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Abstract 
Knee osteoarthritis is a degenerative disease characterized by cartilage destruction which manifests as 

pain, stiffness and loss of joint motion. With increasing longevity, aging of population and increased 

incidence of obesity, osteoarthritis remains a potentially major health problem as well as global economic 

burden. Intraarticular steroids are frequently & effectively used to treat acute and chronic inflammatory 

conditions of joints, especially during osteoarthritis flare with evidence of inflammation like increasing 

pain and joint effusion. This reduces acute episodes of pain and increases joint mobility and 

rehabilitation. This was a prospective hospital based study of 240 Patient with osteoarthritis knee. 

Average age was about 54±3 years, knee effusion detectable in 80% of patients and radiographic features 

of osteoarthritis in 91% cases at time of injection. Results showed significant improvement in pain and 

joint tenderness at 6 weeks after injection. There is consensus now that intraarticular steroids are 

extremely helpful in acute episodes of arthritic pain and efficacy is almost similar and equal to other 

modalities of intrarticular injection therapies. Intraarticular steroid injections are reasonably safe, reliable 

and time tested treatment of arthritic conditions and thus can be used as first line of treatment in flares of 

osteoarthritis with features of synovial inflammation to reduces crisis of pain and promote rehabilitaional 

activities and bring back smiles to patients. 
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Introduction  

Knee osteoarthritis is a degenerative disease characterized by cartilage destruction which 

manifests as pain, stiffness and loss of joint motion [1]. The course of this disease is gradually 

progressive leading to diability in older adults, with 10% of people aged more than 55 having 

painful and disabling symptomatic knee osteoarthritis [2]. It remains most common cause of 

joint disease and eventually leading cause of joint disability worldwide [3]. With increasing 

longevity, aging of population and increased incidence of obesity osteoarthritis remains a 

potentially major health problem as well as global economic burden [4]. 

Osteoarthritis is pathologically a joint scenario characterized by synovitis, subchondral bone 

remodeling (thickening, bone collapse, bone cysts), degeneration of ligaments and menisci and 

hypertrophy of joint capsule with hall mark of cartilage destruction [5]. In an osteoarthritic knee 

chondrocytes respond to mechanical and inflammatory stimuli and produce inflammatory 

mediators similar to injury response [6, 7], as a result articular matrix protein gets fragmented 

and stimulate further matrix destruction6. With aging changes in cartilage, accumulation of 

advanced glycogen end products makes cartilage more brittle and subsequently leading to 

increased production of chemokines and cytokines by chondrocytes [6]. Synovial inflammation 

is hypothesized to result from forign body reaction of synovial cells to cartilage degradation 

products produced within the joints or as a primary trigger of osteoarthritis process [6, 8, 9]. This 

synovitis have been shown to play vital role in initiation and continuation of osteoarthritic 

process in joints [6, 10, 11]. 

Intraarticular steroids are frequently used to treat acute and chronic inflammatory conditions, 

especially during osteoarthritis flare with evidence of inflammation and joint effusion, thus 

reducing acute episodes of pain and increasing joint mobility [12, 13]. 
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Materials and methods 

This was a prospective hospital based study conducted in 

hospital for bone and joint surgeries Srinagar Kashmir during 

September 2012 to June 2014. Patient of osteoarthritis knee as 

per American College OF Rheumatology Criteria, detected 

during OPD consultation were enrolled in the study. Other 

arthritic conditions or arthritis associated with Rheumatoid 

arthritis, seprtic arthritis, tubercular arthritis, peripheral 

neuropatrhy, unstable joints, overlying features of superficial 

infection, history of steroid injection within previous 3 

months, more than three reported knee injections, hylarunic 

acid injection in previous 6 months, and loose bodies were 

excluded. Routine investigations for injection and other 

additive investigations to rule out arthritic states other than 

osteoarthritis were done. 

All those patients attending our out patient department (OPD) 

who were not relieved by usual conservative treatment for 

osteoarthritis like NSAIDS (non steroidal anti inflammatory 

drugs), physical therapy, change in life style activities and 

convinced and agreed for explained procedure were taken up 

for study. After informed consent for procedure and study, 

patients were called on particular day of week for 

intraarticular corticosteroid (IACS) injection in procedure 

room of emergency theatre complex. 

