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OSTEOARTHRITIS

Introduction

Osteoarthritis is a chronic and progressive degenerative process that afflicts more
than 4 million Canadians.!

These numbers are expected to double in the next thirty years.*
There are two main types of arthritis which are as follows:?

a) Osteoarthritis - This is a degenerative type of arthritis that develops over
time with progressive physical damage to the joint cartilage. Osteoarthritis
has traditionally been thought to be to be a progressive condition due to
"gradual wear and tear on the joints" over the years. It is now recognized that
other factors also may be involved, such as progressive damage to the
underlying bone.

b) Inflammatory Arthritis - This type of arthritis is initially inflammatory in
nature, which then leads to progressive erosion of the joint cartilage. Such
entities as rheumatoid arthritis, gout and psoriasis are considered to produce
the inflammatory type of arthritis.?

Osteoarthritis has a significant impact on day-to-day functioning and has no known
cure.’

Anatomy and Pathoanatomy

Joints are the connections between any two bones in the body.

The ends of the bones are covered with articular cartilage, which provides a smooth
movement that is friction-free.

The first change that occurs in osteoarthritis is damage to the smooth articular cartilage.

Once the cartilage is damaged, it is no longer as effective at taking loads. This leads to
further deterioration over time, hence the name degenerative osteoarthritis.

Osteoarthritis was once thought to be caused by wear and tear alone - considered to be
a normal part of aging.®

We now appreciate that osteoarthritis is due to abnormal joint loading which occurs
after joint injury or with obesity.*



Systemic factors such as inflammation, early aging and sex also enter the picture in
terms of contributing factors to the development of osteoarthritis.*

Healthy knee joint Osteoarthritis

Figure 1 Abnormal joint loading and other factors lead to a gradual breakdown of the
smooth articular cartilage at the end of the bones making up the joint.

Key Points
o Normal joints are very effective at distributing loads and providing friction- free
movement.
o Once the joint is damaged a degenerative process begins that gradually progresses
over time.
o Osteoarthritis most commonly affects weight-bearing joints such as hips and
knees.

Incidence and Prevalence

Joints most commonly affected by osteoarthritis arc the weight-bearing joints.

Nearly 1 in 100 Canadian adults (over the age of 20 years) have experienced at least
moderate to severe pain, limiting their activities due to osteoarthritis.*

Osteoarthritis is a degenerative process that progresses over time. By age 65 years
approximately 32% of women and 22% of men in Canada will have been diagnosed
with osteoarthritis. By age 70 years, over half of people are affected.>5



Key Points

. More than 1 in 10 Canadians have osteoarthritis after age 20.
. Symptoms can occur at any time, but usually appear after the age
of 40 years. Hip and knee are most commonly affected.

Risk Factors

Osteoarthritis has a multi-factorial etiology with different sets of factors associated
with its incidence. These factors include age, sex, obesity and genetics.*

Some risk factors arc modifiable, such as a decrease in body weight.

Occupational factors may also play a role, as osteoarthritis seems to be more
common in people whose job involves heavy lifting or increased joint stresses.’

However, controversy exists as to whether specific occupations do indeed render the
knee joint (cartilage) more prone to arthritis than others.*’

It has been argued that the cumulative load of standing all day and every day is a
causative factor in the development of arthritis. No such correlation has ever been
proven scientifically.’

Crouching and kneeling have always been incriminated in being responsible for
provoking premature cartilage wear. Although appealing in theory, there are no
studies that have provided convincing evidence that the everyday knee stressors
experienced by plumbers or electricians cause early knee arthritis.

However, if a worker undergoes knee surgery that removes or debrides
cartilage/meniscus, it is likely that the individual will experience progressive knee
arthritis.

Key Points
. Obesity increases the risk of osteoarthritis in the knee.
. Obesity worsens the symptoms of osteoarthritis in the hip and back.

. Previous joint injuries can lead to osteoarthritis.



STAGE OF KNEE OSTEOARTHRITIS
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Figure 2  Osteoarthritis progresses through stages, which may take many years to
develop. Symptoms are rarely present until the moderate or severe
stages.

Natural History

The natural history of osteoarthritis is not well documented nor easy to generalize. This is
due to the fact that the development of osteoarthritis is gradual, taking years to evolve,
and the progression differs at varying joint sites.?*8

Significant cartilage damage may have occurred before relevant signs and symptoms
appear.

There are known inconsistencies between findings on x-rays and clinical
symptoms, with only 50% of subjects with radiographic osteoarthritis being
clinically symptomatic.® Clinical symptoms, which may be recurrent or
continuous, may precede x-ray findings by up to 10 years.®



NORMAL KNEE ARTHRITIC KNEE
Figure 3
X-ray changes can take many years
to develop, and many people will
have changes on x-ray, yet remain
asymptomatic.

Of the 4 %2 million Canadians with osteoarthritis, approximately 600,000 will have
severe enough pain such that it significantly limits their activities.!

The frequency and progression of osteoarthritis is unpredictable, though joint
changes continue to progress over time. In a 15-year follow-up study, about 50%
of patients with knee osteoarthritis experienced joint deterioration while the other
50% showed no change.®

Key Points

e The amount and rate of osteoarthritis progression is unpredictable.
e Osteoarthritis begins clinically with joint pain and swelling after
vigorous activity.
e Later stages of osteoarthritis involve loss of joint motion, with episodes
of more severe pain and swelling, usually after more intense activities.
Treatment

Recommendations for treatment for osteoarthritis have been published by many
groups and are consistent.’% Figure 4 illustrates the hierarchy of the treatment
approach. Patient education programs related to exercise, healthy diets and
strategies to avoid joint stresses have been shown to be effective for managing
symptoms and improving function.



First+second
+third line
treatment

First+second
line
treatment Surgery
Pharmacological pain relief,
First line aids and passive treatments*
treatment given by a therapist

Education, exercise and weight control

Figure 4  This figure illustrates the treatment approach for osteoarthritis. Items at the
bottom of the pyramid are recommended for everyone with OA, while only
a few patients will require surgery. (GLA:D Canada. https://gladcanada.ca)

For advanced joint degeneration, surgery such as total joint replacement, may be

recommended. Arthroscopic procedures for osteoarthritis of the knee are no
longer routinely recommended, though they may be needed for some patients.*®

Summary

e Osteoarthritis is the most common joint disorder in adults and may
progress with age.

e This very common disorder afflicts the joint cartilage, making it prone to
uneven wear.

e Symptoms are most bothersome in the hips and knees.
e Symptoms tend to progress as the osteoarthritis becomes more advanced.

e However, there are some cases with severe osteoarthritis but the individual
has few symptoms.

e Osteoarthritis can be treated very successfully in many cases with exercise,



weight loss and walking aids.*®

e Surgery may sometimes be necessary.

Patient Profile #1
A 49-year-old patient presents with pain about the medial side of the knee.

The patient had surgery at the age of eighteen, where his medial meniscus was
removed. Clinical examination and x-ray revealed degenerative arthritis on the
medial side of the joint with a varus deformity. Knee bracing is recommended to
redistribute forces from the medial to the lateral side of the knee.

This is a story of a person who suffers from osteoarthritis due to increased loading
on the medial side of the knee after removal of the medial meniscus, which is a
common after-effect of that type of surgical procedure.

Patient Profile #2

This gentleman is a retired 66-year-old former floor installer. He has been
experiencing progressive pain and swelling in both knees. His pain is increased
with squatting, kneeling and going down stairs.

He is 5'9" and 225 pounds with a body mass index of 33.2.

He is unable to fully straighten his right knee and has progressive genu varum (bow
legs). An x-ray shows joint space narrowing and early osteophyte formation (beaking
at edge of joint). He is referred to a dietitian for weight loss and to a physiotherapist
for education and a personalized exercise program. He is advised to use
acetaminophen to reduce his pain.
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INJURIES TO THE MENISCUS OF THE KNEE

Introduction
Injuries to the menisci of the knee are common.
Usually a torn meniscus does not require surgical treatment.!

In fact, history has suggested that the surgical removal of the knee meniscus can result in the
development of arthritis.?

This chapter will explain the contemporary understanding and management of disorders of the
knee meniscus.

Anatomy and Function of the Meniscus of the Knee

The knee joint has two menisci - one on the inside (medial) and another on the outside (lateral).

