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Abstract: Osteoarthritis being common degenerative disorder especially in both sexes of elderly with 
higher risk among obese, previous injury, developmental disorder & inherited disorder of joints/limbs 
remains area of focus for researchers, physicians & governments. Diagnosis is straightforward based on 
history and imaging, but management always remains challenge ranges from preventive through 
conservative & operative. Financial constrains because of increased life expectancy & more health 
awareness leading to management by exercise, visco-supplementation, arthroplasties, & rehabilitation 
services & need to be explored. Established role of exercise preventive as well as therapeutic being a 
cheaper option is getting popularity & further innovative exercise programs can be designed to get better 
outcome. The article emphasis on different modalities of osteoarthritis management with some focus on 
exercise.  
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I. Introduction  
Osteoarthritis (OA) is a type of joint disease that results from breakdown of joint cartilage and 

underlying bone [1].Osteoarthritis is the most common form of arthritis affecting about 237 million people 
(3.3% of the world population)[2].Among those above 60 years old, about 10% of males and 18% of females 
are affected [3].It is the cause of about 2% of years lived with disability [4].In Australia about 1.9 million people 
are affected [5],and in the United States 30 to 53 million people are affected [6].It becomes more common in 
both sexes as people become older [7].Causes include previous joint injury, abnormal joint or limb 
development, and inherited factors [7,3].Risk is greater in those who are overweight, have legs of different 
lengths, or have jobs that result in high levels of joint stress [3].Osteoarthritis is believed to be caused by 
mechanical stress on the joint and low grade inflammatory process [8].It develops as cartilage is lost and 
underlying bone is affected.[7].As pain may make it difficult to exercise, muscle loss may occur [3].The most 
common symptoms are joint pain and stiffness [7].Initially, symptoms may occur only following exercise, but 
over time they may become content. Most commonly involved joints are those near the ends of the fingers, at 
the base of the thumb, neck, lower back, knee, and hips [7]. Diagnosis is typically based on signs and 
symptoms, with medical imaging and other tests occasionally to support or rule out other problems 
[7].Treatment includes, exercise, efforts to decrease joint stress, support groups, and pain medications[7,9]. 
 

II. Prevalence  
Worldwide, as of 2010,approximatlely 250 million people had osteoarthritis of the knee(3.6% of the 

population[10].Hip osteoarthritis affects about 0.85 % of the population [10].As of 2004,osteoarthritis globally 
causes moderate to severe disability in 43.4 million people [11].Together, knee and hip osteoarthritis had 
ranking for disability globally of 11th among 291 disease conditions assessed[11].In the United States as of 
2012,0steoarthitis affected 52.5 million people, approximately 50% of whom were 65 years and or older [6].It is 
estimated that 80% of the population have radiographic evidence of osteoarthritis by age 65,although 60%of 
those will have symptoms [12].The rate of osteoarthritis in the United States is forecast to be 78 million (26%) 
adults by 2040 [6].In the United States, there were approximate 964,000 hospitalization for osteoarthritis in 
2011,a rate of 31 stays per 10,000 population[13].With an aggregate cost of $14.8 billion ($15,400 per stay),it 
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was the second to expensive condition in U.S. hospital stays in 2011.By payer, it was the second costly condition 
billed to Medicare and private insurance [14]. 
 

III. Contributory Factor  
Damage from mechanical stress with insufficient self-repair by joints is believed to be the primary cause of 

osteoarthritis [15].Sources of this stress may include misalignment of bones caused by congenital or pathogenic 
causes, mechanical injury, excess body weight; loss of strength in the muscles supporting a joint and impairment of 
peripheral nerves, leading to sudden or uncoordinated movements [15].However exercise running in the absence of 
injury, has not been found to increase the risk of knee osteoarthritis [4].Nor has cracking one’s knuckles been found 
to play a role [16].  
Prominent risk factor : The development of osteoarthritis is correlated with history of previous joint injury and obesity, 
especially with respect to knees [17].Changes in sex hormone levels may play a role in the development of osteoarthritis, 
as it is more prevalent among post-menopausal women than among men of same age [7,18].  
Increased risk of developing knee and hip osteoarthritis was found among those who work with manual handling 
(e.g. lifting),have physically demanding work, walk at work, and have climbing tasks at work (e.g. climb stairs or 
ladders).[19].With hip osteoarthritis in particular, increased risk of development over time was found among those 
who work in bent or twisted positions [19].For knee osteoarthritis in particular, increased risk was found among 
those who work in a kneeling or squatting position, experience heavy lifting in combination with kneeling or 
squatting posture, and work standing up [19].Women and men have similar occupational risk for the development of 
osteoarthritis [19].  
Less prominent risk factor:This type of osteoarthritis is caused by other factors but the resulting pathology is 
the same as for „prominent (primary) osteoarthritis that includes:  
a).Alkaptonuria,b). Congentital disorders of the joints c). Diabetes doubles the risk of having a joint replacement due 
to osteoarthritis and people with diabetes have joint replacements at a younger age than those without diabetes 
[20].d).Ehlers-Danlos Syndroms.e).Hemochromatosis and Wilson‟s disease. f). Inflammatory diseases (such as 
Perthes diseases)(Lyme disease),and all chronic forms of arthritis (e.g.costochondritis, gout, and rheumatoid 
arthritis).In gout uric acid crystals cause the cartilage to degenerate at a faster pace.g).Injury to joints or ligaments 
(such as ACL).as a result of an accident or orthopedic operations.h).Ligamentous deterioration or instability may be 
a factor. Otherse.g, .Marfansyndrome, Obesity, and Joint infection. 
 

