveda is a holistic system of medicine originating from 

India, which emphasizes maintaining balance within the body 

through herbal remedies, dietary guidelines, yoga, and 

meditation. It focuses on the equilibrium of three doshas—Vata, 

Pitta, and Kapha—to promote health and well-being [73]. 

Mind-Body Practices 

Mind-body practices involve techniques that enhance the 

connection between the mind and body to foster health and 

well-being. Key practices include:  

1. Meditation: Cultivates mindfulness and relaxation.  

2. Yoga: Integrates physical postures, breath control, and 

meditation, which positively influences the nervous system 

and enhances mind-body awareness [74].  

3. Biofeedback: A mechanism that enables individuals to gain 

control over physiological functions [75]. 

Mindfulness practices also cultivate non-judgmental 

awareness, which can influence neural plasticity and support 

emotional regulation. 

Biologically Based Therapies 

Biologically based therapies utilize natural substances, such as 

herbs and dietary supplements, for healing. This category 

includes:  

1. Herbal Medicine: Utilizes plant extracts and botanicals, 

with active compounds that exert pharmacological effects 

on biochemical pathways and physiological processes.  

2. Dietary Supplements: Encompasses vitamins, minerals, 

and other nutritional products.  

3. Aromatherapy: Employs essential oils for their therapeutic 

effects [76]. 

Manipulative and Body-Based Practices 

These therapies involve the manipulation or movement of the 

body to address health concerns. They include:  

1. Chiropractic Care: Focuses on the musculoskeletal system 

and often includes spinal adjustments.  

2. Message Therapy: Manipulates soft tissues to promote 

relaxation and alleviate pain [77]. 

Energy Therapies 

Energy therapies centre on the energy fields within and around 

the body to facilitate healing. Examples include:  

1. Acupuncture: Involves the insertion of needles at specific 

points to balance energy flow.  

2. Reiki: A Japanese technique that entails transferring healing 

energy through the hands to promote balance and well-

being.  

3. Therapeutic Touch: Involves practitioners using their 

hands to detect and rebalance energy fields [77]. 

Alternative Medical Systems 

These are complete systems of theory and practice that have 

developed independently from conventional medicine. 

Examples include: 

1. Homeopathy: Based on the principle of ”like cures like,” 

this system uses highly diluted substances to treat various 

conditions.  

2. Naturopathy: Emphasizes the use of natural remedies, 

lifestyle changes, and the body’s innate self-healing 

abilities. 

Integration of Conventional Medicine and Complementary 

and Alternative Medicine 

The integration of complementary and alternative medicine 

(CAM) with conventional medicine has gained traction as both 

patients and healthcare providers recognize the potential 

benefits of a holistic approach to healthcare. This collaborative 

model merges evidence-based practices from both CAM and 

conventional medicine to improve patient outcomes. 

In summary, CAM is an evolving field that encompasses a 

wide variety of therapeutic practices. It seeks to provide 
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holistic, patient-centered care by integrating traditional wisdom 

with scientific understanding. As the field progresses, 

personalized and precision approaches, along with 

advancements in technology, are shaping the future of CAM, 

contributing to a more integrated and individualized healthcare 

system. 

CONCLUSION 

Osteoarthritis is a chronic and often painful condition with no 

permanent cure, and it is the leading cause of mobility 

limitations in older adults. This review provided a 

comprehensive overview of knee osteoarthritis and explored 

various management strategies, including non-

pharmacological, pharmacological, and complementary and 

alternative medicine (CAM) therapies. First-line treatments, 

such as non-pharmacological and pharmacological options, aim 

to delay or prevent the need for surgical intervention, which is 

generally reserved for patients with end-stage OA. Current 

literature supports a multidisciplinary, multimodal approach as 

the most effective strategy for managing knee OA. Various 

CAM therapies offer ways to relieve pain, improve 

functionality, and enhance the quality of life for patients, often 

with minimal side effects. By integrating conventional and 

complementary therapies, we can optimize care for knee OA 

patients, enhancing their quality of life and promoting whole-

person health. This integrative approach not only benefits 

patients but also underscores the value of comprehensive care 

that addresses both physical and holistic well-being. 

REFERENCES 

1. Jaimie D Steinmetz, Garland T Culbreth, Lydia M Haile, et al. 

Global, regional, and national burden of osteoarthritis, 1990–2020 

and projections to 2050: a systematic analysis for the global burden 

of disease study 2021. The Lancet Rheumatology, 5(9):e508–e522, 

2023. 

2. Anthony D Woolf and Bruce Pfleger. Burden of major 

musculoskeletal conditions. Bulletin of the world health 

organization, 2003; 81(9):646–656. 

