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How to approach the diagnosis

of knee osteoarthritis

Knee osteoarthritis is the leading cause of knee pain in adults. Family
physicians can rely on a combination of patient history, physical examination,
and standing knee X-rays to successfully diagnose it in the office.

ABSTRACT: Knee osteoarthritis, a prevalent
chronic disease, results from the loss of
articular cartilage within the knee joint and
is the leading cause of knee pain in adults.
Early detection, lifestyle modifications, and
patient education can improve patients’ qual-
ity of life, curb office visits for knee pain, and
avertunnecessary imaging, interventions, and
specialist referrals. In most patients, diagnosis
can be established in the family practice set-
ting based on a comprehensive pain history
and physical examination. Standing X-rays of
the knee joints are the gold standard for con-
firming the diagnosis. If imaging is required,
radiography should be the first modality
employed. If there is suspicion of an under-
lying infectious or inflammatory cause, fur-
ther testing or referral to a specialist, such as
an orthopaedic surgeon or rheumatologist,
may be warranted. During the early stages of
osteoarthritis, patients can be encouraged to
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undertake low-impact exercises and adopt a
balanced diet to facilitate weight loss. This can
ease the load on affected joints, strengthen
the muscles that support the joints, improve
mobility, and reduce pain. Educating patients
about their condition can improve their ability
to cope with the disease, enhance their adher-
ence to treatment plans, and ultimately result
in better clinical outcomes. Patients who are
more knowledgeable about their condition
experience less anxiety and a greater sense of
control, which leads to better health outcomes.

nee osteoarthritis, the predominant

cause of chronic knee pain, often

leads patients to consult their fam-
ily practitioner. This complex joint disease
is characterized by cartilage loss, reactive
bone formation, subchondral cystic changes,
joint deformity, and disruption of surround-
ing soft tissues, and manifests primarily as
activity-related pain and functional limita-
tion. Establishing a diagnosis and offering
guidance on the anticipated clinical trajec-
tory can enhance patients’ comprehension
of their condition, curb office visits for knee
pain, and avert unnecessary interventions
such as indiscriminate physiotherapy and
massage therapy in cases of unclear diag-
nosis. This article presents a systematic ap-
proach to recognizing and diagnosing knee
osteoarthritis, thereby minimizing unwar-
ranted testing.

Risk factors

Knee osteoarthritis affects approximately
40% of adults over the age of 60, and age

CLINICAL: REVIEW ARTICLE

over 50 years is the most significant risk fac-
tor.! Other risk factors include female sex,
obesity, and history of knee malalignment or
injury.®® While the evidence concerning the
influence of recreational activities on knee
osteoarthritis risk is varied, it is improbable
that such activities, provided they do not
result in substantial joint injury, contribute
to the onset of this condition.>*

Causes
Knee osteoarthritis can be both primary
and secondary.® As individuals age, the
quantity of synovial fluid diminishes and
the cartilage thins, leading to the onset of
primary osteoarthritis. Patients with predis-
posing conditions may experience early or
premature osteoarthritis due to secondary
factors. Potential causes of secondary knee
osteoarthritis include:

* Trauma, such as cruciate ligament
injuries, intra-articular fractures, and
extra-articular deformities.

* Crystalline arthritis (gout or calcium
pyrophosphate deposition disease—
related arthritis).

* Avascular necrosis.

*  Metabolic diseases (e.g., ochronosis).

* Intra-articular infection.

* Inflammatory arthritis (e.g., theumatoid
arthritis, psoriatic arthritis).

* Iron overload (hemochromatosis).

*  Hemophilia (recurrent hemarthrosis).

* Neoplasms, such as intra-articular
tenosynovial giant cell tumors.