IV. Pathophysiology  
0steoarthritis is a degenerative joint disease that may cause gross cartilage loss and morphological damage 

to other joint tissues, subtler biochemical changes occur in the earliest stages of osteoarthritis progression. The water 
contents healthy cartilage is finely balanced by compression force driving water out and hydrostatic and osmotic 
pressure drawing water in [21]. Collagen fibers exert the compressive force, whereas the Gibbs-Donnan effect and 
cartilage proteoglycan creates osmotic pressure which tends to draw water in [22]. However, during onset of 
osteoarthrosis, the collagen matrix becomes more disorganized and there is decrease in proteoglycan content with in 
cartilage. The breakdown of collagen fiber results in a net increase in water content [23]. This increase occurs 
because whilst there is an overall loss of proteoglycans (and thus a decreased osmotic pull).[24].It is outweighed by 
a loss of collagen.[23].Without the protective effect of the proteoglycans, the collagen fibers of the cartilage can 
become susceptible to degradation and thus exacerbate the degeneration. Inflammation of synovium (joint cavity 
lining) and the surrounding joint capsule can also occur, though often mild (compared to the synovial inflammation 
that occurs in rheumatoid arthritis). This can happen as breakdown products from the cartilage are released inti the 
synovial space, and the cells lining the joint attempt to remove them. Other structures within the joints also be 
affected [25].  

The ligament within the joint become thickened and fibrotic and the menisci can become damaged and 
wear away [26]. Meniscican be completely absent by the time a person undergoes for joint replacement. New bone 
outgrowths, called “Spurs” orosteophytes, can form on the margins of the joints, possibly in an attempt to improve 
the conference of the articular cartilage surfaces in the absence of the menisci. The subchondral bone volume 
increases and becomes less mineralized (hypo- mineralization) [27]. All these changes cause problem functioning. 
The joint in an osteoarthritic joint has been related to thickened synovium [28], and to subchondral bone lesions 
[28]. 
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V. Diagnosis  
Diagnosis is made with reasonable certainty based on history and clinical examination [29].X-rays may 

confirm the diagnosis The typical changes seen on X-rays include: joint space narrowing, subchondralsclerosis 
(increased bone formation around the joint), subchondral cyst formation, and osteophytes [30]. Plain films may not 
correlate with findings on physical examination or with degree of pain [31]. Usually other imaging techniques are 
not necessary to clinical diagnose osteoarthritis. In 1990, the American College of Rheumatology, using data from a 
multi-center study developed a set of criteria for the diagnosis of hand osteoarthritis based on hard tissue 
enlargement and swelling of certain joints [32].These criteria were found to be 92% sensitive and 98% specific for 
hand osteoarthritis versus other entities such as rheumatoid arthritis and spondyloarthropathies [33]. 
Classification criteria: A number of classification systems are used for gradation of osteoarthritis that includes:  
a).WOMAC scale, taking into account pain, stiffness and functional limitation [3]. 
b).Kellgren-Lawrence grading scale for osteoarthritis of the knee. It uses only fractional radiography features. 
c).Tonnis classification for the hip joint, also using projection radiography features [35]. 
d).Knee injury and osteoarthritis Outcome Score (KOOS) and Hip disability and osteoarthritis Outcome 
Score{HOOS) surveys [36].  

Osteoarthritis can be classified into either primary or secondary depending on whether or not there is an 
identifiable underlying cause. Both primary generalized nodal osteoarthritis and erosive osteoarthritis (E0A,also 
called inflammatory osteoarthritis) are sub-sets of primary osteoarthritis. EOA is less common and more aggressive 
inflammatory form of osteoarthritis which often affects the distal interphalangeal joints of the hand and has 
characteristic articular erosive changes on x-rays [37].  
Differential diagnosis: Related pathologies whose names may be confused with osteoarthritis include pseudo-
arthrosis. This is derived from the Greek roots pseudo, meaning “flase” and arthr- meaning joint, together with the 
ending-osis used for disorders. Radiographic diagnosis results in diagnosis of a fracture arthritis within a joint, 
which is not to be confused with osteoarthritis which is degenerative pathology affecting a high incidence of distal 
phalangeal joints of female patients. A polished ivory like appearance may also develop on the bones of the affected 
joints reflecting change called eburnation [38]. 
 