 In the procedure room in supine position with knee extended, 

after all aseptic precautions and proper draping, patella was 

localized with palpation and entry point on lateral aspect of 

knee was noted. After slightly lifting patella, skin was 

penetrated with wide bore needle usually 18G at 45 degrees 

and advanced under patella towards medial side of joint with 

application of negative pressure until the joint fluid begins to 

enter the syringe. The fluid aspiration was aided by gentle 

pressure on medial side [14]. This was followed by injection of 

methyl predinisolone 40-60 mg with 22 G needle. After 

infilitration with steroid injection joint was wraped with 

cotton and crepe bandage and patient was instructed to take 

rest for about 24 hours [14]. Oral antibiotic Coamoxyclav was 

given for 3 days. Patients were followed weekly for initial 2 

weeks then every monthly till 6 months thereafter as need 

arises. 

 

Results 

Total of 240 patients were enrolled in study with full follow 

up with 134 of them females. Average age being about 54±3 

years (table 1), N=156 in 50 -59 age group followed by n=36 

in 60-69 age group. 

Average body weight was 60 kg. In 50% cases left knee was 

involved and 40% cases right knee was involved while in 

10% cases both knees were affected. Majority of patients 

were females (n=82) involved in house hold activities 

followed by daily wager group of population (table 2) and 

farming class of population. 

On clinical examination knee effusion was detectable in 80% 

of patients. In all patients radiographs (both knees 

anteroposterior and 30 degree lateral) were taken before 

injection which showed both decreased joint space and 

osteophytes in abou 91% cases and isolated osteophyte 

formation in 48% of patients (table 3). 

Variables regarding pain, tenderness and range of motion 

before and after steroid injection are presented show a 

considerable improvement within two weeks of injection and 

benefit persisted well beyond 6 weeks after injection, with 

improvement in pain, tenderness and range of motion (table 

4). The joint line tenderness is the only appreciable sign 

which is elicited easily after treatment. 

This study makes it clear that intrarticular stepoids are 

effective in relieving pain and decreasing tenderness in case 

of osteoarthritis (table 5). 

 
Table 1: age wise patient distribution. 

 

Age group (in years) No. of patients Percentage 

40-49 24 10 

50-59 156 65 

60-69 36 15 

79& above 24 10 
 

Table 2: occupational patient status 
 

Occupation No. of patients Percentage 

Housekeeper 82 35 

Dayworker/labourer 54 21 

Farmer 36 15 

Service/govt employ 35 15 

Others 33 14 

 
Table 3: Radiographic variables 

 

Radiographic variable No. of patients Percentage of total patients 

Decreased joint space 60 25 

Osteophytes 115 48 

Both 218 91 
 

Table 4: Clinical parameters in relation with steroid injection. 
 

Variables Before injection 2 weeks after injection 6 weeks after injection 

VAS (0-10) 7.19±2.4 2±1.3 3±2.5 

Joint tenderness (0-4) 2.57±0.57 0.98±0.52 1.2±0.45 

Range of motion 30-100˚ 20-110˚ 10-130˚ 
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Table 5: Clinical parameters in relation with steroid injection statistical significance  

 

S. No. Variables Before Injection 2 weeks after Injection 6 weeks after injection P value 

01 

 

VAS (0-10) 7.19±2.4 2.0±1.3 - <0.001 

Joint tenderness 2.57±0.57 0.98±0.52 - <0.0001 

02. 
VAS (0-10) 7.19±2.4 - 3.0±2.5 <0.0001 

Joint tenderness 2.57±0.57 - 1.2±0.45 <0.0001 

03. 
VAS (0-10) - 2.0±1.3 3.0±2.5 <0.0001 

Joint tenderness - 0.98±0.52 1.2±0.45 0.45 

 

Discussion 

In our study majority of patients were females, which is 

explained by increased incidence of OA in females and in our 

culture females are usually squatting during cooking cooking 

and other household activities. Labourer and farmers likewise 

are indulged in activities which produce tremendous stress on 

articulating cartilage and predispose to osteoarthritis. As is 

evident from study these are are usually from low to middle 

class family for whom total or partial joint replacement is not 

an early option as they have their dependence on daily 

earnings and usually are unskilled workers, which is not 

possible from cost point of view as well as alternative job 

which can be safe in replaced knees. 

