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ABSTRACT 
 

“A STUDY ON EFFECTIVENESS OF VISCO-SUPPLEMENTATION IN 

OSTEOARTHRITIS KNEE.” 

Background: 

Osteoarthritis (OA) is a degenerative disease of synovial joints, recently it is also termed as osteoarthrosis.1 It 

is among 10 leading causes of disability worldwide. Etiology is multifactorial and divided into local and 

systemic factors that include local trauma, obesity, synovitis, low grade inflammation and diabetes.4 A 

community based programme showed the prevalence of knee OA in urban population was 5.5%, where as in 

rural population of India it was 3.9%. Higher-Molecular Weight Hyaluronic Acid has a better increase in fluid 

retention with in the joint and stronger anti-inflammatory effect. 

Objectives of the study: 

To assess the efficacy of intra articular  HA  in primary  osteoarthritis of knee joint based on clinical outcome 

with visual analogue score (VAS)  and The Western Ontario and McMaster Universities Osteoarthritis index  

(WOMAC score) and to determine the safety of Intra Articular Hyaluronic Acid in primary osteoarthritis of  

knee joint. 

Material and method: 

A Single Group Prospective Interventional Study conducted from November 2017 –May 2019 in R L Jalappa 

Hospital which is affiliated to Sri Devaraj Urs Medical College, constituent college of Sri Devaraj Urs Academy 

of Higher Education and Research , Tamaka, Kolar will be enrolled for the study. A total of 36 patients with 

grade I and II of kellegren Lawrence radiological grading were included and given hyaluronic acid injection 

and assessed by WOMAC and VAS scores.
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Results: 

Of the 36 cases, there are 8 male and 28 female patients while 4 cases fall under Grade 1 and 22 cases fall under 

Grade 2 osteoarthritis. In our study right side knee is more commonly affected than left side knee. After 6 

months post injection the WOMAC scores were decreased from their pre injection values with less than 30 over 

12 patients in that 5 were grade I and 7 were grade II only 2 patients. At 6 month post injection the patient 

improved was 15 with a score 0-5 some patient were still in range of 6-10. 

Conclusions: 

   The study concluded that the mean VAS and WOMAC score pain, stiffness and functional ability improved 

in all the study patients by the end of 6 months follow up. This study observes that intra-articular injection 

Hyaluronic acid is a reliable, productive, efficient and safe mode of treatment of grade I and II osteoarthritis 

knee, which also delays surgical intervention. 

Key words: 

Osteoarthritis, Hyaluronic acid, WOMAC, VAS, Kellegren Lawrence grade, Intra articular Hyaluronic acid 

injection 
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INTRODUCTION 

Osteoarthritis (OA) is a degenerative disease of synovial joints, recently it is also 

termed as osteoarthrosis.1 

It is a progressive degenerative condition in which it affects most parts of synovium, 

ligaments around the joint, meniscus and bones in subchondral region along with loss 

in the articular cartilage.2 

It is more common joint disease with most commonly disabling nature than rheumatoid 

arthritis.3 It is among 10 leading causes of disability worldwide. Etiology is 

multifactorial and divided into local and systemic factors that include local trauma, 

obesity, synovitis, low grade inflammation and diabetes.4 
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KNEE JOINT: 

Knee joint is the largest synovial joint composed of distal femur, tibia and patella, 

meniscus, ligaments and synovial membrane. The synovial membrane gives lubrication 

and nutrients to avascular cartilage.5 

 

ANATOMY: 

The lower limb buds appear initially at 4 weeks post fertilization and skeletal elements 

of lower limb will begin to chondrify from proximal to distal sequence at 5 weeks after 

fertilization. 

The bony structures articulating at knee joint such as femur and tibia has clear cut 

cartilaginous forms by 8 post ovulation weeks. The patella chondrifies during this time 

and tendons, cruciate ligament, collateral ligaments and both menisci are clearly 

differentiated.6 

 Ossification in the upper epiphysis of tibia and lower epiphysis of femur by 13th week 

and ossification of patella starts by 14th week of gestation.7 

 

JOINT STRUCTURE: 

The knee joint is  heavily loaded and largest joint in the human.8The structure of knee 

joint can be divided into two parts i.e. the tibiofemoral (TF) joint and the 

patellofemoral (PF)  joint. TF joint is between tibia and femur and PF joint is between 

patella and femur.TF joint will transmit the weight of body from the femur to the tibia 
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that provides a hinge-like, sagittal plane joint rotation along with some small degree 

of tibial axial rotation. The PF joint with quadriceps helps in momentum of the body 

while walking. 

The ligaments which are around the knee joint plays an important role during normal 

day- to-day and recreational activities, also to restrain knee motion during multiple 

degrees of freedom. These ligaments surrounding knee plays an important role by 

transmitting the weight through the knee joint, therefore the load will be centering in 

the joint to minimize the amount of wear and tear on the articular cartilage.9 

 

 

 

Fig.1 Anterior aspect of knee 
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Fig 2 Posterior aspect of knee 

 

Fig. 3 Medial aspect of knee  

 

 

 

Fig. 4 Lateral aspect of knee 
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ARTICULAR CARTILAGE: 

The bony surfaces of knee joint such as femur, tibia and patella are covered by thin  

articular cartilage layer which represents the weight bearing surface in our body. It is a 

flexible and mechanically compliant connective tissue present at the end of long bones 

i.e. in articulating joints.2Function of articular cartilage is to provide lubricated smooth 

surface for the articulation between two bony ends. It also transmits the loads with a 

low frictional co-efficient.10Eventhough most factors play a role, the articular cartilage 

component has its own implication in initiation and progress of disease 

Articular cartilage of knee joint which surrounding over the distal part of the femur and 

the proximal part of the tibia will provide a smooth layer for joint articulation. This 

cartilage layer plays the significant role in providing damping of joint contact forces 

and also in the joint lubrication.11,12The knee joint capsule secretes the synovial fluid 

and also encloses the joint space.  It also functions as a passive knee stabilizer that limits 

joint movement and it acts actively through the proprioceptive nerve endings.13 
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STRUCTURES IN AND AROUND THE KNEEE JOINT: 

 

Fig 5 superior aspect of knee joint 

The primary function of the patella is increasing the lever arm of the Quadriceps femoris 

muscle complex.14The most frequently injured part in the body is the knee. 15,16The role 

of knee joint is to transfer the weight of the body is also loaded by muscles forces 

around the knee. And at the same time, it generates a flexible movement at the 

knee.17The collagenous structures are the major constituents of the knee joint that 

provide stability by limiting range of motions in the knee joint and its deformation. 18 

The capsule and ligaments of the knee joint are the most frequently injured soft 

tissues.15In the knee joint, ACL ligament restrains anterior translation 19,20,21and PCL 

ligament restrains posterior translation 19 of the tibia relative to the femur. 

Functionally, the cruciate ligaments can be divided into two bundles, that is, the ACL 

has posterolateral and anteromedial bundle. 22The anteromedial bundle is tighter when 

the knee is flexed especially in the higher knee flexion angle.The posterolateral bundle 

becomes taut when the knee is in extension to the full extension position and flexed in 

lower flexion angle.23 Whereas the anteromedial bundle becomes taut in the higher knee 

flexion. 
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The PCL also contains anterolateral and posteromedial bundle. The anterolateral bundle 

becomes taut during knee flexion whereas the posteromedial bundle, will be taut during 

knee extension and deep flexion.24 

The primary function of LCL as the knee stabilizer during the rotation (varus) loads 

especially during 0 to 30 degrees flexion. The ligament also resists the rotation of the 

tibia especially near the knee extension position.19 as well as to restraint abnormal 

motion .25 

The MCL functions as a primary restraint to valgus rotation in the intact knee, 

especially during knee flexion angles higher than 25 degrees 26and dominantly at knee 

flexion angles between 30 and 90 degrees.27The posteromedial aspect of the capsule is 

relaxed and this results in relaxation of the knee capsule during increasing knee flexion 

and an increasing role of MCL in controlling a valgus rotation.28 The MCL also serves 

as a stabilizer against an excessive internal rotation at knee flexion position22,27 

Consequently, the capsules around the knee are involved in controlling the lateral as 

well as rotational movements in the knee joint both during flexion & extension. 
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OSTEOARTHRITIS: 

OA refers to the clinical syndrome of joint pain with multi factorial etio-pathogenesis 

which was characterized by the gradual loss of articular cartilage, osteophyte 

formation, subchondral bone remodeling and inflammation of the joint. Osteoarthritis 

is a major source of disability owing to pain and loss of function4. 

  

INCIDENCE: 

A study comprising of elderly population in india showed the prevalence of OA knee 

overall to be 57%, where as in rural areas it was found to be 33% and  in urban 

population to be 60%. 29 

In another study conducted for control of rheumatic diseases which was a community 

based programme showed the prevalence of knee OA in urban population was 5.5%, 

where as in rural population of india it was 3.9%.3 

 

In Asia, approximately 40 million of the 130 million people with OA will have severe 

disabling disease by 2030. Prevalence rates in India range from 22 to 39%. 30 In another 

study the prevalence ranges from 17-60%. Knee osteoarthritis increases with age, about 

11% of all women over age 60 years have symptoms due to OA knee. 40% of Indian 

population above age of 70 years suffer from OA knee. 31 

The OA knee prevalence indefinitely increase with the increase in age as the condition 

is irreversible. Prevalence are more in men with age <45 years and female >55 years.3 

Osteoarthritis has historically been classified as ‘primary’ if no discernible  cause is 
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evident (e.g. related to age and genetics) and ‘secondary’ if a triggering factor is 

apparent (e.g. associated with a history of joint  injury, such as those caused  by trauma, 

infection, surgery, mineral deposition, or autoimmune disorders) .32 

In a study conducted in 2010 global burden of disease OA knee & hip ranked 11 in the 

global disability. In UK every 3rd person who is 45 years and above were seeking 

treatment for osteoarthritis.3 

In Canada, current prevalence is in the range of 1:6 which is predicted to go up to 1:5 

by 2031. In Australia OA is the chronic disabling disease causing early retirement. In 

Asia, approximately 40 million people of the 130 million people with OA knee will 

have severe disabling disease by 2030.33 

 

Fig.6 The burden of OA is affected by direct, indirect and intangible costs.34 

Knee OA, increase with age, about 11% of women over age 60 years have symptoms 

due to OA knee. 40% of Indian population above age of 70 years suffer from OA knee 

symptoms. Prevalence are more common in men with age<45 years and females >55 

years. 
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PATHOPHYSIOLOGY: 

Lots of debate is going on in role of inflammation in OA knee. Either inflammatory 

reaction triggers the OA changes (or) instead, inflammation is secondary to OA knee 

changes.4 

Synovitis is infiltration of inflammatory cells into synovium is present mostly early 

stages of OA knee. It is correlated with the severity of the disease. 35 

Many inflammatory mediators- 1) Plasma protiens like CRP- marker for development 

& progression of OA knee. 2) Prostaglandins like PGE2. 3)Leukotriens like LKB4. 4) 

Cytokines like TNF, IL-1BETA, IL6. IL15, IL 17, IL18, IL21. 5)Growth factor like 

TGF-BETA, FGP,VEGF were present in synovial fluid in patients with OA knee. 35,36 

Most of these components induces MMP and hydrolytic enzymes (cyclo-oncogenes?) 

PGE-cartilage breakdown, which is secondary to PG and collagen destruction. 37 

CYTOKINES AND OSTEOARTHRTIS: 

Chondrocyte cells found in cartilage were primarily responsible matrix synthesis and 

its break down. This is regulated by cytokines and growth factors. In arthritic condition 

there is disturbance in chondrocyte balance. 

Apoptosis (programmed cell death) of chondrocytes (chondroptosis) has also been 

found to be playing an important role in articular cartilage degeneration and its failure 

in OA. 38-43 

The common molecular inducers of chondroptosis may include ROS, RNS, cytokines 

[IL-1β, TNF-α, TNF-related apoptosis inducing ligand, and Fas ligand], and 

mechanical stress.42 In an in vitro study, Miwa et al. 44 demonstrated that chondroptosis 

appears to be due to elevated PGE2 through a cAMP-dependent pathway. In addition 
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to this inflammatory pathway, mitochondrial dysfunction pathway leading to oxidative 

stress is another contributing factor to chondroptosis.45 

 

Hashimoto et al.46 and Kim et al.40 reported that the collagen framework plays a 

significant role in chondrocyte survival and its maintenance in the cartilage, and 

upregulation of Fas ligand in matrix depleted specimens suggested that the Fas pathway 

may have a role in chondroptosis induced by matrix depletion. In another study, Blanco 

et al.38 found that IL-1-stimulated chondroptosis occurs due to excess generation of NO. 