These discs of fibrocartilage act as shock absorbers. They also function as stabilizers of the
knee.
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Figure 1 There are two menisci —a medial meniscus on the inner side of the knee and a lateral meniscus
on the outer side. They both sit inside the knee joint between the femur and tibia and ensure
the two bones match well.
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The menisci cushion the loads between the femur (thigh) and the tibia (shin).2 Thus they must
absorb more load with running and jumping compared to walking. As stabilizers, the knee
menisci come into play with rotation and pivoting (squatting as well).

It is important to understand that the knee meniscus has a poor blood supply (circulation).
As such, its ability to heal (once injured) is impaired.

The outer rim of the meniscus has a much richer circulation, thus a better chance for repair
(versus the inner part which has no blood supply).

»é =
o medial
lateral \\ meniscus
meniscus
middle white zone
body

f 4
fred zone

Figure 2 The outer rim of the meniscus is more likely to heal if injured because it has a blood supply.
The inner parts of the meniscus are unlikely to heal once damaged because they have no
circulation.

Incidence and Prevalence of Meniscal Injuries

Tear of the meniscus is more common in males than in females, with the ratio ranging from 2.5:1
versus 4:1.!

The incidence of traumatic tears of the meniscus is approximately 60 cases per 100,00 people,
peaking in men between 20-30 years of age. For both sexes, degenerative tears become more
common after the age of 35.1

Degenerative tears are most prevalent amongst the elderly - they are usually associated with
osteoarthritis.?

One study found that 76% of people with an average age of 65 years, who were asymptomatic,
had x-ray evidence of a tear of the meniscus.®

12



Key Points

. Tears of the meniscus are most common in males
. 75% of persons over 65 years old have tears of the menisci
. Most tears are degenerative in type

Mechanism of Injury

Generally there are two types of disorders (tears) of the meniscus.®

The first type occurs in the younger population; the second type is more frequent in the aging

individual.

Type #1 ~ Acute Injury

The clinical characteristics of this type of meniscal disorder are as follows:

e Younger population, less than 35 years old.

e Follows an acute injury.

e The mechanism is usually twisting in nature and is of relatively low energy (unless
associated with a ligament tear).
The pain is not severe and the joint has mild swelling.

e Locking may occur.

Type #2 ~ Degenerative Tears

The clinical characteristics of this type of tear include:

e Older population, greater than 35 years of age.
e Rarely has a history of acute trauma.
e Associated with mild discomfort, which is intermittent (sometimes with swelling).
e Usually associated with an element of arthritis.
./-\\\ honzontal
radial———é—‘l tear
tear l
longnudmal—A\ ot:lique
tear / ear
Figure 3 Various types of tears in the meniscus can occur gradually over time.

13



Natural History

The natural history of meniscal tears is variable, depending on the location, size and type of
tear.5"8

As mentioned previously, injuries of the meniscus can result from either a single traumatic event,
which most commonly occurs in the younger population, or degeneration within the meniscus
(older population).

Tears of the meniscus can be asymptomatic or they can be accompanied by varying degrees of
pain, swelling and catching or locking within the joint.>’

Degenerative tears occur in the meniscus as they lose their elasticity with age and are often
accompanied by knee osteoarthritis. These degenerative tears are common and can occur from
routine activities. They may very well remain asymptomatic throughout life.?

Treatments

Medical and/or surgical management for disorders of the meniscus has changed considerably
over the past two decades.?18

Many guiding principles have been established.

Principle #1

The meniscus should be preserved, if at all possible.”?

Principle #2

The meniscus, when injured, should be salvaged and repaired. (In the younger person.)!%217

Principle #3

If necessary, minimal surgical excision is fundamental.'8

Principle #4

Replacement (transplantation) of the meniscus would be a consideration in unique cases.®

14
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Figure 4 Damage to the meniscus should be repaired whenever possible. Tears in the inner portion of
the meniscus may need partial removal, but the majority of the meniscus should be preserved
to prevent later osteoarthritis in the knee.

Qutcomes

The knee meniscus is a vital structure for proper knee mechanics. It is critical to understand the
importance of the knee meniscus in providing the knee joint with stability and the ability to
absorb stress (load).

If injured, the meniscus should be preserved whenever possible.

Meniscal repair, reconstruction and/or replacement should always be considered.

If the meniscus is removed surgically, a favorable functional outcome could be compromised.?’

Arthritis is likely to develop in that compartment of the knee joint (that has undergone
meniscectomy).

Summary

e Tears of the meniscus are common.

e Meniscus tears are often asymptomatic and do not require treatment.
e Minor tears of the meniscus are stable and can be left untreated.

e Treatment depends on the type of tear and the symptoms of the individual.

e The meniscus should be preserved whenever possible

15



Patient Profile #1

A 50-year-old engineer is working in an awkward position (squatting) and experiences pain
about the medial side of his knee (inside).

Initial treatment is ice, physiotherapy and a mild anti-inflammatory.

An MRI reveals a degenerative tear of the medial meniscus with early osteoarthritis.
He was treated without surgery, using a small knee brace.

He is essentially pain-free except for discomfort on deep squatting.

Patient Profile #2

A 20-year-old military recruit is playing flag football. He incurs a high energy to his knee.
There is an immediate swelling within the joint and he is unable to gain full extension.

The x-ray/MRI reveal a peripheral detachment of the meniscus with an associated tear of the
anterior cruciate ligament.

At surgery, the meniscus is repaired and sutured in place; at the same time his anterior cruciate
ligament is reconstructed.

Two years later he has a full range of motion and essentially normal function of his knee for all
activities of daily living. There is no evidence of osteoarthritis.

16
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LEG LENGTH DISCREPANCIES
Introduction
Leg length inequality is a difference between the lengths of the right and left legs.
Almost all individuals have a slight difference in their leg lengths, usually less than 1 cm.*
The degree of leg length difference may contribute to musculoskeletal problems such as low
back pain. This remains controversial. Some authors suggest that the leg length discrepancy

must be 2 to 3 cm. to be of clinical significance.!?

Incidence and Prevalence

The incidence of leg length inequality in the normal population is estimated to be between 60
and 90 percent.?

There are two types of leg length inequality.?

Type #1 ~ Structural

The structural type is due to actual difference in the length of the bones of the leg. This can be a
consequence of injury, growth disturbance or surgery such as hip/knee replacement.

Structural leg length discrepancy affects up to 90% of the general population with a mean
discrepancy of 5.2 mm.!

Thirty-two percent of military recruits in one study had a .5 - 1.5 cm. difference between the
lengths of their legs.®> This is a normal variation.

It has been suggested that approximately 30% to 50% of patients may experience a leg length
difference after total hip replacement.* The operated limb is usually lengthened after surgery.

Type #2 ~ Functional

Apparent leg length inequality (functional) is a result of muscle tightness or weakness. There is
no difference in actual bony length, but soft tissue changes create the equivalent of a leg length
difference.

Key Points

e Leg length inequality is common; most people have one leg 5 to 10 mm. difference

e Most leg length discrepancies are 2 cm. or less and are not considered clinically
significant in an adult.

e Only 1 out of 1000 people has a leg length inequality over 2 cm.

18



Measuring Leqg Length Inequality

by using a tape measure (see right).® The distance
between the front hip bone (anterior superior iliac
spine (ASIS)) and inside ankle bone (medial

The most common method for measuring leg length is
malleolus) is compared on the left and right.

standing x-ray.® This is seldom required.

The most accurate way to measure leg length is via a |‘|
\
A difference in leg length usually results during

childhood growth. Trauma (such as a fracture) or

growth plate abnormalities may result in unequal leg

lengths.!

There is a disagreement in the literature as to what .
amount of leg length inequality is of significance. ‘

.

The longer leg is subject to larger forces during C/
walking, which may result in problems in the hip, \
knee, foot or lower back.”?

Figure 1
A tape measure is used between bony points on
the left and right legs to measure leg length.

A study of military recruits revealed the occurrence of stress fractures 73% in the longer limb,
16% in the shorter limb and 11% in limbs of equal length.2® Knee problems may be more
common in the shorter leg.1#13

Leg length discrepancies are fairly common after total hip replacement.'°

Leg length discrepancies under 2 cm. are believed to have limited significance, as individuals
tend to compensate with other joints and muscles. Walking patterns are essentially unchanged.®

Key Points

e Leg length discrepancies typically develop during childhood.

e Leg length discrepancies less than 2 cm. are well tolerated.

e Leg length inequalities have been implicated in a variety of disorders including low
back pain.

e There is little research to predict how much of a leg length inequality will cause a
long-term problem.