3. Chandra Prakash Pal, Pulkesh Singh, Sanjay Chaturvedi, et al. 

Epidemiology of knee osteoarthritis in india and related factors. 

Indian journal of orthopaedics, 2016; 50(5):518–522. 

4. Anitha Bhaskar, Binu Areekal, B Vasudevan, et al. Osteoarthritis 

of knee and factors associated with it in middle aged women in a 

rural area of central kerala, india. Int J Community Med Public 

Health, 2016; 3(10):2926–31. 

5. Michelle J Lespasio, Nicolas S Piuzzi, M Elaine Husni, George F 

Muschler, AJ Guar- ino, and Michael A Mont. Knee osteoarthritis: 

a primer. The Permanente Journal, 21, 2017. 

6. Yawei Dong, Yan Yan, Jun Zhou, Qiujun Zhou, and Hongyu Wei. 

Evidence on risk factors for knee osteoarthritis in middle-older 

aged: a systematic review and meta analysis. Journal of 

Orthopaedic Surgery and Research, 2023; 18(1):634. 

7. HSJ Picavet and N Hoeymans. Health related quality of life in 

multiple musculoskele- tal diseases: Sf-36 and eq-5d in the dmc3 

study. Annals of the rheumatic diseases, 2004; 63(6):723–729. 

8. Roy Altman, E Asch, D Bloch, et al. Development of criteria for 

the clas- sification and reporting of osteoarthritis: classification of 

osteoarthritis of the knee. Arthritis & Rheumatism: Official 

Journal of the American College of Rheumatology, 1986; 

29(8):1039–1049. 

9. Lok Sze Lee, Ping Keung Chan, Wing Chiu Fung, et al. Imaging 

of knee osteoarthritis: A review of current evidence and clinical 

guidelines. Musculoskeletal care, 2021; 19(3):363–374. 

10. KELLGREN JH. Radiological assessment of osteoarthrosis. Ann 

Rheum Dis, 1963; 22:237– 255. 

11. K Kisand, AE Tamm, M Lintrop, et al. New insights into the 

natural course of knee osteoarthritis: early regulation of cytokines 

and growth factors, with emphasis on sex-dependent angiogenesis 

and tissue remodeling. a pilot study. Osteoarthritis and cartilage, 

2018; 26(8):1045–1054. 

12. Terence W O’Neill and David T Felson.  Mechanisms of 

osteoarthritis (oa) pain.Current osteoporosis reports, 2018; 

16:611–616. 

13. Tannin A Schmidt, Nicholas S Gastelum, Quynhhoa T Nguyen, et 

al. Boundary lubrication of articular cartilage: role of syn- ovial 

fluid constituents. Arthritis & Rheumatism, 2007; 56(3):882–891. 

14. Masters M Richards, Joshua Shane Maxwell, Lihui Weng, et al. 

Intra-articular treatment of knee osteoarthritis: from anti-

inflammatories to products of regenerative medicine. The 

Physician and sportsmedicine, 2016; 44(2):101–108. 

15. Je´re´mie Sellam and Francis Berenbaum. The role of synovitis in 

pathophysiology and clinical symptoms of osteoarthritis. Nature 

Reviews Rheumatology, 2010; 6(11):625–635. 

16. William H Robinson, Christin M Lepus, Qian Wang, Harini 

Raghu, Rong Mao, Tam- sin M Lindstrom, and Jeremy Sokolove. 

Low-grade inflammation as a key mediator of the pathogenesis of 

osteoarthritis. Nature Reviews Rheumatology, 2016; 12(10):580–

592. 

17. T Simopoulou, KN Malizos, D Iliopoulos, et al. Differential 

expression of leptin and leptin’s receptor isoform (ob-rb) mrna 

between advanced and minimally affected osteoarthritic cartilage; 

effect on cartilage metabolism. Osteoarthritis and Cartilage, 2007; 

15(8):872–883. 

18. David B Burr and Maxime A Gallant. Bone remodelling in 

osteoarthritis. Nature Reviews Rheumatology, 2012; 8(11):665–

673. 

19. Jeffrey B Driban, Anna Tassinari, Grace H Lo, et al. Bone marrow 

lesions are associated with altered trabecular morphometry. Os- 

teoarthritis and cartilage, 2012; 20(12):1519–1526. 

20. Wojciech Paduszyn´ski, Mateusz Jes´kiewicz, Paweł Uchan´ski, et 

al. Hoffa’s fat pad abnormality in the development of knee 

osteoarthritis. Current Concepts in Medical Research and Practice, 

pages. 2018; 95–102. 