VI. Treatment  
Lifestyle modification (such as weight loss and exercise) and analgesics are the mainstays of treatment. 

Acetaminophen(also known as paracetamol) is recommended fist line with NSAIDs being used as add on therapy 
only if pain relief is not sufficient [39].This is due to relative greater safety of acetaminophen [39].For overweight 
people, weight loss may be an important factor [40].Patient education has been shown to be helpful in the self-
management of arthritis[40].It decreases pain, improves function, reduce stiffness and fatigue, and reduces medical 
usage[40].Patient education can provide on average 20% pain relief when compared to NSAIDs alone in patients 
with hip osteoarthritis [40].  
Role and benefits of exercise: Light to moderate exercise may be beneficial with respect to pain and function 
in those with osteoarthritis of knee and hip [41 ]. These exercises should occur at least three times per week 
[42].While some evidence supports certain physical therapies, evidence for a combined program is limited  
[43].Providing clear advice, making exercises enjoyable, and reassuring people about the importance of doing 
exercises may lead to greater benefit and more participation [44].There is not enough evidence to determine the 
effectiveness of massage therapy [45].The evidence for manual therapy is inconclusive [46].Functional, gait, and 
balance training have been recommended to address impairments of position sense, balance, and strength for 
individuals with lower extremity arthritis as these can contribute to higher rates of falls in older individuals[47].For 
people with hand osteoarthritis exercise may provide small benefits for improving hand function, reducing pain, and 
relieving finger joint stiffness [48].  

Lateral wedge insoles and neutral insoles do not appear to be useful in osteoarthritis of the knee [49].Knee 
braces may help[50],but their usefulness has also been disputed [51],For pain management heat can be used to relief 
stiffness, and cold can relieve muscle spasm and pain [52].Among people with hip and knee osteoarthritis exercise 
in water may reduce pain and disability, and increase quality of life in the short term [53].Also therapeutic exercise 
programs such as aerobic and walking reduce pain and improve physical functioning for up to 6 months after the end 
of the program for people with knee osteoarthritis [54]. 
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Oral medication: The pain medication paracetamol (acetaminophen) is the first line treatment for 
osteoarthritis[39].However, a 2015 review found that acetaminophen to only have a small short term benefit with 
some laboratory concern of liver inflammation [55].For mild to moderate symptoms effectiveness of acetaminophen 
is similar to non-steroidal anti-inflammatory drugs(NSAIDs) such as a naproxen, though for more severe symptoms 
NSAIDs may be more effective [39].NSAIDs are associated with greater side-effects such as gastrointestinal 
bleeding [39].Another class of NSAIDs,COX-2 selective inhibitors (such as celecoxib) are equally effective when 
compared to nonselective NSAIDs, and have lower rates of adverse gastrointestinal effects, but higher rates of 
cardiovascular disease such as myocardial infarction [56].They are more expensive than non-specific NSAIDs [57]. 
Benefits and risks varies in individuals and need consideration when making treatment decisions [58], and further 
research comparing NSAIDs and COS-2 selective inhibitors is needed [59]. NSAIDs applied topically are effective 
for a small number of people [60].The COX-2 selective inhibitor rofecoxib was removed from the market in 2004,as 
cardiovascular events were associated with long term use [61]. 

Failure to achieve desired pain relief in osteoarthritis after 2 weeks should trigger reassessment of dosage 
and pain medication [62]. Opioids by mouth, including weak opioids such as tramadol and stronger opioids are also 
often prescribed. Their appropriateness is uncertain, and opioids are recommended only when first line therapies 
have failed or contraindicated [61].This is due to their small benefit and relatively large risks of side effects 
[63].Oral steroids are not recommended in the treatment of osteoarthritis [64].Use of antibiotic doxycycline orally 
for treating osteoarthritis is not associated with clinical improvements in function or joint pain [65],Any potential 
benefit related to the potential for doxycycline therapy to address the narrowing of the joint space is not clear, and 
benefit is outweighed by the potential harm from side effects [65].  
Local application: There are several NSAIDs available for local (topical) use, including diclofenac. A Cochrane 
review from 2016 concluded the reasonably reliable evidence is available only for use of local application of 
diclofenac and ketoprofen in people aged over 40 years with painful knee arthritis [66]. Transdermal opioid pain 
medications are not typically recommended in the treatment of osteoarthritis  
[63]. The use of topical capsaicin to treat osteoarthritis is controversial, as some reviews found benefit, while others 
did not [67,68].  
Injectable drugs: Joint injection of glucocorticoids(such as hydrocortisone) leads to short term pain relief that 
may last a few weeks and few months[69].Injections of hyaluronic acid have not produced improvement compared 
to placebo for knee arthritis [70],but increased the risk of further pain[70].A 2015 Cochrane review found that intra-
articular corticosteroid injections of knee did not benefit quality of life and had no effect on knee joint space; clinical 
effects one to six weeks after injection could not be determined clearly due to poor study quality [71].Another 2015 
study reported negative effects of intra-articular corticosteroids injections at higher doses [72],and a 2017, trial 
showed reduction in cartilage thickness with intra-articular triamcinolone every 12 weeks for 2 years compared to 
placebo [73].A 2018 study found that intra-articular triamcinolone is associated with an increased in intraocular 
pressure [74].  
Surgical intervention: If the impact of symptoms of osteoarthritis on quality of life is significant and more 
conservative management is ineffective, joint replacement surgery or resurfacing may be recommended. Evidence 
supports joint replacement for both knees and hips as it is both clinically effective and cost-effective [75,76].Surgery 
to transfer articular cartilage from non-weight-bearing area to the damaged area is one possible procedure that has 
some success, but there are problems getting the transferred cartilage to integrate well with the existing cartilage at 
transfer site [77].Osteotomy may be useful in people with knee osteoarthritis, but has not been well studied and it is 
unclear whether it is more effective than non-surgical treatment or other types of surgery [78]. Arthroscopic surgery 
is largely not recommended, as it does not improve outcomes in knee osteoarthritis and may result in harm [79,80]. 
For people who have shoulder osteoarthritis and do not respond to pharmaceutical approaches, surgical options 
include a shoulder hemiarthroplasty(replacing a part of the joint),and total shoulder arthroplasty (replacing the joint) 
[81].  
Glucosamine and Chondroitin: The effectiveness of glucosamine is controversial [82].Reviews found it to be 
equal or slightly better than placebo[83,84].A difference may exist between glucosamine sulfate and glucosamine 
hydrochloride, with glucosamine sulfate showing a benefit and glucosamine hydrochloride not [85.].The evidence 
for glucosamine sulfate having an effect on osteoarthritis progression is somewhat unclear and if present likely 
modest [86].The Osteoarthritis Research Society International recommends that glucosamine be discontinued if no  
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effect is observed after six months [87],and the National Institute of Health and Care Excellence no longer 
recommends its use [88]. The European Society for Clinical and Economic Aspects of osteoporosis and 
Osteoarthritis (ESCEO) recommends glucosamine and chondroitin sulfate for knee osteoarthritis [89]..Its use as a 
therapy for osteoarthritis is usually safe [90].  
Complimentary medicine and Acupuncture: Avocado-soybean unsponifiables (ASU) is an extract made 
from avocado oil and soybean oil. It does not appear to improve or maintain the health of joints [91].A few high-
quality studies of Boswelliaserrata show consistent, but small improvements in pain and function [91],Curcumin, 
phytodolor and s-adenosyl methionine (SAMe) may be effective in improving the pain [92,67,45,].There is little 
evidence to supporting benefits for some supplements, including the Ayurveda herbal and Chinese herbal 
preparations, fish liver oil, ginger; Russian oil, omega 3 fatty acids; vitamins A,C,E,and D,collagen and willow bark. 
There is insufficient evidence to make recommendation about the safety and efficacy of these preparations 
[67].While acupuncture leads to improvements in pain relief, this improvement is small and may be of questionable 
importance[93].Waiting list-controlled trials for peripheral joint osteoarthritis 
do show clinically relevant benefits, but these may be due to placebo effects [94]. Acupuncture does not produce 
long term benefit [95]. 