19



Treatments and OQutcomes

There is disagreement regarding the amount of leg length inequality adults can tolerate without
treatment. Finding a difference in leg length in someone who is on their feet during the workday

should probably be corrected. This can be done by using a foot orthotic that can be inserted
17,18

inside a shoe; larger leg length differences may require a shoe’s sole to be built up.

Figure 2
Internal heel lifts or orthotics can be placed inside shoes (left), while larger differences may require the
sole of the shoe to be thickened. A combination of the two approaches also may be used.

Reid and Smith*® suggested dividing leg length discrepancy into three categories.
a) Mild, less than 3 cm. - These cases should go untreated or treated non-surgically.

b) Moderate, 3 to 6 cm. - These cases should be treated on a case by case basis with some
requiring surgery.

C) Severe, greater than 6 cm. - These cases will likely need surgical correction.
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Key Points

e Leg length discrepancies under 2 cm. are believed to be of o X
limited significance. e i ilal
e Foot lifts (see right) or orthotics are a simple and effective il | &2
treatment for most leg length difficulties. ey
e More than a5 - 6 cm. difference may require surgery. ) ‘ ‘ & 1 | i

Figure 3

Leg length differences can be
compensated by lifts or
orthotics once the desired
thickness is established.

Summary
. Leg length discrepancies are common and do not cause problems long-term in
most people.
. In the adult population, up to 90% of people have a leg length inequality of at
least .5 cm., while up to 70% have a leg length difference of .5to 1 cm.
. Most people can tolerate up to 2 cm. of difference and usually do not require
treatment.
. If treatment is necessary, shoe lifts are a simple, inexpensive and effective means
for improving function.
Profile #1

A 26-year-old female recruit had a one-year history of right knee pain.

Thorough medical history revealed that she had had an orthopedic knee intervention as a child.

A plain film x-ray confirmed the presence of a leg length discrepancy which was 3 cm. The leg

length discrepancy was likely secondary to a growth arrest after her childhood surgery.

The patient was managed with a heel left and physiotherapy.
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Profile #2

A 58-year-old semi-retired male had previous surgery twenty years ago to his right knee -
removal of the medial meniscus.

This resulted in considerable osteoarthritis and leg deformity. His right knee was 3.6 cm. shorter
than the left.

Following total knee replacement, the patient’s leg length discrepancy was corrected, bringing
the leg lengths back to within .5 cm. of each other.
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DISORDERS OF THE ROTATOR CUFF

Introduction

The shoulder is the most mobile joint in the body.!

Due to the anatomical structure of the shoulder, it is able to move in many different directions.
The shoulder is held in place by soft tissues which include tendons, ligaments and cartilage.

These shoulder tissues can be injured in a variety of ways - for instance, by an acute sudden
insult or by aging alone (degeneration).

Anatomy of the Rotator Cuff and Shoulder

Important Features:

The shoulder joint has a very shallow cup (glenoid) which is deepened by a cartilage rim
(labrum). The ball of the shoulder (humerus) sits in the glenoid and is stabilized by four tendons
which constitute the rotator cuff.!

These tendons are in action with every movement of the shoulder. They work in harmony as the
shoulder joint moves in all directions.

muscles of the rotator cuff
subscapularis SUPIasPInatus,

| | front view back view

Figure 1 The humerus (arm) contacts the glenoid of the scapula and is held in place and
controlled by the four rotator cuff muscles: supraspinatus, infraspinatus, teres minor
and subscapularis.
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The prime mover of the shoulder is that component of the rotator cuff that pulls the arm away
from the body and into the overhead position - the supraspinatus tendon.

The supraspinatus tendon works the hardest in shoulder movements and thus is the most
frequently injured.?

Another important feature of the anatomy of the supraspinatus tendon is the fact that it has a very
poor blood supply. This reality predisposes the tendon to early wear (degeneration) and prolongs

recovery after injury.®

To complete our understanding of shoulder anatomy, it is % Glen °|d

important to note the role of the labrum.? 7 Labrum
¥

The labrum provides a rim of cartilage that functions to
stabilize the shoulder.

The labrum can be injured when the shoulder is dislocated
(comes out of the joint).

Figure 2
The glenoid labrum makes the shoulder more
congruent and stable.

Further, repetitive forces (such as in a laboring job) can also injure the labrum, as well as the
rotator cuff.

Shoulder Dislocation

{ ) .

Normal Anterior Posterior
anatomy dislocation dislocation

Figure 3 The labrum is a ring of cartilage that supports the shoulder. It can be damaged
with dislocation or through repetitive use of the shoulder.
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The biceps tendon is attached to the upper part of the shoulder and can be injured in isolation or
in conjunction with the labrum.*

Figure 4 The biceps tendon, which is attached at the front of the shoulder, can rupture.
This lets the muscle slide down the arm creating a ‘popeye’ appearance.

Incidence and Prevalence of Rotator Cuff Disorders

In a review of the general population, degeneration (natural aging) of the rotator cuff is common.
Over 60% of individuals beyond the age of 60 years will have radiological evidence of tears of
the rotator cuff.>8’

Figure 5 The rotator cuff (usually the supraspinatus portion) can develop tears through wear
over time, or through use of the shoulder in overhead positions, especially if lifting
repetitively.
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Typically rotator cuff tears develop from natural wear and tear (degeneration) of tendons. As a
result, prevalence of cuff disorders does increase with age.®

That said, there are some occupations that tax the shoulder excessively and can be responsible
for premature deterioration of the tendons. Athletes and laborers, especially those who use
overhead motion, have a higher incidence of rotator cuff disruptions.® Fishermen, for example,
are known to have a very high incidence and prevalence of rotator cuff difficulties.*®

Rotator cuff injuries in the younger population are exceedingly rare and generally result from
traumatic shoulder injuries, but are quite uncommon.*!

Sher et al*? reported only 4% of individuals, between the ages of 19 and 39, had a tear of the
rotator cuff.

Disease progression has not been well studied.

Many individuals with full thickness tears of the rotator cuff can be functioning normally with no
pain.t3

Another important fact is that few, if any, rotator cuff tears actually heal or decrease in size over
time. 23

Larger rotator cuff tears can be associated with decreased strength and increased pain.4

It is important to note that upwards of 75% of rotator cuff tears are asymptomatic and the
presence of a tear (radiographically) should not be the sole guide to treatment.®

Many individuals with a full thickness tear can have normal functioning with no pain.t®*°

Key Points
. More than 60% of persons over 60 years old will have rotator cuff tears
. Not all individuals with rotator cuff tears experience pain
. Persons with rotator cuff tears may function normally

Mechanism of Injury

Most disorders of the rotator cuff are degenerative in nature (normal aging).'®'’ Co-morbidities
that may accelerate the aging process include smoking, obesity, diabetes and some
medications.18°

Repetitive occupational challenges that extend over many years and are arduous in nature (heavy
lifting, overhead or pulling) have been incriminated in premature tendon degeneration.®%2°
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Acute tears of the rotator cuff are less common but do occur. They usually occur as a
consequence of a fall on an outstretched arm or an abrupt traction injury to the shoulder; i.e.,
grabbing a handrail .2

That patient is usually younger and has immediate pain. This is in contrast to the degenerative
tear that triggers milder pain.

Acute ruptures of the long head of the biceps usually occur with a similar mechanism of injury;
i.e., acute traction/pulling.* (See Figure 4)

Natural History of Injuries

Most degenerative tears of the rotator cuff do not require surgical repair.

Recent data suggests over 90% of individuals over the age of 60 years, with a full thickness
rotator cuff tear, have a favorable outcome with a non-surgical program. This non-surgical
program basically emphasizes exercise.?32

These individuals are not limited or restricted in all activities of daily living, whether
occupational, recreational or domestic.

The young patient with a symptomatic rotator cuff tear, whether complete or partial, may require
surgical intervention.?® That decision assumes that the younger patient has failed a non-surgical
rehabilitation program and is well motivated. It is important to note that most individuals that
have a partial or full thickness disruption of the rotator cuff can be completely asymptomatic
(such as pain) thus they continue to function normally in all activities of daily living.24?°

When conservative treatment is ineffective, surgical options can be considered. Surgical
decisions are based on symptoms, level of physical activity, size of the tear, quality of tissue and
response to conservative treatments.?® Surgery is generally recommended for younger

individuals with a traumatic tear because they have quite a good chance of healing and usually
demand higher shoulder function than the older patient.?3%’

Summary
e Degenerative rotator cuff tears are very common.

e More than 50% of people over the age 60 years have some wear of the rotator
cuff.

e Full thickness tears may be asymptomatic.
e Individuals with full thickness tears can still have full function of the shoulder.

e Conservative treatment is highly effective.
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e Surgical options exist when conservative treatment is ineffective.

