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Abstract: 

Intra-articular corticosteroid injections were used decades to treat symptomatic arthritis of the knee and are still 

widely utilized. A steroid infusion is supposed to relieve pain by lowering inflammation within the arthritic knee. There 

is still significant variation between physicians in the strategy employed to execute the treatment, such as place of 

injection, the drugs administered, and level of bareness. Steroid infusions are most effective in alleviating arthritic 

painful symptoms in the short to midterm. The effectiveness of intra-articular conservative treatment, though, differs 

according to the available research. The freshest medical practice recommendation from US Academy of Orthopedic 
Doctors does not provide definitive guidelines for intra-articular corticosteroid injections for symptomatic knee 

osteoarthritis. Whenever utilizing those injections in medical care, providers must be alert of potential risks in addition 

possible problems. 

Keywords: Intra-Articular Corticosteroid Infusions, Orthopedic Therapist, Knee Osteoarthritis. 

Corresponding author:  

Dr.Faryal,  

B 24947 

 
 

 

Please cite this article in press Faryal et al, What The Orthopedic Therapist Should Understand About Intra-Articular 

Corticosteroid Infusions For Symptoms In Patients Of Knee Osteoarthritis., Indo Am. J. P. Sci, 2022; 09(5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

QR code 

 
 

http://www.iajps.com/


IAJPS 2022, 09 (5), 65-70                                Faryal et al                               ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 66 

 

 

INTRODUCTION: 

Osteoarthritis is the most common leading risk factor 

impairment, affecting an estimated 54.6 million 
individuals in Pakistan. The knee is one of the most 

prevalent sites for this illness one of the most 

damaging, representing for 84% of the overall 

impairment load of osteoarthritis. In the current 

postindustrial age, its incidence has more than 

doubled. There is no recognized cure for osteoarthritis 

[1]. Normal therapies, such as intra-articular cortisone 

injections, are diagnostic in nature. Although the 

specific process is unknown, intra-articular steroid 

vaccinations remain hypothesized to function thru 

lowering inflammation inside joint also synovial 

membrane [2]. Their usage is indicated for short-term 
suggestive treatment of osteoarthritis when other 

conventional approaches have failed. In 2017, 

Osteoarthritis Research Society International 

corporation issued an apprise of scientific proof, 

general agreement suggestions on knee osteoarthritis, 

recommending intra-articular steroid injections for 

cases to knee and multi-joint osteoarthritis through or 

without comorbidities for short-period pain respite. 

The American Academy of Orthopedic Doctors, on 

other hand, have been incapable to establish definitive 

guidelines for usage of intra-articular corticosteroids 
in people through chronic knee osteoarthritis [3]. The 

work team discovered a scarcity of high-quality 

medical studies, with just four placebo comparative 

trials satisfying their requirements, and the findings 

yielded contradictory outcomes. The appropriate 

corticosteroid dosage is determined by the drug's 

strength and absorption. The steroid quantity and 

amount of the formulation are determined by 

practitioner judgement and commercially accessible 

goods. A typical rule of thumb for medicine use is to 

utilize the lowest feasible dose to accomplish the 

intended goal. There is little proof to substantiate 
utilizing dosages above the manufacturer's guidelines 

for each component [4]. When injecting an intra-

articular corticosteroid, healthcare personnel 

frequently add a local anesthetic with that as well. 

Local anesthetics are used for a number of reasons, 

including giving rapid discomfort respite from intra-

articular pathology (ie, analytic besides therapeutic 

belongings), dissolving steroid formulation, in 

addition eliminating post-injection flare. If a 

participant's pain is multifactorial, quick pain 

medication provided by an intra-articular local 
anesthetic can assist in determining participant's 

primary source of discomfort. Long-term, recurrent 

intra-articular corticosteroid infusions for 

symptomatic knee osteoarthritis have been proven to 

be unsuccessful. Clients might be advised that lifetime 

limit of knee steroid injections is determined by the 

length of time the medication offers comfort without 

negative impacts [5]. 

