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Abstract 
Background: Knee osteoarthritis (OA) is a common entity in adults causing disability and decreased work 
productivity. Management of early OA is not established showing varied results of conservative and medical 
treatment.  
Aims and Objectives: We evaluated the functional outcome of intra-articular injection of hyaluronic acid (HA) 
in OA knee or the management of early stages of OA knee. 
Material and Methods: 50 patients of OA knee, Kellgren type II or III, more than 45 years of age, were treated 
with 6 ml of intra-articular HA injection and were assessed by improvement in functional outcome as seen by 
WOMAC and VAS score. 
Results: The mean age was 52.65 ± 6.4 years (range 45 to 70 years). 19 (38%) were males and 31 (62%) were 
females. 17 (34%) patients had KL grade 2 and 33 (66 %) patients had KL grade 3 osteoarthritis. The mean pre-
procedural WOMAC score of 46.7 ± 6.4 improved to 22.73 ± 5.78, 22.6 ± 5.02 and 24.83 ± 5.59 at 4 weeks, 12 
weeks, and 24 weeks after the HA injection, respectively. The mean pre-procedural VAS score of 5.16 ± 0.82, 
improved to 1.22 ± 1.01, 1.19 ± 0.60, and 1.52 ± 0.55 at 4 weeks,12 weeks, and 24 weeks after the HA injection, 
respectively. Pain at the injection site was seen in 2 (4%) patients and 1 (2%) patient developed superficial in-
fection. 
Conclusion: HA injection provides pain relief and improves the functional outcome in the early stages of Oste-
oarthritis of Knee. 
Keywords:  Osteoarthritis, WOMAC score, hyaluronic acid, VAS score. 
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Introduction 
 
Knee osteoarthritis occurs in 11% of people over 
60 years old. A chronic degenerative disease, oste-
oarthritis (OA) causes a progressive loss of joint 
cartilage with local inflammation and periarticular 
bone reconstruction. [1] In addition to causing pain, 
stiffness, swelling, and a decrease in joint range of 
motion, cartilage lesions significantly affect quality 
of life. OA, however, is caused and developed by 
multiple risk factors affecting the whole joint, in-
cluding cartilage, subchondral bone, synovium, 
ligaments, and menisci. [2] Joint replacement is a 
well-established treatment for severe arthritis. 

However, various conservative and medical modal-
ities have not resulted in satisfactory results in the 
early stages of osteoarthritis. Currently, treatment is 
focused on reducing symptoms and slowing the 
progression of the disease. Non-pharmacological 
treatments include patient education and self-
management, exercises, weight reduction, walking 
supports (crutches), bracing, shoe and insole modi-
fication, local cooling/heating, acupuncture, and 
electromagnetic therapy. [3,4] Pharmacological 
treatments include topical and oral NSAID, [5] 
intra-articular (IA) injections of corticosteroids, 
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Visco supplements, and blood-derived products, 
including platelet-rich-plasma (PRP) (highly rec-
ommended when the use of oral analgesics or anti-
inflammatories fails to release disease symptoms). 
[6,7]  OA pain can be relieved temporarily with 
intra-articular (IA) corticosteroids when used in 
conjunction with core treatment. This approach, 
however, has limited efficacy in delaying disease 
progression, as well as undesirable potential side 
effects when administered at high doses and fre-
quency. [8,9] In this context, HA is proposed as a 
potential treatment capable of improving the clini-
cal condition of patients with osteoarthritis. A lim-
ited number of publications on HA, this study was 
designed to the efficacy of a single intra-articular 
dose of HA for the treatment of early OA knee. 
Intra articular hyaluronic acid injection is an able 
alternative treatment for early OA knee compared 
to pharmacotherapy and physiotherapy. The extra-
cellular matrix of cartilage and synovial fluid both 
include hyaluronic acid, which gives them their 
viscoelasticity and lubricating qualities. [10] The 
addition of exogenous HA, or its derivatives, by 
intra-articular injection, addresses the degradation 
of hyaluronic acid in the synovial fluid of patients 
with knee osteoarthritis [11] and helps to restore 
the elastic and viscous properties of the synovial 
fluid, leading to pain relief and functional im-
provement. Additionally, HA inhibits chondrocyte 
death, interacts with mediators of inflammation and 
matrix turnover in joint cells, and has a biosynthet-
ic chondroprotective impact. [12] The objective of 
this study is to evaluate the clinical benefits of HA 
when injected into the intra-articular space, which 
is a recognized pharmacological treatment in pa-
tients with mild to moderate symptomatic knee OA. 
We hypothesized that intra-articular injection of 
HA reduces pain and better functional recovery at a 
6-month follow-up. 