Chondrocyte death is a central feature in OA progression. Chondroptosis is also 

characterized by increases in caspase-3 and−8, DNA fragmentation, increases in MMPs 

and ADAMTS,and decreases in aggrecan and type II collagen.  

 

Chondrocyte death and ECM loss appears to be interlinked. Chondroptosis triggers 

ECM loss and ECM loss will further activate pathways leading to chondrocyte death 

leading to a vicious cycle.42In early and late stages of OA, the key cytokine is IL-1.   

 

The main functions of IL-1 are lymphokine production and cartilage breakdown. It also 

interferes with the activity of growth factors such as insulin like growth factor, and 

decreases the synthesis of key matrix components such as aggregan and fibroblast 

proliferation.47 

 

 

Key regulatory mechanisms involved in regulating and controlling expression of 

cytokines is done by NF- kb (nuclear factor kappa-light-chain)which is critical in 

inflammation and immune function. 48 
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It is also responsible for expression of IL1b and TNFa.49 

Elevated level of TGF-b activity has been found in the synovial fluid of OA patients, 

in addition TGF-b released by tissue damage and inflammation triggers cells to form 

osteophytes.50,51 

 

 

Fig 7: Pathophysiology of OA 37  
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Fig 8.Histological features of OA. The normal synovium has a thin (1e2 cells thick) 

lining layer and a vascularized, loose connective tissue sublining layer. OA synovium 

demonstrates features of synovial villous hyperplasia (#), lining hyperplasia (arrows), 

increased vascularity (D), and perivascular mononuclear cell (inflammatory) 

infiltration. In OA articular cartilage, loss of cells and matrix is accompanied by areas 

of cell clusters. There is thickening of the calcified zone and duplication of the 

tidemark, which normally separates the articular cartilage from the underlying 

calcified cartilage. The subchondral bone is also thickened, and vascular invasion, 

which can extend through the tidemark and into the base of the articular cartilage, is 

seen. OA  osteoarthritis.  
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IL-1                            TNF -α 

 

 

 

                                 IL-6  

 

ROS and lipid peroxidation                     Cartilage matrix degradation 

Fig.9 Role of interleukins in degeneration 

 

 

Fig. 10 Changes in oa knee in articular cartilage 
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CIRCADIAN RHYTHM AND OA KNEE 

catabolic cytokines implicated in the pathophysiology of OA can disrupt the circadian 

clock and theexpression of clock-controlled genes in cartilage via an NFkB dependent 

pathway. The chondrocyte core clock gene and transcription factor BMAL1 is the key 

genes that controls cartilageintegrity and its homeostasis. Another study by Dudek and 

colleagues shows that BMAL1 is disrupted in human OA cartilage and in aged mouse 

cartilage. 

circadian rhythm disruption is a risk factor for the pathogenesis and progression of 

degenerative joint diseases such as OA.53 Clock genes are also believed to regulate 

reactive oxygen species (ROS) homeostasis and oxidative stress responses that suggests 

the disruption of circadian rhythms may exacerbate inflammation and enhance ROS 

levels and oxidative stress signaling in OA.54 

SLEEP DISTURBANCE AND DEPRESSION IN OA: 

Sleep disturbance in OA is linked withdisability, pain and depressive symptoms. Their 

work highlights the link between sleep disturbance, disability and pain in OA. 

Depression appears to play a strong role in the sleep-pain linkage, particularly when 

pain is particularly severe.55 

RISK FACTORS: 

The most important OA  risk factors are age, gender, genetics, overweight/obesity, 

joint trauma/sports injuries (and the consequent joint instability and muscle laxity), 

certain occupations that place repetitive stress on a particular joint , bone deformities, 

metabolic disease (i.e. diabetes), endocrine disorders and having previously had other 

rheumatic diseases such as RA and gout. 
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There is clinical evidence to suggest that the risk for developing OA can be mitigated 

and reduced by weight management, avoiding obesity/overweight, maintaining high 

levels of mobility and avoiding sedentary lifestyles. 

 

Systemic risk factors for OA 

1. AGE: 

Age is one of  the very  important factor for  the development of osteoarthritis; 

as the age increases, the tensile property of cartilage network in knee articular 

cartilage is decreased that will result in the accumulation of glycation products 

which causes mechanical failure.56 

2.  Gender 

Women will have a severe disability and pain than men.57 

Osteoarthritis has high incidence of  68% in women and 58% of men aged 65 and 

older.58 

3. Genetics hormones: 

 

Classic study of monozygotic  twins aged 48 to 70 years, having identical genes 

showed 65% influence of genetic factors in developing of osteoarthritis.59 

Between 39% and 65% of the osteoarthritis cases in the general population can be 

attributed to genetic factors, women after menopause are more susceptible to knee 

arthritis because of increasing level of osteocalcin and bone resorption.60 

osteocalcin, a marker of bone turnover, were in lower quantity in women with knee 

osteoarthritis.61 
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  4. Diet: 

 

Rapid changes in lifestyle and diet by consumption of unrefined carbohydrates and Junk 

foods leads to increased the rate of chronic diseases.62 

 

5.Joint injury and trauma 

Articular cartilage usually tolerates loading from daily physical activities, in knee joints 

injuries and trauma the cartilage will lose its flexibility, also kills the cells and decrease 

the loading of the subchondral Bone. 63 

 

6. Obesity 

People with high body mass index (BMI) as a measure of relative weight for obesity, 

has a positive association between obesity and knee OA results in substantial 

overloading and damage to the knee joint.64 

 

7. Occupation 

The lifting of heavy loads was found mainly in farmers, fishermen, construction site 

workers, and general laborers. Walking up stairs was experienced mainly by general 

laborers; all of these stress activities causes the strong relationship between 

osteoarthritis and knee injury.65 

 

8. Physical activity/Sports 

In china women practicing gymnastic or kung fu (traditional Chinese martial arts) 

regularly were at the risk of Knee injury.66 
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TYPES: 

Osteoarthritis has been historically classified as primary if no discernible cause is 

evident i.e related to age and genetics and secondary if a triggering factor is apparent 

i.e associated with history of joint injury such as those caused by trauma, infection, 

surgery, mineral deposition or auto immune disorders.67 

Most commonly used case definitions are  

1.Radiographic OA,  

2. Symptomatic OA,  

3. Self- reported OA  

Radiographic definition is based on pathophysiological findings in X-rays.68 

Symptomatic OA is considered when both radiographic and joint symptoms such as 

pain, stiffness & loss of function are related to the pathology.69 

Self reported OA is in which patient had previous records of OA knee.70 

PHENOTYPES OF OA KNEE: 

There are 4 clinical phenotypes suggested by a study 8th journal these kind of 

categorization will help in relieving pain and management of different stages of OA 

knee. 

Biomechanical OA: Mechanical stress will be one of the major factors that are involved 

in the development process of OA knee and its progression. High dynamic load in knee 

, particularly at the knee adduction moment impulse, were related with maximum loss 

of volume of medial tibial cartilage.71 joint load of  Medial aspect of knee during walk 

will especially be enhanced in individuals who are with varus malalignment and also 
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who had  medial meniscal injury. It is noted that there is correlation between the 

baseline level of cartilage volume with physical activity.72 

 

Overweight and obesity has harmful  effect on the biomechanics of knee, although the  

proinflammatory adipokines will partially correlates increased BMI and knee OA.73 

The Surrogates for mechanical stress i.e fat free mass and body weight have been 

strongly associated with development of OA knee, in many population-based cohort 

studies, even there is  adjustment of  metabolic factors .74 

 

The  linear relationship between change in body weight and change in volume of tibial 

cartilage has been observed in obese patients at 2.3 years follow-up.75 Likewise, loss in 

body weight alsoassociated with proteoglycan content improvement. and also in 

reduction of cartilage thickness loss of medial articular cartilage over 1 year.76Increase 

in Weight was found to have greater loss in cartilage , whilst loss in weight were 

associated with the converse in subjects with meniscal tears.77 Patients who has 

biomechanical profile will benefit from non-pharmacology therapy such as load-

modifying approaches and  hyaluronic acid. 

 

Osteoporotic OA: There is marked increase inof OA knee prevalence among  women 

around menopause age. The estrogenic α receptors presence in joint tissues correlates 

role of estrogen deficiency in OA knee. Estrogens  regulate the important cellular events 

at the level of  articular tissues by acting through several molecular mechanisms which 

is complex  at multiple levels.78Various studies of OA  knee have reported that  an 

elevated remodeling with an impaired subchondral bone structure  that will  aggravate 

damage to the cartilage.79,80 
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Epidemiological along with clinical studies  have suggested  a relationship between 

decreased estrogen with OA knee .78 In some animal studies its been proved that, there 

was structural effects with estrogen therapy and SERMs.82 There are recent studies 

showing decline in the 50%  of biomarkers levels of cartilage degradation in women 

who receives estrogen therapy.83 Recent studies shown, that women who all taking 

estrogen therapy had significantly very  less knee joint arthroplasty,84 and moreover, 

this estrogen therapy had reduced almost 40% of the revision arthroplasty of knee and 

hip.85 

 Together, all these data indicate that the deficiency of estrogen will induce deleterious 

effect on all the  joint tissues, particularly at the level of  sub chondral bone where there 

is high remodeling capacity which may lead to the progression of osteoporotic OA in 

early post menopause women.86Patients of  this kind may potentially be responsive to 

bone active drugs. 

 

Metabolic OA: Beyond the correlation between OA knee and metabolic syndrome 

including obesity there is increased affliction of hand OA,87 which is a non weight-

bearing joint that suggests the presence of a specific clinical subtype, referred to as 

metabolic OA. Metabolic factors that includes hypertension, high abdominal 

circumference, high fat consumption, and diabetes mellitus were associated with early 

degradation of cartilage measured with T2 relaxation times at the knee in middle-aged 

people.88 The knee OA incidence was significantly related with the accumulation of 

MetS components. The prolonged duration of  diabetes mellitus and hypertension was 

correlating with loss of subchondral bone in knee OA.89 

Leptin values in human body were found to explain half of the association between 

knee OA and elevated body weight.73 longitudinal cartilage thinning were correlated 
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with Both baseline leptin level and change in its level.90 Furthermore, baseline leptin 

levels were also correlating with the presence of osteophytes, effusion and synovitis,  

also bone marrow lesions, cartilage defects, and meniscal tears which were  assessed 

by MRI in middle-aged women 10 years later.91 In addition, use of statins was 

correlated with reduction in incidence of knee OA and its progression.92For all these 

reasons, the term Metabolic OA have been proposed currently as  discrete OA 

phenotype and as a fifth of six component of the Metabolic Syndrome. similarily, 

diabetes mellitus had been proposed as one of the causative factor for this new OA 

phenotype. Thus, metabolic OA patient may potentially benefit from the anti-lipidemic 

drugs and caloric restriction. 

 

Inflammatory OA: OA traditionally has been regarded as a degenerative disease, 

however it is been well established nowadays that even local pathologies as well as 

chronic systemic lower grade inflammation are important pathological features of OA. 

Synovial inflammation will enhances to the pathophysiology of knee OA and also to 

the symptoms of OA, through an increased local secretion of pro inflammatory 

cytokines and  also mediators of joint tissue damage.93 

OA inflammation is typically a mild and chronic inflammation, that is mediated by the 

innate immune system, without a marked systemic acute phase response. In  advance 

stages of OA there is  Significant inflammatory changes  and fibrotic findings were 

observed in the synovium, also in early stages.94 

OA synovitisis characterized by infiltration of macrophages and also by activation of 

specific immune responses, and also by the presence of an associated anabolic events 

i.e., osteoblast activation and fibrosis rather than unique catabolic pathways. 

OA synovitis shows structural progression,95 and it varies along with changes in 
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pain pattern. It also shows different distribution with a patched pattern and more 

confined to the areas that are adjacent to damaged articular cartilage. A synovitis of 

patella has only pain that other synovitis.96Patients with this inflammatory profile OA 

knee  may respond to methotrexate NSAIDs and biologic therapy. 

 

TREATMENT: 

NON-PHARMACOLOGICAL MANAGEMENT: 

With increasing in the age of  population and with increasing obesity, OA arises as a 

major public health problem and   an important financial burden for the global economy. 

For the knee OA, various conservative treatment modalities are recommended by 

clinical guidelines. The non-pharmacological modalities includes patient education 

regarding self-management, exercises, weight  reduction, walking supports (crutches), 

bracing, shoe and insoles modification, local cooling/heating, acupuncture and 

electromagnetic therapy. 

 

The primary aim of OA management is to control the noxious signals originating from 

joints. Likewise, it serves in such a way to improve quality of life. Non-

pharmacological therapy was the preferred first line of treatment. 

