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Background
Osteoarthritis (OA) is defined as a heterogeneous group of 
conditions that lead to joint symptoms and signs associated 
with a defective articular cartilage and related changes in bone 
morphology.1 It is considered the most common type of arthritis, 
as well as one of the most significant health problems that 
pervades our modern world.2 Medical costs and expenditures 
related to arthritis and other rheumatic conditions increased 
to $321.8 billion in 2003, compared to $233.5 billion in 1997.3 
This increase is thought to be an indication of the increase 
in the number of persons with arthritis. The prevalence and 
incidence of OA continue to accelerate as life expectancy of 
the general population increases.2 In 2002, it was estimated 
that 43 million adults suffered from arthritis.4 Of those, 
26.9 million adults aged 25 years or older had OA.5 One in 
four people is expected to develop symptomatic OA in his or 
her lifetime.6,7

OA is usually thought to be a progressive disease of the 
adult and elderly. However, there are several risk factors apart 

from age that predispose an individual to OA, such as genetics, 
obesity, joint injury, occupational or recreational activities, 
gender, and race (Fig. 1).8

Obesity and joint injury have been found to be strongly 
associated with OA.8 In addition, a higher prevalence of knee 
OA has been found in African-Americans compared to Cau-
casians.9 In young and athletic individuals, the more time 
they spend engaging in occupational and recreational activi-
ties, their higher predisposition to injuries contribute to their 
higher likelihood of developing OA. The effect of occupa-
tional and recreational activities on the development of OA 
was evident in a 2011 study, where active duty military per-
sonnel were found to have significantly higher rates of OA 
compared to the same age group in the general population.10 
The general view is that OA is the result of “wear and tear”; 
because athletes and young individuals use their joints more 
and the risk is higher.

To comprehend the disease process in this population, it 
is important that the mechanism and physiology of OA are 
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understood. The normal joint consists of articular cartilage, 
which is made up of a macromolecular framework, matrix 
water, and cells (Fig. 2).11 The wet weight of articular cartilage 
is made up of 80% water, with collagens and other proteins 
contributing to the remaining 20%.12 All parts of the cartilage 
play different roles in the stabilization and protection of the 
joint. Alterations in the structure of the articular cartilage 
lead to injury and degeneration.

It is important to mention that while OA involves the 
bone, synovium, and joint capsule, the changes in the articular 

cartilage are the most critical.12 Joint degeneration occurs in 
athletes and young individuals through damage to the articu-
lar cartilage caused by repetitive impact and loading.13 Sports 
that cause direct blunt trauma to joints (such as football, soc-
cer, hockey, lacrosse, and rugby) account for the most impact 
damage. It has been shown that more than 80% of American 
football players with a history of knee injury had evidence 
of OA 10 to 30 years after competing.14 Similar results were 
found in soccer players when compared with age-matched 
controls.15 The prevalence of OA of knee and hips are higher 
in former athletes compared with non-athletes (odds ratio of 
1.9).16 Studies have shown that for contact stressors to cause 
disruption to normal articular cartilage, a force of 25 MPa 
or more is required.17 Activities such as running and jump-
ing, which put mechanical stress on joints, produce force 
,25 Mpa, and therefore, are less likely to cause any disrup-
tion to the cartilage.17

In an athlete, the higher rate of loading and frequency 
of impact increases the amount of disruption and damage 
to joint cartilage. When the articular surface is loaded, 
f luid moves in the cartilage and effectively distributes 
loads within the cartilage. Slow loading allows enough 
time for f luid distribution, causing a decrease in the force 
applied to the matrix framework; on the other hand, fast 
loading does not, and therefore, put a lot of stress on  
the matrix.18
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figure 1. a schematic representation of the pathogenesis of oa. the 
initiation and progression of the disease are due to a combination of 
several factors that include genetics, injury, and activities.