VII. Conclusion  
Osteoarthritis is the most common type of arthritis affecting large population worldwide, with high 

hospitalization cost for osteoarthritis an average $15,400 per stay. Change in lifestyle e.g. weight loss and exercise, 
and treatment with analgesics are the treatment of choice. Exercise plays an important role in prevention and therapy 
of osteoarthritis. 
 

References 
 

[1]. .AdrenN,BlancoF,CooperC,etal.Atlas of Osteoarthritis (https:// books. 
     

 google.com/books?id=qT1FBqAAQBAJ&pg=PA21).Springer.p.21.ISBN978-1-910315-16-3.ARcgieved on 2017-09-08.  
         
[2]. GBD 2015 Disease and injury incidence and Prevalence Collaboration (.Global regional and national incidence of, prevalence, and years 

lived with disability for 310 diseases and injuries,1990-2015:a systematic analysis for Global Burden of Disease Study 
2015.Lancet.2015;388(10053):1545-1602  

[3]. Glyn-Jones S,PalmerAJ,AgricolaR,et al.Osteoarthritis.Lancet.2015;386(9991):376-87.  
[4]. March L,SmithEU,Hoy DG, et al,Burden of disability due to musculoskeletal (MSK).Best Practice 

&Rsearch.ClinicalRheumatology.2014;28(3):353-66.  
[5]. Elsterwick(2013).A problem worth solving(https://web .archive. org/web /2015042084636/http:/APWS.aspx).Arthritis and 

OsteoprosisVictoria.Archived on 2015-04-28.  
[6]. Arthritis Related Statistic:Prevalence of Arthritis in the United States (Https://www.cdc.gov/arthritis/data_statistic/arthritis-related-

stats.htm).Centers for Disease Conntrol and Prevention.U.S.Department of Health and Human Services.9 November 2016.Retrieved on 
29 December2016.  

[7]. Osteoarthritis (Http://www.. niams.nih.gov./health_ info/ Osteoarthritis /default.asp) .National Institute of Arthritis and Musculosketal 
and Skin Diseases. April 2015.Retrieved on 13 May 2015.  

[8]. BerenbaumOsteoarthritis as    an inflammatory    disease(osteoarthritis    is not osteoarthrosis).Osteoarthritis and 
 Cartilage.2013;21(1):16-21.       
[9]. MacALlindonTE,BannuruRR,SullivanMAC,etal.OARSI guidelines for the non-surgical management of knee osteoarthritis. 

Osteoarthritis and Cartilage.2014; 22(3):363-88.  
[10]. Cross M,SmithE,HoyD,etal.The global burden of hip and osteoarthtitis:estimates from global burden of disease 2010 study. Annals of 

Rheumatic Diseases.2014;73(7):1323-30.  
[11]. Table 9:estimated prevalence of moderate and severe disability (millions) for leading disabling conditions by age, for high-income and 

low-and middle-low income countries,2004.The Global Burden of Disease:2004 Update.Geneva:World 
HealthOrganization.2008.p.35.ISBN 978-92-4-156371-0.  