Patient Profile #1

A 38-year-old military truck driver slips on the threshold of his truck, grabs on to the rearview
mirror and has severe pain in his shoulder.

Upon presentation, he is unable to move the shoulder away from his side beyond 25 degrees.
The MRI of the shoulder reveals a complete tear of the rotator cuff. Within three weeks of injury,
the patient undergoes surgery to repair the rotator cuff disruption.

Six months after the repair, he is back to full and unrestricted duties.

This is a typical story of an acute rotator cuff tear in a relatively young person, that responds best
to a surgical program.

Patient Profile #2

A 63-year-old retired military veteran suffers with pain about his right shoulder, after he fell in
his garden on his outstretched arm.

He had a history of intermittent shoulder pain, dating back for fifteen years.
On examination, his range of motion is 90 degrees of forward elevation.

MRI of the shoulder reveals a tear of the rotator cuff, with retraction and evidence of chronic
impingement.

This patient responded well to a physiotherapy and exercise program, designed to strengthen his
surrounding muscles.

Five months after the injury the patient is functioning well, with a range of motion of 140
degrees and he has returned to all his daily activities, including gardening and golf.

This is a typical story of a chronic rotator cuff problem, with an acute injury in an older patient.
Most patients in this age group respond best to a conservative, non-surgical program.
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PLANTAR FASCIITIS

Introduction
Pain about the heel is not unusual in the general population.
Plantar fasciitis is arguably the most common cause of pain about the heel in adults.!?

It may be caused by a variety of triggers including a sudden increase in activity, a change in
footwear or an abrupt increase in body weight.

Inflammation of the plantar fascia - is said to afflict approximately 10% of the population at
some point in their adult life.?

This disorder - plantar fasciitis - can be successfully treated with simple remedies such as
footwear modification, normalization of body weight and sometimes physiotherapy.*®

Due to the fact that in 90% of cases the condition is self-limiting, surgery is rarely necessary.

Anatomy of Plantar Fascia

The plantar fascia is a fibrous band that originates on
the front part of the heel (calcaneus) and moves Achites
forward to the front part of the foot in the toe region. ™"~

This fascia, by nature, is tight and assists in the
support of the longitudinal arch of the foot.

Anatomically it has a poor blood supply, is rigid in
nature and thus when the fascia becomes stretched, the : :
insult normally occurs as the fascia comes off the heel. plantar

fascia

Figure 1
The plantar fascia is a tough band of
tissue that supports the arch of the foot

If the inflammation is chronic and prolonged, a small spur can develop at the origin of the plantar
fascia - referred to as a calcaneal spur.

Function
As one walks or runs, the plantar fascia springs into action.’

Due to the fact that it is quite rigid, it tends to focus the stress/strain at its origin which is off the
heel bone (calcaneus).
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If the plantar fascia is overly tight, as with a high-arched foot, it seems to be more prone to
injury.

Likewise, a person with a flat foot can experience excessive strain on the arch resulting in plantar
fasciitis.

Mechanism of Injury Producing Plantar Fasciitis

When the plantar fascia is stretched beyond its intrinsic
strength, injury can occur. [\

Such an insult can occur with such simple triggers as y A" \\

adopting new footwear, walking on different surfaces or /{ N N heel

carrying excessive body weight.® y Vi Wy parcr s
/ area of pan

These injuries are usually micro tears in the plantar fascia (| | 4

h SN

and not complete full disruptions or tears. A complete tear
(severing) of the plantar fascia is exceedingly rare.
Figure 2
Injury to the fascia usually occurs near
the attachment to the calcaneus (heel
bone)

As mentioned, the micro tears are usually at the origin of the fascia, as it arises from the heel.
This can result in inflammation and, as mentioned, a calcaneal spur. (see Figure 3)

Natural History of Plantar Fasciitis

In most cases plantar fasciitis will settle with time alone; i.e., self-limiting.*°

Simple treatments such as footwear modification, soft orthotics and reduction in body weight
will ordinarily settle the fasciitis.

In the short term, the patient may find it necessary to alter their activities; i.e., bicycling rather
than running. However, in the long term, modification of activity is not necessary.

Rarely, mild medications may be suggested but only in acute/subacute cases. Physiotherapy
modalities such as stretching, can likewise prove beneficial.

Cortisone injections or surgery should be used sparingly and only in unique cases.®

Outcomes, as suggested in most cases of plantar fasciitis, will be self-limiting. Modification or
limitations of activities are rarely necessary in the long term.
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Summary

e Plantar Fasciitis is a common condition of the foot.
e Itis readily treated with non-surgical techniques.

e The high-arched foot (pes cavus) and excessive weight gain can be precipitating
causes.

e The vast majority of cases are self-limiting and do not require aggressive
treatment.

Profile Patient #1

A twenty-two year old male military recruit
presented with heel pain after a 5 mile run.

This is double the distance he had ever run
before.

-
On examination he had a high-arched foot and s
was 20 pounds overweight.

X-rays showed that he had a calcaneal spur.

Figure 3
The plantar fascia pulls on the calcaneus (heel bone)
and creates a small spur of bone — a heel (calcaneal)
spur
\
His program of treatment included slight adjustment in his running \
program, a soft heel sponge (see Figure 4) and a stretching program \ ‘
designed by his physiotherapist. W

Over four weeks the foot pain had settled entirely and he has since
ramped up his program of running.

This is a typical story of a person who develops acute plantar fasciitis
when an exercise program was ramped up too quickly and prompted
micro-tearing of the plantar fascia. =

\ J

Figure 4

A soft insert is used to cushion the
plantar fascia and to help support the
arch of the foot
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Profile Patient #2

A 43-year-old nurse in the military adopted new footwear that had a heel lower than what she
was accustomed. After a full week she commenced having pain about her plantar fascia, as well
as the Achilles tendon.

Cortisone injections to the fascia gave her but short-term relief. She was eventually placed on a
program of strengthening and stretching her plantar fascia, as well as her Achilles tendon.

After six weeks she was entirely pain-free. She resumed her program of exercise and progressive
weight reduction.

This is the story of an individual with a change in footwear that placed excessive strain on the

soft tissues about the heel. The successful program of treatment was strengthening those tissues
rather than prolonged rest/immobilization.
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HALLUX RIGIDUS (Limitus)

Introduction
Hallux Rigidus (Limitus) is not a rare condition.

By definition, it is an arthritic condition that affects the first joint of the big toe. As the wear of
the joint cartilage progresses, the movement of the joint decreases.!

The terminology ‘Hallux Rigidus’ essentially means ‘stiff big toe’.
It can be an incidental finding on routine x-rays of the foot.

Symptoms from this condition vary widely. The extent of the degeneration (arthritis) does not
always parallel the patient’s symptoms.

Hallux rigidus is seen in two distinct populations. When seen in adolescence, there is invariably
a family history of this condition.?

Hallux rigidus might also present in adulthood.

Anatomy & Function

[3ISAIS ~-

( 54 2 1e ho " 4 - ~ o
netatarsal bones calcaneus

metatarsal phalangeal joints
phalanges -

Figure 1  The bones of the foot are divided into the tarsal bones (near the ankle), the
metatarsals (flat part of the foot) and the phalanges (toes). The first
metatarsophalangeal joint attaches the big toe to the flat part of the foot.

The joint of the first toe (metatarsophalangeal joint) is lined by cartilage which is smooth. The

hyaline cartilage is without blood supply and resembles gristle in consistency. It is nourished by
the fluid within the joint and by movement.
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Unfortunately, once degradation of the cartilage begins, the process continues as cartilage has no
ability to heal.

hallux rigidus

Figure 2 The cartilage surfaces of the metatarsal or phalanx can break down over time, leading to
arthritis and limiting the movement.

The metatarsophalangeal joint moves upward and downward in gait. Quite naturally it
experiences greater loads with running, jumping and climbing hills.®

Mechanism of Injury

Repetitive kicking (direct impact on the toe joint) or perpetual squatting challenges the joint
excessively and can be incriminated in the development of early arthritis.*

It should be stated again the degree of wear of the joint (degeneration/arthritis) does not always
coincide with the symptoms of the patient.>5’

Incidence and Prevalence

Hallux rigidus is the most common arthritic condition affecting the feet and the second most
common condition of the big toe, second only to hallux valgus (bunions).?