21. Toshio Ushiyama, Tokuhiro Chano, Koji Inoue, et al. Cytokine 

production in the infrapatellar fat pad: another source of cytokines 

in knee synovial fluids. Annals of the rheumatic diseases, 2003; 

62(2):108–112. 

22. Changhai Ding, Johanne Martel-Pelletier, Jean-Pierre Pelletier, et 

al. Meniscal tear as an osteoarthritis risk factor in a largely non-

osteoarthritic cohort: a cross-sectional study. The Journal of 

rheumatology, 2007; 34(4):776–784. 

23. FW Roemer, A Guermazi, DJ Hunter, et al. The association of 

meniscal damage with joint effusion in persons without 

radiographic osteoarthritis: the framingham and most 

osteoarthritis studies. Osteoarthritis and cartilage, 2009; 

17(6):748–753. 

24. Tuomas Liikavainio, Tarja Lyytinen, Erja Tyrva¨inen, et al. 

Physical function and properties of quadriceps femoris muscle in 



Girish and K T                                                                                                        Understanding Knee Osteoarthritis  

Online First                                                                                                                                       Indian J Integr Med | 10  

men with knee osteoarthritis. Archives of physical medicine and 

rehabilitation, 2008; 89(11):2185– 2194. 

25. Jean-Pierre Raynauld, Jean-Pierre Pelletier, Camille Roubille, et 

al. Magnetic resonance imaging–assessed vastus medialis muscle 

fat content and risk for knee osteoarthritis progression: relevance 

from a clinical trial. Arthritis Care & Research, 2015; 

67(10):1406–1415. 

26. Mohit Kapoor, Johanne Martel-Pelletier, Daniel Lajeunesse, et al. 

Role of proinflammatory cytokines in the pathophysiology of 

osteoarthritis. Nature Reviews Rheumatology, 2011; 7(1):33–42. 

27. Lich Thi Nguyen, Ashish Ranjan Sharma, Chiranjib Chakraborty, 

et al. Review of prospects of biological fluid biomarkers in 

osteoarthritis. International journal of molecular sciences, 2017; 

18(3):601. 

28. YY Leung, JL Huebner, B Haaland, et al. Synovial fluid pro- 

inflammatory profile differs according to the characteristics of 

knee pain. Osteoarthri- tis and cartilage, 2017; 25(9):1420–1427. 

29. Louise Murphy, Todd A Schwartz, Charles G Helmick, et al. 

Lifetime risk of symptomatic knee osteoarthritis. Arthritis Care & 

Research: Official Journal of the American College of 

Rheumatology, 2008; 59(9):1207–1213. 

30. Richard M Aspden. Obesity punches above its weight in 

osteoarthritis. Nature Re- views Rheumatology, 2011; 7(1):65–68. 

31. Yun-Rak Choi, Kelsey H Collins, Jin-Woo Lee, et al. 

Genome engineering for osteoarthritis: from designer cells to 

disease-modifying drugs. Tissue Engineering and Regenerative 

Medicine, 2019; 16:335–343. 

32. Louise N Reynard and John Loughlin. Insights from human 

genetic studies into the pathways involved in osteoarthritis. Nature 

Reviews Rheumatology, 2013; 9(10):573–583. 

33. Xiao-Ming Yu, Hao-Ye Meng, Xue-Ling Yuan, et al. Micrornas’ 

involvement in osteoarthritis and the prospects for treatments. 

Evidence-Based Complementary and Alternative Medicine, 2015; 

2015(1):236179. 

34. Xudong Zhang, Chuandong Wang, Jingyu Zhao, et al. mir-146a 

facilitates osteoarthritis by regulating cartilage homeostasis via 

targeting camk2d and ppp3r2. Cell death & disease, 2017; 

8(4):e2734–e2734. 

35. Francisco J Blanco, Ignacio Rego, and Cristina Ruiz-Romero. The 

role of mitochondria in osteoarthritis. Nature Reviews 

Rheumatology, 2011; 7(3):161–169. 

36. Parag Sancheti, Vijay D Shetty, Mandeep S Dhillon, et al. India-

based knee osteoarthritis evaluation (ikare): A multi-centre cross- 

sectional study on the management of knee pain and early 

osteoarthritis in india. Clinics in orthopedic surgery, 2017; 

9(3):286. 

37. Sarah A Richmond, Reginaldo K Fukuchi, Allison Ezzat, et al. Are 

joint injury, sport activity, physical activity, obesity, or 

occupational activities predictors for osteoarthritis? a systematic 

review. Journal of orthopaedic & sports physical therapy, 2013; 

43(8):515–B19. 