[12]. Green A.Understanding NSAIDs from aspirin to COX-2.Clinical Cornerstone .2001;3(5):50-60.  
[13]. PfunterA,WierLM,StocksC.Most Frequent Condirtions in U.S.Hospitals,2011.HCUP Statistical Brief #162.September 2013.Agency for 

Healthcare Research and Quality.Rockville.Maryland.(Http://www.hcup-us.ahrq .gov/ reports/statbriefs/sb162jsp).Retrieved 2016-02-09.  
[14]. Torio CM, Andrews RM(August 2013).National Inpatient Hospital Cost:The Most Expensive Conditions by Payer, 2011.(http://hcup-

us.ahrq. gov/ reports/ statbriefs/ sb160.jsp).Retrieved on 2017-03-04 
[15]. Brandt KD,DieppeP,RadinE.Etiopathogenesis of osteoarthritis.The Medical Clinics of North America.2009;93(1):1-24. 
[16]. DewerK,olszewski M,0rtolano R.Knuckle cracking and osteoarthritis.J Am BoardFamily Med.2011;24(2):169-74. 
 
  DOI: 10.9790/0853-1807036571 www.iosrjournals.org 69 | Page 
 



Osteoarthritis: pathophysiology, treatment update and role of exercise  
 
 
[17]. Coggon D,ReadingI.Croft P, et al.Kenee osteoarthritis and obesity. Int J Obesity RldMetabol Disord.2001;25(5):622-7.  
[18]. TanamasSK,WijethilakeP,WluksAE,etal.Sex hormones and structural changes in osteoarthritis.:a systematic 

review.Maturitis.2011;69(2):141-56  
[19]. VingardE,EngludM,JarvholmB,etal.Occupational Exposures and Osteoarthritis:A systematic review and assessment of medical, social 

and ethical aspects .(https:// www.sbu.se/en/publications/sbu.assesses/occupational-exposure-andosteoarthritis.Retrieved 8 April 2018.  
[20]. King KB,RosenthalAL.The adverse effects of diabetes on osteoarthritis.:update on clinical evidence and molecular 

mechanisms.Osteoarthritis and Cartilage. 2015; 23(6):841-50.  
[21]. Sanchez –Adams J,LeddyHA,McNully A, et al.Themechanobiology of articular cartilage: bearing the burden of osteoarthritis. Current 

Rheumatology Reports. 2014;16(10):451.  
[22]. MaroudasAI.Balance between swelling pressure and collagen tension in normal and degenerate cartilage.Nature.1976,260(5554):808-9.  
[23]. BolletAJ,NanceJL.Biochemical Findings in Normal and Osteoarthritic Articular Cartilage.II.Chondrioitin Sulfate Concentration and 

chain length,Water Ash Content.JClin Invest.1966;45(7):1170-7.  
[24]. Brocklehurst R,BaylissMT,MarouA,etal.The composition of normal and osteoarthritis articular cartilage from human knee Joints, With 

special reference to unicompartmental replacement and osteotomy of the knee. The Journal of Bone Joint Surgery American 
Volume.1984;66(1):96-106.  

[25]. MandryH,Luyten FP,FacchiniA.Biological aspects of early osteoarthritis.Knee Surgery 
SportsTraumatology,Arthroscopy.2012;20(3):407-22.  

[26]. EngludM,RoermerFW,HayashiD,etal.Meniscuspathology,osteoarthritis and treatment controversay.Nature Reviews 
Rheumatology.2012;8(7):412-9. 

[27]. Li G,YinJ,GaoJ,etal.Subchondral bone in osteoarthritis:insight into risk factors and microstructural changes.Arthritis Research 
&Therapy.2013;15(6):223-  

[28]. FelsonDT,Chaisson CE, Hill CK,etal.The association of bone marrow lesions with pain in knee osteoarthritis.Annals of 
InternalMedicine.2001;134(7):541-9.  

[29]. Zhang W,DohertyM,PeatG,etal.EULAR evidence-based recommendations for the diagnosis of knee osteoarthritis.Annals of 
theRheumatic Diseases.2010;69(3):483-9.  

[30]. Osteoarthritis()A).Joint Disorders (http://www .merck. com/mmpe/ sec04/ ch034/ch034.html) at Merck Manual of Diagnosis and 
Therapy Edition.  

[31]. Philips CR,BrasingtonRD.Osteoarthritis treatment update:Are NSAIDs still in the picture?.Journal of 
MusculoskeletalMedicine.2010;27(2). 

[32]. KalunianKC.Patientsinformation:Osteoarthritis symptoms and diagnosis.(Beyond the 
Basics)(http://www.update.com/patients/content/topic.do?topicKey=77II9fuD).Retrieved 15 February 2013.  

[33]. Altman R,AlarconG,AppelrouthD,Bloch D, et al.The American College of Rehumatology criteria for the classification and reporting of 
Osteoarthritis. Of the 

[34]. Li G,YinJ,GaoJ,etal.Subchondral bone in osteoarthritis:insight into risk factors and microstructural changes.Arthritis Research 
&Therapy.2013;15(6):223-  

[35]. FelsonDT,Chaisson CE, Hill CK,etal.The association of bone marrow lesions with pain in knee osteoarthritis.Annals of 
InternalMedicine.2001;134(7):541-9.  