Zone I

Joint
surface

Tide line

Subchondral
bone

Surface
layer

Calcified
cartilage

Transitional
stratum

Radiate
stratum

Cancellous
bone

Zone II

Zone III

Zone IV

figure 2. schematic diagram of articular cartilage showing its different zones, organization, and compositions, adapted from “Joint structure and function: 
a comprehensive analysis” by levangie and norkin.11
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Athletes are more likely to sustain joint injuries com-
pared with the average individual. Such joint injuries may 
cause joint instability and degeneration of the articular carti-
lage, even with normal use.18 Ligament injuries and meniscal 
tears are examples. It is estimated that 50% of individuals 
diagnosed with any of these injuries will have OA 10 to 20 
years later, with pain and functional impairment.19,20 The 
lack of innervation of cartilage prevents pain sensation when 
cartilage is damaged; as a result, many injuries go unno-
ticed, predisposing the athlete to OA with repetitive expo-
sure to high levels of impact and loading.13 This also gives 
credence to the observation that OA pain is not just from  
a cartilage problem.

Within the athletic population, factors such as body 
mass, muscle strength, and genetics also contribute to the sus-
ceptibility of joints to injuries. There is good evidence to cor-
relate high body mass indices and OA.21 Sumo wrestlers and 
American football linemen, who are significantly heavier and 
have high body mass indices, are prone to OA.

clinical Presentation
A great number of individuals with structural OA joint 
changes have few or no symptoms. When present, the main 
presenting symptom of OA is pain; however, this is not 
always the case. There are varying degrees of pain depend-
ing on the individual. Some people tolerate high levels of 
pain, while others do not. In addition, it has been shown 
that pain tolerance decreases with age.22 This implies that 
some people may have a delayed diagnosis because they tend 
to complain later, due to their higher tolerance for pain. 
In athletes and young individuals, diagnosis may become 
a challenge because aches and pains are regarded as a part 
of playing sports. Subtle pains coupled with an athlete’s 
desire to return to play may prevent him or her from admit-
ting to or complaining of pain. In addition, a truly objec-
tive way of assessing musculoskeletal pain still eludes the 
 medical world.23

Stiffness of the joints, with a predilection for the fingers, 
knees, hips, and spine, especially in the morning, is another 
common symptom of OA. Morning stiffness associated with 
OA usually resolves within 30 minutes to an hour of wak-
ing up.24 Stiffness can recur with inactivity. As with pain, the 
severity of stiffness depends on other factors. The more the 
disease progresses, the more evident the stiffness will be. Stiff-
ness is one of the symptoms that might prompt an athlete or a 
young individual to seek help. Stiffness impairs daily function 
and is commonly confined to the affected joint. Other symp-
toms include crackling or grating sensations, secondary to the 
roughness of the surfaces in the joint.

diagnosis
The diagnosis of OA is not made by a specific physical exami-
nation maneuver or test, but by a combination of physical 
examination findings, diagnostic imaging, and laboratory tests. 

There have been several proposed systems for diagnosing OA,  
but these proposals have limitations because it is often difficult 
to determine the underlying cause of OA. This is particularly 
important in athletes and young individuals, where it could 
be one cause, such as a previous injury, or a combination of 
etiologies.

On physical examination, crepitus is commonly found 
in addition to tenderness of the involved joints. Joint effusion 
may also be present. Plain radiography is usually the initial 
diagnostic image of choice, although sensitivity is poor, espe-
cially in the early stages of OA.25 Radiographic features of 
OA include osteophytes, joint space narrowing, subchondral 
sclerosis, and cysts.

While most radiologic findings in OA are observed 
with plain films, there appears to be a role for ultrasonogra-
phy in the diagnosis of OA. Ultrasound use in the diagnosis 
of OA is mainly due to its low cost, easy accessibility of 
equipment, and safety compared to X-ray, CT, or MRI.26 
An additional advantage of ultrasound use in the setting of 
OA is the ability to perform multiregional joint evaluation 
in a scanning session.26 However, there are limited studies 
on the validity of ultrasonography in OA or its use in clini-
cal practice.27 Some of the pitfalls highlighted regarding 
the use of ultrasound include the length of time it takes to 
acquire the skills for the use of the equipment.28 In addition, 
the quality of the images and interpretation depend on the 
technician.28The use of ultrasound in the diagnosis of OA is 
expected to grow as the technology and techniques continue 
to be improved.