Corticosteroids have both anti-inflammatory and 

immunosuppressive effects but actual mechanism of action is 

complex as they act directly on nuclear steroid receptors and 

regulate inflammatory and immunosuppressive cascade. They 

reduce vascular permeability, inhibit accumulation of 

inflammatory cells, phagocytosis, production of neutrophil 

superoxides, metalloproteases and metalloprotease activity 

and prevent synthesis and secretion of various inflammatory 

mediators like prostaglandins [15, 16]. As a result they decrease 

acute pain and improve joint mobility [17]. With correlation of 

chondrolysis with acute flare of osteoarthritis, IACS 

(intraarticular corticosteroids) for short term use are highly 

recommended [9, 11]. In 2006 Cochrane review, short term 

efficacy of corticosteroids in osteoarthritis knee have been 

confirmed [18], this was also highlighted in systemic review by 

HEPPER et al. [19] and meta-analysis by BANNURU et al. 
[20]. Some studies found IACS (intraarticular corticosteroids) 

superior to placebo in western ontario and mc master 

universities osteoarthritis index (WOMAC) total subscale 

scores at four weeks [21] and others extending benefit upto 26 

weeks [22, 23]. Anderson et al suggested presence of effusion 

and lesser radiographic severity of Knee osteoarthritis as 

predictors of good response to treatment up to 26 weeks [23]. 

Intra articular steroids have very rare side effects, the 

infrequent reaction flare to intra articular corticosteroids 

begins 6-12 hours after injection and resolves spontaneously 

by 1-3 days [24]. Some studies reveal that even multiple steroid 

injections of steroids showed no significant evidence of 

cartilage degradation [25, 26, 27]. American College Of 

Rheumatology subcommittee on Osteoarthritis knee 

recommends Corticosteroids as effective method of reducing 

pain [28], however American society of Orthopedic surgeons 

interpreted the evidence inconclusive and were unable to 

recommend for or against the use of intraarticular 

corticosteroids (IACS) in their guideline for symptomatic OA 

knee [29]. In randomized control trial by Seth et al. [13] and 

review by Printz et al. [30], financial conflicts of interest in 

studies for treatment of knee Osteoarthritis with hyluronic 

acid demonstrate that 63% studies were industry funded. 

None of these studies with at least one company employ as 

one author reported an unfavorable conclusion about efficacy 

of Hyluronic acid in treatment of osteoarthritis. It is therefore 

recommended that clinicians be aware of potential financial 

conflict of interest of authors reporting on use of hyluron and 

carefully evaluate the recommendations from these studies 

based on objectives of study designs [12, 13]. American college 

of Rheumatology subcommittee on OA has no 

recommendation regarding use of intra-articular hylanurates 
[28]. similarly American society of orthopaedic surgeons 

doesn’t recommend use of intra articular hylanurate for 

patients with symptomatic OA of knee [29]. In experimental 

study on animals with Osteoarthritis, platlet rich plasma 

(PRP) was reported to decrease chondrocyte apoptosis, 

increasing proteoglycan in cartilage thus prevention against 

OA [31-37]. However PRP formulations are complex and many 

of questions regarding mechanism of action in Osteoarthritis 

joints in vivo remains unanswered [39, 39]. Andial etal 

concluded that PRP acts via complex way as it has about 300 

proteins and actual effects mediating the beneficial activity 

are exactly not known [40]. American society of orthopaedic 

surgeons working group interpreted the evidence to be 

inconclusive as to the benefit of Intra articular PRP injections 

and were unable to recommend for or against the use of 

intraarticular PRP in their guidelines for patients with 

symptomatic Osteoarthritis of the knee [29]. 