There is contradicting information regarding the gender distribution of hallux rigidus, with
multiple studies suggesting an increased prevalence existing with females, while others cite a
greater prevalence amongst males.

As with most arthritis conditions, the prevalence of hallux rigidus appears to increase with age.

It has been estimated that 10% of people aged 20-34 have evidence on x-ray of the condition.
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Upwards of 44% of people over 80 years of age have radiographic features of hallux rigidus.®

Figure 3  This x-ray of the right foot, taken from above, shows signs of arthritis in the joint between
the big toe and the foot (first metatarsophalangeal joint). The narrow (black) space between
the bones, compared to the other toes, indicates the cartilage is worn down. These x-ray
changes are quite common.

It has been reported that for younger people the incidence of hallux rigidus increases with a
history of hyperextension injuries (bending the toe upward too far) or by repeated stubbing of the
big toe. This is controversial.

It was estimated that upwards of 39% of the population have hallux rigidus to some degree; the
majority of the studies were making the diagnosis by x-ray alone. In upwards of 80% of cases of
hallux rigidus, the problem is in both feet.

Key Points
. Arthritis of the big toe (1% MTP) is common
. It is not always painful
. Hallux Rigidus can run in families

Natural History of Hallux Rigidus and the Treatments

The natural course of this disorder - hallux rigidus - is loss of the articular cartilage of the joint,
joint space narrowing and bone spur formation on the first metatarsophalangeal joint.! This may
cause pain with activities sufficient to impair some activities of daily living. The symptoms can
be adequately controlled by modification of footwear.>®

Hallux rigidus has been shown to be manageable through non-surgical procedures. A study by
Smith et al® found that although there was radiographic evidence of further degeneration of joint
space, 90 percent of the patients surveyed stated that their pain had not changed 15 years after
their diagnosis. The indication for surgical intervention with hallux rigidus is principally a
marked disturbance of daily activities.
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Hallux rigidus has been shown, as mentioned, to be manageable through non-surgical
(conservative) procedures.

If conservative treatment measures do fail, then surgical interventions, such as fusion of the joint,
are highly successful and are tailored for the individual patient.®

Figure 4

The x-ray at right shows surgery for painful hallux rigidus.
Small screws are placed across the joint, creating a joint
fusion. Movement is prevented, but pain is eliminated.

Summary
e Hallux rigidus is a chronic degenerative disorder of the big toe.

e 44% of patients over the age of 80 years have x-ray evidence of hallux rigidus.

e The degree of pain does not always coincide with the degree of degeneration
within the joint.

e It remains unclear as to whether trauma or injury caused hallux rigidus.

o Hallux rigidus is effectively managed through conservative measures; in severe
cases surgical interventions have been shown to improve symptoms and restore
motion
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Patient Profile #1

A 20-year-old male presents with pain and limitation of motion of the great toe. Physical
examination reveals enlargement of the toe and reduced range of motion. The patient claims
discomfort when the great toe is forcibly moved. X-rays reveal degeneration of the first
metatarsophalangeal joint, compatible with osteoarthritis; i.e., hallux rigidus. The patient is
markedly improved with the use of a rigid walking shoe.

Patient Profile #2

A 50-year-old male presents with pain and limitation of motion of the first metatarsophalangeal
joint. X-rays reveal evidence of early osteoarthritis of the first metatarsophalangeal joint.
Attempts at modification of his footwear does not improve his circumstance. He undergoes a
surgery to fuse the joint (See Figure 4). This allows him to return to all activities without
limitation.
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DEGENERATIVE DISC DISEASE
Introduction
Degenerative disc disease is one of the most common causes of low back pain and neck pain.*

More than 80% of people will experience an episode of back pain at some point in their lifetime
that interferes with work and other activities.?

Degenerative disc disease refers to symptoms of back or neck pain caused by wear and tear of
the intervertebral disc.

Most commonly degenerative disc disease consists of low-level pain with occasional episodes of
more severe pain.

Despite what the name suggests, degenerative disc disease is not a disease but a condition in
which the natural, age-related wear on a disc causes discomfort and other symptoms.?

Approximately 30% of adults will show some evidence of disc degeneration by the time they are
35 years of age, and almost all people will show disc degeneration by the time they are 65 years
old.2

Figure 1  The discs of the spine begin to degenerate early in life, with small tears in the outer
part of the disc.

This condition usually does not result in long-term disability, and most causes can be managed
using non-surgical treatment methods. While it is true that disc degeneration is likely to progress
over time, the pain from degenerative disc disease usually does not get worse.*

Key Points

e Disc degeneration is a slow process that develops over many years.
e Almost all people have some amount of disc degeneration after age 35.
o Disc degeneration does not mean progressive deterioration in function.
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Anatomy

The spine consists of bones called vertebrae which are connected by ligaments and discs. Soft
tissues about the spine - including muscles, tendons and ligaments control movement of the
spine. A pair of vertebrae and the disc between them is referred to as a motion segment.®
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Figure 2 The spine is divided into different regions; the cervical (neck), thoracic (chest/back)
and lumbar (low back) regions are the mobile areas of the spine. Pairs of vertebrae are
firmly attached together by the intervertebral disc, plus ligaments, tendons and
muscles. A pair of vertebrae with their disc between is called a motion segment.

The discs, because they are between two vertebrae, are called intervertebral discs. Discs act like
spacers and shock absorbers, and are flexible enough to allow movement. The intervertebral disc
is made up of three portions:

1. A tough outer ring called the annulus fibrosis;

2. An inner, gel-like portion called the nucleus pulposus;

3. An end plate that attaches to the bones above and below the disc.

Adjacent to the discs are two joints called the facets. These joints dictate the direction and the
amount of movement possible between the two vertebrae.®
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Figure 3 The disc has a tough outer ring, made of layers, called the annulus fibrosis. This ring
surrounds and contains the nucleus pulposus.
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Key Points

Discs attach to adjacent vertebrae.

Discs allow spinal motion and provide stability.

Discs are responsible for 25% of the height of the spinal column.
Discs have three parts, annulus fibrosis (on the outside); the nucleus pulposus (in the

centre); and the end plate which attaches to the vertebrae.

Function

The intervertebral discs are fibrocartilaginous
cushions which function as shock absorbers
and stabilizers.>®

The disc absorbs the forces that compress
vertebrae together.

Individual discs have very limited movement,
which is governed by the supporting muscles,
tendons and ligaments. As the discs are
compressed, the nucleus pulposus pushes
outwards and upwards. The movement of the
nucleus pulposus will be dictated by whether
the spine is bent forward, backwards or to the
side.

The nucleus pulposus and the surrounding
annulus fibrosis are very different
anatomically but they have an efficient
functional relationship. Over time and with
daily challenges, the intervertebral disc loses

Nucleus Vertebral

ul nd plate
e pulposus e dpa

fibrosus

—») J
- /
e — N

/ .Y," \
N o4
\\ /

e
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Key Points

e Discs resist compression with loading.

Figure 4 The two parts of the disc work together to

resist compressive forces on the spine

e The annulus fibrosis part of the disc is more likely to be injured with twisting and

bending.

e If the annulus fibrosis is damaged, the nucleus pulposus can press outward, resulting in a

disc herniation.
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Mechanism of Injury

Discs are generally injured during a combination of twisting and bending. Repeated twisting and
bending can wear out the casing; i.e., annulus fibrosis.®

A combination of disc aging and repeated loading can lead to structural changes in the disc and
eventual further degeneration of the disc structure. When there are fissures (splits) in the annulus
fibrosis, a herniation of the nucleus pulposus can occur.%°

Such a disc herniation may be fairly small and thus the nucleus pulposus remains contained.

If the split is larger, then the nucleus pulposus can escape, putting pressure on the adjacent nerve
root.

The nerve root is called the sciatic nerve and thus the clinical picture is said to be sciatica.'*
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Figure 5 The outer rings of the disc can weaken and ‘sprain’, allowing the inner nucleus pulposus
to stretch the annulus fibrosis (disc bulge, disc protrusion). This can progress to disc
extrusion if the nucleus pulposus migrates through the injured outer part of the disc.
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Key Points

e Discs can be injured with bending and twisting. If a frank disc herniation or rupture
occurs, it can put pressure on the adjacent sciatic nerve.

Risk Factors for Low Back Pain

The following factors may play a role'?:
1. Excess body weight.