'The bony remodeling associated with
osteoarthritis leads to increased friction and
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pressure points within the knee joint, which
precipitates pain and ultimately reduces
mobility and flexibility. The multifaceted
nature of this pain results from the loss of
normal subchondral bone protection pro-
vided by articular cartilage and the exposure
of the densely nerve-supplied subchondral
bone, and from synovitis and inflammatory
responses. However, the exact mechanisms
have not been fully elucidated. There is no
consistent correlation among knee osteo-
arthritis patients in terms of the degree of
fluid and cartilage loss, bony changes, and
pain.’ Consequently, a patient’s level of pain
does not always align with the severity of ra-
diological changes, and radiological changes
may not consistently correspond to actual
pathological alterations.

Diagnosis

In most patients, the diagnosis of knee os-
teoarthritis is established using a combina-
tion of history and focused examination.
Standing X-rays of the knee joints are the
gold standard for confirming the diagnosis.?
A comprehensive pain history, including
the onset, location (i.e., left, right, or bi-
lateral knee pain that is anterior, medial,
or lateral), and quality of the pain, should
be elicited.”” Clinicians should pay close
attention to the onset and severity of pain
symptoms, the presence of any exacerbating
or relieving factors, and the patient’s current
level of functional activity. Additionally, it
is essential to ask about any history of knee
injuries or surgeries, preceding trauma, or
instances of warmth or swelling in other
peripheral joints.

Characteristic symptoms

Knee osteoarthritis pain is generally charac-
terized as dull, either localized to a specific
compartment or widespread, exacerbated
by weight-bearing and joint movement,
and eased with rest. Patients with patel-
lofemoral osteoarthritis usually report a
gradual onset of anterior knee pain, espe-
cially during activities that strain the knee
in flexion, such as stair climbing, squatting,
or rising from a seated position. Subjec-
tive stiffness often subsides in less than 30
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minutes. Pain associated with knee osteo-
arthritis typically improves with rest, anal-
gesics, and anti-inflammatory medication.
Patients may also note a sensation of full-
ness or swelling at the back of the knee
and a loss of extension, potentially indi-
cating a related popliteal (Baker) cyst. It is
critical to clarify that a Baker cyst does not
cause pain, and its removal will not alleviate
symptoms, a common misunderstanding
among patients.®

Pain from osteoarthritis typically esca-
lates in severity gradually over months to
years, but patients can present at any stage
of their disease. In the early or mild phases,
pain is sporadic and predictable and has
minimal impact on daily activities. Those
with moderate osteoarthritis may endure
unpredictable pain, possibly linked with
knee locking or buckling, which could dis-
rupt daily activities such as walking, bend-
ing, squatting, and stair climbing. In severe
or advanced osteoarthritis, a constant dull
pain is the norm, with occasional episodes
of high-intensity pain limiting activities.
Over time, patients may experience dimin-
ished functionality, including restricted joint
movement, reduced ability to walk, and as-
sociated muscle weakness. In the long term,
knee osteoarthritis can result in fatigue,
sleep disturbances, and even depression.®
Table 1 summarizes symptoms of early,
moderate, and advanced knee osteoarthritis.

Physical examination

A physical examination should begin with
an observation of lower limb alignment
and gait.” An antalgic, or pain-induced, gait
is characterized by a shorter stance phase
and possibly reduced stride length on the
affected side. When the patient is standing,
examine both knees for deformities such as
genu varum (bowleg deformity) or genu
valgum (knock-knee deformity), which are
indicative of more advanced osteoarthritis.
Additionally, look for swelling in the popli-
teal region, which may suggest the presence
of a Baker cyst.

With the patient lying supine on the
examination table, conduct a thorough ex-
amination of the knee. The skin should be
fully exposed to assess for any changes, in-
cluding scars, erythema, ecchymosis, previ-
ous surgical marks, or skin conditions such
as psoriasis. Examine the medial and lateral
parapatellar fossae for swelling; although
these areas may be obscured by adipose tis-
sue, effusions, or bony remodeling, compar-
ing them visually to the opposite knee may
be informative. Examination for quadriceps
muscle atrophy, which may signal chronic
or more advanced pathology, should also
be considered.