38. Timothy E McAlindon, R R Bannuru, MC Sullivan, et al. Oarsi 

guidelines for the non-surgical management of knee osteoarthritis. 

Osteoarthritis and cartilage, 2014; 22(3):363–388. 

39. Marlene Fransen, Sara McConnell, Alison R Harmer, et al. 

Exercise for osteoarthritis of the knee. Cochrane database of 

systematic reviews, (1), 2015. 

40. Robin Christensen, Else Marie Bartels, Arne Astrup, et al. Effect 

of weight reduction in obese patients diagnosed with knee 

osteoarthritis: a systematic review and meta-analysis. Annals of 

 

the rheumatic diseases, 2007; 66(4):433–439. 

41. Jan M Bjordal, Mark I Johnson, Rodrigo AB Lopes-Martins, Ba˚rd 

Bogen, Roberta Chow, and Anne E Ljunggren. Short-term efficacy 

of physical interventions in osteoarthritic knee pain. a systematic 

review and meta-analysis of randomised placebo- controlled trials. 

BMC musculoskeletal disorders, 2007; 8:1–14. 

42. Barbara L Shay, Michael Tennenhouse, Carol Friesen, et al. Pain 

management with acupunc- ture in osteoarthritis: a systematic 

review and meta-analysis. 2014. 

43. Kavitha Raja and Neha Dewan. Efficacy of knee braces and foot 

orthoses in conservative management of knee osteoarthritis: a 

systematic review. American journal of physical medicine & 

rehabilitation, 2011; 90(3):247–262. 

44. Elizabeth A Arendt, Larry E Miller, and Jon E Block. Early knee 

osteoarthritis man- agement should first address mechanical joint 

overload. Orthopedic reviews, 2014; 6(1). 

45. TA Gerbrands, MF Pisters, and Benedicte Vanwanseele. Individual 

selection of gait retraining strategies is essential to optimally 

reduce medial knee load during gait. Clinical Biomechanics, 2014; 

29(7):828–834. 

46. Rachelle Buchbinder, Richard H Osborne, Renea V Johnston, et 

al. Self-management education programmes for osteoarthritis. 

Cochrane database of systematic reviews, 2014; (1). 

47. Tanveer Towheed, Lara Maxwell, Maria Judd, Michelle Catton, 

Marc C Hochberg, and George A Wells. Acetaminophen for 

osteoarthritis. Cochrane database of sys- tematic reviews, 2006; 

(1). 

48. Gustavo C Machado, Chris G Maher, Paulo H Ferreira, et al. 

Efficacy and safety of paracetamol for spinal pain and 

osteoarthritis: systematic re- view and meta-analysis of 

randomised placebo controlled trials. bmj, 2015; 350. 

49. Roger Chou, Marian S McDonagh, Erika Nakamoto, et al. 

Analgesics for osteoarthritis: an update of the 2006 comparative 

effectiveness review. 2011. 

50. Frank L Lanza, Francis KL Chan, Eamonn MM Quigley, Practice 

Parameters Committee of the American College of 

Gastroenterology, et al. Guidelines for prevention of nsaid-related 

ulcer complications. Official journal of the American College of 

Gastroenterology— ACG, 2009; 104(3):728–738. 

51. N Bhala, J Emberson, A Merhi, et al. Vascular and upper 

gastrointestinal effects of non-steroidal anti-inflammatory drugs: 

meta-analyses of individual participant data from randomised 

trials. Lancet (London, England), 2013; 382(9894):769–779. 

52. Wayne A Ray. Cardiovascular safety of nsaids, 2011. 

53. Nalini Sehgal, James Colson and Howard S Smith. Chronic pain 

treatment with opioid analgesics: benefits versus harms of long-

term therapy. Expert Review of Neurotherapeutics, 2013; 

13(11):1201–1220. 

54. Eija Kalso, Jayne E Edwards, R Andrew Moore and Henry J 

McQuay. Opioids in chronic non-cancer pain: systematic review 

of efficacy and safety. Pain, 2004; 112(3):372– 380. 

55. Warren A Katz. Pharmacology and clinical experience with 

tramadol in osteoarthritis. Drugs, 1996; 52(Suppl 3):39–47. 

56. Richard Langford, Frank McKenna, Stuart Ratcliffe, et al. 

Transdermal fentanyl for improvement of pain and functioning in 

os- teoarthritis: A randomized, placebo-controlled trial. Arthritis & 

Rheumatism, 2006; 54(6):1829–1837. 

57. Charles E Argoff. Topical analgesics in the management of acute 

and chronic pain. In Mayo Clinic Proceedings, volume 88, pages 

195–205. Elsevier, 2013. 