Current literature indicates that intra-articular steroid 

injections are safe and have positive effects for patient 

satisfaction. 

 

Conclusion 

Intraarticular corticosteroid injections are highly beneficial in 

treatment of acute episodes of osteoarthitic flare in 

symptomatic mild to moderate arthritic knees with reasonable 

safety and relief from pain equally effective to other 

modalities of intraarticular injections and very very 

economical.as long as patient is disabled by episodes of acute 

pain steroid injection can be given as first line of treatment 

followed by physiotherapy and activity modification to reduce 

dramatically pain as well as morbidity. 

The authors declare that there is no conflict of interest. 

 

References 

1. Mankind FHJ. The reaction of articular cartilage to injury 

and osteoarthritis. N Engl J Med. 1974; 29:1285-1292. 

2. Peat GMC, Carney R, Craft P. Knee pain and 

osteoarthritis in older adults; a review of community 

burden and health care, Am Rheum Dis. 2001; 60:91-97. 

3. National Collaborating Centre for Chronic Conditions 

(UK). Osteoarthritis: National clinical guideline for care 

and management in adults. London: Royal College of 

Physicians (UK), 2008. 

4. Neogi T. The epidemiology and impact of pain in 

osteoarthritis. Osteoarthritis Cartilage. 2013; 21:1145-

1153. 

[PMID: 23973124 DOI: 10.1016/j.joca.2013.03.018] 

5. Martel-Pelletier J, Boileau C, Pelletier JP, Roughley PJ. 

Cartilage in normal and osteoarthritis conditions. Best 

Pract Res Clin Rheumatol. 2008; 22:351-384. [PMID: 

18455690 DOI: 10.1016/j.berh.2008.02.001] 



 

~ 867 ~ 

International Journal of Orthopaedics Sciences 
6. Loeser RF, Goldring SR, Scanzello CR, Goldring MB. 

Osteoarthritis: a disease of the joint as an organ. Arthritis 

Rheum. 2012; 64:1697-1707. [PMID: 22392533 DOI: 

10.1002/ art.34453] 

7. Guilak F. Biomechanical factors in osteoarthritis. Best 

Pract Res Clin Rheumatol. 2011; 25:815-823. [PMID: 

22265263 DOI: 10.1016/j.berh.2011.11.013] 

8. Sellam J, Berenbaum F. The role of synovitis in 

pathophysiology and clinical symptoms of osteoarthritis. 

Nat Rev Rheumatol. 2010; 6:625-635. [PMID: 20924410 

DOI: 10.1038/ nrrheum.2010.159] 

9. Ayral X, Pickering EH, Woodworth TG, Mackillop N, 

Dougados M. Synovitis: a potential predictive factor of 

structural progression of medial tibiofemoral knee 

osteoarthritis – results of a 1 year longitudinal 

arthroscopic study in 422 patients. Osteoarthritis 

Cartilage. 2005; 13:361-367. [PMID: 15882559] 

10. Roemer FW, Guermazi A, Felson DT, Niu J, Nevitt MC, 

Crema MD et al. Presence of MRI-detected joint effusion 

and synovitis increases the risk of cartilage loss in knees 

without osteoarthritis at 30-month follow-up: the MOST 

study. Ann Rheum Dis. 2011; 70:1804-1809. [PMID: 

21791448 DOI: 10.1136/ard.2011.150243] 

11. Conaghan PG, D’Agostino MA, Le Bars M, Baron G, 

Schmidely N, Wakefield R et al. Clinical and 

ultrasonographic predictors of joint replacement for knee 

osteoarthritis: results from a large, 3-year, prospective 

EULAR study. Ann Rheum Dis. 2010; 69:644-647. 

[PMID: 19433410 DOI: 10.1136/ard.2008.099564] 

12. Ayhan E, Kesmezacar H, Akgun I. Intraarticular 

injections (corticosteroid, hyaluronic acid, platelet rich 

plasma) for the knee osteoarthritis. World J Orthop. 

2014; 5(3):351-361.  

13. Seth Leopold S, Brigham Redd B, Winston Warme J, 

Paul Wehrle A, Patrick Pettis D, Susan Shott. 