In 1986, the American College of Rheumatol-
ogy published criteria for the diagnosis of OA of the knee1 
(Table 1). This was followed by subsequent guidelines for the 
hand29 (Table 2) and the hip30 (Table 3) in 1990 and 1991, 
respectively.

treatment
The main goal of treatment in OA is to minimize pain and 
improve functionality. This becomes critical in the athlete, 
where return to play is the main gauge of functionality.

For years, exercise has been recommended as the non-
pharmacological treatment for OA.32,33 The main expected 
outcome of exercise is the reduction of pain and disability. 
The long-term benefits of exercise have been questioned in 
the past.34 However, a recent meta-analysis supported previ-
ous evidence of the benefits of exercise in managing OA.35 
The investigators looked at several trials, with a total of 8128 
patients, and they concluded that exercises that increase 
strength, flexibility, and aerobic capacity are likely to be the 
most effective in lower limb OA.35 This finding was empha-
sized by Bennell and Hinman, who further suggested an 
algorithm based on these types of exercises.36 In this algo-
rithm, it is suggested that patient education about the ben-
efits of exercise and referral to an exercise specialist should 
be the initial step, followed by patient-specific regimens at 
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The effectiveness of braces for stability has been exten-
sively studied and is a common practice in athletics. Some 
patients with OA, especially athletes who have instability sec-
ondary to torn ligaments or menisci, may benefit from braces. 
The injuries mentioned earlier predispose young athletes to 
future musculoskeletal pathologies.40 In the athlete, brac-
ing helps with pain and malalignment and may decrease the 
amount of time necessary to return to play. However, com-
pliance with brace wearing for the duration needed to affect 
change is poor in the general population.41 There are many 
types of braces on the market, but as with exercise, the specific 
type of brace an individual needs depends on the goals and 
expectations of that individual.

Another treatment modality for OA is intra-articular 
injection with corticosteroids42 and viscosupplementation with 
hyaluronic acid.43 The anti-inflammatory property of steroids 
is thought to be the main pain-relieving factor in the treat-
ment of OA. The short-term benefits and safety of corticoster-
oids are well established,44 and they may be beneficial to the 
athlete or young individual who needs that short-term relief 
for participation in sports. Caution should be observed, how-
ever, because of the cytotoxicity of steroids to chondrocytes, 
with or without lidocaine.45 As such, corticosteroid injections 
are only recommended for short-term relief of pain.43

Hyaluronic acid has anti-inflammatory and analgesic 
effects, in addition to its viscoelastic properties, making it 
very beneficial in the treatment of OA.43 It has been shown to 
be superior to placebo, although the benefit of three consecu-
tive injections appeared to be equal to that of six consecutive 
injections.46 Surgical treatment, especially in the young indi-
vidual, is usually reserved for cases recalcitrant to conservative 
measures. Pain and functional impairment tend to dictate the 
need for surgical consideration. Arthroscopy is the first surgi-
cal procedure considered in OA. The short-term benefits of 
arthroscopy have been shown in previous studies, but newer 
studies suggest that these benefits are minimal.47,48 Despite 
the supposed minimal benefits, arthroscopy is still com-
monly performed. In athletes and young individuals, the use 
of surgical debridement as a treatment for OA is controver-
sial; therefore, arthroscopy is not recommended in patients 
with a primary diagnosis of symptomatic OA. However, for 
a limited group of this population, those with meniscal tears, 
arthroscopic treatment may offer some benefits.43

table 1. diagnostic criteria for the knee.1

pReSenCe Of knee pAIn pluS At leASt thRee Of the 
fOllOwIng

a. Morning stiffness for less than 30 minutes

b. Crepitus on active knee motion

c. older than 50 years of age

d. Bony enlargement

e. no palpable warmth

f. Bony tenderness

notes: Studies have shown that there is improved sensitivity and specificity 
when the criteria shown in table 1 are combined with laboratory or radiologic 
findings of osteophytes. This was validated with arthroscopic examination of 
the knee.31