[36]. Zhang W,DohertyM,PeatG,etal.EULAR evidence-based recommendations for the diagnosis of knee osteoarthritis.Annals of 
theRheumatic Diseases.2010;69(3):483-9.  

[37]. Osteoarthritis()A).Joint Disorders (http://www .merck. com/mmpe/ sec04/ ch034/ch034.html) at Merck Manual of Diagnosis and 
Therapy Edition. 

[38]. Philips CR,BrasingtonRD.Osteoarthritis treatment update:Are NSAIDs still in the picture?.Journal of 
MusculoskeletalMedicine.2010;27(2).  

[39]. KalunianKC.Patientsinformation:Osteoarthritis symptoms and diagnosis.(Beyond the 
Basics)(http://www.update.com/patients/content/topic.do?topicKey=77II9fuD).Retrieved 15 February 2013.  

[40]. Altman R,AlarconG,AppelrouthD,Bloch D, et al.The American College of Rehumatology criteria for the classification and reporting of 
Osteoarthritis. Of the  

[41]. Hand.Arthritis and Rheumatism.1990;33(11):1601-10. 
[35]. Quintana JM,EscobarA,ArosteguiI,etal.Health-related quality of life and appropriateness of knee or hip replacement. Archives ofInternal 

Medicine. 2006; 166(2):220-6.  
[36]. Tonnis Classification of Osteoarthritis by Radiographic Changes. (http://www .preventive.org/hip-scores/tonnis-classification)Society of 

Preventive Hip Surgery. Retrieved 2016-12-13. 
[37]. KOOS survey score description and free online calculator-orthotoolkit (http:// orthotoolkit. com/index.php/koos/). 
[38]. PanziLRamondaR,SfrisoP.Erosiveosteoarthritis. Best Practice & Research. Clinical Rheumatology.2004;18(5):739-58. 

 
[42]. VasanN,TeoL,Vikas B(2010)..First Aid for USMLE Step 1,2010(First Aid USMLE)(https://books.google.com/books 

?id=eVAIPktgwoUC&pg=PA159)McGraw Hill Medical.p.378.ISBN978-0-07-163340-6.Retrieved on 2016-03-16.  
[43]. Flood J.The role of acetaminophen in the treatment of osteoarthritis. Am J MangmtCare.18 Supplement Management 

(SupplManagement):S48-54. PMID 202978877.  
[44]. CibulkaMT,WhiteDM,WoehrleJ,etal.Hip pain and mobility deficit-hip osteoarthritis: clinical practice guidelines linked to the 

international classification of functioning, disability, and health from orthopedic section of the American Physical Therapy 
AssociationOrthoped Sport Physl Ther.2009;39(4):A1-25-19.  

[45]. Hagen KB,DagfinrydH,MoeRH,etal.Exercise therapy for bone and muscle health: an overview of systematic reviews.BMC 
[46]. Med.2012;10:167. 
  DOI: 10.9790/0853-1807036571 www.iosrjournals.org 70 | Page  



Osteoarthritis: pathophysiology, treatment update and role of exercise  
 
 
[47]. JuhlC,ChristensenR,RoosEM,etal.Impact of exercise type and dose on pain and disability in knee osteoarthritis: a systematic review and 

meta-regression analysis of randomized controlled trials.Arthritis Rheumatology.2014;66(3):622-36.  
[48]. Wang SY,0lson-Kellogg B,ShamliyanTA,etal.Physical therapy interventions for knee pain secondary to osteoarthritis: a systematic 

review. Ann InternMed.2012 ;157(9):632-44.  
[49]. Hurley Michael, DicsonKelly,HallettRachel,etal.Exercise interventions and patient beliefs for people with hip, knee or hip and knee 

osteoarthritis: a mixed methods review. The Cochrane Database of Systematic Reviews. 2018;4 :CD01 0842.  
[50]. NahinRL,Boineau R, KhalsaPS,etal.Evidence Based Evaluation of Complementary Health Approaches for The Management in the 

United States. Mayo Clinic Proceedings.2016;91(9):1292-306.  
[51]. French HP,BrennanA,WhiteB,etal.Manual therapy for osteoarthritis of hip or knee-asystematicreview.ManualTherapy.2011;16(2);109-

17.  
[52]. SturnieksDL,TiedemannA,ChampmanK,etal.Physiological risk factors for falls in older people with lower limb arthritis 

Rheumatol.2004;31(11):2272-9.  
[53]. OsterasN,KjekenI,SmedslundG,etal.Exercise for hand osteoarthritis.TheCochrane Database of SystematicReviews.2017;!:CD010388.  
[54]. Penny P,GeereJ,Smith T0.A Systematic review investigating the efficacy of laterally wedged insoles for medical knee osteoarthritis. 