A sedentary lifestyle is detrimental to the knee joint health. Significantly, the 

mechanical stimuli lack will lead to swift cartilage degeneration due to thinning of 

cartilage, decreased glycosaminoglycan content, impairment of joint mechanics and 

flexibility. Light-to-moderate physical activity is highly beneficial in addition to 
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reduced risk  of diabetes, cardiovascular disease,  disability, and a sense of wellbeing, 

and self-efficacy.97,98 

Exercise routines should be customized to every patient’s needs and preferences and 

long-term adherence should be increased to increase success. There are different 

exercise modalities have proved a favorable effect on OA knee patients, the exercise 

regimes should be performed thrice each week. To assess the response, these patient 

should complete a minimum of 12 sessions.71, 99. 

Aquatic therapies offer an alternative to patients who are reluctant to start land-based 

exercises, as these activities are gentler on the joint.. Some patients can tolerate aquatic 

therapy better and decrease the exacerbation of symptoms. Some physicians use this 

model as a bridge to land-based modalities once the patient has gained more confidence 

in movement.97,98 Weight management plays an important role in management of 

symptoms, and it has been noted that the benefit of exercise is potentiated by the 

reduction of weight. Obesity has detrimental molecular and mechanical effects. The 

cytokines adipokine, IL6, TNF alfa, and C-reactive protein are elevated in obese 

patients and are known to be associated with alteration of cartilage degeneration. 4, 36 

Treatment as per ACR, OARSI and AAOS recommendations: 

Weight control 

Land and water based exercise 

TENS 

Acetaminophen, Oral NSAIDS, intraarticular corticosteroids  

These organizations are unanimously against the use of Duloxetine, opioids and 

intraarticular viscosupplementation 

The different exercise modalities recommended for OA knee patients include  

1. Aerobic/endurance Exercise modalities  
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2. Balance/proprioceptive Stretching 

3. Resistance/strength training 

 

Cycling has always been a favorite amongst patients as it involves low impact on their 

joints. Isotonic, isokinetic and dynamic modalities target the quadriceps, hip abductors, 

hamstrings, and calf muscles. They improve strength and physical function just as 

aerobic exercises. 

This includes Tai Chi, in which movements are gentle and slow to adopt different 

weight baring postures along with breathing techniques. This helps in improving 

patient’s flexibility and range of motion.97With respect to myriad non-pharmacological 

interventions, patients might benefit from thermal modalities, but there is insufficient 

evidence to advice TENS or therapeutic ultrasound.100 

 

PHARMACOLOGICAL MANAGEMENT: 

  Pharmacologic therapies can be summarized as Non-Steroidal Anti-Inflammatory 

Drugs, Opioid analgesics. If orally administered drugs are ineffective, intra articular 

(IA) injection (corticosteroids, visco-supplements, blood-derived products) is the last 

non surgical treatment option that could be preferred. In OA knee there will be both 

qualitative and quantitative decrease in HA content. i.e., chain length is halved from 4-

5mD in normal individual to 2-3mD in affected individual. 

Since vast majority of OA patients are elderly with multiple comorbidities, one must 

consider the adverse effects that systemic medications can generate in this population. 

Cyclooxygenase inhibitors (acetaminophen and NSAIDs) have been the most 

commonly used medications. But due to the gastrointestinal, renal and cardiac adverse 
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effects of these medications, their prolonged use has limits. Drug Acetaminophen had 

been proved to be inferior to NSAIDs.101 

 

Topical NSAIDs are known to be safer than systemic NSAIDs, due to comparable 

efficacy.101,102 Some studies  have depicted them to be of higher superiority than 

placebo in view of controlling pain during the first week of treatment but failed to prove 

beneficial after 2 weeks.  

 

Recently, more and more awareness has been raised with respect to the consequences 

of the prolonged use of opioids. Various studies provide evidence that opioids are not 

superior to NSAIDs in improving pain or WOMAC scores, and the risks of their use, 

clearly outweigh the merits. But, if the patient is refractory to other modes of treatment, 

employing 

an opioid is considered, Tramadol is more beneficial  in the treatment of worsening OA. 

This medication has slightly less risk for abuse potential and respiratory depression.103 

 

Duloxetine, a serotonin and norepinephrine reuptake inhibitor was approved to 

prescribe by the US Food and Drug Administration (FDA) in the therapy of diabetic 

peripheral neuropathy and fibromyalgia. 104,105 

Interventional management: 

The delivery of mult iple substances via intra-articular (IA) inject ions have 

been explored in the past. The concept behind this is that local treatments 

will have less systemic adverse effects and deposit ion of the medicat ion 

inside the joint will have a direct effect. Studies have illustrated that in 

general IA therapies are way better than NSAIDs and other systemic 
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pharmacologic treatments, but they also revealed that a percentage of that 

benefit might be secondary to IA. 106 

Corticoid injections:- Corticoids (CS), derive their immunosuppressive and anti-

inflammatory effects by directly acting on nuclear receptors, thus interrupting the 

inflammatory cascade at multiple levels. They decrease the production and action of 

IL-1, leukotrienes, prostaglandins, and metalloproteinases.4,35 Currently, FDA 

approved Immediate Release (IR) corticosteroids for IA usage are: Methylprednisolone 

Acetate (MA), Triamcinolone Acetate (TA), Triamcinolone Hexacetonide (TH), 

Betamethasone Acetate (BA), Betamethasone Sodium Phosphate (BSP), and 

Dexamethasone. There have been attempts to define which is the best option in the past. 

Dosages higher than 50 mg of prednisone (equivalent to 40 mg of TA and MA) are 

linked to a relief of pain extending 12–24 weeks compared to 2-4 weeks of pain relief 

that has been reported with lower dosages. 107,108There might be small differences 

between approved IR corticosteroid preparations with regards to pain relief, but present 

evidence is equivocal. Yavuz et al stated that a higher degree of relief of pain can be 

achieved within the first 6 weeks with MA when compared to the various 

corticosteroids used but all of them provide equivalent analgesia from week six to week 

twelve.108 Pyne et al recommended that TA acts more swiftly and provides better pain 

relief for the first 3 weeks than MA, but its resulting effect is not immediate and thus 

might provide better analgesia after the eighth week.109 

 

A recent study by Buyuk et al showed that both MA and TH were equally effective 

until 24weeks and showed an upsurge in action by second week thus confirming similar 

findings by Lomonte et al.110 Various studies have statedquestions regarding IA CS, 

such as its mode of action, its duration, indications, effect on cartilage structure/intra-
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articular space and its negative effects. Some of the studies showed several variabilities 

in their design, depicting contradictory results and hindering the creation of a strong 

consensus. This has been reflected in the guidelines of various associations. Other 

possible variables like the degree of knee tenderness, baseline pain, BMI, gender, and 

anxiety or depression, have failed to show reliable predictors of response.111In contrast, 

a low degree of radiographic changes on the KL system (0–1) shows a good  response 

as opposed  to patients with severe radiographical 

changes. Earlier several techniques of Intraarticular injection have been described, 

including the anterolateral and anteromedial, as well as the mid-lateral and superolateral 

approaches (performed with the knee extended). Studies agree that using ultrasound 

guidance with a superolateral approach provides the best chance to inject the CS 

accurately. 

On average the ultrasound provides 96.7% of accuracy, vs 81% with landmarks. 

Furthermore, proper use of the ultrasound guidance can be reflected in better pain 

reduction, when compared with other techniques. 112Although complications are quite 

rare (about 1 in 3000), they still pose a concern in employing this particular therapy.. 

Facial flushing and transient pot-injection flares are self-limited and can be seen within 

the first 3 days. A study comparing radiographical changes of repeated, every 3 months 

injections of 40 mg of TA vs placebo for a 2-year period showed no difference. But a 

randomized controlled trial conducted recently, using MRI, found evidence of 

cartilagevolume loss.113 

Research regarding CS and knee cartilage integrity has also provided significant results, 

with some studies suggesting that there is no alteration in the structure of cartilage, 

while others recommend that CS can promote chondrocyte destruction and increase the 
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necessity for joint replacement. The damage to the cartilage could possibly be reduced 

by vitamin C supplements.114 

 

A minor part of the IA CS is absorbed systemically, with the possibility to produce 

hypoglycemia and hence, transiently affect the hypothalamic-pituitary-adrenal (HPA) 

axis in up to 25% of the patients. Cortisol levels may reduce after injection, but they 

return to baseline after 1–4 weeks.115 

Non-corticoid interventional therapies 

As an alternative to the IA CS, in the recent years, new products and therapies have 

been used that target different factors other than inflammation. However, some research 

is required to determine their efficacy, applicability, and safety profile. 

Viscosupplementation with hyaluronic acid (HA), is a natural glycosaminoglycan 

which is synthesized by type B synovial cells, chondrocytes, and fibroblasts and later 

secreted into the synovial fluid. It acts as a shock absorbent and provides a viscous 

lubricating property and a possible anti-inflammatory functions have also been 

described.4,35 In an osteoarthritic knee, concentration of  HA decrease significantly and 

hence formulated a proposal of viscosupplementation of  the joint so as to  to reinstate 

the HA benefits. The current evidence regarding efficacy is conflicting and 

consequently, there is variation regarding recommendations from the societies. The 

AAOS does not recommend its usage, the ACR has no recommendations about it, and 

the OARSI has an “uncertain recommendation.102 A recent European consensus 

mentioned that HA had a good level of tolerance for low and moderate grade OA. 

Lastly, this treatment might be more effective in patients with higher levels of knee 

pain. 116 
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Regenerative medicine 

With the intention to stop and revert the degeneration, Intra articular injections of 

autologous conditioned serum , platelet rich plasma (PRP), mesenchymal stem cell 

were experimented.4,35 Their mechanism is reduction of inflammatory reactions 

mediated by cytokines in addition to  inducing anabolism and chondrocyte 

differentiation through stem cells and  growth factors present in it. These methods have 

proven  to be quite promising and certain studies mentioned their safety, well tolerated 

and superior to IA placebo and HA with respect to relief of pain and function .4,35,117,118 

It is a developing field and certainly more research is needed so as to define the optimal 

retrieval, preparation and storage methods of these products. 
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HYALURONIC ACID 

Hyaluronic acid  produced by B cells  of synovial membrane is biochemically a high 

viscosity polysaccharide also classified in glycosaminoglycan group.119 In 

physiological conditions HA acts as a salt also named as  sodium hyaluronate  or 

hyaluronan.120 High viscosity solution formed by interlinking high molecular weight 

molecules. This high viscosity acts as both lubricant as well as shock absorber.121 

HA on interaction with the CD44 receptors will acts as an important modulator that 

helps in decreasing pressure due to body weight and promotes the better force 

distribution.122 

Uses of hyaluronic acid:  

Diminishes prostaglandin production, degradation of type 2 collagen and also had 

analgesic action by diminishing nociceptor sensitivity and the nerve impulses.123 It 

stimulates the proliferation of chondrocytes by this way it increases aggrecan and type 

2 collagen production.124,125 

Exogenous hyaluronic acid is produced from two sources: 

• Avian origin: from poultry material (cock crest). This presents allergenic potential due 

to avian antigens.  

• Non-avian origin: Bio-fermentation products using bacteria (Streptococcus 

zooepidermicus). These have lower allergenic potential.  

These  substances can be classified into two types:  

Hyaluronans: Long-chain molecules of biofermenation or avain origin, with a MW of 

between 0.5 and 1.8 x 106 Da. 
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 Hylan: hyaluronan molecule chemically modified by means of cross-links, with a 

liquid phase of higher molecular weight (around 6x106 Da), through crosslinking 

connections between long chains of hyaluronan, and a solid portion (of infinite 

molecular weight) formed by even greater presence of links. 

In relation to molecular weight, although all the hyaluronic acids used in orthopedics 

can be considered to have high molecular weight, the current products can be classified 

as:  “Low molecular weight”, i.e. between 0.5 and 1 x 106 Da,  “Intermediate molecular 

weight”, i.e. between 1 and 1.8 x 106 Da,  “High molecular weight”, i.e. 6 x 106 The 

molecular weight, concentration and presence of cross-links on the visco 

suplementation. Sodium hyaluronate has an intra-articular half-life of 13 hours, while 

the hylan G-F 20 has a half-life of 1.5 days (liquid phase) and 8.8 days (solid phase), 

probably because of the cross-links. This may explain why the good results are obtained 

with only one application.126 

Adverse reaction: 

Adverse reaction accounts about 4.2% of the patients presented with effusions, 

arthralgia, heat and the joint erythema.127In such cases, as occuring in  any acute 

arthritis crisis, the treatment should consist of ice, rest, limb elevation and use of anti-

inflammatory medication, if not contraindicated. In need  the joint can be punctured. 