Girish and K T                                                                                                        Understanding Knee Osteoarthritis  

Online First                                                                                                                                       Indian J Integr Med | 11  

58. Simon Wandel, Peter Ju¨ni, Britta Tendal, et al. Effects of 

glucosamine, chondroitin, or placebo in patients with osteoarthritis 

of hip or knee: network meta-analysis. Bmj, 2010; 341. 

59. JP Pelletier, J Martel-Pelletier, JM Cloutier, and JF Woessner Jr. 

Proteoglycan- degrading acid metalloprotease activity in human 

osteoarthritic cartilage, and the effect of intraarticular steroid 

injections. Arthritis & Rheumatism: Official Journal of the 

American College of Rheumatology, 1987; 30(5):541–548. 

60. Peter Ju¨ni, Roman Hari, Anne WS Rutjes, et al. Intra- articular 

corticosteroid for knee osteoarthritis. Cochrane Database of 

Systematic Re- views, 1996; 2015(11). 

61. Mark B Stephens, Anthony I Beutler and FRANCIS G 

O’CONNOR. Musculoskele-tal injections: a review of the 

evidence. American family physician, 2008; 78(8):971–976. 

62. Dennis Y Wen. Intra-articular hyaluronic acid injections for knee 

osteoarthritis. American family physician, 2000. 62(3):565–570. 

63. Nicholas Bellamy, Jane Campbell, Vivian Welch, et al. 

Viscosupplementation for the treatment of osteoarthritis of the 

knee. Cochrane database of systematic reviews, 2006; (2). 

64. Michael P Keith. Updates on intra-articular hyaluronic acid 

therapy for knee osteoarthritis. American journal of orthopedics 

(Belle Mead, NJ), 2012; 41(4):E61–E63. 

65. Kristin Uth and Dimitar Trifonov. Stem cell application for 

osteoarthritis in the knee joint: A minireview. World journal of 

stem cells, 2014; 6(5):629. 

66. Seyed Ahmad Raeissadat, Seyed Mansoor Rayegani, Hossein 

Hassanabadi, et al. Knee osteoarthritis injection choices: platelet-

rich plasma (prp) versus hyaluronic acid (a one-year randomized 

clinical trial). Clinical Medicine Insights: Arthritis and 

Musculoskeletal Disorders, 2015; 8:CMAMD–S17894. 

67. Timothy Barlow, Christopher Downham, and Damian Griffin. 

Arthroscopy in knee osteoarthritis: a systematic review of the 

literature. Acta Orthop Belg, 2015; 81(1):1–8. 

68. Stephan Reichenbach, Anne WS Rutjes, Eveline Nu¨esch, et al. 

Joint lavage for osteoarthritis of the knee. Cochrane Database of 

Systematic Reviews, 2010; (5). 

69. Søren T Skou, Ewa M Roos, Mogens B Laursen, et al. A 

randomized, controlled trial of total knee replacement. New 

England Journal of Medicine, 2015; 373(17):1597–1606. 

70. Ross W CRAWFORD and DW Murray. Total hip replacement: 

indications for surgery and risk factors for failure. Annals of the 

rheumatic diseases, 1997; 56(8):455–457. 

71. D Millstine. Overview of integrative, complementary, and 

alternative medicine, 2022. 

72. Sudha Maurya, Suryansh Raj Singh, Sumendra Kumar, et al. 

Complementary and alternative medicine: A comprehensive 

review. 2023. 

73. Lakshmi-Chandra Mishra, Betsy B Singh and Simon Dagenais. 

Scientific basis for the therapeutic use of withania somnifera 

(ashwagandha): a review. Alternative medicine review, 2000; 

5(4):334–346. 

74. Holger Cramer, Romy Lauche, Jost Langhorst and Gustav Dobos. 

Yoga for depres- sion: A systematic review and meta-analysis. 

Depression and anxiety, 2013; 30(11):1068– 1083. 

75. E Ernst. The role of complementary and alternative medicine, 

2003. 

76. Syed Amin Tabish. Complementary and alternative healthcare: is 

it evidence-based? International journal of health sciences, 2008; 

2(1):V. 

77. Myeong Soo Lee, Max H Pittler and Edzard Ernst. Effects of reiki 

in clinical practice: a systematic review of randomised clinical 

trials. International journal of clinical practice, 2008; 62(6):947–

954. 

 

 

How to cite this article: Leena Girish, Subhadra K T. 

Understanding Knee Osteoarthritis: A Comprehensive 

Review. Indian J Integr Med. 2025; Online First. 

 

Funding: None;                 Conflicts of Interest: None Stated 

 