Materials and Method 

This study was conducted on 50 arthritic knees 
treated with HA therapy, and presented to the 
Department of Center for Bone and Joints at our 
institute from January 2023 to February 2024. 
Before the study written well-informed consent was 
obtained from all the patients. All patients of 
Kellgren (KL) type II or III osteoarthritis knee with 
more than 45 years of age were included in the 
study. Patients with less than 45 years, Kellgren 
type IV OA knee, OA with significant joint 
deformity, inflammatory arthritis, patellofemoral 
arthritis, or associated with systemic disorders such 
as rheumatoid arthritis or infection were excluded 
from the study. 

A thorough history and comprehensive clinical 
examination of the patients was done and details 
were recorded in the customized proforma designed 
for the study. Weight-bearing standing AP and 
lateral view X-rays of the affected knee were taken. 

Pre- Pre-procedural WOMAC knee score and VAS 
score were calculated. 

Procedures 

After selecting those patients fulfilling the inclu-
sion criteria, a weight-bearing x-ray of both knee 
joints in two planes (anteroposterior and lateral) 
will be taken and graded using the KELLGREN- 
LAWRENCE (K-L) radiographic atlas. Patients 
have been given 6ml of intraarticular hyaluronic 
acid injection (10mg/ml) via the Anterolateral ap-
proach under strict aseptic precaution, Pt in a su-
pine position, parts painted and draped with the 
knee flexed to 60°, lateral joint line is palpated eas-
ily and needle is inserted laterally of the patellar 
tendon, [13] with the needle pointing towards the 
femoral notch. [14] This method only goes through 
Hoffa's fat pad, bypassing major blood vessels and 
the extensor apparatus. After inserting the needle, 
SF or any effusion was aspirated, 1ml of lignocaine 
was given, followed by 6ml of intraarticular hyalu-
ronic acid injection given by preloaded sterile sy-
ringe, Passive mobilization of the knee was done 
for even distribution of the drug, the patient was 
observed for 30 min for any allergic reaction. After 
the procedure, all patients were sent home and the 
patients were prescribed ice fomentation, antibiot-
ics, and paracetamol orally for 3 days. Range of 
motion exercise, light aerobic activities, and 
strength training exercises were started as per the 
patient’s tolerance. Patients were followed regular-
ly at 4 weeks, 12 weeks, and 24 weeks and were 
reassessed for functional outcomes by WOMAC 
knee score and VAS score. Statistical analysis was 
performed using the SPSS program for statistical 
analysis, version 12.0 for Windows, and statistical 
significance was set at p < 0.05. 

Results  

50 patients of OA knee with a mean age of 
52.65±6.4 years (range 45 to 70 years) were in-
cluded in the study. 19 (38%) were males and 31 
(62%) were females. 21 (42 %) patients had left-
side involvement and 29 (58 %) patients had right 
side was affected. 17 (34%) patients had KL grade 
2 and 33 (66%) patients had KL grade 3 osteoar-
thritis. 43 (86%) patients had no co-morbidities. 4 
(8%) patients had associated hypertension and 3 
(6%) patients had diabetes mellitus. 

The mean pre-procedural WOMAC score of 46.7 ± 
6.4 improved to 22.73 ± 5.78, 22.6. 

± 5.02 and 24.83 ± 5.59 at 4 weeks,12 weeks, and 
24 weeks after the HA injection, respectively (table 
1). The mean pre-procedural VAS score of 5.16 ± 
0.82, improved to 1.22 ± 1.01, 1.19. 

± 0.60 and 1.52 ± 0.55 at 4 weeks,12 weeks, and 24 
weeks after the HA injection, respectively (table 1). 
Pain at the injection site was seen in 2 (4%) pa-
tients and 1 (2 %) patient developed a superficial 
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infection at the site of injection which healed with 
antibiotics. In 47(94 %) patients there were no 

complications. 