 

METHODOLOGY: 

Despite the absence of good data, usage of intra-

articular topical treatments for treatment of knee 

osteoarthritis had continued prevalent. There are 

several corticosteroids accessible for intra-articular 

injection (Table 1). Nevertheless, medical evidence 

evaluating the various injectable corticosteroids is 

few. A comprehensive review was conducted in 2021, 

and four level I researches have compared four unique 

corticosteroids were discovered: betamethasone, 

methylprednisolone, in addition triamcinolone. While 

not all result metrics established validated, and follow-
up also steroid dosages were not consistent across 

trials, their analysis indicated triamcinolone to be 

more beneficial. Triamcinolone hex acetonide may be 

more effective than more soluble organic compounds 

due to its poor solubility, that lets for lengthier 

sustained levels of medicine in joint also synovium 

also reduced systemic stages. A study of American 

College of Rheumatology physician respondents 

noted that 35.8 percent used methylprednisolone 

acetate, 34.3 percent used triamcinolone hex 

acetonide, and 22.8 percent utilized triamcinolone 
acetonide, while the rest was using different forms of 

steroid for injectable. The maximum prevalent 

rationale for methylprednisolone acetate (73.8 

percent) and triamcinolone acetonide (52.8 percent) 

usage was "access" or "habit," but triamcinolone 

hexacetonide (77.4 percent) usage remained because it 

was "effective" or "longer acting." Regrettably, there 

is a lack of strong data to support impression that 

triamcinolone hexacetonide is much additional 

efficient, and this is reversed through the additional 

current randomized, double-blind research associating 

triamcinolone hexacetonide also methylprednisolone 
acetate doses in knee osteoarthritis that got both 

treatments extremely efficient at enhancing pain for up 

to 28 weeks at any and altogether time points (P = 

0.524). As a result, the optimal steroid is yet unknown. 

The goal for longer-lasting intraarticular steroid stages 

combined delayed and less systemic elusion has 

resulted in novel steroid compositions. One study 

examined an advanced definition of triamcinolone to a 

typical instantaneous version in the phase-2, double-

blind, randomized drug study. The outcomes showed 

that the 40-mg dosage of FX007 offered significantly 
better pain release than a 45-mg dose of instant-issue 

triamcinolone at each time point within following 

injection (P, 0.06). Both subgroups noticed similar and 

minor adverse effects. The long-lasting local effects of 



IAJPS 2022, 09 (5), 65-70                                Faryal et al                               ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 67 

this medicine, together with its low risk profile, point 

to its potential for future usage. The wide range of 

corticosteroid kinds is exacerbated by the wide range 

of steroid doses. There is a scarcity of clinical evidence 

on the various doses of each corticosteroid.  

 

RESULTS: 

Infusions of corticosteroids into knee are seen to be 

very pretty secure treatment. According to the 

Cochrane analysis, steroid infusions into knee have the 

same number of side effects as placebo (14% and 16%, 

correspondingly). An allergy to the drug being 

injection, as well as the presence of an active joint 

infection, are also contraindications (Table 1). In 

people with coagulopathies, illnesses around the knee, 

or knee arthroplasty, an intra-articular knee injection 

must indeed remain conducted through extreme 
caution. Local side effects comprise injection site skin 

pigmentation alterations, skin shrinkage, and 

persistent injection site discomfort. Once a significant 

amount of respondent's symptoms remains eased after 

an intra-articular injection of a local anesthetic 

mixture, even if only for the few hours, this may 

remain concluded that the significant section of child's 

discomfort is caused by an intra-articular source. 

There are several disadvantages to utilizing local 

anesthetics in conjunction using corticosteroids. Many 

laboratory investigations show that corticosteroids 
also local anesthetics, both alone and in conjunction, 

can be chondrotoxic. Medical evidence on 

Chondromyces caused by intra-articular local 

anesthetic usage remain largely from incessant 

infusions into glenohumeral joint following shoulder 

operation, however occurrences affecting knee have 

been described. This literature review of 169 medical 

litigation concerning and use of a local anesthetic on 

articular cartilage discovered 162 (95.6 percent) 

involving the pain pump infusion of continuous local 

anesthetic, and bupivacaine, lidocaine, ropivacaine, in 

addition levobupivacaine everyone had shown some 
toxicity to cartilage. Negative impacts from local 