RheumInt.2013;33(10):2529-38. 
[55]. Page CJ,HinmanRS,Bennell Kl .Physiotherapy management of knee osteoarthritis.Int J Rheumtol Dis.2011;14(2):145-51.  
[56]. DuivenvoordenT,BrouwerRW,vanRaajiTM,etal.Braces and orthoses for treating osteoarthritis of knee, TheCochrance Databaseof 

Systematic Reviews.2015;3(3):CD0004020.  
[57]. )steoarthritis Lifestyle and home remedies. Diseases and Conditions.MyoClinic.Archived on 2016-01-25.  
[58]. Bartels EM,JuhiCB,ChristensenR,etal.Aquatic exercise for the treatment of knee hip osteoarthritis. The Cochrane Database ofSystematic 

Reviews. 2016;3:CD005523.  
[59]. FransenM,McConnellS,HarmerAR,etal.Exercvise for osteoarthritis of the knee.The Cochrane Database of 

SystematicReviews.2015;1:CD004376.  
[60]. Machado GC,MaherCG,Ferreira PH, et al. Efficacy and safety of paracetamol for spinal pain and osteoarthritis: systematic review and 

meta-analysis of randomized placebo controlled trials.BMJ.2015;350:h1225.  
[61]. Chen YF,JobanputraP,BartonP,et al.Cyclogenase-2 selective non-steroidal and anti-inflammatory drugs.Heal TechAssmt.2008;12(11):1-

278,iii.  
[62]. WielageRC,MyersJA,KleinRW,etal.Cost effectiveness analyses of osteoarthritis oral therapies: a systematic review. AppliedHealth 

Economics and Health Policy.2013;11(6):593-618.  
[63]. Van WalsemA,PandhiS,NixonRM,etal,Relative benefit-risk comparing diclofenac to other traditional no-steroidal drugs and 

cyclogenase-2 inhibitors in patients with osteoarthris or rheumatoid arthritis: network meta-analysis. ArthritisResearch 
andTherapy.2015;17:66.  

[64]. RuljakL,MarinA,VrdoljakD,etal.Celecoxib for osteoarthritis.TheCochraneDatabase of Systematic Reviews.5:CD009865.  
[65]. Derry S,ConaghanP,De Silva JA,etal.Topical NSAIDs for chronic musculoskeletal pain in adults. The Cochrane Database ofSystematic 

Reviews 4:CD007400.  
[66]. Hochberg MC,AltmanRD,AprilKT,etal.American College of Rheumatology 2012 recommendations for the use of nonpharmacological 

and pharmacologic therapies in osteoarthritis of the hand,hip,andknee.Arthritis Care & Research .2012; 64(4): 465-74. 
[67]. KarabisA,NikolakopoulosS,Pandhi S, et al.High correlation of VAS pain scores after 2 and 6 weeks of treatment with VAS pain scores 

at 12 weeks in randomized controlled trials in rheumatoid arthritis and osteoarthritis.:meta-analaysis and implications. Arthritis Research 
& therapy.2016;18:73.  

[68]. Da Costa BR,NueschE,KastelerR,etal.Oral or transdermal opioids for osteoarthritic of the knee or hip. The Cochrane Database 
ofSystematic Reviews.2014;9(9):CD003115.  

[69]. Zhang W,MoskowitzRW,NukiG,etal.ORSI recommendations for the management of hip and knee osteoarthritis,part 1:clinical appraisal 
of existing treatment guidelines review of current research evidence.Osteoarthritis andcartilage.2007;15(9):981-1000.  

[70]. Da Costa BR,NueshE,ReichenbachS,etal.Doxycycline for osteoarthritis of knee and hip. The Cochrane Database of 
SystematicReviews.2012;11:CD007323.  

[71]. Derry S,ConsghanP,Da Silva JA,etal.Topical NSAIDs for chronic musculoskeletal pain in adults. The Cochrane Database 
ofSystematicReviews.2016;4:CD00744.  

[72]. De DilvaV,El-MetwallyA,ErnstE,etal.Evidence for the efficacy of complementary and alternative medicines in the management of 
osteoarthritis.: a systematic review.Rheumatology.2011;50(5):911-20.  

[73]. AltmanR,BarkinRL,Topicaltherapyforosteoarthritis.Clinicalandpharmacologicperspectives 
.PostgraduateMedicine.2009;121(2):139-47.  

[74]. ArrollB,GoodyearSmith.Corticosteroid injections for osteoarthritis of knee:meta analysis.BMJ.2004;.328(7444):869.  
[75]. RutjesAW,JuniP,da Costa BR,etal.Viscosupplemmentation for osteoarthritis of the knee: a systematic review and meta-analysis.Annals 

ofInternalMedicine. 2012;157(3):180-91.  
[76]. JuniP,HariR,RutjesAW,etal.The effects of intra-articular Corticosteroids on Articular Cartilage: A systematic Review. TheCochrane 

Database of Systematic Reviews.2015.(10):CD005328. 
[77]. WerneckeC,BraunHJ,DragooJL.The effect of intra-articular Corticosteroids on Articular Cartilage:A Systematic Review. Orth JSport 

Med.2015 ;3(5):2325967115581163.  
[78]. McAlindonTE,LaValleyMP,HarveyWF,etal.Effect intra-articular Triamcinolone vs Saline on Knee Cartilage Volume and Pain in 

Patients With Knee Osteoarthritis:A Randomized Clinical Trial.JMA.2017;317(19):1967-75.  
[79]. Taliaferro K,CrawfordA,JabaraJ,etal.IntraocularPessure Increases After Intra-articular Knee Injection With Triamcinolone but not 
Hyaluronic Acid.ClinicalOrthopaedic and Related Research.476(7):1420-25. 
 