2. Occupations with prolonged sitting, coupled with vibration - truck drivers.
3. Family history/genetics.

Types of Disc Injuries

1. Acute disc injuries (less than one month).
Sprains of the lower back are very common and simple injuries.™

This usually causes discomfort in the lower back and resolves after a few days or a week or two.
Any activity that increases pressure on the intervertebral disc can cause low back pain; this
includes coughing, sneezing, lifting heavy objects, bending and twisting.}41® These disc injuries
can occur in younger people, as well as those who are middle-aged.

They are normally self-limiting and resolve without long-term implications.
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Different stages of disc degeneration and
damage can occur at different levels of the
spine.
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2. Subacute Disc Injuries (2-3 months)

In cases of early damage to the disc, small tears can occur in the annulus fibrosis. The recovery
from this type of disc injury is somewhat longer (2-3 months). The individual presents with
spasm of the back muscles, limitation of motion, but usually does not have sciatica (lack of nerve
pressure). This type of injury is self-limiting and thus does not require extensive physiotherapy
or more aggressive treatments such as nerve blocks.*®
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Key Points

o The outer layers of the disc may tear to varying degrees, like a sprained ligament.

o The more stretch on the annulus fibrosis, the more pain.

o Larger tears of the disc may allow the inner nucleus pulposus to migrate, causing nerve
root pressure.

3. Cumulative Trauma - The Degenerative Process

Repeated wear and tear to the annulus fibrosis can lead to a change in the function of the
intervertebral disc.

The intervertebral disc likewise can change with age, such that the inner nucleus pulposus dries
out.?

This makes the disc a less effective spacer and
allows more movement between two vertebrae.

Both of these situations can be a source of back
pain.

As we age, the spine stiffens and thus movement " : Wwater conten (blacker) on MR!
between vertebral segments is lessened in this '
process.?

As the intervertebral disc degenerates, the facet
joints at that level of the spine accept increased
load.

The facet joints, which are lined with cartilage,
become more compressed. This increased stress
(load) leads to osteoarthritis of that particular !
facet joint. These changes can be viewed on x-ray or MRI (see right) but are not necessarlly a
source of low back pain.t’

Figure 7
Magnetic Resonance Image of the lumbar spine showing disc
degeneration

Key Points

e There is no standard definition of degenerative disc disease, rather, it denotes a process.

e The intervertebral discs change with age.

¢ In the process of degenerative disc disease, the intervertebral disc becomes thinner and
the facet joints can develop secondary arthritis.
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Natural History

The natural history of lumbar degenerative disc disease is relatively benign.8

While the disc degeneration may progress, symptoms such as low back pain do not necessarily
get worse. If individuals are able to manage their back pain, whilst maintaining their function,

the natural history is really quite favorable.
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Figure 8

As discs degenerate over time, the space between vertebrae narrows, and osteoarthritis gradually develops

through increased pressure on the bones.

Degenerative intervertebral disc disease usually goes hand in hand with facet joint osteoarthritis.

Certainly, as the individual moves beyond 40 years of age, the intervertebral disc thins and the

load on the facet joint increases.
By definition, the facet joint develops osteoarthritis.

The degree of osteoarthritis and the individual’s symptoms can vary widely.

In fact, someone who is 65 years of age is actually less likely to have low back pain as a
consequence of degenerative disc disease - than someone who is 35 years of age.*°

Most individuals with acute episodes of low back pain do not seek medical care because

symptoms are often brief and self-limiting.

Within the first month, 82% of those off work return to gainful employment.*®

It is noted that up to 30% of patients can report persistent back pain of a mild to moderate

intensity for one year after an acute episode.?°
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Recurrences of pain are also common with upwards of 60% of patients experiencing at least one
relapse within 12 months. %20

Factors associated with the development of chronic disability due to low back pain include pre-
existing psychological conditions, job dissatisfaction and disputes over compensation issues.?

Key Points

e Back pain usually resolves within 2-4 weeks.
e Most people have a subsequent episode of back pain.
e A small proportion, less than 7%, will develop chronic low back pain.

Treatments

Most cases of low back pain, secondary to degenerative disc disease, will recur in the future due
to progressive changes in the disc.®*%

Emphasis should be placed on treatments that reduce the incidence or severity of future
episodes.?

Tips for treatment to reduce future low back pain.

e Reassure the patient that the problem is not dangerous and the back is a strong
structure.

e Explain degenerative disc disease (patient education is very important) is not really a
disease.

e Explain that most people can prevent low back pain or minimize its symptoms.

e Emphasize an active approach involving exercise.

Conservative (Non-surgical) Treatment

At all stages, pain and muscle spasm can be managed symptomatically with physiotherapy
modalities, mild medications and progressive activity.?*2*

Surgical Treatment

Very few people with degenerative disc disease will require surgery. If there is evidence of
progressive nerve deficit, then lumbar spine surgery would be a consideration.?
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Key Points

e Treatment should always include exercise and activity.

e Treatment almost always includes patient education and an exercise program that is
individualized to the patient.

e Traditional treatments, such as modalities and/or medications may help the patient
reduce pain and muscle spasm. These treatments are often helpful, but not essential so
may be considered optional.

e If surgery is required, it would be in very specific circumstances.

Summary
e Degenerative disc disease is a typical part of the aging process for most people.

e Symptoms and physical findings of degenerative disc disease vary with the age of the
patient.

e Treatment of low back pain, without surgery, is commonly successful.

Patient Profile #1

A 26-year-old man complains of acute low back pain of two days following a week of bending
and twisting on his job. He presents with spasm in his low back muscles, and difficulty bending
forward. He feels better while he is walking. There is no evidence of any nerve root irritation.

This gentleman presents with a classic story of a small tear of the annulus fibrosis, allowing the
central part of the disc to protrude backward, stretching the disc and causing back pain. There is
a mild inflammatory response as part of the healing process that is causing the muscle spasm.

This patient is treated with anti-inflammatory medication, exercises aimed at reducing the stretch

on the disc, and a temporary avoidance of activities that increase disc pressure. Once symptoms
resolve, regular activities are re-introduced. He is back to work in three weeks.
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Patient Profile #2

A 62- year-old female presents with recurrent episodes
of low back pain over the past 20-30 years. The patient
is overweight and there is x-ray evidence of
degenerative disc disease at L4-L5 (see Figure 9 at
right). There is no evidence of any neurological

deficit. Her back pain is worse after standing and
walking.

This patient suffers with mechanical low back pain, as
a consequence of degenerative disc disease and facet
joint osteoarthritis.

This situation is treated with education about
degenerative disc disease, weight reduction, enhanced
fitness and muscle strengthening and advice about
postures to reduce pressure on the joints.

Figure 9

Degenerative changes between the 4" and 5™
lumbar vertebrae are evident through the
narrowing of the space between the vertebrae.
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DEGENERATIVE DISC DISEASE OF THE CERVICAL SPINE

Introduction

Degenerative disc disease of the cervical spine is common, affecting virtually every individual
over the age of fifty years to some degree.!

This condition is usually asymptomatic, with most individuals complaining of some stiffness
with their neck movement, combined with crepitus (crackling).

Rarely, the degenerative disc disease of the cervical spine may become more severe which can
lead to increased pain, limitation of movement and, infrequently, arm numbness.?

Anatomy and Pathoanatomy

As discussed within the earlier section on Degenerative Disc Disease of the Lumbar Spine, the
anatomy of the intervertebral disc in the neck is similar and thus degeneration occurs through a
similar process.

This includes thinning of the disc, which robs it of its ability to accept load.

As with the lumbar spine, the adjacent facet joints face increasing stress and start to develop
osteoarthritis.

Normal cervical spine anatomy

O

L_Narrowod disk space

Figure 10 Degenerative changes in the cervical spine (spondylosis) involves narrowing of the disc
space, leading to increased stress on the facet joint, creating osteoarthritis.
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Incidence and Prevalence

Cervical degenerative osteoarthritis incidence varies with age. Population-based studies using
magnetic resonance imaging (MRI) show nearly 100% of adults aged >40 years have moderate
to severe degeneration of at least 1 cervical level (commonly C5/6).2

However, patients are usually asymptomatic even though cervical radiographs and MRI may
show advanced, spontaneous degenerative disease.®

Neck pain is common in the general population. The lifetime prevalence for adults has been
reported to range from 26% to 71% the 1-year prevalence from 12% to 34% (4—8), and the
daily prevalence from 10% to 22%*°

In a systematic review by Haldeman et al®, prevalence depended on the definitions used; for neck
pain, the 1-year prevalence ranged from 30% to 50% in the general population. For neck pain
with associated disability, the 1-year prevalence ranged from 2% to 11% in the general
population, and from 11% to 14% in workers who reported being limited in their activities
because of neck pain.

