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Abstract 
Introduction: Osteoarthritis is a degenerative joint disease affecting middle aged to elderly population. 
Trial of conservative management in form of intra-articular injection with drugs like corticosteroid and 
hyaluronic acid have been in use for quite some time. We aim to test the efficacy of these drugs when 
given individually as well in combination in providing pain relief in patients with early-stage 
osteoarthritis.  
Materials and Methods: A prospective study conducted over a period of 4 years (2015-2019) was 
conducted with a sample size of 150 patients with 50 patients divided equally into 3 groups receiving 
corticosteroid, hyaluronic acid and combination of both respectively. Patients in age group of 40 – 65 
years and with Kellgren Lawrence Grade I and II were included in the study. Functional scoring was 
evaluated pre –procedure, post-procedure at 1 month, and at regular interval of 3 months till 18 months. 
Visual analogue scale (VAS) and Knee society scoring (KSS) were used to evaluate the results.  
Results: Mean age of the patients included in the study was 57.3 years with 59% female and 41% male 
patients. Mean VAS score and mean KSS in corticosteroid group (CS) at 3 months follow-up were 4.92 
and 152.81 respectively (p< 0.01). For the hyaluronic acid (HA) group, patients had a good relief till 9 
months with a mean VAS at 9 months-4.91 and Mean KSS at 9 months-155.26 (p<0.01). However, the 
combined group showed significantly long pain free period upto 12 months (p<0.001). At end of follow-
up, CS group, HA group and CS with HA group had 12, 8 and 3 patients respectively opting for surgical 
intervention. 
Conclusion: Intra-articular injections provide a good and long period of pain relief in early arthritis. Co-
injection of steroids with hyaluronic acid are far superior to any of these drugs administered individually. 
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1. Introduction  
Osteoarthritis (OA) is a clinical syndrome of joint pain with multi-factorial etiopathogenesis 
that is characterized by gradual loss of articular cartilage, osteophyte formation, subchondral 
bone remodeling and inflammation of joint [1]. It is a chronic progressive joint disease 
affecting middle aged and elderly population worldwide. Besides cartilage degradation, 
synovitis, subchondral bone cysts, degeneration of ligaments and menisci, hypertrophy of the 
joint capsule play an important role in pathogenesis [2].Patients suffering from osteoarthritis 
have pain and loss of function, leading to disability. It has been the most common form of joint 
disease and among the top ten causes of disability worldwide [3]. Recent studies regarding the 
epidemiology of osteoarthritis showed an incidence of around 10% in men and 13% in women 
aged 60 years or older, and its incidence is gradually rising [4]. A variety of risk factors 
predisposes an individual to develop osteoarthritis including aging, genetics, trauma, mal-
alignment of knee joint and obesity. OA thus is a major health problem and causing significant 
financial burden for global economy [5]. 
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Treatment of osteoarthritis knee is multimodal. With recent 
developments in field of medicine,there is a wide array of 
conservative and surgical options to choose for the 
management of OA knee. Treatment to a large extent is 
guided by the radiological analysis of the knee joint, as 
evident on standard Antero-posterior and Lateral view 
standing X-rays to grade the degree of damage and plan the 
mode of management. Kellgren –Lawrence (KL) 
classification of OA knee forms a major basis to decide on the 
mode of management [6]. However, orthopedic surgeons are 
reluctant to advise operative treatment straight away unless in 
very advanced disease. Trial of conservative management is 
advocated in most of the patients including non-
pharmacological and pharmacological measures. Lifestyle 
modifications, weight reduction, exercises, walking supports, 
bracing, local cooling/heating, acupuncture often do wonders 
for the patients with very early disease [2]. Pharmacological 
therapies include oral NSAIDs, opioids, collagen 
supplements. If orally administered drugs also are not giving a 
pain relief, then only intra-articular injections (corticosteroids, 
visco-supplement, blood derived products) are offered to the 
patients as last resort in conservative management. Both 
corticosteroid and hyaluronic acid (HA) supplementation into 
the joint via intra-articular injections has been in practice for 
last 2 decades. There is adequate literature suggesting quick 
onset of action of corticosteroids, a cost-effective measure, 
with significant relief of pain in patients which is often short-
lived. HA intra-articular injections on other hand though 
costly gives a comparatively longer pain relief to patients as 
compared to corticosteroid injections. Though there is ample 
literature comparing the effectiveness and longevity of these 2 
very popular intra-articular injections, hardly there are any 
literary documentation whether these injections can prevent 
the disease to progress further and will prevent the patient 
from landing into advanced arthritis. 
We in this study, have aimed to evaluate the progression of 
the disease in patients who received intra-articular steroid 
injection (patients with early arthritis – KL grade 1 and KL 
grade 2). We hypothesized that prompt intra-articular 
injections in early stages of arthritis can give potential long 
term pain relief. We followed up the patients for a period of 
one and half years and noted how many landed up into knee 
reconstruction surgery on a later date, during our follow-up 
period.  
 