Divide palpation of joint lines and soft
tissue structures into assessments of me-
dial, midline, and lateral structures. With

the knee flexed at 90 degrees, palpate the

TABLE 1. Symptoms of early, moderate, and advanced knee osteoarthritis.?

Stage of knee
osteoarthritis

Symptoms
Early

+ Unpredictable pain

Moderate

+ Constant but mostly dull pain
« Occasional episodes of high-intensity pain

+ Limited joint motion

+ Reduced ability to ambulate
+ Muscle weakness

- Fatigue

+ Sleep impairment

+ Depression

Advanced

+ Sporadic but predictable pain
+ Minimal impact on daily activities .

Locking or buckling of the knees
« Affects daily activities, such as walking,
bending, squatting, and climbing stairs

Radiography results

+ Normal joint space
Osteophyte formation

+ Moderate reduction in joint
space
+ Multiple osteophytes

« Considerable reduction in
joint space

« Subchondral sclerosis

+ Large osteophytes

+ Bone end deformity
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FIGURE 1. Special maneuver to detect fluid effusions in the knee: milking test. Apply pressure and sweep your hand up the medial side of the knee. This pushes
the fluid laterally. Immediately sweep your hand down the lateral knee. This pushes the fluid back. Look for a bulge sign in the medial fossa.

medial and lateral joint lines for tenderness
or osteophytes (bony prominences). Patel-
lar crepitus can be identified by holding the
patella and passively flexing and extend-
ing the knee. The movement of the patella
can be examined by pressing it medially
and laterally; limited or painful movement
could suggest patellofemoral osteoarthri-
tis. Alternatively, patellofemoral disease
may be detected by pressing the patella
against the femoral condyles while the leg
is extended and looking for signs of pain
or discomfort.

Evaluate knee joint function by assess-
ing range of motion and strength. Active
knee flexion can be measured by asking the
patient to bring their heel toward their but-
tock. The typical range of knee flexion for
individuals with normally sized extremities
is approximately 150 degrees, but flexion
over 130 degrees would generally be consid-
ered normal for most individuals. If active
range of motion is restricted, evaluate pas-
sive range of motion as well. Measure knee
flexion strength through isometric strength
testing with the patient lying supine. Stabi-
lize the knee at a 90-degree angle with one
hand, extend the leg with the other, and ask
the patient to resist the movement. Have
the patient straighten the leg, and evalu-
ate extension by checking for a 180-degree
angle. Any degree of flexion contracture is
abnormal. Test the strength of knee exten-
sion by pushing against the patient’s leg and
asking them to resist. Last, examination of
the ipsilateral hip and lumbar spine is essen-
tial to check for pain that could be referred
to the knee from the lower back or hip.

FIGURE 2. Special maneuver to detect fluid
effusions in the knee: ballottement test.
Apply pressure with the thumb and index finger
of one hand, and squeeze and press down the
suprapatellar recess with the other hand.

Special maneuvers

If there is suspicion of fluid eftusions in the
knees, further evaluation can be carried out
using methods such as the fluid wave (for
small effusions), ballottement (for moderate
effusions), and patellar tap (for large effu-
sions).” Perform the milking test for fluid
wave or bulge sign in small effusions by ap-
plying firm pressure on the medial knee and
sweeping your hand proximally along the
medial side of the knee to push fluid into
the lateral suprapatellar recess [Figure 1].
Then swiftly sweep your hand along the
lateral knee and observe the medial fossa
to detect whether a bulge forms.

For moderate to large effusions, perform
the ballottement test by cupping the thumb
and fingers of one hand on either side of
the patella and placing your other hand on
the suprapatellar recess [Figure 2]. Apply

firm pressure down above the patella; in

FIGURE 3. Special maneuver to detect fluid
effusions in the knee: patellar tap. Apply pressure
with one hand on the suprapatellar recess to push
the fluid under the patella. With the index finger of
the other hand, push the patella toward the femur.

cases of moderate effusions, fluid will form
under your fingers and push them outward.

