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INTRODUCTION 

Osteoarthritis (OA) is the largest cause of disability 

worldwide and the most common cause of knee 

discomfort. OA is a chronic, progressive joint disease 

marked by articular cartilage deterioration and secondary 

hyperosteogeny.1 OA affects 35 percent of those over the 

age of 65 and produces considerable pain in the knee joint.2 

The patient with OA not only suffers from chronic pain, 

stiffness, and reduced movement, physical and/or mental 

co-morbidity, but also has a direct impact on their quality 

of life.3  

Because of its immense intricacy and interplay of 

numerous biological elements such as genetic changes, sex 

hormone shortage, and ageing, OA is poorly understood.4 

Many recent studies have focused on molecular markers 

that have been linked to chondrocyte senescence caused by 

stress.5 The reasons of cartilage breakdown that leads to 

OA have been suggested to be a variety of mechanical and 

metabolic processes. In the pathophysiology of knee OA, 

cytokines and other growth factors (GF) may also play a 

role in the regulation of catabolic and anabolic processes. 

Interleukin-1 and tumour necrosis factor, which induce 

proteolytic digestion of articular cartilage, are the major 

mediators of the catabolic process. 
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Clinical recommendations propose a variety of 

conservative treatment options, including both 

pharmacological and non-pharmacological options, to 

relieve pain and restore joint function.6 The majority of 

knee OA researchers have concentrated on tertiary 

management options, such as pain reduction with effective 

medication therapies (NSAIDs, chondroitin supplements, 

and so on). NSAIDs have been shown to be useful in 

treating OA pain, but long-term usage has been linked to 

potentially serious side effects. Furthermore, because of 

pharmacogenomics interactions, their tailored response is 

highly heterogeneous.7 There is no definitive cure for OA, 

with the exception of knee joint replacement, which is 

usually reserved for end-stage disease. If pain persists after 

rest or medicine and other non-invasive interventions have 

failed, intra-articular injections of a variety of medications 

may be used as a last resort before surgery. Hyaluronic 

acid (HA), corticosteroids (CS), and blood-derived 

products like platelet-rich plasma are examples of these 

(PRP).  

Hyaluronate is a high-molecular-weight, widely 

distributed substance found in cartilage and synovial fluid. 

It has several functions in the joint, including lubricating, 

functioning as a gap filler to keep the joint open, and 

regulating cellular activity including protein binding.8 The 

endogenous HA in the joint depolymerizes from a high 

molecular weight (6500–10,900 kDa) to a lower molecular 

weight (2700–4500 kDa) as OA progresses.9,10 This 

reduces the mechanical and viscoelastic properties of the 

synovial fluid in the afflicted joint.  

Intra-articular HA injections have been shown to improve 

joint lubrication and synovial fluid viscosity, normalise 

hyaluronan synthesis, block proteoglycan breakdown, and 

have analgesic and anti-inflammatory effects in the 

treatment of OA.11-14  

Intra-articular corticosteroids have anti-inflammatory 

properties because they inhibit inflammatory cytokines as 

well as the mechanisms that lead to their production.15 The 

duration effect of CS, on the other hand, is much less than 

the recommended interval between doses.16 As a result, the 

short-term impacts are acceptable; nevertheless, the long-

term implications need to be investigated further.  

The goal of this study is to compare the efficacy of intra-

articular HA injection with corticosteroid injection in 

patients with grade II and grade III knee OA (according to 

Kellgren Lawrence classification). 

METHODS 

72 patients with symptomatic OA of unilateral knee joint 

(pain >3 months) were included in the present study. They 

were randomly divided into two groups; group A (n=36) 

included patients who were given intra-articular injection 

HA and group B (n=36) included those who were given 

intra-articular corticosteroid injection.  

The inclusion criteria were: age above 50 years, of any sex, 

and patients with radiographic evidence of grade II/III OA 

of knee (according to Kellegren Lawrence grading of OA). 