anesthetics combined with both the single 

intraarticular steroid injection cannot remain 

medically significant when associated to implantable 

devices, but now with restricted medical studies and 

no randomized control trials, suppliers ought to be 

conscious of chondrotoxic effect seen in laboratory 

studies. Medical evidence on the possibility of 

chondrotoxicity would be examined further in this 

paper. While mixing steroids with local anesthetics, 

crystallization or flocculation has been noted in the 

literature. The phenomena are connected to the 
solution's pH and particle size. This crystallization's 

medical and in vivo things are unknown. This could 

reduce the absorption of local anesthetic or impair the 

corticosteroid's potency. To limit the likelihood of this 

event, some clinicians inject the anesthesia 

independently from the corticosteroid by transferring 

syringes whereas needle remains in the client. There 

are several methods for administering an intra-

articular knee injection. The usual anterolateral and 

anteromedial arthroscopic portal sites are common 

infusion sites (Figure 1). Here remain other 

peripatellar locations, such as the medial or posterior 
mid patella and the medial or lateral superior patella 

(Figure 2). There is no standard injection site, and 

efficiency scores of true intra-articular administration 

vs extra-articular infusion have ranged from 57 

percent to 94 percent. The peripatellar infusion sites 

remain conducted through both knees flexed, which 

has the disadvantage of potentially injuring the patellar 

cartilage, particularly in mid-patellar sites where 

needle must pass beneath the patella to enter knee 

joint. The inferior patellar sites benefit from 

suprapatellar pouch, which eliminates need for needle 
to penetrate beneath the patella. The posterior dose 

sites remain done with both the knee bent, allowing 

patients to sit. The clinician chooses the injected 

location, although respondents may remain provided 

choice of sedentary or lying, and anterior or 

peripatellar implant site may remain utilized based on 

the participant's preference. Aspirating fluid prior 

inserting or employing imaging including 

ultrasonography or fluoroscopy are two methods for 

improving correctness of intra-articular knee 

injections. Aspiration prior to injection is cheapest 

also quickest method of confirming that needle 
remains intraarticular; but, once knee has not had the 

significant effusion, the method can well remain 

useless and inaccurate. A study showed a strategy that 

improved the effectiveness of intraarticular knee 

injection though in absenteeism of effusion in addition 

without requirement for imaging.  
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Table 1:  

 

Corticosteroids Common Dose Concentration 

M acetate 10-40 10 or 40 

diacetate 6-12 7 

Sodium phosphate 2-4 4 or 8 

Betamethasone 20-40 40 

hexacetonide 20-80 20, 40, or 80 

acetonide 10-20 20 

 

Image 1: 

 

 
 

Image 2: 
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DISCUSSION: 

The needle is guided forward towards the lateral 

epicondyle rather than the femoral notch through an 

anterolateral portal through knee in full flexion. The 

lateral compartment capacity is higher without 

femoral roll back happening in high extension in 

addition tibia internally rotating, allowing for 96.2 

percent accuracy (P = 0.001). Ultrasonography 

assistance is one of imaging methods utilized for intra-

articular knee injections because it uses nonionizing 
irradiation, is inexpensive, and is simple to employ in 

an OPD [6]. The study of ultrasound-guided knee 

injection trials found that ultrasonography was more 

accurate than tactile, nonimage administrations (94.7 

percent vs 78.6 percent, correspondingly; P, 0.000). 

Improved intra-articular precision may lead to better 

clinical outcomes. Some other study compared intra-

articular corticosteroid cure for either ultrasonography 

instruction or anatomic assistance in 95 osteoarthritic 

knees without effusion and discovered that 

ultrasonography guideline appears to result in 47 

percent less needle introduction pain (P = 0.0004), 37 
percent rise in therapeutic period (P = 0.02), and 42 

percent less knee pain at 4 weeks (P = 0.026), and yet 

no distinction at 8 months (P = 0.026). Even though 

the precision of obtaining an intra-articular 

corticosteroid infusion for therapy of clinical 

osteoarthritis appears to be significant, many results 

contradict this notion [7]. They discovered that after 4 

weeks, roughly 62 percent of participants experienced 

a 40 percent or higher decrease in Western Ontario and 

McMaster Universities Arthritis Index pain subscale 

ratings from base. Furthermore, there was no 

difference in pain levels between intra-articular and 

extra-articular corticosteroid injections (P = 0.387 at 4 

weeks and P = 0.367 at 10 weeks). Isopropyl alcohol, 

chlorhexidine, and povidone-iodine remain prevalent 

chronic antiseptics. When contacting the treatment 

area following preparation, many clinicians use sterile 

gloves, while others utilize a no-touch method and 
nonsterile gloves. A study of providers in Spain on 