For large eftusions, perform the patellar
tap by placing one hand over the suprapatel-
lar recess and applying pressure to displace
fluid under the patella [Figure 3]. Then use
a finger from the other hand to press the
patella downward toward the femur. The
patella should tap the femur and bounce
back up to hit the finger.

Red flags warranting additional
testing or referral

If there is any suspicion of an underlying
infectious or inflammatory cause, further
testing or referral to a specialist may be war-
ranted. A warm or swollen knee could sug-
gest inflammatory or septic arthritis, which
necessitates further evaluation via arthro-
centesis. Synovial fluid should typically be
analyzed for cell count, differential, culture
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with Gram stain, and crystal examination.

If infection is strongly suspected—such as

in patients with fever, immunosuppression,

or a history of intravenous drug use—addi-
tional tests, including complete blood count,

C-reactive protein, and blood culture, are

recommended. If there are concerns about

inflammatory arthritis, a referral to a rheu-
matologist or orthopaedic surgeon may be
advisable.

It is recommended to refer the patient
to a theumatologist if there are:®

* Risks of inflammatory arthritis.

* Small and large joint polyarthritis
symptoms.

*  Systemic symptoms such as weight loss
or fatigue.

* Nonarticular symptoms, including rash,
inflammatory bowel disease, or pso-
riasis.

Referral to an orthopaedic surgeon is
recommended for patients with:

* Reduced effectiveness of pain manage-
ment.

* Significantly reduced joint mobility that
impacts daily activities.

* Failure of pain medication and treat-
ment programs.

Imaging

Contemporary clinical practice guide-
lines suggest that knee osteoarthritis can
be diagnosed without MRI in individu-
als over 45 years of age who present with
activity-related joint pain, morning stiff-
ness lasting less than 30 minutes, crepitus
on active motion, and bony enlargement,
provided there is no discernible warmth
in the joint.!® Deformity, instability, peri-
articular or joint-line tenderness, and pain
with patellofemoral compression are ad-
ditional characteristics that could exist.’
Atypical characteristics such as a history
of trauma, extended morning stiffness in
the joint, rapid symptom progression, or
the presence of a warm, swollen joint may
indicate alternative or concurrent diagnoses.
Consideration should be given to important
differential diagnoses such as gout, other in-
flammatory arthritides (such as rheumatoid
arthritis), septic arthritis, and malignancies
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causing bone pain. If a palpable eftusion
is detected, aspiration and analysis of the
synovial fluid can aid in excluding septic
arthritis, identifying the presence of urate or
calcium pyrophosphate crystals, and ruling
out other inflammatory arthritides.

Once knee osteoarthritis is suspected, its
diagnosis should be confirmed using stand-
ing plain X-ray."" If imaging is required,
radiography should be the first modality
employed.

Conventional radiographs can expose
characteristics of osteoarthritis in the affect-
ed joints, including joint space narrowing
due to cartilage loss. In more advanced stag-
es of knee osteoarthritis, radiographic find-
ings may reveal subchondral cysts, sclerosis,
bone spurs, and misaligned joint surfaces,
either as a cause or result of osteoarthritis.
Subchondral sclerosis and osteophytosis
are typically the earliest radiographic os-
teoarthritis features, which increase in both
extent and size as osteoarthritis progresses.
These precede the radiographic joint space
narrowing that typically occurs at a later
stage of the disease.'>™

The following are the standard X-ray
examinations performed to evaluate knee
osteoarthritis:
 Standing anteroposterior view of both

knees. It is important that this is done

with the patient standing, bearing weight
on the joint. It is also important to
include both knees for comparison in
cases of mild osteoarthritis.

* Lateral view.

* Skyline view of both patellofemoral
joints. This is a top-angled view, looking
down at the knee caps.

Table 2 summarizes when a certain im-
aging modality may be useful.”