The exclusion criteria were: patients diagnosed with 

pathological conditions like rheumatoid arthritis and 

pseudogout; patients having knee flexion contracture 

greater than 20 degrees; patients with major axial 

deviation, varus or valgus >5 degrees; patients with 

systemin disorders like diabetes mellitus, thyroid 

dysfunction, severe cardiovascular diseases; patients with 

history of ipsilateral hip/knee arthroplasty surgery in the 

past; patients with history of any previous intra-articular 

injection in knee joint; patients with bleeding diathesis; 

patients with local skin infection/pathology; and patients 

with immunosuppression. 

All patients who fulfilled the inclusion and exclusion 

criteria were recruited for the study. The present study was 

carried from June 2020 to June 2021 in Krishna Institute 

of Medical Sciences, “deemed to be university” Karad. All 

the participants had signed the written and informed 

consent before enrolling in the study. This randomized 

prospective comparative study was approved by the 

institutional ethical committee. 

Patients in group A (n=36) and were given Intra-articular 

6 ml (48 mg) sodium hyaluronate (Hylasto one™). It 

contains high molecular weight (HMW) elastoviscous 

fluid with highly cross-linked long chain polymers.  

Patients in group B (n=36) were given 1 ml (40 mg) 

triamcinolone acetonide (kenacort TM) mixed with 1 ml of 

2% lignocaine. 

 

Figure 1: Antero-lateral portal for intra-articular 

injection in the knee joint. 

The procedure was performed with the patient in supine 

position, with the affected knee flexed to 90 degrees. 

Sterile scrubbing, painting and draping of the local part 

was performed. All the injections were given in the intra-

articular space via the anterolateral portal after aspiration 

of synovial fluid for confirmation. Strict aseptic 

precautions and no-touch technique of the needle was 
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followed for the procedure. Patients in both groups were 

advised to wear a knee cap ubiquitously. 

Baseline data was collected before starting the treatment 

as per visual analog scale (VAS) and WOMAC score for 

evaluation of pain and function, and all patients were 

called for follow up at 2 weeks, 6 weeks, 3 months and 6 

months post treatment. All the data was compared both 

within the group as well as with one another at different 

follow-up time.  

Data was entered in Microsoft excel spreadsheet and 

variables was analysed using statistical package for the 

social sciences (SPSS) software. Continuous variables 

were presented as mean±standard deviation (SD). 

Intergroup comparisons were made using the unpaired 

student’s t-test for normally distributed variable. All 

hypothesis tests were two-tailed. A value of p<0.05 was 
considered statistically significant. 

RESULTS 

There was no significant difference in the basic 

demographic distribution in both groups. Female sex 

predilection was seen in the present study. Right sided was 

predominantly affected.  

Table 1: Showing age distribution of patients. 

Parameters 
Group A 

(HA) % 

Group B (steroid 

injection) % 

Females (n) 23 (63.88) 24 (66.66) 

Males (n) 13 (36.12) 12 (33.34) 

Affected side 

ratio (right: left) 
3:1 2.5:1 

KL grade II 20 (62.5) 19 (59.37) 

KL grade III 12 (37.5) 13 (40.625) 

Comparison of VAS scores in both groups (Table 2) was 

presented as mean±standard deviation. Similarly 

WOMAC knee score in the two groups were analysed 

statistically (Table 3). Baseline pre-treatment data for 

mean VAS score and WOMAC score were similar for both 

groups (p<0.05). 

It was seen that at 2 weeks post treatment, there was a 

sharp decline in the mean VAS score in corticosteroid 

group which was significantly higher than the 

improvement in HA group (mean VAS in HA 

group=3.4±1.3; mean VAS in steroid group=2.65±1.7; 

p<0.001) . However, at 6 weeks follow up, and at each 

follow up after that, the improvement in VAS score is 

significantly higher in the HA group as compared to the 

steroid group (p<0.05). Also, it was noted that the 

beneficial effect of corticosteroid weaned off beyond 3 

months, and the VAS score started to show a significant 

rise as compared to the previous readings in the same 

group (mean VAS in steroid group at 3 months=0.55±1.4 

and at 6 months=5.96±1.6; p<0.001). 