their practice of intra-articular cortisone injections in 

the knee indicated that 58.7 percent used just alcohol-

based swabs, while the remainder employed both 

Betadine or chlorhexidine to sterilize the injection site 

[8]. Only 14 percent of respondents employed 

comprehensive antiseptic practices, including use of 

disinfectants, sterile gloves, and sterile cloths to 

establish the sterile area with use of the separate needle 

to remove drug, while 56.5 percent used no gloves, 

even nonsterile ones. Despite the fact that sterile 

gloves are not necessarily due to use of a no touch 
sterile approach, universal precautions with protective 

equipment included but urge the use of nonsterile 

gloves. Sterile gloves can cost up to 53 times more 

than nonsterile gloves, and their expense has not been 

shown. But there is a dearth of medical evidence on 

intra-articular knee injection site preparation, there are 

research on venipuncture that can be utilized for 

advice. In a randomized study using 4% alcoholic 
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chlorhexidine against 12% aqueous povidone-iodine 

for venipuncture site disinfection for clinical 

specimens, chlorhexidine was better, with a blood 

culture contamination rate of 5.4 percent versus 7.8 

percent to povidone-iodine (P, 0.002). The author 
mentions that the maximal antiseptic action of 

povidone-iodine occurs after 2.6 to 3 minutes, but 

chlorhexidine requires just 30 seconds, therefore the 

short antiseptic dry periods may well have influenced 

the outcome. Furthermore, chlorhexidine may not 

have been the greatest antiseptic. Recent research 

compared the rate of blood culture contamination 

among 72 percent isopropyl alcohol and 3 percent 

chlorhexidine skin antiseptic usage and reported no 

correlation (0.8 percent against 2.8 percent, 

respectively; P = 0.4). As a result, the best skin 

disinfectant is yet unknown. Other thing to consider is 
the widespread use of ethyl bromide as a local 

anesthetic spray [9]. As a coolant, ethyl chloride will 

chill the skin and reduce the discomfort of the needle 

penetration. Since it is a nonsterile spray, there are 

issues concerning its usage, and some physicians will 

repeat the skin disinfectant following their usage. 

There was no notable change in bacterial 

contamination among samples collected after alcohol 

skin preparation nonetheless before ethyl chloride 

administration and those taken after ethyl chlorine 

application (4 percent vs 6 percent, correspondingly; P 
= 0.67). The ethyl chloride spray was administered 

straight to empty Petri plates in addition culture broth 

and compared to controls that did not receive any 

spray. Bacterial growth showed no significant 

differences (P = 0.81). Whenever there is an effusion, 

doctors can reflect enunciating knee beforehand 

injection to give extra pain release plus enhanced knee 

mobility. A typical advice remains that not any more 

than three to four steroid infusions into the knee 

remain conducted inside the next year, albeit it appears 

to remain predicated on professional judgment, in 

addition there are differing perspectives. The safe 
lifetime largest amount of knee steroid shots is also 

uncertain [10].  

 

CONCLUSION: 

Intra-articular steroid injections remain very generally 

innocuous therapy for indicative knee osteoarthritis. 

They must not be distributed. Instead of being used on 

a constant schedule, it is only utilized when patients 

experience serious illnesses. If past injections have 

failed to offer soothing benefit, they should indeed be 

stopped. Recent research suggests that cartilage 
degradation could happen in people who receive 

numerous consecutive injections, while the clinical 

setting is unknown and may not be important for 

individuals with symptomatic osteoarthritis. Both 

physicians and consumers should always be notified in 

advance and problems associated with this prevalent 

therapy. 

 

REFERENCES: 
1. Balagué F, Mannion AF, Pellisé F, Cedraschi C. 