Corticosteroid Compared with Hyaluronic Acid 

Injections for the Treatment of Osteoarthritis of the Knee: 

A Prospective, Randomized trial J Bone Joint Surg Am. 

2003; 85:1197-1203. 

14. Canoso JJ. Aspirations and injections of joints and 

periarticular tissues. Hochberg MC, Silmon AJ, Smolen 

JS, Weinblatt ME, Weismann MH. Practical 

rheumatology 3rd. pjladelphia, Mosby, 2004, 74-82. 

15. Ostergaard M, Halberg P. Intra-articular corticosteroids 

in arthritic disease: a guide to treatment. BioDrugs. 1998; 

9:95-103. [PMID: 18020548] 

16. Creamer P. Intra-articular corticosteroid treatment in 

osteoarthritis. Curr Opin Rheumatol. 1999; 11:417-421. 

[PMID: 10503664] 

17. Rozental TD, Sculco TP. Intra-articular corticosteroids: 

an updated overview. Am J Orthop (Belle Mead NJ). 

2000; 29:18-23. [PMID: 10647515] 

18. Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, 

Wells G. Intraarticular corticosteroid for treatment of 

osteoarthritis of the knee. Cochrane Database Syst Rev. 

2006; (2):CD005328 [PMID: 16625636] 

19. Hepper CT, Halvorson JJ, Duncan ST, Gregory AJ, Dunn 

WR, Spindler KP. The efficacy and duration of intra-

articular corticosteroid injection for knee osteoarthritis: a 

system-atic review of level I studies. J Am Acad Orthop 

Surg. 2009; 17:638-646. [PMID: 19794221] 

20. Bannuru RR, Natov NS, Obadan IE, Price LL, Schmid 

CH, McAlindon TE. Therapeutic trajectory of hyaluronic 

acid versus corticosteroids in the treatment of knee 

osteoarthritis: a systematic review and meta-analysis. 

Arthritis Rheum. 2009; 61:1704-1711. [PMID: 19950318 

DOI: 10.1002/art.24925] 

21. Chao J, Wu C, Sun B, Hose MK, Quan A, Hughes TH, 

Boyle D et al. Inflammatory characteristics on ultrasound 

predict poorer longterm response to intraarticular 

corticosteroid injections in knee osteoarthritis. J 

Rheumatol. 2010; 37:650-655. [PMID: 20080918 DOI: 

10.3899/jrheum.090575] 

22. Arroll B, Goodyear-Smith F. Corticosteroid injections for 

osteoarthritis of the knee: meta-analysis. BMJ. 2004; 

328:869. [PMID: 15039276] 

23. Arden NK, Reading IC, Jordan KM, Thomas L, Platten 

H, Hassan A et al. A randomised controlled trial of tidal 

irrigation vs corticosteroid injection in knee 

osteoarthritis: the KIVIS Study. Osteoarthritis Cartilage. 

2008; 16:733-739. [PMID: 18077189] 

24. Gerwin N, Hops C, Lucke A. Intraarticular drug delivery 

in osteoarthritis. Adv Drug Deliv Rev. 2006; 58:226-242. 

[PMID: 16574267] 

25. Balch HW, Gibson JM, El-Ghobarey AF, Bain LS, 

Lynch MP. Repeated corticosteroid injections into knee 

joints. Rheumatol Rehabil. 1977; 16:137-140. [PMID: 

910089] 

26. Keagy RD, Keim HA. Intra-articular steroid therapy: 

repeated use in patients with chronic arthritis. Am J Med 

Sci. 1967; 253:45-51. [PMID: 6017017] 

27. Ayral X. Injections in the treatment of osteoarthritis. Best 

Pract Res Clin Rheumatol. 2001; 15:609-626. [PMID: 

11567543] 

28. Hochberg MC, Altman RD, April KT, Benkhalti M, 

Guyatt G, McGowan J et al. American College of 

Rheumatology 2012 recommendations for the use of 

nonpharmacologic and pharmacologic therapies in 

osteoarthritis of the hand, hip, and knee. Arthritis Care 

Res (Hoboken). 2012; 64:465-474. [PMID: 22563589] 