Table 2: Comparison of VAS scores in both groups. 

Parameters 

Mean VAS 

score in 

group A (HA) 

Mean VAS score 

in group B 

(steroid injection) 

Pre-

treatment 
7.45±1.4 7.88±1.2 

At 2 weeks 3.4±1.3 2.65±1.7 

At 6 weeks 2.78±1.1 2.85±1.6 

At 3 months 3.71±1.4 4.55±1.4 

At 6 months 3.90±1.2 5.96±1.6 

Similar findings were noted with WOMAC score. It was 

seen that at 2 weeks post treatment, there was a sharp 

decline in the mean WOMAC score in corticosteroid group 

which was significantly higher than the improvement in 

HA group (mean WOMAC score in HA group=64.42±7.9; 

in steroid group=58.80±8.3; p<0.001). However, at 6 

weeks follow up, and at each follow up after that, the 

improvement in WOMAC score is significantly higher in 

the HA group as compared to the steroid group (p<0.05). 

Also, it was noted that the beneficial effect of 

corticosteroid weaned off beyond 3 months, and the 

WOMAC score started to show a significant rise as 

compared to the previous readings in the same group 

(mean WOMAC score at 3 months in steroid 

group=65.37±7.9 and at 6 months=71.35±8.1; p<0.001). 

Table 3: Comparison of WOMAC scores in both 

groups. 

Parameters 

Mean WOM-

AC score in 

group A (HA) 

Mean WOMAC 

score in group B 

(steroid injection) 

Pre-

treatment 
78.94±8.7 74.86±7.4 

At 2 weeks 64.42±7.9 58.80±8.3 

At 6 weeks 58.23±9.3 59.45±8.2 

At 3 months 59.11±7.3 65.37±7.9 

At 6 months 59.74±8.8 71.35±8.1 

DISCUSSION 

The most common type of arthritis or degenerative joint 

disease is OA. It's a prevalent chronic, progressive 

musculoskeletal condition marked by articular cartilage 

degradation over time. It is the most common cause of 

long-term impairment. The disease primarily affects the 

middle-aged and elderly, while it can also afflict younger 

persons as a result of injury or overuse. Because age is the 

biggest predictor of disease, a longer life expectancy 

means a higher risk of developing the disease.18 OA 

patients experience discomfort and loss of function. 

Objectives of OA management include reducing pain, 

inflammation, slowing cartilage deterioration, improving 

function, and reducing disability.19 Steroids are anti-

inflammatory as well as immunosuppressive. These drugs 

work by interfering with nuclear steroid receptors, 

interrupting the inflammatory and immunological systems 
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at many points. It reduces erythema, heat, oedema, and 

discomfort in inflammatory joints and increases the 

relative viscosity of joint fluid in clinical studies.20 During 

the flare of knee OA, it reduces acute episodes of pain and 

enhances joint mobility.21  

For visco-supplementation, HA is utilised in a variety of 

formulations. We utilised the abbreviation HA to refer to 

sodium hyaluronate in our research. Synovial fluid 

contains a lot of HMW HA. It provides lubrication to the 

joint and nutrition to the hyaline cartilage and is 

approximately 3–4 ml in each knee. Anti-angiogenic, anti-

inflammatory, and anti-immunogenic effects of high 

molecular weight HA.22 HMW HA's high viscosity gives 

the fluid viscoelastic qualities, which are required for 

minimal friction on the joint surface.23 HA preparations are 

currently available in a variety of molecular weights. 