Risk Factors

Age is the most common risk factor for cervical degenerative disc disease. The condition is
extremely common in patients who are middle-aged and older.

Other factors that may increase the risk for developing neck pain include:
e Genetics—a family history of neck pain
e Smoking—clearly linked to increased neck pain
« Depression or anxiety
e Previous injury or trauma to the neck or back

While these factors may increase the risk of neck pain, there is no scientific evidence that they
cause degenerative changes in the cervical spine.”®

Affect of Cumulative Load

Due to the fact that degenerative disc disease of the cervical spine is so prevalent, it is almost
impossible for scientists to substantiate that certain occupations cause accelerated degeneration
of the cervical spine.

Occupational physical activities have not been shown to be associated with increased cervical
degenerative changes.®*°
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Key Points

* Neck pain is common, with 30-50% of people experiencing some pain each year

* Cervical degenerative arthritis is present in most people after age 40 years old, and
virtually everyone by 70 years old

* Occupational factors have not been linked to neck pain or cervical osteoarthritis

Symptoms

For most people, cervical spondylosis causes symptoms only occasionally, and these are
self-limiting.

When symptoms do occur, they typically include pain and stiffness in the neck. This pain
can range from mild to severe. It is sometimes worsened by looking up or looking down for
a long time, or by activities in which the neck is held in the same position for a prolonged
period of time—such as driving or reading a book. The pain usually improves with rest or
lying down.

Other symptoms may include:

e Headaches

e Grinding or popping noise or sensation when you turn your neck (crepitus)
« Numbness/tingling and weakness in the arms, hands, and fingers

e Trouble walking, loss of balance, or weakness in the hands or legs

e Muscle spasms in the neck and shoulders

Management and Treatment

Most individuals afflicted with degenerative disc disease of the cervical spine and osteoarthritis
respond favourably to a program of joint mobilization (manual therapy), strengthening exercise
and mild medication.11213

Rarely, surgery may be necessary for progressive neurological deficit.'*

Summary

* Cervical degenerative disc disease/osteoarthritis is found in nearly all people
* Most people will occasionally have neck pain, but this is usually short-lived
* Education, joint mobilization and exercise will successfully treat most cases

* Occupational physical factors have not been linked to cervical osteoarthritis
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Patient Profile

A 50-year-old woman presented with a three-month history of neck and right shoulder pain. She
reported no pins and needles or weakness in her arm. She described that symptoms are worse
when she first wakes up and at the end the day after knitting or reading.

She also reported that looking over her shoulder when reversing her car had become particularly
difficult, as was using her computer at work.

She had visited her family doctor who advised non-steroidal anti-inflammatory medication as
needed and he had also sent her for an X-ray. The X-ray confirmed cervical degeneration of the
discs C3-C6 with mild osteophyte formation.

She was advised that physiotherapy was the best management at this stage and her symptoms
were successfully resolved with education, manual therapy and exercise.
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PAIN

Introduction

Pain is a subjective response to a physical
insult/injury.

It is normal and varies according to the degree of
injury. —

However, reported pain can vary widely from

individual to individual.
Figure 1
The low back is a common site of pain

It has been recognized that psychological factors, amongst others, are intrinsically involved in
the impact that pain has on an injured person.

The transition from acute pain to a chronic state is very concerning.

It is suggested that over 7 million Canadians suffer with Chronic Pain Syndrome.! This number
is likely to increase in the future.

The introduction of opioid therapies to control chronic pain sufferers has done little to quell this

explosion. In fact, the indiscriminate use of opioids may have potentiated the issue of chronic
Haw

pain.

The official definition of pain, as described by the International Association for the Study of Pain
is an “unpleasant sensory and emotional experience associated with actual or potential tissue

damage”.?

As mentioned, interpretation of pain depends on the person’s subjective experience. There are
no objective measures of pain.

Anatomy and Physiology

Upon injury the painful stimulus acts on unique pain receptors called nociceptors.*

These receptors then transmit a signal to the central nervous system.

The central nervous system, upon alert, then transmits the alert to the brain.

As depicted in Figure 2, in the acute circumstance when a painful stimulus is experienced, there

is a reflex withdrawal away from the painful stimulus. Depending on the degree of insult
(whether mechanical, thermal, or chemical) the pain gradually subsides.
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Figure 2 Different types of sensation are transmitted to the brain via the spinal cord. This includes

noxious stimuli that activate nociceptors. This input is usually interpreted as pain by the brain.

Key Points

Pain is a subjective experience.

Acute pain is usually in response to an injury/insult.
Acute pain is usually self-limiting.

There are no objective measures of pain.

Chronic Pain Syndrome ~ Mechanism, Incidents and Prevalence

Chronic pain is defined as subjective pain lasting longer than 3 months.?

As mentioned, it is suggested that currently 7 million Canadians suffer with Chronic Pain

Syndrome.

The development of chronic pain after an acute injury is poorly understood.

Frequently, the degree of objective evidence of tissue damage does not parallel the individual’s

complaints of chronic pain.

After an acute injury, it is unknown why some individuals develop chronic pain while others do

not.®
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Several studies have acknowledged co-morbidities that increase the likelihood of developing
Chronic Pain Syndrome.®*

These include a past history of depression, anxiety and poor social support. Added to that list
have been chronic stress, obesity, smoking and catastrophic thinking.®*

There is some suggestion that after an acute injury the pain receptors become more sensitive.
Such studies have yet to be confirmed.

The Importance of Psychological Factors

The literature suggests that individuals that attend pain clinics, approximately 50% have
psychological distress such as depression and/or anxiety.'® Thus, treatment for psychological
factors should be addressed when managing persistent pain.!

Figure 3 Chronic pain is intertwined with psychological factors, with each amplifying the effects of the
other.

As noted in Figure 3, psychological distress increases the likelihood of developing Chronic Pain
Syndrome and thus can fuel persistence of symptoms.

Key Points

e Pain lasting for longer than 3 months is classified as chronic pain.

e 50% of individuals seeking chronic pain management have psychological
disorders.

e Treatment of psychological distress in patients suffering with chronic pain is vital.

e There are no objective measures of pain.
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Natural History of Injury and Treatment

1) Low Back Pain
Low back pain is a very common medical condition.*?

Approximately 80% of the Canadian population will develop low back pain at some point in
their adult life.°

Most low back pain is mechanical, as the lower back has many pain sensitive areas.
These include the joints (facets), the supporting soft tissues and the intervertebral disc.
The lumbar spine is prone to develop pain after a relatively trivial insult.*®

The majority of acute low back injuries get better within a few weeks.4

It is suggested in the literature that 20% develop persistent low back difficulties; i.e., pain.®
This group is responsible for over 80% of costs related to low back pain.t>

The group that develops acute low back pain that progresses to chronic discomfort are noted to
have several pre-existing co-morbidities.®

These include: psychological conditions, poor general health - including obesity, and proclivity
to catastrophize or exaggerate pain.'®’

Chronic low back pain can be effectively treated with exercise, psychological support and social
strategies.!

Key Points

e Low back pain is common in the general population (80%).

e Acute low back sprains/strains resolve within a few weeks.

e Chronic low back pain is usually associated with several co-morbidities such as
psychological issues, poor coping strategies and catastrophizing.
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2) Carpal Tunnel Syndrome

Carpal Tunnel Syndrome, which is entrapment of the
median nerve, is common.

The prevalence of Carpal Tunnel Syndrome in the
general population is approximately 6% in women and
1% in men.18

Figure 4
Pressure or tension on the front of the wrist can irritate
the median nerve and cause pain in the wrist and hand

Carpal tunnel syndrome is usually triggered by repetitive activities of the hand and wrist.

Hypertrophy and swelling of the tissues about the wrist can compress the medial nerve. This
causes burning, tingling, numbness and sometimes muscle weakness in the hand.

Conservative management includes splinting, physio (to control the swelling) and when
ineffective, surgical options are available.

3) Neuropathies — Peripheral and Central

Neuropathies (of the peripheral nerves) are not common. They can cause pain, weakness and
unusual sensations in the hands and feet.*°

They ordinarily are a consequence of either diabetes?>?* or alcohol consumption.?? Rarely they
can be drug induced.

Neurological conditions such as multiple sclerosis, stroke and spinal cord injury can also result
in peripheral and central neuropathies.

Common symptoms include numbness, burning and/or loss of motor power.

With alcohol-induced neuropathy, the treatment of choice is discontinuing alcohol
consumption.??