table 2. diagnostic criteria for the hand.24

pReSenCe Of hAnd pAIn And/OR StIffneSS pluS At leASt 
thRee Of the fOllOwIng

a. Fewer than three swollen metacarpophalangeal joints

b. hard enlargement of two or more distal interphalangeal joints

c.  Deformity of at least one of the ten selected joints (second and 
third distal interphalangeal joints, first carpometacarpal joints, 
and second and third proximal interphalangeal joints)

d.  hard tissue enlargement of two or more of the ten selected 
joints

note: Radiologic or laboratory inclusions do not have a significant impact on 
diagnosis of oa of the hand.

table 3. diagnostic criteria for the hip.25

pReSenCe Of hIp pAIn pluS At leASt twO Of the 
fOllOwIng

a. radiographic evidence of femoral or acetabular osteophytes

b. Joint space narrowing on radiography

c. erythrocyte sedimentation rate of less than 20 mm/h

note: these criteria ensure that in younger and athletic populations, oa can 
be diagnosed without age being the main consideration.

home and classes conducted by appropriately trained exercise 
practioners.36

In an athlete or younger individual, the specific goal of 
treatment is very important in order to use recommendations 
effectively, as different exercises affect different aspects of the 
disease process. An active athlete is most likely to benefit from 
muscle-strengthening exercises, because they reduce pain, 
which will allow him or her to return to play. The long-term 
functional benefits of aerobic exercise may not be immediately 
evident to the active athlete. What is clear is that it is impor-
tant to tailor exercise regimens to the individual.

While exercise is very effective, combining it with non-
steroidal anti-inflammatory drugs (NSAIDs) appears to be 
very effective as well.37 NSAIDs get their therapeutic benefit 
from their ability to reduce inflammation and pain in the early 
phase of OA.37 However, a few patients who use NSAIDs 
chronically may develop serious gastrointestinal (GI) side 
effects. As such, careful attention should be paid to athletes 
with any existing GI conditions.

Bracing has also emerged as a great choice in the non-
surgical treatment of OA in the knee. The main goal of bracing 
in OA is to affect change in the alignment and biomechanical 
forces in the knee.38 It is effective because malalignment is 
associated with radiographic joint space loss and functional 
deterioration in OA.39
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Other surgical treatments that are considered before 
total knee arthroplasty (TKA) include high tibial osteotomy 
(HTO) and unicondylar or partial knee arthroplasty (UKA). 
In HTO, the mechanical axis is redirected from the area of 
degeneration within the joint to a relatively well-preserved 
region.43 This procedure can delay TKA for over 20 years. 
UKA and TKA are last resorts for the treatment of OA. Few 
studies have evaluated UKA in athletes or younger patients; 
until recently, being less than 60 years of age was a contrain-
dication for TKA. The few studies that have investigated 
TKA in younger patients (,50 years) have shown successful 
rates after an average follow-up of eight years.49,50 In athletes 
with OA who undergo UKA and TKA, return to play var-
ies, depending on the type of surgery. In some studies, over 
90% of active athletes who underwent UKA returned to play 
successfully, compared with only about 64% of those who 
underwent TKA.51 However, most returned at a lower level 
of play.52 One reason for this result is that the patients lowered 
the levels and frequency of their activity levels after surgery as 
a precautionary measure.53

conclusion
OA is a constellation of structural changes that lead to pain and 
functional impairment. There are several risk factors associated 
with OA. In the athlete or young individual, injury, occupa-
tional activities, and obesity are the main factors that contrib-
ute to OA. Diagnosis of OA in the athlete is often delayed and 
difficult because of high tolerance to pain, as well as the ath-
lete’s preference for expedited return to play. History, physical 
examination, laboratory tests, and radiographic findings may 
be used to make a definite diagnosis of OA. Exercise remains 
the recommended initial treatment for OA in all populations. 
NSAIDs, braces, and surgery are other treatment modalities 
for OA. The treatment of OA in the athlete or young individual 
should be patient specific, with consideration for the patient’s 
expectations and the period of absence from sports activities.
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