Hyaluronic acid,  a naturally available non-sulfated glycosaminoglycan (GAG) non-

protein compound with a distinct physio-chemical properties with repeating b-1,4-D-

glucuronic acid and b-1,3-N-acetylglucosamine units.126,128,129,130 HA is known for its 

good  biocompatibility, excellent viscoelasticity, hygroscopic properties and high 

moisture retention capacity.129 HA behaves like a great  lubricant,  joint structure 
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stabilizer, shock absorber. Moreover, it is also known for its water balance property and 

flow resistance regulation properties.121,122 

HA forms the major component of the extracellular matrix (ECM) and is a major 

component of synovial fluid, bone marrow and articular cartilage. Hyaluronic acid is 

required in proliferation of cells, migration, and morphogenesis.131Inside the cavity of 

the  knee joint, HA molecules are predominately synthesized by type B synoviocytes. 

HA is synthesized by hyaluronan synthase. HA is catabolized by hyaluronidases, with 

increase in age there is decrease in Hyaluronic acid molecular weight with in the knee 

cartilage.132,133,134 

HISTORY: 

First proposed by Balazs in 1993 visco-supplementation With intra articular  HA 

injections has emerged as a viable treatment modality for nonoperative  care of 

symptomatic osteoarthritis.122 Hyaluronic Acid , has wide range of usage like in the 

treatment of osteoarthritis, cosmetic surgery, ophthalmological  surgeries and also in 

healing of wound. The production and recovery of HA, has attained its great 

importance. Injecting exogenous intra articular HA, there will be restoration of 

mechanical properties of the articular cartilage and the synovial fluid; and also to 

achieve certain biological effects. 

In OA knee, the cartilage is subjected to mechanical, structural and matrix changes of 

the articular surface and a decrease in PG monomer size and aggregation.135Aging, 

oxidative stress and the inflammation acts as a major contributor to the development of 

OA and its progression. Apoptosis (programmed cell death) of chondrocytes are the 

cause of failure and articular cartilage degeneration in OA. 43,136 
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In late stage Osteoarthritis, the cartilage becomes hypocellular, often accompanied by 

lacunar emptying, which has been considered as evidence that chondrocyte death is a 

central feature in OA progression. Chondrocyte death and ECM loss may form a vicious 

cycle, with the progression of one aggravating the other. 

Rheological properties (such as Molecular weight, concentration, and viscoelasticity) 

of Hyaluronic acid in formulation and route of administration are major determining 

factors for successful therapy of OA.130,137 

Intra articular (IA) administration is more efficacious than parenteral or enteral route 

because it avoids systemic exposure and its potential side effects. Intra articular 

injection of HA into OA joints could reinstate the Synovial Fluid rheological properties, 

promote the endogenous production of a higher Molecular Weight HA. 

The molecular weight of the Hyaluronic acid appears lower in Osteoarthritis patient 

Synovial fluid.so IA Hyaluronic acid injections  is considered  to be a useful  option in 

the treatment of OA knee patients. In SF, Hyaluronic acid is the major chemical 

component manufactured by synoviocytes, chondrocytes and fibroblasts.  Hyaluronic 

acid has a molecular weight of  4,000,000–10,000,000 Da.160  Normal adult knee has 

approximately 2mL of SF and 2.5–4.0 mg/mL of hyaluronic acid. . In OA, synovial HA 

is depolymerized (MW, 2,700–4,500 kDa) and cleared at higher rates (11–12 h) than 

normal (20 h).138,139 

In SF, HA is the major chemical component produced by synoviocytes, fibroblasts, and 

chondrocytes. Native HA has a MW of 4,000,000– 10,000,000 Da, and is present in 

articular fluid in a concentration of about 0.35 g/100 mL.  Within the normal adult knee, 

there are about 2 mL of synovial fluid, in which the concentration of HA is 2.5–4.0 
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mg/Ml. In equines, the HA concentration in joints is in the range of 0.33–1.5 mg/mL 

140 and MW in the range of 2,000,000–3,000,000 Da. 

In a study conducted in 2016 it was concluded that Intraarticular injections using 

higher-MW or lower-MW improves joint function and reduces stiffness in OA knee. In 

a study conducted in 2006, the lower-MWHA preparations will achieve higher 

concentration and will reduce inflammation, however, they present lower 

elastoviscosity than native HA. Higher-MW HA has a better increase in fluid retention 

with in the joint and stronger anti-inflammatory effect.141 

In Osteoarthritis knee there will be cartilage degeneration due to oxidative/nitrosative 

stress and inflammation. The NO production of the HA group were significantly less 

than without the HA treatment. These results recommended that there is a inhibition of 

Nitric Oxide production in meniscus and synovium as part of the therapeutic effect of 

Hyaluronic acid in OA. 142,143 

Actions of hyaluronic acid: 

HA action is by inhibition of the actions of pro-inflammatory mediators and pain 

producing neuropeptides released by activated synovial cells. 

HA specific effects: 

1. Antioxidative/Antinitrosative, and anti-inflammatory 

HA decreased PGE2 and increased cAMP in Synovial fluid binging about Anti-

inflammatory, anti-chondroptosis, and anti-OA.44,144 HA down-regulates 

aggrecanase-2, cytokines (TNF-a, and IL-8) and iNOS through interaction of CD44 in 

FLS.145 HA protected mitochondria from oxidative stress, and chondrocytes from 
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apoptosis. HA reduced IL-1-induced PGE2 and NO concentrations and decreases 

apoptosis in OA chondrocytes.146 

2. Analgesics 

HA relived joint pain by inhibiting PGE2 production.126,147 HA produces reduction 

of the sensitivity of mechanosensory ion channels of nociceptive nerve terminals.148 

HAdecreased cytokines, leptin in serum and synovial fluid of OA patient. 149In a dose-

dependent manner, HA interacts with HA receptors on or surrounding the free nerve 

endings that detect pain in the joint tissue .150 

3. Structure of bone and cartilage with functions 

HA ameliorated IL-1b-induced expression of genes of matrix degrading enzymes 

(MMP1), inflammatory mediators (IL6, PTGS2) by  chondrocytes and  

fibroblasts.151The production of MMP-13 via CD44 and p38 in chondrocytes/articular 

cartilage is inhibited by HA.152 Higher-Molecular weight  HA also  inhibits cartilage 

degeneration and loss of chondrocytes. The down regulation of MMP-3 and IL-1b by 

HA.153 HA inhibits PPAR-g mRNA being expressed and exerts anti-chondroptosis. 

142,153 HA regulates the function and distribution of sulphated GAG. 154 HA suppressed 

IL-1b-induced-transcriptional activity of type a2(VI) collagen. HA decreased synovial 

hypertrophy, macrophages, lymphocytes, mast cells, and adipocytes, and increased 

synovial FLC.147 

4. Rheological properties of Hyaluronic acid  and Synovial Fluid 

HA increased viscoelasticity, anti-inflammatory potential, increased proliferation of 

chondrocytes.155,156 HA stimulated synoviocytes of high MW HA synthesis, and 

reduced synovial hyperplasia.157,158 IA viscosupplementation promoted endogenous 
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HA production in SF of OA knee. Increased HA concentration and viscoelasticity. 

147,159,139,155 

5. Pharmacokinetics of HA 

After oral administration of 99mTc-HA, it readily absorbed, distributed and excreted 

suggesting a rapid uptake of HA. There is Short half-life of the Hyaluronic acid in 

humans.160Hyaluronic acid also distributes to lymphatics suggesting Rapid distribution 

and elimination of HA.160,161 

Evidence for disease-modifying activity of HA stems from the complex molecular and 

cellular effects of the Hyaluronic acid in the ECM of articular cartilage, including 

interactions between exogenously administered HA and articular cartilage, subchondral 

bone, matrix PGs, and collagens.  IA injections of HA also causes reduction in the 

progression of cartilage degeneration and inhibit narrowing joint space on X-ray 

images. 162,163 

TOXICITY AND SAFETY EVALUATION 

HA as a physiological component, will not produce adverse reactions even after 

repeated usage.141In various clinical trials, Hyaluronic acid is safe and well-tolerated in 

Osteoarthritis  patients, when given IA.164,165 After administration, minor side effects 

can occur, like pain at the injection site (in 1–30% of patients),  swelling (in 1–30%), 

and local skin reactions (in 3–21%).106 These effects are transient. In rare cases, treated 

joints may become infected.166 
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CONTRAINDICATIONS: 

HA treatment is contraindicated in individuals who are hypersensitive to HA 

products, woman who are pregnant or nursing, pediatric patients, patients with 

bacteremia, or patients with infections in or around the target knee.167 

 

SURGICAL OPTIONS IN OA KNEE: 

Arthroscopic Lavage and Debridement 

Arthroscopic lavage and debridement will relieve symptoms by removing 

inflammatory cytokines that cause synovitis and the debris.168,169According to the 

results of a study which was conducted in 2007,the arthroscopic treatment of OA 

knee was found to have limited benefit.170Maximum benefit of the surgery was 

seen in patients with initial stages of arthritis as seen by radiography, less severe 

involvement of articular cartilage, and a young age during surgery.171 Patients with 

OA of knee are routinely treated by arthroscopic debridement, it should no longer 

be done as some patients with symptoms like meniscal tears and loose bodies with 

locking symptoms may improve. 

Techniques to repair cartilage 

Focal cartilage defect is the only cartilage damage that is indicated for repair, as it 

behaves as a precursor of OA. Drilling, microfracture or abrasion are some of the 

different bone marrow stimulating techniques. Replacement techniques have also 

been tried like mosaicplasty or osteochondral allograft transplantation and grafting 

and combined techniques like periosteal flap transplantation, and autologous 

chondrocyte implantation, autologous matrix induced chondrogenesis.172 
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Bone Marrow Stimulating Techniques 

Cartilage repair is enhanced when penetration of the subchondral lamina is done, due 

to which the pluripotent stem cells from the subchondral bone marrow will further 

improve the chondrogenesis in the defect area. This technique enhances chondral 

resurfacing and takes advantage of the healing potential of the body. This is a simple 

procedure done arthroscopically.173,174 

Osteochondral Transplantation Techniques 

Transplantation of osteochondral grafts can help in in reconsruction of a cartilaginous 

surface or osteocartilaginous defects.  Autologous or allogenic grafts are used. The 

term used for autologous transfer is “mosaicplasty” or “the osteochondral 

autologous transfer system.175,176 

 

Autologous Chondrocyte Implantation(ACI)  

ACI technique whereby cultivated and proliferated autologous chondrocytes are re-

implanted underneath a periosteal flap.177Techniques of cartilage repair serves as 

aindication for limited size cartilage lesions especially in younger patients. After 

these cartilage repair procedures there is a reduction in the symptoms prevalance 

.178 
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Osteotomies around the Knee 

This procedure alters the weight bearing axis of the legs.179 Leading to unloading 

from the damaged compartment and transfers the weight load by slightly 

overcorrecting into a valgus or varus axis. This will reduce pain, slow the 

degenerative process, and delays the need for joint replacement.180,181 Different 

techniques are used to correct load axis in uni-compartmental knee OA. This 

includes proximal tibial head osteotomies and supracondylar femoral osteotomies. 

 

 

JointArthroplasty  

Regarding the treatment of advanced knee OA, joint arthroplasty is a safe and a 

cost-effective procedure. It is recommended only in patients for whom other 

treatment modalities have failed or are contraindicated as this surgery is irreversible. 

Hence, must be avoided in individuals before 60 years of age.   

Unicompartmental Knee Arthroplasty (UKA) 

UKAis indicated when only one of the three compartments of the knee: the 

medial tibio-femoral, lateral tibio-femoral or patella-femoral compartment is 

afflicted. The commonest UKA replaces the contact surfaces of the medial 

tibio-femoral compartment with two metallic prosthetic devices and inserts a 

polyethylene inlay between them.182,183 
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Total Knee Arthroplasty(TKA) 

In advanced knee OA, with more than one compartment involvement and failure 

of conservative treatments, TKA is a highly effective treatment which results in 

substantial improvement in patient functioning and health-related quality of 

life. It has been the first-line procedure for end-stage knee OA. 

Minimal Invasive Surgery: 

In this procedure splitting of the quadriceps tendon is avoided. Access is made 

possible through a mid-vastus approach, where splitting of vastus is done or a sub-

vastus approach. Eversion of the patella is avoided. Skin incision is shortened to a 

minimum. This will have lesser hospital stay and faster recovery.184,185 
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REVIEW OF LITERATURE 

In 1991 a study that compared methylprednisolone and HA on 40 patients suggests   HA 

had prolonged action than prednisolone. They said that HA would bring the therapeutic 

breakthrough in the treatment of knee OA. That was a short duration study of only two 

months, and VAS score was used to measure the outcomes.186 

A prospective randomized control study with a total of 118 patients conducted in 1993 

showed from 2 weeks to 6 months of follow up in the treatment group around 71% had 

better improvement than the control group. After 6 months the results were excellent in 

around 53% of study group.187 

 

A multi centered double blind study with around 100 control and 95 patients conducted 

in the year 1993, concluded that there is a significant decrease of lequesne index scores 

between the control and the treatment group with p value of <0.05 in the same study. 