  DOI: 10.9790/0853-1807036571 www.iosrjournals.org 71 | Page 



 
Osteoarthritis: pathophysiology, treatment update and role of exercise  

 
 
[80]. CarrAJ,Robertson 0,Graves S,etal.Knee replacement. Lancet. 2012; 379 (9823): 1331-40. Jerkins 

PJ,ClementND,HamiltonDF,etal.Predicting the cost-effectiveness of total hip and knee replacement:a health economic analysis. The 
Bone & JointJournal.2013;95-B(1):115-21. 

[81]. HunzikerEB,LippunerK,KeelMJ,etal.An educational review of cartilage repair precepts & practice-myths & misconceptions-progress 
&prospects. Osteoarthritis and Carilage.2015;23(3):344-50. 

[82]. BrouwerRW,HuizingaMR,DuivenvoodenT,etal.TheCochrane Database of Systematic Reviews.2014;12(12):CD004019.  
[83]. Nelsen AE,AllenKD,Golighty YM, et al.A systematic review of recommendations and guidelines for the management of osteoarthritis: 

The chronic osteoarthritis management initiative of the U.S.bone and Joint initiative. Seminars in Arthritis 
andRheumatism.2014;43(6):701-12.  

[84]. Thorlund JB,,JuhiCB,RoosEM,etal.Arthroscopic surgery for degenerative knee: systematic review and meta-analysis of benefits and 
harns.BMJ.2015;350:h2747.  

[85]. Singh JA,SperlingJ,BuchbinderR,etal.Surgery for shoulder osteoarthritis. TheCochrane Database of Systematic 
Reviews2010;(10):CD008089.  

[86]. Burdett N,McNeilJD,.Difficulties with assessing the benefits of glucosaminesulphate as a treatment in osteoarthritis.Int J EvidBased 
Healthcare.2012;10(3):222-6.  

[87]. WandelS,JuniP,TendelB,etal.Effects of glucosamine, chondroitin, or placebo in patients with osteoarthritis of hip and 
knee:networkmeta-analysis.BMJ. 2010; 341:c4675.  

[88]. Chou R,McDonaghMS,NakamotoE,etal.Analgesics for Osteoarthritis:An update of the 2006 Comparative Evidence Reviews 
(https://www. .ncbi.nlm.nih. gov/pubmedhealth/PMH0016485).ComprativeEffectiveness reviews.2011;38.  

[89]. RovatiLC,GirolamiF,PersianiS.Crystalline glucosamine sulfate in the management of knee osteoarthritis:efficacy,safety and 
phamacokinetic properties. Advances in MusculosketelDisease.The2012;4(3):167-80.  

[90]. Gregory PJ,Fellner C, Dietary supplements as disease modifying treatments in osteoarthritis: a critical appraisal.P&T.2014;39(6):436-
52.  

[91]. Zhang W,MoskowitzRW,NukiG,etal.OARSI recommendations for the management of hip and knee osteoarthritis,Part II:OARSI 
evidence based, expert consensus guidelines. Osteoarthritis and Cartilage.2008;16(2):137-62.  

[92]. ConaghanP.Osteoarthritis-Care and management in adults.(http:// www.nice.org. uk/guidance/cg177/evidence/full-guideline-
191761309)(PDF).Archived on 2015-12-22.  

[93]. Bruyere 0,Cooper C,PelletierJP,etal.An algorithm recommendations for the management of knee osteoarthritis in Europe and 
Internationally: a report from a task force of European Society for Clinical and Economic Aspects of Osteoarthritis(ESCEo).Seminars in 
Arthritis and Rheumatism.2014;44(3):253-63.  

[94]. HenrotinY,MobasheriA,Marty M.Is there any scientific evidence for the use of glucosamine in the management of human osteoarthritis. 
Arthritis Research &Therapy.2012;14(!):201.  

[95]. Cameron M,Chrubasik S. Oral herbal therapies for treating osteoarthritis.TheCochrane Database of 
SystematicReviews.2014;5(5):CD002947.  

[96]. Grover AK,SamsonSE.Benefits of antioxidant supplements for knee osteoarthritis: rationale and reality. NutritionJournal.2016;15:1.  
[97]. Lin X,HuangK,ZhuG,etal.The effects of acupuncture on chronic knee pain due to osteoarthritis:A Meta-Analysis.J Bone JointSurg Am 

Vol.2016;98(18):1578-85.  
[98]. ManheimerE,ChengK,LindeK,etal.Acupuncture for peripheral joint osteoarthritis. The Cochrane Database SystematicReviews.2010 

;(1):CD001977.  
[99]. Wang SM,KainZN,WhitePF.Acupunctureanalgesia:II.Clinicalconsideration. Anesthesia and Analgesia.2008;106(2):611-21..  
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
DOI: 10.9790/0853-1807036571 www.iosrjournals.org 72 | Page 
 

HM.Iftikhar" .Osteoarthritis: pathophysiology, treatment update and role of exercise"IOSR 
 

      Journal of Dental and Medical Sciences (IOSR-JDMS), vol. 18, no. 7, 2019, pp 
65 -72.  