 
WOMAC SCORE after HA Injection 

Duration [Mean±SD] ‘t’ Value P value 
Pre-operative  46.7± 6.4 14.784 0.001* 
At 4 weeks 22.73 ± 5.78 Df = 29  
At 4 weeks 22.73 ± 5.78 0.348 0.713 
At 12 weeks 22.6 ± 5.02 Df = 29 NS 
At 12 weeks 22.6 ± 5.02 -3.748 0.001* 
At a 6 moonth 24.83 ± 5.59 Df = 29  
 

VAS SCORE after HA Injection 
Duration [Mean±SD] ‘t’ Value P value 
Pre operative  5.16 ± 0.82 15.931 0.001* 
At 4 weeks 1.22 ± 1.01 Df = 29  
At 4 weeks 1.22 ± 1.01 0.000 1.000 
At 12 weeks 1.19 ± 0.60 Df = 29 NS 
At 12 weeks 1.19 ± 0.60 -3.445 0.001*  
At a 6 month 1.52 ± 0.55 Df = 29  
 
Discussion 

Knee Osteoarthritis (OA) is one of the most com-
mon problems in aging adults, causing pain, disa-
bility, and morbidity, which had been treated con-
servatively by oral chondroprotective, intra-
articular injections of steroids, or visco-
supplements. [1,2] 

Earlier OA was considered initially a degenerative 
disorder and a natural occurrence of “wear-and-
tear” on joints as a result of aging leading to me-
chanical and biological events that destabilize the 
normal processes of degradation and synthesis of 
articular cartilage chondrocytes, extracellular ma-
trix, and subchondral bone leading to increased 
water content, decreased proteoglycan content and 
altered collagen matrix, finally causing degenera-
tion of articular cartilage. [15] Recent research evi-
dence is changing and it is suggested that impaired 
remodeling and repair of damaged tissue is the 
main cause and so if we could prevent this, it may 
be possible to arrest the progress and even reverse 
the changes. [16] 

We evaluated the role of intra-articular injection of 
HA for the management of 50 early stages of OA 
knee patients in terms of improvement in functional 
score and found that the mean WOMAC score of 
46.7 ± 6.4 pre- procedural improved to 24.83 ± 
5.59 and mean VAS score of 5.16 ± 0.82 pre-
procedural, improved to 1.52 ± 0.55 at 24 weeks 
after the HA injection, respectively. Various studies 
have demonstrated the efficacy and advantageous 
effect of HA in OA knee. 

Moreland LW et al [17] study Exogenous HA en-
hances chondrocyte HA and proteoglycan synthe-
sis, reduces the production and activity of proin-
flammatory mediators and matrix metalloproteinas-

es, and alters the behavior of immune cells. Many 
of the physiological effects of exogenous HA may 
be a function of its molecular weight. Several phys-
iological effects probably contribute to the mecha-
nisms by which HA exerts its clinical effects on 
knee OA.  

Antonio Gigante et al [18] studied In knee OA, 
viscosupplementation with 3-5 weekly intra-
articular HA injections diminishes pain and im-
proves disability, generally within 1 week and for 
up to 3-6 months, and is well tolerated. HA visco-
supplementation is a valuable treatment approach 
for OA patients if other therapies are contraindicat-
ed or have failed. 

V Legré-Boyer et al [19] studied Viscosupplemen-
tation has demonstrated moderate but significant 
efficacy (20%) versus placebo in terms of pain and 
function, with a high rate of responders (60-70%) 
in knee osteoarthritis. It allows reduced administra-
tion of opioid analgesics and NSAIDs, with an im-
proved risk/benefit ratio and may delay joint re-
placement. 

Kirk A Campbell  et al [20] suggests that IA-HA is 
a viable option for knee OA. Its use results in im-
provements in knee pain and function that can per-
sist for up to 26 weeks. IA-HA has a good safety 
profile, and its use should be considered in patients 
with early knee OA.   

Monique P Curran [21]  Clinical scores of 
pain/inflammation and visual analogue scale (VAS) 
scores of pain during walking improved from base-
line values for up to 6 months after treatment with 
HA    

Our results were similar to these studies although 
we haven’t compared it with any other alterna-
tive treatment method.  

https://pubmed.ncbi.nlm.nih.gov/?term=Gigante+A&cauthor_id=21113807
https://pubmed.ncbi.nlm.nih.gov/?term=Legr%C3%A9-Boyer+V&cauthor_id=25596987
https://pubmed.ncbi.nlm.nih.gov/?term=Curran+MP&cauthor_id=20964466
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Thus intra-articular HA injection is a  safe, ef-
fective, and feasible treatment option for the man-
agement of early osteoarthritis knee. It is minimally 
invasive and without the risk of immunological 
reaction. It demonstrates clinical improvement in 
self-reported pain and functional capacity with 
no major side effects. Despite these proven effi-
cacies, there are some issues related to HA admin-
istration that need to be sorted out by further stud-
ies like, ideal preparation, dosage, frequency and 
duration of HA, and the population. 

Conclusion 

The use of HA injection in the treatment of 
osteoarthritis knee has high efficacy and safety, 
being a simple, economical, and short procedure, 
which requires less surgical skill and can be done 
in OPD/Minor procedure without any major 
complications.  
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