Non-specific low back 

pain. Lancet. 2020;379:482–

91. [PubMed] [Google Scholar] 

2. Hoy D, Bain C, Williams G, March L, Brooks P, 

Blyth F, et al. A systematic review of the global 

prevalence of low back pain. Arthritis 

Rheum. 2021;64:2028–37. [PubMed] [Google 

Scholar] 

3. Maher C, Underwood M, Buchbinder R. Non-

specific low back pain. Lancet. 2019;389:736–

47. [PubMed] [Google Scholar] 
4. Cardoso FN, Omoumi P, Wieers G, Maldague B, 

Malghem J, Lecouvet FE, et al. Spinal and 

sacroiliac gouty arthritis: Report of a case and 

review of the literature. Acta Radiol Short 

Rep. 2020;3:20–47. [PMC free 

article] [PubMed] [Google Scholar] 

5. DePalma MJ, Ketchum JM, Saullo TR. Etiology 

of chronic low back pain in patients having 

undergone lumbar fusion. Pain 

Med. 2021;12:732–9. [PubMed] [Google 

Scholar] 
6. DePhillipo NN, Corenman DS, Strauch EL, 

Zalepa King LA. Sacroiliac pain. Clin Spine 

Surg. 2019;32:E282–8. [PubMed] [Google 

Scholar] 

7. Aldabe D, Ribeiro DC, Milosavljevic S, Dawn 

Bussey M. Pregnancy-related pelvic girdle pain 

and its relationship with relaxin levels during 

pregnancy: A systematic review. Eur Spine 

J. 2020;21:1769–76. [PMC free 

article] [PubMed] [Google Scholar] 

8. Cohen SP, Chen Y, Neufeld NJ. Sacroiliac joint 

pain: A comprehensive review of epidemiology, 
diagnosis and treatment. Expert Rev 

Neurother. 2019;13:99–116. [PubMed] [Google 

Scholar] 

9. Ohtori S, Sainoh T, Takaso M, Inoue G, Orita S, 

Eguchi Y, et al. Clinical incidence of sacroiliac 

joint arthritis and pain after sacropelvic fixation 

for spinal deformity. Yonsei Med J. 2019;53:416–

21. [PMC free article] [PubMed] [Google 

Scholar] 

10. Thawrani DP, Agabegi SS, Asghar F. Diagnosing 

sacroiliac joint pain. J Am Acad Orthop 
Surg. 2019;27:85–93. [PubMed] [Google 

Scholar] 

 