29. Jevsevar DS, Brown GA, Jones DL, Matzkin EG, 

Manner PA, Mooar P et al. The American Academy of 

Orthopaedic Surgeons evidence-based guideline on: 

treatment of osteoarthritis of the knee, 2nd edition. J 

Bone Joint Surg Am 2013; 95: 1885-1886 [PMID: 

24288804] 

30. Printz JO, Lee JJ, Knesek M, Urquhart AG. Conflict of 

interest in the assessment of hyaluronic acid injections 

for osteoarthritis of the knee: an updated systematic 

review. J Arthroplasty. 2013; 28:30-33.e1 [PMID: 

23890521 DOI: 10.1016/j.arth.2013.05.034] 

31. Wu W, Chen F, Liu Y, Ma Q, Mao T. Autologous 

injectable tissue-engineered cartilage by using platelet-

rich plasma: experimental study in a rabbit model. J Oral 

Maxillofac Surg. 2007; 65:1951-1957. [PMID: 

17884521] 

32. Mifune Y, Matsumoto T, Takayama K, Ota S, Li H, 

Meszaros LB et al. The effect of platelet-rich plasma on 

the regenerative therapy of muscle derived stem cells for 

articular cartilage repair. Osteoarthritis Cartilage 2013; 

21: 175-185 [PMID: 23041435 DOI: 

10.1016/j.joca.2012.09.018] 

33. Guner S, Buyukbebeci O. Analyzing the effects of 

platelet gel on knee osteoarthritis in the rat model. Clin 

Appl Thromb Hemost. 2013; 19:494-498. [PMID: 

22790657 DOI: 10.1177/107 6029612452117] 

34. Sun Y, Feng Y, Zhang CQ, Chen SB, Cheng XG. The 

regenerative effect of platelet-rich plasma on healing in 

large osteochondral defects. Int Orthop. 2010; 34:589-

597. [PMID: 19434411 DOI: 10.1007/s00264-009-0793-



 

~ 868 ~ 

International Journal of Orthopaedics Sciences 
2] 

35. Kwon DR, Park GY, Lee SU. The effects of intra-

articular platelet-rich plasma injection according to the 

severity of collagenase-induced knee osteoarthritis in a 

rabbit model. Ann Rehabil Med. 2012; 36:458-465. 

[PMID: 2297777 0 DOI: 10.5535/arm.2012.36.4.458] 

36. Saito M, Takahashi KA, Arai Y, Inoue A, Sakao K, 

Tonomura H et al. Intraarticular administration of 

platelet-rich plasma with biodegradable gelatin hydrogel 

microspheres prevents osteoarthritis progression in the 

rabbit knee. Clin Exp Rheuma-tol 2009; 27:201-207. 

[PMID: 19473558] 

37. Qi YY, Chen X, Jiang YZ, Cai HX, Wang LL, Song XH 

et al. Local delivery of autologous platelet in collagen 

matrix simulated in situ articular cartilage repair. Cell 

Transplant. 2009; 18:1161-1169. [PMID: 19660173 DOI: 

10.3727/096368909X12483162197169] 

38. Andia I, Maffulli N. Platelet-rich plasma for managing 

pain and inflammation in osteoarthritis. Nat Rev 

Rheumatol. 2013; 9:721-730. [PMID: 24080861 DOI: 

10.1038/nrrheum.2013.141] 

39. Zhu Y, Yuan M, Meng HY, Wang AY, Guo QY, Wang 

Y et al. Basic science and clinical application of platelet-

rich plasma for cartilage defects and osteoarthritis: a 

review. Osteoarthritis Cartilage. 2013; 21:1627-1637. 

[PMID: 23933379 DOI: 10.1016/j.joca.2013.07.017] 

40. Andia I, Sánchez M, Maffulli N. Joint pathology and 

platelet- rich plasma therapies. Expert Opin Biol Ther. 

2012; 12:7-22. [PMID: 22171664  

DOI: 10.1517/14712598.2012.632765] 