 

2. Materials and Methods 
A prospective study conducted from April 2015 to December 
2019 was designed with the study conducted at our institute. 
A total of 150 patients were included in the study, who were 
divided into 3 groups based on the intra-articular injection 
content – receiving only corticosteroid injection, only 
hyaluronic acid injection and lastly the group who received 
combination of both corticosteroid and hyaluronic acid(either 
on the same sitting or later on). Patients without significant 
relief even after the injections, were managed surgically. All 
patients were evaluated radiologically by standard AP and 
Lateral view X-rays of knee joint before the procedure.  
Inclusion criteria were – Age >40 years but <65 years, knees 
with Grade I/Grade II on Kellgren and Lawrence 
classification (Figure 1), no prior deformities of knee joint, no 
history of fractures, patients dis-satisfied with pain control 
with analgesics and oral supplementations. Patients with 
advanced arthritis, involvement of more than 2 compartments 
of knee joint, bilateral osteoarthritis knee, current infection in 
limb, previous history of trauma/surgeries, history of 
crystalline arthropathy or inflammatory arthritis or 
neuropathic arthropathy, patients lost to follow-up were 
excluded from the study. Patients requiring more than 2 intra-
articular injections in the same knee joint were also excluded 
from the study.  
 

 
 

Fig 1: Kellgren Lawrence radiological classification of osteoarthritis 
of knee joint 

 

 
 

Fig 2: Visual analogue scale 

Table 1: Knee society scoring system 
 

Parameters Subgroups Variables Points 

Pain  

None 
Mild/occasional 
Mild, stairs only 

Mild, walking & stairs 
Moderate,occasional 
Moderate, continual 

Severe 

50 
45 
40 
30 
20 
10 
0 

Stability Antero-posterior 
Medio-Lateral 

<5mm 
5-10mm 
>10mm 

<5 degrees 
6-9 degrees 

10-14 degrees 

10 
5 
0 
15 
10 
0 

Range of motion Every 5 degree=1 point (maximum of 25 points)   

Function 

Walking 
 
 
 

Unlimited 
>10 blocks 
5-10 blocks 
<5 blocks 

50 
40 
30 
20 
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Stairs 

House bound 
Unable 

Normal up and down 
Up and down with rail 

Up with rail, unable down 
Unable 

10 
0 
50 
40 
15 
0 

Deductions 

Flexion contracture 
 
 
 

Extension Lag 
 
 

Functional scoring 

5-10 degrees 
11-15 degrees 
16-20 degrees 
>20 degrees 
< 10 degrees 

10-20 degrees 
>20 degrees 
Cane or stick 

2 cane/Walking stick 
Crutches/walker 

2 
5 
10 
15 
5 
10 
15 
5 
10 
20 

 
Prior to procedure, patients were evaluated by proper history 
taking, clinically and by blood investigations (Complete blood 
counts, Erythrocyte sedimentation rate, C-Reactive proteins, 
RA factor, and Serum uric acid). Procedures were done on an 
outpatient basis under sterile conditions and precautions. 
Entry to the lateral joint space (Figure 3) was made with 18G 
needle after proper draping and then injected with 
corticosteroid (Methylprednisolone) or hyaluronic acid 
(Hyalgan) (Figure 4). Pre and post-injection evaluation of 
pain (at 1 month) was done using the Visual analogue scale 
(VAS) and Knee society score (KSS). Serial evaluation was 
done at every 3 months for next 18 months, and patients were 
followed up closely during this period (Figure 2, Table 1). 
Statistical analysis was done using SPSS 19(IBM Corp., 
USA). All data are presented as mean+/- standard deviation in 
tables. VAS score and KSS were evaluated using independent 
Student’s t test.  

 
Comparison in each of the 3 groups was compared using 
Student’s t tests. P<0.05 was considered significant. 
 