LMW preparations (0.5–1.5 million Dalton) have a greater 

ability to diffuse through the synovium's extracellular 

matrix (ECM) and interact with synovial cells.24  

The goal of this study was to compare the effectiveness of 

intra-articular HA injections vs intra-articular steroid 

injections in providing pain and functional relief in 

individuals with grade II/III OA (as defined by Kellegren 

and Lawrence). For the same, VAS and WOMAC knee 

scores were employed.25 Values were noted pre-treatment 

and subsequently at each follow up. 

In patients receiving HA, mean baseline VAS score was 

noted to be 7.45±1.4. Then at 2 weeks, 6 weeks, 3 months 

and 6 months follow up the mean VAS score was 3.4±1.3, 

2.78±1.1, 3.71±1.4 and 3.90±1.2; p<0.05). The above 

results shows that the maximum effect of hyaluronic acid 

was noted to be from 6 weeks to 3 months. However there 

beneficial effect was found to be persisting even up till 6 

months. Similarly using the WOMAC knee score the mean 

score at first visit the was 78.94±8.7 then at 2 weeks, 6 

weeks, 3 months and 6th months the mean WOMAC knee 

score was 64.42±7.9, 58.23±9.3, 59.11±7.3 and 59.74±8.8; 

p<0.05).  

In patients receiving intra-articular corticosteroid, mean 

baseline VAS score was noted to be 7.88±1.2. Then at 2 

weeks, 6 weeks, 3 months and 6 months follow up the 

mean VAS score was 2.65±1.7, 2.85±1.6, 4.55±1.4 and 

5.96±1.6; p<0.001). The above results shows that the 

maximum effect of intra-articular corticosteroid was noted 

to be from 2 weeks to 6 weeks. At 3 months and 6 months 

the effect started to wean off. Similarly using the WOMAC 

knee score the mean score at first visit the was 74.86±7.4 

then at 2 weeks, 6 weeks, 3 months and 6th months the 

mean WOMAC knee score was 58.80±8.3, 59.45±8.2, 

65.37±7.9 and 71.35±8.1; p<0.001).  

In a comparison of methylprednisolone and HA on 40 

patients, Leardini et al observed that HA had a longer 

action than prednisolone.26 They predicted that HA will be 

a game-changer in the treatment of knee OA. The trial was 

just two months long, and the outcomes were measured 

using the VAS score. Both therapies were well tolerated, 

with no signs of local or systemic side effects. VAS ratings 

were used in the Jones et al study to assess pain, stiffness 

duration, range of motion, joint effusion, local heat, 

synovial thickness, and joint-line and periarticular 

tenderness. During the 6-month follow-up period, the 

hyaluronic acid group reported much less discomfort than 

the steroids group.27 Another study done by Caborn et al, 

in 2004 to assess prospectively the efficacy and tolerability 

of hylan G-F 20 (HG-F 20; Synvisc) and intraarticular 

triamcinolone hexacetonide for treatment of OA knee pain 

in a 26 week, randomized, multicenter, evaluator-blind 

study. The study concludes that maximum pain relief 

occurred at 1-2 weeks for triamcinolone hexacetonide and 

at week 12 for HG-F 20. At weeks 12 and 26, HG-F 20 

was significantly better than triamcinolone hexacetonide. 

They concluded that Viscosupplementation with HG-F 20 

resulted in a longer duration of effect than triamcinolone 

hexacetonide with a comparable tolerability profile.28 

Merolla et al used steroid and HA injections in the OA of 

shoulder and found similar results as of knee OA.29 The 

effect of steroid decreased after 1 month, but HA remains 

up to 6 months. 

CONCLUSION 

The present study demonstrates that intra-articular 

administration of HA and steroids act as effective 

palliative agents in case of osteoarthritis of the knee. 

However, steroids provide an acute symptomatic relief but 

their benefits are short lasting. On the other hand, HA 

provides long lasting therapeutic pain relief. Keeping the 

limitations of this study in mind; a short follow up period 

and small sample size; it is safe to conclude that steroid 

when given intra-articular can give pain relief for about 12 

weeks while HA provides significant pain relief until six 

months after the injection. 
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