After 14 weeks of follow up there was a change in the visual analogue pain scale -27.6 

in the treatment group versus -17.8 in the control group188 

 

A 1 year double blind placebo control study done in 1994 with a total of 52 patients of 

which 24 were control and 28 were patients, showed no difference in the pain function 

and any other activity after one year of follow up.189 

 

In 1994, a randomised single centre double-blind placebo-controlled trial of 91 

patients demonstrating lack of efficacy concluded that intraarticular administration of 

this preparation of 750 kD hyaluronan offers no significant benefit over placebo 
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during a five week treatment period, but incurs a significantly higher morbidity, and 

therefore has no place in the routine treatment of osteoarthritis.190 

In 1995 a randomized control trails of 93 patients were divided into 3 groups such as 

group 1, will be treated with only NSAIDS, group 2 with only HYLAN and group 3 

with both NSAIDS and  HYLAN. In this study at around 12 weeks there was a 

improvement in all the groups from the baseline values but there was no significant 

difference between the groups. At 26 weeks both the HYLAN groups i.e., group 2 and 

group 3 had better results than group 1 (NSAIDS alone).191 

 

In 1995 a randomized double blinded comparative study conducted to compared the 

effectiveness of Hyaluronic acid injection given weekly once over 5 weeks and other 

group treated with steroid at first week followed by 4 placebo injection weekly 

concluded that hyaluronic acid was better than steroid at 6 months.192 

 

In 1996 a retrospective study conducted for about 2 ½ years which included 336 patients 

with 3 injections of hyaluronic acid. In the study they assessed the patients with pain 

score on ordinary scale, over all response and change in the activity showed 76% of 

patient were improved in the first series and 84% of patients were improved in 2nd 

series.165 

 

A multi centered double blinded  RCT conducted in Japan in 1996 which included 240 

patients to measure the efficacy of HA injection suggested no significant  differences 

in the outcomes for age less than 60 years, but for patients over 60 years who have less 

demand of activity with severe OA knee showed  better  improvement with intra 

articular hyaluronic acid injection.193 
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In 1997 a double blinded randomized control study with a total of 36 patients concluded 

that there is an improvement in the pain score in the study group when compared with 

control group even they suggested the quality of life favoured in the treatment group.162 

 

A double blinded placebo controlled trial study with 90 patients in 1997 concluded that 

intra articular hyaluronic acid was better than placebo over a follow up period of 6 

months.194 

 

In 1998 a multicenter RCT conducted to evaluate the efficacy and safety of Hylan G-F 

20 over placebo showed that there is a significant improvement in the VAS scores over 

a period of 26 weeks in patients with knee pain less than 1 year with low grade OA 

knee.195 

 

A open label prospective study conducted in 1998 with 40 patients who were given 5 

injections of hyaluronic acid followed up for a period of 6 months with VAS scores 

suggested there is a less pain at rest and at load up to one year196 

 

In 1998 a double blinded parallel randomized control trial study was done in around 

495 patients of which 162 were dropped out who were treated with 5 weekly injections 

of hyalgan and oral placebo  for one group. And for the other group it was saline 

injections and oral placebo and for other group, it was Naproxen and subcutaneous local 

anaesthesia. These patients were assessed with VAS score for pain and WOMAC score. 

This study were followed up for a period of 26 weeks and at the end of 26 weeks, the 

results was 47.6% pain free in HA group vs 33% in  saline and oral placebo group and 
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in Naproxen group it was 38.9%. It also suggests the WOMAC score was better with 

HA group than the placebo group and side effects was fewer with HA when compared 

to Naproxen.197 

 

In 1999 a randomized control study which compared 5 weekly injection of hyaluronic 

acid with normal saline with 100 patients as study population which utilized VAS score 

and Lequense index as assessing tool suggested that there was improvement in pain 

score at 5 weeks of injection which was maintained till 6 months post injection.198 

 

 In 1999 a openly prospective study which studied 73 patients over a period of 1 year 

given five injections of hyalgan showed an improvement symptom relief of about 68 % 

of patients at 4 weeks post injection which was maintained over 55% of patients till one 

year.199 

 

A prospective study conducted in 2000 with a total of 61 patients who were given 3 

injections of Synvisc and were assed with SF 36 functional score showed a significant 

improvement in the function during the follow up of 6 months but there is no difference 

in the general health or vitality.200 

 

A double blinded parallel randomized control study done in the year 2000 over 46 

patients with a 6 dropped out patients who were given low molecular weight HA with 

a co intervention of Acetaminophen and exercise suggested HA is superior to placebo 

during the follow up period of 12 weeks.201 
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In 2001, a randomized control trial was conducted in 226 patients with a follow up 

period of 27 weeks. In this study the patients were given 3 injections of Orthovisc and 

a cointervention with Acetaminophen suggested HA is superior to placebo during the 

follow up period of 7 to 27 weeks who were analysed using WOMAC score.202 

 

 

Another study conducted in 2001, which was a open label, single blinded, parallel 

randomized control trial with 49 patients given 5 weekly injection of BioHy were 

assessed using pain, stiffness, function scores, suggested HA has decreased the pain 

and stiffness upto 20 weeks but it was nonsignificant.203 

 

A double blinded, parallel randomized control trial done in 2001 over 49 patients. The 

patients in the study were given 4 injections of Hyalgan and saline placebo. In this study 

the patients were assessed over a period of 26 weeks with VAS score for pain suggests 

HA superior to placebo which has given a positive effect.204 

 

In 2001 a retrospective study was done for a period of 10 months which included 70 

patients and 100 knees with 3 injections of synvisc who were assessed with pain score 

showed 2/3rd of the knee had relief from the pain. The study also suggested with more 

severe osteoarthritis the relief from the pain is decreased and the procedures towards 

the surgery is increased.205 
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In 2002, a double blinded, parallel randomized control trial over 120 patients, who were 

divided into 4 groups. Group 1 had HA (3 injections of Suplasyn) and oral placebo. 

Group 2 HA and Diclofenac with Misoprostol, Group 3 intraarticular placebo with 

Misoprostol and group 4 with oral and intraarticular placebo. In this study the patients 

outcome were measured with VAS score and WOMAC index. This study concluded 

the effect of HA is same as NSAID for pain at rest whereas it was superior to placebo 

for pain with activity and function. It also concluded the effect of HA improves over 

time but the effect of NSAID unchanged after 4 weeks.206 

 

Another single blinded, parallel randomized control trial conducted in 2002 over 43 

patients who were given 5 injections of Hyalart and the control was the opposite knee. 

These patients were assessed with VAS score for pain and Lequesne functional index 

over a period of 6 weeks suggested HA has reduced the pain when compared to the 

baseline values and also improved the peak torque on Lequesne functional index with 

a P value of < 0.001.207 

 

In 2002 an open label, prospective parallel effectiveness trial was conducted over 255 

patients for a period of 1 year follow up in this they excluded Grade 4 patients, tense 

effusion and deformity. These patients are divided into 2 groups in which first group 

had only appropriate care. Whereas in second group, the patients were given 3 

injections of Synvisc and appropriate care. These patients were assessed with WOMAC 

score. This study concluded the patients who had received HA along with appropriate 

care reduced the pain in around 38% of this group vs 13% of patients in appropriate 

care group.208 
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In 2003, a systematic review done for evaluating efficacy and safety of Hylan G-F 20 

over placebo, NSAIDs and Sodium hyaluronate. This study included 7 RCTs, 6 case 

series and 1 cross sectional study. They used pain and functional capacity of knee as a 

evaluation tool. This review concluded there is an improvement in the pain and the 

functional capacity of knee following Hylan G-F 20 over a short term.209 

 

A prospective randomized clinical trial conducted in 2003 which compared the intra 

articular steroid with HA injection which was given 3weelky injections which utilized 

WOMAC score, VAS score, knee society score as an evaluating tool showed that there 

is a significant improvement in the VAS and WOMAC score but not in Knee society 

score. It also observed that the women who were treated with both groups noted lower 

response to treatment when compared to men.210 

 

In a multicenter RCT clinical trail conducted in 2004 included 347 patients which was 

used to evaluate the efficacy of single non animal stabilized HA, came with primary 

outcome reduction in WOMAC score more than 40% from the baseline at 26 weeks.211 

 

In 2004 a Randomized double blinded RCT compared 5 injections of HA with placebo 

suggested large decrease in pain and stiffness at regular intervals i.e, 6, 10, 14 and 18 

weeks.212 

 

A systematic review of literature on high molecular weight HA(HMWHA) was done 

in 2004. In this review they included 5 case series and 13 RCTs where they considered 

pain as a parameter for calculating outcome measures. This study proven high 

molecular weight HA is effective in controlling pain in OA knee patients. It also 
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suggests the action of HMWHA is slower to start but it has longer effects than the other 

intraarticular steroids.213 

 

A systematic review done for comparing the efficacy of intraarticular HA over placebo 

included 9 RCTs in the year 2005. In this study the patients were evaluated at different 

intervals such as 1 week, 5-7 weeks, 8-12 weeks and 15-22 weeks with pain as a scoring 

parameter. This study concluded HA has a modest effect on pain in patients with knee 

osteoarthritis, 5-7 and 8-10 weeks after the injection but has no effect after 15-22 

weeks.214 

 

In 2005, A randomized multi centered comparative study between 4 injections of HMW 

HA with 3 injections of HMW HA and 3 injections of placebo suggested there is 

improvement in baseline WOMAC score in all the above mentioned groups.215 

 

A Cochrane Database systematic review done in the year 2006 included 67 RCTs for 

assessing the efficacy of HA over placebo in the treatment of OA knee. It used pain and 

functional capacity of the knee as a assessing parameter. This review suggested 

viscosupplementation as an effective treatment for osteoarthritis knee because it 

reduces the pain and also improves the functional capacity of the patient. 

 

In a double blinded RCT conducted in 2006 compared efficacy of intra articular HA 

with placebo receiving three versus six consecutive injections. The results showed a 

significant improvement in baseline WOMAC score.216 
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A single blinded randomized control trial was done over 660 patients was conducted in 

2007. These patients were divided into 2 groups of which first group will get Hylan and 

the other group will get HA.These patients were assessed using WOMAC score and it 

suggested no evidence of differences between HA and Hylan.217 

 

A prospective, randomized, double blinded clinical study of HA, steroid, and placebo 

was conducted in 2008. They found that the both steroid and placebo groups showed 

significant pain relief for ten weeks and its effect disappeared by 12 weeks. While 

patients of HA group continue to have pain relief until 26 weeks after that, it was not 

statistically significant.218 

 

In 2008, a randomized control trial over 392 patients with an intervention of 

intraarticular Hylan G-F 20, sodium hyaluronate. The patients were evaluated with 

WOMAC score at the interval of 6 weeks, 3 months, 6 months and 12 months. This 

study concluded both the treatments provided pain reduction but the clinical 

effectiveness and the patients satisfaction were better with Hylan G-F 20.219 

 

A prospective double blinded RCT done over 60 patients conducted in 2009 for 

determining effects of Intra articular HA on proprioception, pain, isokinetic muscle 

force and functional conditions. Suggested HA is better than placebo in terms of 

improvements in VAS and WOMAC score.220 

 

In a multicentered RCT in 2010 compared the efficacy and safety of single injection of 

Hylan G-F20 versus placebo. It was observed that there is decrease in pain score but 

not WOMAC.221 
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In 2011, a double blinded, randomized control trial which assessed the pain and 

functional capacity of 306 patients over a period of 40 months. These patients were 

given HA and placebo. This study concluded the repetition of IAHA in cycles improved 

the symptoms in OA knee for a period of 1 year post injection.222 

 

A study used steroid and HA injections in the OA of shoulder and found similar results 

as of knee OA. The effect of steroid decreased after 1month, but HA remains up to 6 

months.223 

 

A systematic review and metanalysis was done in 2012 that included 89 studies for 

evaluating effectiveness of viscosupplementation in OA knee. In this study, they 

compared HA or its derivatives and the placebo. Here, they assessed the patients with 

pan and functional capacity. This study given a negative result that its administration 

to be discouraged because of greater local adverse reactions.224 

 

A prospective study conducted in 2013, over the activity of HA on the opioid receptor 

and beside other action described previously it has analgesic activity through this opioid 

receptor increases pain threshold.225 

 

A systematic review done in 2013 included 14 studies which compared HA, placebo, 

sodium hyaluronate. In this study they used WOMAC as an assessment parameter. This 

study suggested the hyaluronic acid is not recommended for the patients with 

symptomatic OA knee.226 
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A metanalysis of 29 RCTs was done in 2013 in US which assessed the safety and 

effectiveness of US approved intraarticular HA with pain and functional capacity at 4-