 
 

Fig 3: Corticosteroid intra-articular injection into the knee joint 
through lateral joint entry 

 

  
 

Fig 4: Illustrates the hyaluronic acid and corticosteroid injection used in the procedures 
 
3. Results 
3.1 Demographics 
A total of 150 patients were included in the study out of the 
389 patients initially included as majority were lost to follow-
up. Equal numbers of cases were chosen in all the 3 groups 
with 50 cases each in corticosteroid (CS), hyaluronic acid 
(HA) and combination of CS with HA groups. We had 
patients with age ranging from 46 years to 65 years, with 
mean age of 57.3 years. Out of this total study group, 89 were 
female and 61 were male patients. 84 patients had intra-

articular injections done on their right knee while 66 patients 
to their left knee. Group 1 (receiving CS intra-articular 
injections only) had mean age of 55.5 yrs with a mean BMI of 
25.1 kg/m2, Group 2 (receiving hyaluronic acid intra-articular 
injection only) had a mean age of 57 yrs with a mean BMI of 
26.4 kg/m2 and lastly the group including administration of 
corticosteroid with hyaluronic acid together included patients 
with mean age of 59.6 yrs with a mean BMI of 27.9 kg/m2 

(Table 2). 

 
Table 2: Demographic representation of patient distribution in three different study groups 

 

 Group I (CS) Grade II (HA) Group III (CS+HA) 

Sex distribution 
Males-20 Males-24 Males-17 

Females-30 Females-26 Females-33 

Side Right-32 Right-22 Right-30 
Left-18 Left-28 Left-20 

Mean age (years) 55.5+/-1.5 57.1 +/-1.2 59.6+/-1.1 
Mean BMI(kg/m2) 25.1+/-1.1 26.4+/-0.9 27.9+/-0.8 
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3.2 Analysis of functional outcomes 
Visual analogue score (VAS) was utilized to plot the 
functional outcome of the 3 groups of patients. Scale of range 
0-10 with no pain graded 0, mild pain 1-3, 4-6 graded as 
moderate pain, 7-9 as severe pain and 10 as worst pain 
possible. VAS was recorded pre and post procedure(at 1 
month) and at 3 months, 6 months, 9 months, 12 months, 15 
months and 18months respectively for all the groups. The 
mean VAS of CS group, HA group and CS with HA group 
were 6.51, 6.68 and 6.89 respectively at initial presentation 

(Table 3). Post procedure VAS improved and showed a steady 
decline for the first 3months. Follow-up at 3 months showed 
corticosteroid group mean VAS score to increase from 3.08 to 
4.02 and rise steadily thereafter on subsequent follow-ups. 
Mean VAS score for HA group increased at 9 months follow-
up from 4.8 to 4.91. However, the combined CS with HA 
group showed a increase in mean VAS score only at 12 
months follow-up from3.62 to 3.91, only to rise steadily 
further from there on. (Figure 5).  

 
Table 3: Visual analogue scoring (VAS) of the 3 groups and their follow-ups at 3 months interval 

 

 Group N Mean S.D. 

Pre-procedure VAS 
CS 50 6.51 1.005 
HA 50 6.68 0.928 

CS+HA 50 6.89 1.002 

Post-procedure VAS at 1 month 
CS 50 3.08 1.192 
HA 50 5.18 0.962 

CS+HA 50 4.06 0.983 

VAS at 3 months 
CS 49 4.02 1.195 
HA 50 4.96 1.046 

CS+HA 50 4.01 1.013 

VAS at6months 
CS 46 4.92 1.301 
HA 48 4.80 1.129 

CS+HA 50 3.98 0.976 

VAS at 9 months 
CS 41 5.21 1.215 
HA 46 4.91 1.113 

CS+HA 49 3.62 1.017 

VAS at 12 months 
CS 40 5.42 1.136 
HA 43 5.01 1.017 

CS+HA 47 3.91 0.968 

VAS at 15 months 
CS 39 5.82 1.118 
HA 43 5.56 1.107 

CS+HA 47 4.31 1.008 

VAS at 18 months 
CS 38 6.21 1.138 
HA 42 6.32 1.117 

CS+HA 47 5.83 0.985 
     

(S.D- standard deviation)     
 

 
 

Fig 5: VAS analysis of all three groups 
 
Knee society scoring (KSS) template was used to record 
individual scoring of the patients in 3 groups at pre-procedure 
and at regular follow-up visits post-procedure. Mean KSS 
recorded at initial visits in 3 groups were 140.58, 140.80 and 
141.86 respectively (Table 4). Post-injection and follow-up at 
1 month all the 3 groups showed good improvement in scores 
with KSS scoring being 155.34, 150.30, 152.31 respectively 

for the 3 groups. Regular follow-ups were done and scoring 
were recorded showing a decline in KSS for the corticosteroid 
and hyaluronic acid group at 6 months follow-up recording 
152.81 and 158.32 from their previous scores of 155.84 and 
160.30 respectively. Combined corticosteroid and hyaluronic 
acid group showed decline at 9 months follow-up recording a 
KSS of 159.21 from its previous score of 160.86 (Figure 6).  
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Table 4: Knee society scoring (KSS) for patients in 3 groups and follow up at regular intervals 

 

 Group N Mean S.D. 