https://www.ncbi.nlm.nih.gov/pubmed/21982256
https://scholar.google.com/scholar_lookup?journal=Lancet&title=Non-specific+low+back+pain&author=F+Balagu%C3%A9&author=AF+Mannion&author=F+Pellis%C3%A9&author=C+Cedraschi&volume=379&publication_year=2012&pages=482-91&pmid=21982256&
https://www.ncbi.nlm.nih.gov/pubmed/22231424
https://scholar.google.com/scholar_lookup?journal=Arthritis+Rheum&title=A+systematic+review+of+the+global+prevalence+of+low+back+pain&author=D+Hoy&author=C+Bain&author=G+Williams&author=L+March&author=P+Brooks&volume=64&publication_year=2012&pages=2028-37&pmid=22231424&
https://scholar.google.com/scholar_lookup?journal=Arthritis+Rheum&title=A+systematic+review+of+the+global+prevalence+of+low+back+pain&author=D+Hoy&author=C+Bain&author=G+Williams&author=L+March&author=P+Brooks&volume=64&publication_year=2012&pages=2028-37&pmid=22231424&
https://www.ncbi.nlm.nih.gov/pubmed/27745712
https://scholar.google.com/scholar_lookup?journal=Lancet&title=Non-specific+low+back+pain&author=C+Maher&author=M+Underwood&author=R+Buchbinder&volume=389&publication_year=2017&pages=736-47&pmid=27745712&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4207284/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4207284/
https://www.ncbi.nlm.nih.gov/pubmed/25346852
https://scholar.google.com/scholar_lookup?journal=Acta+Radiol+Short+Rep&title=Spinal+and+sacroiliac+gouty+arthritis:+Report+of+a+case+and+review+of+the+literature&author=FN+Cardoso&author=P+Omoumi&author=G+Wieers&author=B+Maldague&author=J+Malghem&volume=3&publication_year=2014&pages=20-47&
https://www.ncbi.nlm.nih.gov/pubmed/21481166
https://scholar.google.com/scholar_lookup?journal=Pain+Med&title=Etiology+of+chronic+low+back+pain+in+patients+having+undergone+lumbar+fusion&author=MJ+DePalma&author=JM+Ketchum&author=TR+Saullo&volume=12&publication_year=2011&pages=732-9&pmid=21481166&
https://scholar.google.com/scholar_lookup?journal=Pain+Med&title=Etiology+of+chronic+low+back+pain+in+patients+having+undergone+lumbar+fusion&author=MJ+DePalma&author=JM+Ketchum&author=TR+Saullo&volume=12&publication_year=2011&pages=732-9&pmid=21481166&
https://www.ncbi.nlm.nih.gov/pubmed/30379658
https://scholar.google.com/scholar_lookup?journal=Clin+Spine+Surg&title=Sacroiliac+pain&author=NN+DePhillipo&author=DS+Corenman&author=EL+Strauch&author=LA+Zalepa+King&volume=32&publication_year=2019&pages=E282-8&pmid=30379658&
https://scholar.google.com/scholar_lookup?journal=Clin+Spine+Surg&title=Sacroiliac+pain&author=NN+DePhillipo&author=DS+Corenman&author=EL+Strauch&author=LA+Zalepa+King&volume=32&publication_year=2019&pages=E282-8&pmid=30379658&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3459115/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3459115/
https://www.ncbi.nlm.nih.gov/pubmed/22310881
https://scholar.google.com/scholar_lookup?journal=Eur+Spine+J&title=Pregnancy-related+pelvic+girdle+pain+and+its+relationship+with+relaxin+levels+during+pregnancy:+A+systematic+review&author=D+Aldabe&author=DC+Ribeiro&author=S+Milosavljevic&author=M+Dawn+Bussey&volume=21&publication_year=2012&pages=1769-76&pmid=22310881&
https://www.ncbi.nlm.nih.gov/pubmed/23253394
https://scholar.google.com/scholar_lookup?journal=Expert+Rev+Neurother&title=Sacroiliac+joint+pain:+A+comprehensive+review+of+epidemiology,+diagnosis+and+treatment&author=SP+Cohen&author=Y+Chen&author=NJ+Neufeld&volume=13&publication_year=2013&pages=99-116&pmid=23253394&
https://scholar.google.com/scholar_lookup?journal=Expert+Rev+Neurother&title=Sacroiliac+joint+pain:+A+comprehensive+review+of+epidemiology,+diagnosis+and+treatment&author=SP+Cohen&author=Y+Chen&author=NJ+Neufeld&volume=13&publication_year=2013&pages=99-116&pmid=23253394&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3282959/
https://www.ncbi.nlm.nih.gov/pubmed/22318832
https://scholar.google.com/scholar_lookup?journal=Yonsei+Med+J&title=Clinical+incidence+of+sacroiliac+joint+arthritis+and+pain+after+sacropelvic+fixation+for+spinal+deformity&author=S+Ohtori&author=T+Sainoh&author=M+Takaso&author=G+Inoue&author=S+Orita&volume=53&publication_year=2012&pages=416-21&pmid=22318832&
https://scholar.google.com/scholar_lookup?journal=Yonsei+Med+J&title=Clinical+incidence+of+sacroiliac+joint+arthritis+and+pain+after+sacropelvic+fixation+for+spinal+deformity&author=S+Ohtori&author=T+Sainoh&author=M+Takaso&author=G+Inoue&author=S+Orita&volume=53&publication_year=2012&pages=416-21&pmid=22318832&
https://www.ncbi.nlm.nih.gov/pubmed/30278010
https://scholar.google.com/scholar_lookup?journal=J+Am+Acad+Orthop+Surg&title=Diagnosing+sacroiliac+joint+pain&author=DP+Thawrani&author=SS+Agabegi&author=F+Asghar&volume=27&publication_year=2019&pages=85-93&pmid=30278010&
https://scholar.google.com/scholar_lookup?journal=J+Am+Acad+Orthop+Surg&title=Diagnosing+sacroiliac+joint+pain&author=DP+Thawrani&author=SS+Agabegi&author=F+Asghar&volume=27&publication_year=2019&pages=85-93&pmid=30278010&