13 weeks and 14-26 weeks. It concluded that intraarticular HA is a safe and effective 

treatment for symptomatic OA knee.227 

 

A systematic meta-analysis review in 2015, comparing the treatment of knee OA with 

intra-articular HA versus NSAIDs, IA-corticosteroids, IA-platelet rich plasma (PRP), 

or IA-placebo to determine which meta-analyses provide the best current evidence and 

identify potential causes of discordance. They included 14 meta-analysis with total 

20,049 patients and found the highest level of evidence suggests that IA-HA is a viable 

option for knee OA. Compression between HA and PRP, PRP shows more robust result 

than HA. The study, shows pain and function improvement was significant up to 26 

weeks.228 

 

In a randomized study done in 2016, which included 140 cases were used to  compare 

IA-HA with IA-steroid  assessed the outcome with Western Ontario and McMaster 

University Osteoarthritis Index (WOMAC), Knee Injury and Osteoarthritis Outcome 

Score (KOOS), and the visual analog pain scale observed superior results was seen in 

HA group than the steroid.229 

 

A comparative, randomized study conducted in 2017, demonstrated that both the THA 

and HA are safe and effective in relieving OA pain temporarily and are effective 

palliative agents and are not curative therapy. Steroid given IA can give pain relief for 

about 12 weeks while HA provides significant pain relief until six months after the 

injection.230 
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A randomized control trial done in working age oa knee patients suggested that intra-

articular injections with HMW-HA added to usual care is effective in patients in the 

working age. It results in more responders to therapy and improvement in pain, 

function and Patient Global Assessment.231 

 

A metaanalysis done in 2019 revealed that mono injections produce results similar to 

multi-injections of IA HA in terms of pain relief in the treatment of knee 

osteoarthritis232 
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6.3 OBJECTIVES OF THE STUDY 

1. To assess the efficacy of intra articular HA  in primary  osteoarthritis of knee joint 

based on clinical outcome with visual analogue score (VAS)  and The Western Ontario 

and McMaster Universities Osteoarthritis index  (WOMAC score).  

2. To determine the safety of IA HA in primary osteoarthritis of  knee joint 

 

MATERIAL AND METHOD: 

Study design :     Single Group Prospective Interventional  Study 

Study period :  November 2017 –May2019 

Source of data: 

OA Knee patients reported to Out Patient Department ,department of orthopaedics 

attached to R L Jalappa Hospital which is affiliated to  Sri Devaraj Urs Medical College 

, constituent college of Sri Devaraj Urs Academy of Higher Education and Research , 

Tamaka, Kolar will be enrolled for the study. 

Sample size is estimated based on the reduction of WOMAC score from baseline to 52 

week in a study by,240 observed an average variance of 14.02 to detect the difference of 

20% reduction in WOMACscore from baseline to 1 year with 80% power and 95% 

confidence interval. The calculated sample size is 24 expecting 50% drop out during 

the follow up period of 6 months the sample size is estimated as 36 sample. 
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INCLUSION CRITERIA 

 Age: 40-80 years 

 

 Gender: Both Male and Female. 

 

 OA knee  patients with Kellegren and Lawrence Radiographic grade I-II, and 

who were not satisfied by other methods of treatment for past 3 months 

EXCLUSION CRITERIA 

 A clinically apparent tense effusion of the target knee. 

 Ligamentous laxity or meniscal instability. 

 Concomitant inflammatory disease (rheumatoid arthritis) or other condition that 

affects the joints. 

 Any trauma history to knee 

 Any previous surgeries to knee 

 

 METHOD OF COLLECTION OF DATA 

• Informed written consent will be obtained from patients who are willing to 

participate in the study and undergo procedure/ treatment. 

 

• Collection of data from 36 OA knee patients within the age group of 40-80 years 

of both sexes. 
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• Under aseptic precautions  patient in supine position knee in slight flexion a 

superolateral  patellar approach is used to inject single shot  prefilled 3ml of HA  

high molecular weight (>6000kda)intra articularly. 

• A short term follow up of 6 months with VAS score and WOMAC score. 

• Follow Up Visits:- 

Functional outcome will be evaluated using VAS and WOMAC scores during 

follow up period at 1, 3and 6 months.  

DOES THE STUDY REQUIRE ANY INVESTIGATIONS OR INTERVENTIONS 

TO BE CONDUCTED ON PATIENTS? 

                        Yes, the study require X ray of bilateral knee AP view and lateral view 

in standing position. After injections patients are started on quadriceps strengthening 

exercises. 

No repeat injections needed as, it is the study of effectiveness of single shot 

intraarticular hyaluronic acid injection. 

Statistical analysis: 

Data was analysed using SPSS version 22 software. Calculation are analysed using the  

Repeated ANOVA test .WOMAC AND VAS scores of all 36 patients before injection 

and post 1, 3, 6 months injection were obtained are measured for mean and standard 

deviation. A probability value (p value)<0.005 will be considered statistically 

significant 
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AnteroPosterior x rays of knee presented in the original Kellgren-Lawrence article [19]. 

“(A) Representative knee radiograph of KL classification Grade 1, which demonstrates 

doubtful joint space narrowing with possible osteophyte formation. (B) Representative 

knee radiograph of KL classification Grade 2, which demonstrates possible joint space 

narrowing with definite osteophyte formation. (C) Representative knee radiograph of 

KL classification Grade 3, which demonstrates definite narrowing of joint space, 

moderate osteophyte formation, some sclerosis, and possible deformity of bony ends. 

(D) Representative knee radiograph of KL classification Grade 4, which demonstrates 

large osteophyte formation, severe joint space narrowing with marked sclerosis with 

definite deformity of bone ends”. 
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CASE ILLUSTRATION:  

 

Fig 11 clinical picture of  painted knee 

 

Fig 12 clinical picture of draped knee 
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Fig 13 clinical picture of aspetic injection tray  

 

Fig 14 clinical picture of placement of injection 

  

Fig 15 clinical picture of injecting hyaluronic acid 
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Fig 16 post injection compression bandage application 

CASE I 

 

Fig 17. X rays of patient no 1 
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CASE II 

 

Fig 18. X rays of patient no 2 

Case III 

 

Fig 19. X rays of patient no 3 
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Case IV: 

   

Fig 20. X rays of patient no 4 
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OBSERVATIONS AND RESULTS 

AGE DISTRIBUTION 

AGE GRADE I GRADE II 

40-49 7 6 

50-59 7 6 

60-69 0 8 

70-80 0 2 

Table no :1  Shows age distribution 

 

Fig 21. Bar chart showcases the age wise distribution of cases that fall under Grade I 

and Grade II  

Most of the patient are in grade II and in age between there is equal distribution in both 

the grades of OA knee as the age increases there ia increasing the incidence of grade II 

oa knee. Only 2 pateints were in the range of 70-80 years .Of the 36 cases, 14 cases fall 

under Grade 1 and 22 cases fall under Grade 2 osteoarthritis. 
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GENDER DISTRIBUTION 

GENDER Grade I GRADE II 

MALE 3 5 

FEMALE 11 17 

Table no :2  Shows grade distribution in different genders 

 

 

Fig 22.The bar diagram illustrates the gender distribution under Grade 1 and Grade 2 

Osteoarthritis. 

In a total of 36 patient there are 8 male and 28 female patients. Out of total 8 males 5 

patients are in grade II and only 3 males are in grade I. out of 28 females more patient 

lies in grade II i.e., 17 and 11 patients belong to grade I OA knee.  
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SIDE DISTRIBUTION 

SIDE NO. OF PATIENTS PERCENTAGE 

RIGHT 20 55.56% 

LEFT 16 44.44% 

Table no: 3 Shows side distribution 

 

 

 

Fig 23. The pie chart depicts the distribution of Right and Left Osteoarthritis.  

In a total of 36 patients in our study right side disease is more common than left side as 

depicited in table and pie chart i.e., 20 patients (55.56% ), While 16 patients (44.44 %) 

had left side affection 
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WOMAC SCORE DISTRIBUTION PRE INJECTION 

WOMAC SCORE GRADE I GRADE II 

60-69 1 1 

70-79 8 5 

80-89 5 16 

Table no: 4 Shows WOMAC score pre injection in both grade patients  

 

Fig 24 The bar graph represents the WOMAC SCORE of patients Grade 1 OA and 

Grade 2 OA knee patients pre injection 

Before injection most of the patients i.e., 21 has increased womac score between 80-89 

in this 21 patients most of them were in grade II i.e., 16 where as only 5 patients were 

in grade I OA knee.  Out of 36 patients only 2 were below 69 score and 13 patients are 

having score of 70-79.in this patient with score between 70-79 more belong to grade I 

i.e., 8 and only 5 belongs to Grade II. In 2 patients who were below 69 score had equal 

distribution in both the grade of OA knee. 
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WOMAC SCORE DISTRIBUTION 1 MONTH POST INJECTION 

WOMAC SCORE GRADE I GRADE II 

<55 2 2 

56-65 9 8 

66-75 2 10 

>75 1 2 

Table no: 5 Shows WOMAC score post injection 1 month in both grade patients  

 

Fig 25. The bar diagram shows cases the WOMAC  score distribution in different 

grades of patient with OA knee 1 month after hyaluronic acid injection.  

 After 1 month post injection the womac score was declined with maximum patients in 

the score range 55-75 whereas still 3 patients had score more than 75.only 4 patients 

improved with score less than 55. Grade I patients responded well with intra articular 

injection but more percentage of grade II patients also shown improvement by decrease 

in the scores. 
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WOMAC SCORE DISTRIBUTION 3 MONTHS POST INJECTION 

WOMAC SCORE GRADE I GRADE II 

30-39 4 3 

40-49 2 7 

50-59 5 7 

60-69 3 5 

Table no: 6 Shows WOMAC score post injection 3 months in both grade patients  

 

 

Fig 26. The graph depicts the OA knee grading of patients 3 months after hyaluronic 

acid injection.  

At three months post injection there is rapid decline in the WOMAC scores i.e 

maximum score is within 60-69. Around 7 patients i.e., 4 patients of grade I and 3 

patients of grade II well responded with the score in the range of 30-39. Around 9 

patients are in arrange of 40-49 and 12 patients in the range of 50-59. 
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WOMAC SCORE DISTRIBUTION 6 MONTHS POST INJECTION 

WOMAC SCORE GRADE I GRADE II 

<30 5 7 

31-45 6 9 

46-60 2 5 

>60 1 1 

Table no: 7 Shows WOMAC score post injection 6 months in both grade patients  

Fig 27.The bar diagram depicts WOMAC of OA knee patients in different grades at 6 

months after the injection of Hyaluronic acid 

After 6 months post injection the WOMAC scores were decreased from their pre 

injection values with less than 30 over 12 patients in that 5 were grade I and 7 were 

grade II only 2 patients of both grade I and grade II had high scores of more than 60. 

Out of 36 most of them in the scores between the range of 31- 45 i.e., 15. It shows that 
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around 6 months almost 27 patients had scores below 45 which shows that there is 

improvement of WOMAC scores in most of the patients in both the grades. 

 VAS scores pre injection: 

Table no: 8 Shows VAS score pre injection in both grade patients  

Fig 28. This graph show cases the VAS score of the samples prior to the injection of 

Hyaluronic acid.  

 

All the 36 patients before injection had a pain score i.e., VAS between 8-10 in that 

around 14 of grade II patient had maximum score of about 10 and 6 had minimum score 

of 8. In grade I only 2 patient had maximum scores i.e., 10 and most of the patient of 

grade I i.e., 9 had score of 8. 
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GRADE I OA KNEE PATIENT VAS SCORE POST INJECTION FOLLOW UPS 

VAS 

SCORE 

1 

MONTH 

3 

MONTH

S 

6 

MONTH

S 

0-5 3 12 14 

6-10 

 

11 2 0 

Table no: 9 Shows VAS score post injection 1,3,6 months in grade I patients. 

 

 

Fig 29.This graph represents the VAS score of Grade 1 OAE cases 1, 3 and 6 months 

after the injection of Hyaluronic acid. 

After intra articular injection most of the patient of grade I  had pain score below 5 over 

the follow up months at first month 3 patients and 3 month 12 patient. At last follow up 

6 months all of the patient had decreased score below 5. 
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GRADE II OA KNEE PATIENT VAS SCORE POST INJECTION FOLLOW UPS 

VAS 

SCORE 

1 MONTH 3 MONTHS 6 MONTHS 

0-5 2 11 15 

6-10 

 

20 11 7 

Table no: 10 Shows VAS score post injection 1, 3, 6 months in grade II patients. 