Pre-procedure KSS 
CS 50 140.58 12.360 
HA 50 140.80 9.223 

CS+HA 50 141.86 8.619 

Post-procedure KSS at 1 month 
CS 50 155.34 10.464 
HA 50 150.30 8.830 

CS+HA 50 152.31 8.916 

KSS at 3 months 
CS 49 155.84 9.561 
HA 50 160.30 8.911 

CS+HA 50 158.31 8.689 

KSS at 6 months 
CS 46 152.81 10.116 
HA 48 158.32 10.102 

CS+HA 50 160.86 9.146 

KSS at 9 months 
CS 41 150.70 9.917 
HA 46 155.26 9.315 

CS+HA 49 159.81 8.615 

KSS at 12 months 
CS 40 148.71 8.515 
HA 43 150.56 7.417 

CS+HA 47 155.80 7.516 

KSS at 15 months 
CS 39 145.61 7.117 
HA 43 149.17 7.105 

CS+HA 47 152.75 6.917 

KSS at 18 months (S.D- Standard 
Deviation) 

CS 38 141.17 7.321 
HA 42 145.79 7.567 

CS+HA 
 47 150.49 5.584 

 
 

 
 

Fig 6: KSS analysis of all three groups 
 
3.3 Analysis of the affectivity of the intra articular steroid 
injections  
The 3 group of patients were followed up for the requirement 
of surgical procedures and the time to intervention was noted. 
Group 1 had 12 patients undergoing surgical procedure due to 
inadequate pain control. Mean time to surgical intervention 

was 22.8 weeks from the time of steroid administration. 
Group 2 had 8 patients who underwent surgical interventions 
with a mean time duration from hyaluronic acid to surgical 
procedure being 28.1 weeks. Three patients from group 3 
opted for surgical reconstructive procedure at a mean time of 
49.5 weeks (Table 5).  

 
Table 5: Depicts the cases from each group undergoing operative procedures 

 

 Group I Group II Group III 
Number of cases undergoing surgical intervention 12 8 3 

Type of surgeries done UKR-1, HTO-2,HFO-4,TKR-8 HFO-3, TKR-5 TKR-3 
Mean time to intervention from injection 32.8 weeks 38.1 weeks 49.5 weeks 

Mean Age of patients undergoing surgeries 61.2 years 62.9 years 63.2 years 
Average BMI 28.5 29.9 28.7 

(UKR- unicompartmental knee replacement, HTO- high tibial osteotomy, HFO- high fibular osteotomy, TKR- total knee 
replacement) 

 
4. Discussion  
Osteoarthritis of knee joint is a chronic disabling disease 
associated with pain and deformities posing a great challenge 

in carrying out day to day daily activities. The primary goal in 
treatment remains pain reduction, improvement of joint 
mobility and function. Decreasing the progression of the 

http://www.orthopaper.com/


 