In osteoarthritis, there is no indication
for any further imaging. In particular, an
MRI scan for patients over the age of 40 is
rarely indicated and does not add value for
the diagnosis or treatment of osteoarthritis.
If proceeding beyond radiography, soft tis-
sues are best imaged using ultrasonography
or MRI, and bones are best imaged using
CT scan or MRI. The main detectable fea-
tures of different imaging modalities used
in osteoarthritis are summarized in Table 3.

Patient expectations
Educating patients about their diagnosis
and the anticipated clinical progression of
osteoarthritis has been linked to a better
understanding of the origins of their chron-
ic knee pain.’* Especially during the early
stages of osteoarthritis, comprehensive edu-
cation aims to encourage patients to make
lifestyle modifications such as incorporating
low-impact exercises into their routine and
adopting a balanced diet to facilitate weight
loss. These lifestyle changes can significantly
improve patients’ quality of life by easing
the load on the aftected joints, improving
mobility, and reducing pain. Exercise in
particular strengthens the muscles that sup-
port the joints, thereby stabilizing them and
improving overall function.

Furthermore, education extends beyond

TABLE 2. Suggested uses of imaging modalities in the diagnosis of knee osteoarthritis.

Imaging technique  Usage

X-ray

Patients with chronic knee pain.

Patients with chronic knee pain if X-ray is negative or if it detects joint

CT scan

effusion, osteochondritis dissecans, loose bodies, signs of cartilage or

meniscal repair, degenerative changes, chondrocalcinosis, or evidence of

prior osseous injury.

Patients with chronic knee pain if X-ray is negative or if it detects joint

effusion, osteochondritis dissecans, loose bodies, signs of cartilage or
MRI meniscal repair, or evidence of prior osseous injury.

Patients with chronic knee pain if X-ray detects degenerative changes or

chondrocalcinosis.

Ultrasonography effusion

Patients with chronic knee pain if X-ray is negative or if it detects joint



Darabian S, Badii M, Wade SD

TABLE 3. Pathologic features of knee osteoarthritis that are detectable by various imaging

techniques.”

Imaging technique

« Osteophytes

Detectable pathologic features

+ Subchondral sclerosis, erosions, and cysts

X-ray - Joint space narrowing

« Bone remodeling and attrition

« Subchondral trabecular bone analysis

« Joint morphology

CTscan « Cortical bone

- Articular surface of a joint

- Cartilage abnormalities

« Synovitis and joint effusion
« Fibrocartilage and ligament abnormalities
+ Subchondral bone marrow lesions and cysts

MRI « Bone attrition
« Osteophytes
- Bone erosion

« Three-dimensional bone shape

« Muscle

« Synovitis

- Cartilage
Ultrasonography « Osteophytes

« Menisci

«+ Quantification of ultrasonography imaging pathologic changes

the realm of lifestyle modifications to in-
clude information about osteoarthritis as
a disease, including causes, effects, pro-
gression, and available treatment options.
Providing patients with this knowledge em-
powers them to make informed decisions
about their health and actively participate in
their own care. This sense of agency can im-
prove their ability to cope with the disease,
enhance adherence to treatment plans, and
ultimately result in better clinical outcomes.
Studies have shown that patients who are
more knowledgeable about their condition
experience less anxiety and a greater sense
of control, which leads to better health

outcomes.'”18

Summary

Knee osteoarthritis is the most prevalent
form of arthritis that affects the knee. In
most instances, a detailed patient history
and comprehensive physical examination
conducted in the family practice setting are
sufficient to make a preliminary diagnosis.
The diagnosis is most reliably confirmed
through characteristic findings on standing
knee X-rays, which continue to be the gold

standard. Therefore, more advanced imaging
techniques should not be routinely request-
ed in patients who present with chronic
knee pain, unless the clinical presentation
suggests alternative or additional diagnoses
that warrant further investigation. Family
physicians should focus on early detection,
patient education, and lifestyle modifica-
tions to manage symptoms and improve
patients’ quality of life. B
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