In grade II OA knee patient the VAS scores were in the range of 6-10 for 20 patients 

and only 2 patients at I month post injection. At 3 months it was decreased to a range 

of 6-10 for 11 patients and in a range of 0-5 for 11 patients. where as at 6 month post 

injection the patient improved was 15 with a score 0-5 some patient were still in range 

of 6-10. 

Fig 30. This graph represents the VAS score of cases affected by Grade 2 OAE knee, 

during their follow up 1, 3 and 6 months after the injection of Hyaluronic acid. 
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GRADE DISTRIBUTION 

GRADE NO. OF PATIENTS PERCENTAGE 

I 14 38.89% 

II 22 61.11% 

Table no: 11 Shows grade distribution and its percentage 

 

 

Fig 31. The given pie chart depicts the OAE grade distribution of cases. 38.89% are 

affected by Grade 1 OA whereas, 61.11% are affected by Grade 2 OA knee. 

 

Out of this 36 patients most of the patient i.e., 22 belong to grade II i.e., 61.11% and 

the remaining14 patients with 38.89% were belongs to grade I. 
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PAIN MEAN DISTRIBUTION 

Table no: 12 Shows mean pain scores in all patients pre and post injection. 

 

Fig 32.The bar graph showcases the mean distribution of pain in all the samples before 

and after they were administered Hyaluronic acid. 

Pain score in WOMAC had a maximum score of 20 with minimum score 0. In this our 

patients had a mean score of 17.16 pre injection and following injection it has decreased 

to 14.5 at 1 month follow up. At 3rd month follow up mean scores was decreased to 

11.13 and at 6 months it was less than half of the total score i.e., 7.6. 
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The total pain score is 20 but in our study of 36 patients there is minimum and maximum 

scores at pre injection was 8-20 in which mean score was 17.7, after injection the mean 

pain score decreased to 14.5, 11.4, 7.65 post injection 1st month, 3months, 6 months 

respectively. 

MEAN STIFFNESS DISTRIBUTION 

 PRE 

INJECTION 

1  MONTH 

POST 

INJECTION 

3 MONTHS 

POST 

INJECTION 

6 MONTHS 

POST 

INJECTION 

MEAN 6.17 5.08 4.00 2.67 

STANDARD 

DEVIATION 

0.971 0.806 1.121 1.265 

MINIMUM 4 4 2 1 

 MAXIMUM 8 7 6 6 

Table no: 13 Shows mean stiffness scores in all patients pre and post injection 

 

Fig 33.This graph depicts the mean stiffness distribution of cases before and after they 

were given Hyaluronic acid injection. 

In womac there is stiffness score which is in range of 0-8. The mean stiffness score at 

pre injection was 6.16 which was decreased further to 5.08, but at 3rd month follow up 
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it was decreased to 4 and at 6 month to 3.66. Which showed progressive decrease in 

scores over a period of time. 

PHYSICAL FUNCTION DISTRIBUTION 

 PRE 

INJECTION 

1  MONTH 

POST 

INJECTION 

3 MONTHS 

POST 

INJECTION 

6 MONTHS 

POST 

INJECTION 

MEAN 56.42 45.86 35.31 25.56 

STANDARD 

DEVIATION 

4.511 6.343 7.906 9.782 

MINIMUM 45 34 22 9 

MAXIMUM 64 64 51 48 

Table no: 14 Shows mean physical function scores in all patients pre and post injection. 

 

Fig 31. The given bar graph represents the mean physical function of the samples before 

and after the administration of Hyaluronic acid. 

In WOMAC score physical function score are in a range of 0- 68. The mean pre 

injection score is 56.41 which was decreased to 45.86 at 1 month and post 3 month 

injection the scores was 35.30 and at 6 months follow up it was 25.55  
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MEAN WOMAC SCORE 

 PRE 

INJECTION 

1  MONTH 

POST 

INJECTION 

3 MONTHS 

POST 

INJECTION 

6 MONTHS 

POST 

INJECTION 

MEAN 81.14 65.14 50.19 35.81 

STANDARD 

DEVIATION 

6.437 7.208 10.504 13.44 

MINIMUM 60 49 32 13 

MAXIMUM 89 79 69 64 

Table no: 15 Shows mean total WOMAC scores in all patients pre and post injection 

Fig 35. The graph illustrates the mean WOMAC score of sample cases before and after 

Hyaluronic acid injection. 

The total WOMAC score is 96. In our study the mean score at pre injection was 81.13 

and at 1st month follow up it was 65.13, it was progressively decreased during 3 and 6 

months follow up to 50.19 and 35.80 respectively. 
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VAS SCORE DISTRIBUTION 

 PRE 

INJECTION 

1  MONTH 

POST 

INJECTION 

3 MONTHS 

POST 

INJECTION 

6 MONTHS 

POST 

INJECTION 

Mean 9.03 6.75 4.58 2.61 

Standard 

deviation 

0.941 1.317 1.1697 2.155 

Minimum 8 3 1 0 

Maximum 10 10 8 6 

Table no: 16. Shows mean VAS scores in all patients pre and post injection 

 

Fig 36. This bar graph demonstrates the mean VAS score of sample cases before and 

after the injection of Hyaluronic acid. 

The VAS acore ranges from 0-10. In our study the mean VAS score at pre injection was 

9.02, post 1 month it was 6.75 at 3rd month it improved to 4.58. at around 6 month it 

was decreased to 2.6 
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BMI DISTRIBUTION: 

 Table no: 17 Shows BMI distribution in both the grades. 

Fig 37 The graph illustrates the BMI distribution of cases into the grades of 

Osteoarthritis of knee. 14 cases are affected by Grade 1 OA knee and 22 cases by Grade 

2 OA knee. 

BMI (Body Mass Index) is a factor for OA knee as from previous studies. We also had 

patients with increased BMI that in both grades where 4 patients in grade I and 10 

patients were overweight and 3 patients in grade I and 4 patients were in grade II. 1 

patient of grade I and 3 patient of grade II were morbidly obese. 
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CO MORBIDITIES OA KNEE PATIENT 

CO MORBIDITES Diabetes 

Mellitus 

Hypertension Post Hysterectomy 

 

GRADE I 

2 1 4 

GRADE  II 8 3 2 

Table no: 18 Shows comorbities in both the grades. 

 

Fig 38. This graph depicts the relation between comorbidities namely, Diabetes 

mellitus, Hypertension and   Post hysterectomy and Grade 1 and 2 OA knee 

In this 36 patients only 2 patients in grade I in had Diabetes mellitus as associated co 

morbity but in patient in grade II were 8 patients this shows that diabetes mellitus is 

one of the trigerring factor for OA knee that leads to more cartilage damage and 

increases the damage with glycation end products. As our patients who had grade I 

disease had undergone hysterectomy for various reasons, their age were less than 50 

years that shows that there is correlation between OA knees with estrogen. Only 4 

patients were had associated hypertension as their co morbities. 
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Multivariate test result for VAS score : 

Table no.19 multivariate analysis with VAS score 

As per statistical analysis which was done by Wilks' Lambda multivariate test for 

VAS scores it shows significant difference between pre injection scores and post 

injection one month and with one month to third month values and even with 6 month 

value and pre injection values  

Multivariate test for WOMAC score: 

 

  

 

 

Table no 20.multivariate analysis with WOMAC score 

As per statistical analysis which was done by Wilks' Lambda multivariate test for 

WOMAC  scores it shows significant difference between pre injection scores and post 

injection one month values  and with one month to third month values and even with 

6 month value and pre injection values. P value <0.001 shows it is significant 

decrease in the score. 

 

Pre injection  

VAS score 

comparison 

1 month 

post 

injection 

3 months post 

injection 

6 months post injection 

Mean difference 
2.278* 

 

4.444* 

 

6.417* 

Standard error .206 .283 .353 

Significant .001 .001 .001 

WOMAC 

Pre injection 

1 month post 

injection 

3 months post 

injection 

6 months post 

injection 

Mean 

difference 
16.000* 30.944* 45.333* 

Standard error 1.165 1.767 2.532 

Significant .001 .001 .001 
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DISCUSSION: 

Osteoarthritis is a progressive degenerative condition of the synovium of knee joint 

with variable local and systemic factors that contribute to the disease. In our study we 

analysed around 36 patients who are meeting our inclusion criteria after excluding the 

patients under exclusion criteria who were assessed with WOMAC and VAS scores at 

pre injection, one month, three months and six months post injection.  

Table no 21 shows comparision of variable with different studies. 

 Our 

Stud

y 

Pal S 

Et 

Al238 

Askari A 

Et Al229 

Varu

n 

Gbs30 

Pal 

Cp Et 

Al239 

Das 

S236  

Sanch

eti P 

Et 

Al237 

Jesalp

ura Bh 

Et 

Al234 

Sudhe

er U Et 

Al233 

Bowm

an 

EN235 

MEAN AGE 53.3

3+/-

9.45

1 

57.6+/

-9.8 

58.5+/-8.3 43.13 57.4+

/-9.05 

59.83+

/-10.73 

55.6+/

-11.1 

 58+/-

12 

61 

MALE 22.2

2% 

27.7%  60% 42% 46.7% 36.1% 35% 48% 27.5% 

FEMALE 77.7

8% 

72.3%  40% 58% 53.3% 63.9% 65% 52% 72.5% 

GRADE 1  38.8
9 

5.1%  63% 48.3
% 

 35%   38% 

GRADE 2 61.1

1 

38.3%  40% 51.7

% 

 31%   36% 

RIGHT SIDE 55.5

6 

55.8    36.7% 15.8%  59%  

LEFT SIDE 44.4

4 

44.2    20% 18.2%  41%  

BMI 27.8

3 

27.7=/

-4.4 

    25.6+/

-3.5 

 25+/-4 33.2 

NORMAL 11 26.9%  30% 25.4

% 

     

OVERWEIG

HT 

14 50.6%  27% 47%      

OBESE 7 22.5%  43% 25%      

MORBID 

OBESE 

4    2.6%      

WOMAC 

(PRE) 

81.1

4+/-

6.43

7 

   71.9 58.83+

/-9.29 

    

WOMAC 1 65.1

4+/-

7.20

8 

   59.02 40.93+

/-10.27 

    

WOMAC 3 50.1

9+/-

10.5
04 

   33.2 26.97+

/-7.68 
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WOMAC 6 35.8

1+/-

13.4 

   28.2 28.43+

/-11.4 

    

PAIN 0 17.1

7+/-

2.15

8 

       10.82+

/-3.77 

 

STIFNESS 0 6.17

+/-

0.97

1 

       4.34+/

-1.95 

 

PHYSICAL 

FUNCTION 

0 

56.4

2+/-

4.51

9 

       36.78+

/-12.79 

 

PAIN 1 14.5

+/-

1.82

8 

 13.9+/-

4.37 

     3.62+/

-2.95 

 

STIFFNESS 
1 

5.08
+/-

0.80

6 

 4.71+/-2.9      2.03+/
-0.82 

 

PHYSICAL 

FUNCTION 

1 

45.8

6+/-

6.34

3 

 35.9+/-

12.8 

     17.1+/

-10.75 

 

PAIN 3 11.1

4+/-

2.16

7 

 13.11+/-

4.24 

       

STIFFNESS 

3 

4+/-

1.12

1 

 4.29+/-

2.88 

       

PHYSICAL 

FUNCTION 
3 

35.3

1+/-
7.90

6 

 33.54+/-

12.69 

       

VAS (PRE) 9.03

+/-

0.94
1 

  5.03+

/-0.61 

    6.6 6.1 

VAS 1 6.75

+/-
1.31

7 

6.63+/

-2.03 

 3.4+/

-0.93 

     4.4 

VAS 3 4.58

+/-

1.69
7 

6.7+/-

2.01 

 3.16+

/-0.91 

    4.1  

VAS 6 2.61

+/-

2.15

5 

       5.9  
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AGE INCIDENCE: 

The mean age and standard deviation in our study including both males and females is 

57.4 +/- 9.45. It was comparable with other studies such as Pal S et al, with a mean and 

standard deviation of 57.6 +/- 9.8 and Askari A et al with a mean and standard deviation 

of 58.5 +/- 8.3. Pal CP et al with a mean and standard deviation of 57.4 +/- 9.05. Another 

study by Das S with mean and standard deviation of 59.83 +/- 10.73, Sancheti P et al 

with mean and standard deviation of 55.6 +/ 11.01 and also with other study by Sudheer 

U, Jaya Prakash C with mean and standard deviation of 58 +/- 12.  