~ 429 ~ 

International Journal of Orthopaedics Sciences www.orthopaper.com 
disease remains an important secondary goal [7]. Oral 
pharmacological treatment may be effective initially, but a 
meta-analysis done by Bannuru et al. [8] in 2015 suggested 
oral NSAIDs as inferior to intra-articular injections in 
management of osteoarthritis.  
Intra –articular steroid or hyaluronic acid injections have been 
in use for quite some time. Both these have given significant 
relief to patients on immediate basis but their efficacy in 
providing good pain relief in long run has been in question. 
However, accurate intra-articular injection into the knee joint 
is mandatory to see desired results. Jones et al. [9] addressed 
the issue by obtaining a single plain joint radiograph after 
joint aspiration and injecting a radio-opaque dye along with 
corticosteroid. Accurate injection was also associated with 
successful aspiration of synovial fluid at time of injection. In 
our study, we also followed the same protocol of aspirating 
the synovial fluid before injecting the desired drug. 
 C Tate Hepper et al. [10] in the systemic review about the 
efficacy and duration of intra-articular corticosteroid injection 
for knee osteoarthritis mentioned a significant pain relief at 1 
week with triamcinolone showing better results than any other 
steroids.Another review article by N Bellamy et al. [11] on 
intra-articular corticosteroid treatment in osteoarthritis of 
knee, which showed significant pain reduction between 2 
weeks to 3 weeks but the effect wearing off, was noted at 
around 8 weeks to 12 weeks. A comparison study was done 
with hyaluronic acid group but no statistically significant 
difference was found with those receiving corticosteroid at 1 
to 4 weeks post-injection. However, a statistically significant 
difference was noted at 5 to 13 weeks post-injection. No 
difference in efficacy was noted at 45 to 52 weeks in these 
two groups though. In our study, the corticosteroid group 
(injected with methylprednisolone) and the hyaluronic acid 
group showed significant pain reduction at 1 month post 
procedure as measured on VAS and KSS. However, there was 
a statistically significant difference at 12 weeks(3 months) 
between the CS and HA group, with HA group faring better in 
terms of pain and functional scoring than the CS group(p< 
0.01). Leardini et al. [12] in his randomized controlled trial 
stated that HA was superior to CS in terms of duration of pain 
relief. A.Sawara et al. [13] in another randomized controlled 
trial stated that a single dose of high viscosity HA shows 
superior range of motion and pain relief as well as 
improvements in clinical results as compared to CS. We had a 
similar consensus in our study with HA group having a longer 
pain free period (24 weeks) as compared to CS group. 
Intra-articular single shot co-injection of hyaluronic acid and 
corticosteroid is a recent go to method of treatment of 
osteoarthritis of knee due to their longer period of pain relief. 
Shan-Zhen Wang et al. [14] in their study compared the 
effectivity between combined HA with CS injection and HA 
alone group, including 120 patients with osteoarthritis 
(included all patients from KL grade II to IV). The co-
injection group showed better pain relief and functional scores 
at 1 week, 1 month, 3 months and 6 months. However results 
were not statistically significant beyond 6 months. In our 
study, we included only patients with KL grade I and II, who 
showed statistically significant difference in pain relief and 
functional outcome upto 9 months as compared to other 2 
groups (p<0.001).  
We, in our study, have followed up the patients for a period of 
18 months, which is a quite a long time, where in most of the 
literature have studies up to 6 months follow-up. All our 
patients were early stage osteoarthritis and hence these drugs 
provided longer relief as compared to other studies. On 

completing the follow-up for 18 months, patients undergoing 
surgical intervention were noted and evaluated. Twelve 
patients from CS group, 8 patients from HA group and only 3 
patients from CS with HA group required surgery. The mean 
time to surgical intervention in the co-injection group was 
49.5 weeks as compared to relatively early surgical 
interventions in the other two groups. Thus, clearly showing 
that the co-injection group had better functional outcomes and 
providing a longer time before the patient needed a surgical 
procedure for better pain relief. 
We list some limitations in our study. Only one dose of 
injection was administered to all the study groups. None of 
the patients were given a re-injection when the patients came 
back with complains of pain. Patients coming back with poor 
control of pain after the first dose of injection were counseled 
for surgery directly and in a way many were lost to follow-up. 
Secondly, all these patients receiving intra-articular injections 
were also on other modalities of physical treatment like 
lifestyle modifications, exercises, physiotherapy, oral 
NSAIDs, oral collagen supplementations. In such a scenario 
getting to know the efficacy of these agents alone and its role 
in pain control is difficult to assess. Lastly, only patients with 
early arthritis were included in the study (Kellgren Lawrence 
Grade I and II). The efficacy of these drugs in pain control in 
advanced arthritis could not be evaluated. 
 
5. Conclusion  
Intra-articular injections are far better agents in providing 
good pain relief than oral therapies in patients opting for 
conservative management of osteoarthritis of knee. Early 
diagnosis and early intervention is the key with most patients 
doing well for a relatively longer time. Co-injection of 
hyaluronic acid with corticosteroid is far more superior than 
any of these agents individually administered. All these 
should be clubbed with good physical therapy and lifestyle 
modifications with exercises. If intervened early, intra-
articular injections can give longer periods of pain relief than 
when it is used in advanced arthritis, with intra-articular 
steroids giving relief up to 3 months, hyaluronic acid injection 
up to 9 months and co-injections giving symptomatic relief up 
to 12 months. Although no evidence of alteration in 
pathogenesis of the disease has been seen with these agents, 
but they definitely help to slow down the wear and tear of the 
joint when administered in early stage of arthritis giving a 
good pain relief for a longer time and a reasonably pain free 
knee for time to come. 
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