SEX INCIDENCE: 

The sex incidence in our study is male 22.22% and female 77.78% which was 

comparable with other studies. Pal S et al showed a sex incidence of male 27.7% and 

female 72.3%, Varun GBS in his study gave a sex incidence of 60% male and 40% 

female. Pal CP et al with a sex incidence of 42.0% male and 58.0% female. Das S had 

a percentage of 46.7% male and 53.3% female. Sancheti P, had an incidence of 36.1% 

male and 63.9% female. Gesalpura BH et al had an incidence of 35% male and 65% 

female. Sudheer U had an incidence of 48% male and 52% female. Bowman EN with 

an incidence of 27.5% male and 72.5% female.  
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GRADE DISTRIBUTION 

In our study most of the patients were belonging to Grade 2, i.e. 22(61.11%) and 14 

patients (38.89) belong to Grade 1 of Kellegren Lawrence grading of OA knee, which 

was comparable with other studies by Varun GBS et al in which 63% belong to Grade 

1 and 40% belong to Grade 2, Pal CP et al 48.3% Grade 1 and 51.7% Grade 2.  

 

SIDE DISTRIBUTION: 

In this prospective study, we had 55.56% of patients who were affected by right sided 

OA knee and around 44.4% had more symptoms on the left side which was comparable 

with other studies by Pal S et al showing a right sided laterality around 55.8% and left 

side is 44.2%, Sudheer E et al concluded 59% of patients had right sided symptoms and 

41% had left sided symptoms.  

 

BMI DISTRIBUTION: 

The normal BMI is between 18.5 to 24.9. 11(30.5%) of our patients had a normal BMI, 

of which, 6 belonged to Grade 1 and 5 belonged to Grade 2. 14 (38.89%) of our patients 

are overweight with a BMI range of 25 to 30. Obese patients were 7 (19.4%) and morbid 

obese patients constituted 4(11.11%). This is comparable with other studies done by 

Pal CP et al which shows normal BMI for 25.4% over weight patients were 47%. Obese 

patients were 25%, morbid obesity 2.6%. Other two studies by Pal S et al had 26.9% 

patients with normal BMI and 50.56% were overweight and remaining 22.5% were 

obese. It is also comparable with other studies done with Varun GBS et al who had 30% 

of normal BMI patients, 27% over weight and 43% were obese. The mean BMI in our 
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study is 27.83 which were comparable with other studies done by Pal S et al, Sancheti 

P et al, Sudheer U et al, Bowman EN with mean BMI of 27.7, 25.6, 25, and 33.2, 

respectively.  

 

WOMAC SCORE: 

The mean WOMAC  score in our study pre injection was  81.14 which is comparable 

with other studies by Pal CP et al and Das S et al with a mean of 71.9, 58.83 

respectively. Post 1 month injection, it was 65.14 in our study comparable with the 

other studies 59.02, 40.93. At 3 months post injection, it was 50.19, 33.2, and 26.97 in 

consecutive studies. At 6 months post injection, the scores were 35.81 and with other 

studies it was 28.2 and 28.43. 

 

WOMAC PAIN SCORE: 

In our study the mean pain score before injection was 17.7 which improved to 17.5 1 

month post injection which was comparable to a study done by Sudheer U et al who 

has a mean score of 10.82 prior to injection and 3.62 post injection. The pain score at 1 

month post injection was 13.9 in a study done by Askari at al. At 3 months post injection 

the pain score was not satisfactorily decreased, i.e 13.11. But in our study the pain score 

was 11.14 which was satisfactory. 

WOMAC STIFFNESS SCORE: 

The mean stiffness score in our study prior to injection was 6.17, 1 month post injection 

was 5.08 which was comparable with the study done by Sudheer U et al, with a mean 
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stiffness score of 4.34, 2.03, at preinjection and 1 month post injection respectively. 

The mean stiffness score at 3 months post injection was 4 which was comparable with 

a study done by Askari A et al with a mean stiffness score post 3 months after injection 

was 4.29.   

 

WOMAC PHYSICAL FUNCTION SCORE: 

The mean physical function score in our study preinjection was 56.42 which was 

comparable to a study done by Sudheer U eta al which was 36.78. At 1 month post 

injection, the mean score was 45.86 whereas it was 17.1 by a study done by Sudheer et 

al. The mean physical function score at 3 months post injection was 35.31 which was 

comparable to another study by  Askari A et al  with a mean score of 33.54.  

 

VAS SCORE: 

The mean VAS SCORE in our study prior to injection was 9.03 which was comparable 

to other studies by Varun GBS et al, Sudheer U et al, and Bowman et al with the mean 

values of 5.03, 6.6, and 6.1, respectively.  The mean score at 1 month post injection in 

our study was 6.75 as opposed to other studies, namely, Pal S et al, Varun GBS et al 

and Bowman showing scores of 6.63, 3.4, and 4.4 respectively. Likewise, the mean 

score in our study at 3 months after injection showed 4.58 when compared to studies 

by Pal S et al, Varun GBS and Bowman et al which showed 6.7, 3.16, and 4.1. In 

addition to this, the mean VAS score of our study at 6 months showed 2.61 when 

compared to a study by Bowman EN showing 5.9.
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CONCLUSION 

 In this study of 36 patients treated with intra articular injection of Hyaluronic 

acid injection for Kellegren Lawrence grade I and II osteoarthritis knee 

patients, following conclusions were drawn. 

 

 Elderly Females were more commonly affected with osteoarthritis knee with 

increased incidence in the age group of 4th to 6th decade. 

➢ Osteoarthritis knee affects right side knee more than the left side knee. 

➢ Both Elderly and younger Females was found to be significantly associated 

with  Diabetes Mellitus, post-menopausal and post hysterectomy status 

➢ The functional outcome of the grade II OA Knee was similar compared to 

grade I OA Knee patients. 

➢ The mean active and passive abduction, flexion, internal and external rotations 

have significantly improved following the procedure at the end of follow up. 

➢ The pain significantly reduced in all of the patients when assessed with visual 

analogue score at the end of 6 months follow up. 

➢ All the patients were found to have improved daily activity of living like 

walking, standing, stair climbing, rising from sitting and bed last but not least 

in heavy domestic works. 

➢ The mean WOMAC score suggested that functional ability improved in all the 

study patients by the end of 6 months follow up.  

➢ Pain at the injection site was self-limiting and resolved without any 

medication. 

➢ This injection has slow onset of action but effect stays for 6 months 

➢ The best improvement in their range of movements was observed in flexion  
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➢ In grade I and II osteoarthritis knee, intra-articular hyaluronic acid injection is 

found to be beneficial in the patients who were treated previously with 

analgesics alone or with exercises alone. 

➢ This study observes that intra-articular injection Hyaluronic acid is a reliable, 

productive, efficient and safe mode of treatment of grade I and II osteoarthritis 

knee, which also delays surgical intervention. 

 

 

LIMITATION: 

➢ Though it is a prospective study, the study was done for a shorter duration of 

time and with limited sample size. 

➢ This injection is little costlier than other intra articular preparations. 

➢ The intra-articular injection of the Hyaluronic acid injection was given based 

on the clinical and radiological examination which is also a limitation of this 

study as better imaging modalities could be used to confirm the intra articular 

injection. 

➢ Long term follow up needed with M.R.I to assess the regeneration of cartilage. 
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PATIENT INFORMATION SHEET 

Study title: A prospective study on effectiveness of visco supplementation in 

osteoarthritis knee 

  

Study location: R L Jalappa Hospital and Research Centre attached to Sri Devaraj Urs 

Medical College, Tamaka, Kolar. 

Details- 

Patients aged between 40 and 80 years diagnosed having osteoarthritis knee came to 

opd basis to the department of orthopaedics to R.L.Jalappa Hospital will be included in 

this study. 

Patients in this study will have to undergo routine  investigations and x ray of both knee 

in standing position for AP view and lateral view of affected knee . 

Please read the following information and discuss with your family members. You 

can ask any question regarding the study. If you agree to participate in the study we 

will collect information (as per proforma) from you or a person responsible for you or 

both. Relevant history will be taken. This information collected will be used only for 

dissertation and publication. 

All information collected from you will be kept confidential and will not be disclosed 

to any outsider. Your identity will not be revealed. This study has been reviewed by 

the Institutional Ethics Committee and you are free to contact the secretary  of the 

Institutional Ethics Committee. There is no compulsion to agree to this study. The 

care you will get will not change if you don’t wish to participate. You are required to 

sign/ provide thumb impression only if you voluntarily agree to participate in this 

study. 

 

For further information contact 

Dr. SAKTHIKESAVAN(Post graduate),  

Department of ORTHOPAEDICS, 

SDUMC ,Tamaka ,Kolar. CONTACT NO :9443092010 

 

 

 



130  

 



131  

 

INFORMED CONSENT FORM 

 

I/we the patient attenders have been explained about outpatients condition i.e., 

osteoarthritis knee and the need for the procedure i.e., intra articular hyaluronic acid 

injection in the treatment of osteoarthritis knee. 

The procedure and complications associated with this procedure i.e., intra articular 

hyaluronic acid injection have been explained to me in my own understandable 

language. I am willing to pay for the procedure and the treatment. 

I have been explained regarding the study design and I am participating in the study 

with my wilful consent. I have been also explained by the investigator that I am free to 

participate in the study, I can withdraw from the study at any point of time and I would 

continue to receive the standard care and treatment in this hospital as long as I wish to 

receive the treatment. 

I/we the patient and the patient attenders hold the full responsibility for the procedure 

and the further consequences. I don’t hold any treating doctor, nursing staff and hospital 

management for any untoward consequences. 

I hereby give my consent for the same. 

 

SIGNATURE OF THE PATIENT:                            SIGNTURE OF DOCTOR: 

 

 

 

WITTNESS: 

1. 

2. 

DATE  : 
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The Western Ontario and McMaster Universities Osteo arthritis Index(WOMAC) 

Name:____________________________________________Date:_____________ 

Instructions: 

Please rate the activities in each category according to the following scale of difficulty: 

0=None,1=Slight,2 =Moderate,3=Very,4=Extremely 

Circle one number for each activity Pain 

PAIN       

1. Walking 0 1 2 3 4 

2. Stair Climbing 0 1 2 3 4 

3. Nocturnal 0 1 2 3 4 

4. Rest 0 1 2 3 4 

5. Weight Bearing 0 1 2 3 4 

STIFFNESS       

1. Morning stiffness 0 1 2 3 4 

2. Stiffness later in the day 0 1 2 3 4 

PHYSICAL 

FUNCTION 

      

1. Descending stairs 0 1 2 3 4 

2. Ascending stairs 0 1 2 3 4 

3. Rising from sitting 0 1 2 3 4 

4. Standing 0 1 2 3 4 

5. Bending to floor 0 1 2 3 4 

6. Walking on a flat surface 0 1 2 3 4 

7. Getting in /out of car 0 1 2 3 4 

8. Going Shopping 0 1 2 3 4 

9. Putting on socks 0 1 2 3 4 

10. Lying in bed 0 1 2 3 4 

11. Taking off socks 0 1 2 3 4 

12. Rising from bed 0 1 2 3 4 

13. Getting in / out of bath 0 1 2 3 4 

14. Sitting 0 1 2 3 4 

15. Getting on / off toilet 0 1 2 3 4 

16. Heavy domestic duties 0 1 2 3 4 

17. Light domestic duties 0 1 2 3 4 
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135  

 

PROFORMA 

 

Name           :                                        Case no         : 

Age              :                                          Ip/op no       : 

Sex               :                                          DOB              : 

Address        :                                         Date              : 

 

Phone no: 

Chief complaints   : 

History of presenting illness   : 

 

Past history   : 

Family history  : 

Personal history  : 

General physical examination   

BP  -      

RR  -      

PR  -  

Temp-

    

Systemic examination 

1. CVS 

2.RS 

3.PA 

4.CNS 
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LOCAL EXAMINATION: 

Inspection:- 

 

     Palpation :- 

 

 

     Movements:- 

 

 

     Measurements:- 

 

X ray of knee ( right / left /both) :- 

 

 Kellergen and Lawrence grading :- 

Diagnosis     : 

WOMAC scoring during follow ups:- 

DATE WOMAC SCORE VAS SCORE 

   

   

   

   

ASSESSMENT OF RESULT: 

 

 

 

Signature of candidate:           Signature of Guide: 
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KEY WORD TO MASTER CHART 

 

 

 

 

 

 

WOMAC 0 WOMAC score at pre injection 

WOMAC 1 WOMAC score at one month post 

injection 

WOMAC 3 WOMAC score at 3rd months  post  

injection 

WOMAC 6 WOMAC score 6 months post injection 

VAS 0  VAS score at pre injection 

VAS 1 VAS score at one month post injection 

VAS 3 VAS score at 3 months post injection 

VAS 6 VAS score at 6 months post injection 

P Pain score 

S Stiffness score 

PF  Physical function 

PH Post hysterectomy status 

DM Diabetes mellitus 

HTN Hypertension  

BA Bronchial asthma  
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MASTER CHART 