For diabetic neuropathy the treatment of choice is improved physical activity, ceasing smoking
and paying very close attention to control of blood sugar levels.?
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Summary

e Chronic low back pain is a common type of pain syndrome.
e Individuals suffering with chronic pain very commonly have associated co-morbidities.
e Psychological factors are common and must be carefully managed.

e The key to controlling and thwarting the development of Chronic Pain Syndrome is early
intervention.

Patient Profile #1

A 38-year-old female office worker has a minor injury to her left elbow when she bumps her arm
against a filing cabinet.

She states she had severe pain in her arm and hand. She reports the injury to her employer with
whom she has a very poor rapport.

Initial x-rays and physical examination are normal.

She is started on a program of physiotherapy, which is basically passive modalities without
emphasizing mobilization.

After two years, she continues to complain bitterly of pain about her left elbow and arm. She has
been unable to return to the workplace.

On physical examination the arm is held in a protected position. The skin is glossy. The range
of motion of the finger joints is reduced and the hair, as well as her fingernails have overgrown.

This is a classic story of an individual suffering with a chronic pain syndrome, secondary to a
regional dystrophy following an episode of minor trauma.?®

Patient Profile #2

A 48-year-old mechanic injures his neck, upper back and lumbar spine in a low energy motor
vehicle collision. He initially complained of pain in his neck, shoulders and lower back, which
failed to respond to physiotherapy, medications and absence from the workplace.

He is started on a program of opioids and encouraged to stay away from exercises. 18 months
later, he remains unemployed and is now treated for depression. All investigations are normal.

This is a classic story of a person with chronic low back pain. There is no objective evidence of
disease.?
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CHONDROMALACIA PATELLA AND PATELLOFEMORAL
OSTEOARTHRITIS

Introduction

Patellofemoral osteoarthritis is a common cause of anterior knee pain, and is similar to other
forms of osteoarthritis that develop gradually over time.*

Patellofemoral osteoarthritis can accompany tibiofemoral (knee) arthritis, or may exist as an
isolated entity.>

Arthritis affects the patellofemoral joint less frequently than other parts of the knee. The
characteristics of this isolated arthritis remain poorly understood, with few references in the
literature.’

Patellofemoral pain (PFP) typically presents as diffuse anterior knee pain, usually with activities
such as squatting, running, stair ascent and descent. It is common in active individuals across the
lifespan. It is not known whether young people with patellofemoral pain will develop arthritis.*

Patellofemoral pain and patellofemoral arthritis are not synonymous; in other words, one can
have pain without arthritis and vice versa.

Chondromalacia patella refers to any disorder of the cartilage covering the patella, and may
eventually lead to osteoarthritis.?

Anatomy and Pathoanatomy

The patellofemoral joint is the joint between the patella (kneecap) and the femur (thighbone). It
depends for stability partially on ligaments and other connective tissues, and on the quadriceps
muscle at the front of the thigh. The stability of the joint is also influenced by lower limb
alignment including varus/valgus knee
alignment and rotation of the hip and
foot.!

Figure 1

Anatomy of the patellofemoral joint. The
left image shows a front view of the knee,
with the patella folded down to show the
groove on the femur (trochlea) that forms
one half of the joint. The image at right
shows a side view of the joint.
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In addition, the relation of the knee to the position of the pelvis deserves consideration. Strength
of hip and thigh muscles is another important stabilizer for the knee. Therefore, patellofemoral
joint abnormality can be associated with one or a combination of these factors.*

The patella sits in a shallow groove on the femur (trochlea, see Figure 1), and its position is
easily influenced by the factors noted above. This can lead to excessive pressure being placed on
one part of the patella, rather than being evenly distributed across the entire patellofemoral joint.
This excessive pressure leads to breakdown in the articular cartilage of the joint — osteoarthritis.

The relationship between abnormal joint structure and pain is imprecise, and thus highly
individual ®

Figure 2

An X-ray of the knee from the side showing the patellofemoral joint. In a healthy joint (left image), there
is a space between the patella and femur — this space represents the articular cartilage of the joint. In the
middle image, the cartilage has deteriorated and the bones contact each other and are much closer
together. Bony changes such as bone spurs (right image) also can form.

Key Points

* The back of the patella is covered with articular cartilage that matches the cartilage of
the groove on the femur (trochlea)

* Anything that moves the patella from its balanced position in the trochlea can lead to
abnormal pressure on cartilage and eventually cause arthritis

* A variety of factors can lead to malpositioning of the patella
* Changes in pressure distribution at the joint may result in cartilage deterioration
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Clinical Manifestation

Anterior (front) knee pain is a common complaint among patients with patellofemoral problems.
The pain is aggravated by anything that puts increased pressure on the patellofemoral joint. This
includes stair ascending and descending, hill climbing, standing from a seated position, and

kneeling or squatting. Often, patients will have little or no difficulty walking on level surfaces.}*

As the cartilage deteriorates, there is increased friction in the joint, which may lead to a feeling
of ‘roughness’ during knee movements, this is called crepitus. Some patients complain of
stiffness of the knee, especially first thing in the morning or after sitting for long periods.®

Patients will typically have difficulty sitting for long periods with the knees bent.
Patients may have some mild swelling in the knee.

Many people have patellofemoral osteoarthritis without symptoms.®

Incidence and Prevalence

Patellofemoral pain (PFP) is common in young adolescents, with a prevalence of 7-28%, and
incidence of 9.2%.’

Few studies have evaluated prevalence or incidence of patellofemoral pain in adult populations,
except in the military, where the annual incidence in men is 3.8% and in women is 6.5%, with a
prevalence of 12% in men and 15% in women.’

It appears that adolescents who experience patellofemoral pain may be more likely to develop
arthritis in the joint in later life. It has been suggested that an individual may be 7.5 times more
likely to develop patellofemoral joint osteoarthritis if they have suffered from adolescent anterior
knee pain, though this remains to be clearly established.®

Previous trauma to the knee can lead to patellofemoral osteoarthritis. Post-traumatic etiology
(including fractures, excluding patellar dislocations) accounted for 9 % of a large cohort of
patients with isolated PF osteoarthritis, and is quite common after ligament surgery.’?°

Injuries can include:
* direct blows, such as falling on the knee
« patellar dislocation
* patellar fracture
* anterior cruciate ligament injuries

Experiencing a patellar dislocation increases the likelihood of development of patellofemoral
osteoarthritis up to three-fold.*°

Isolated patellofemoral arthritis is not rare, though less common than tibiofemoral (knee)
osteoarthritis.?

Patellofemoral osteoarthritis is generally asymptomatic.*
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Radiographic (x-ray) evidence of patellofemoral osteoarthritis can be observed in 17.1-34% of
female patients and 18.5-19% of male patients in the age of >55 or >60 years old according to
some studies.?

Noble and Hamblen*! reported patellofemoral osteoarthritis in 79% of 100 cadavers aged >65
years.

Evidence from a study including participants aged >50 years with knee complaints suggests that
osteoarthritis in the knee starts in the patellofemoral joint and subsequently progresses to the
tibiofemoral (knee) joint!?. Lankhorst et al*® followed 706 participants over time, 116 (16.4%)
had isolated patellofemoral osteoarthritis.

Key Points

* Osteoarthritis in the knee frequently includes the patellofemoral joint

* Patellofemoral pain early in life may increase the likelihood of developing
patellofemoral osteoarthritis

* Patellofemoral osteoarthritis is frequently asymptomatic

Risk Factors

Like other forms of osteoarthritis, genetics, age, gender and weight appear to play a role in the
development of patellofemoral arthritis.**

Patellofemoral osteoarthritis is more common in females.>

Increased body weight increases the pressure on the patellofemoral joint and can lead to
increased cartilage wear.™®

Alignment issues in the pelvis, hips, legs and feet can lead to increased pressure on parts of the
patellofemoral joint, starting the degenerative process.'®

As noted above, previous knee injury may increase the risk of patellofemoral osteoarthritis.!**
RMAL KNEE CHONDROMALACIA PATELLA

Figure 3

Alignment issues of the legs can cause '

abnormal pressure distribution at the = ot _ g -

patellofemoral joint, leading to » ‘

chondromalacia (‘sick cartilage’) on the

back of the patella.
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Natural History

It has been proposed that patellofemoral pain at younger ages may be a precursor to later
patellofemoral osteoarthritis; however, this has not yet been established clearly due to a lack of
long-term longitudinal studies.>8

Patellofemoral pain in young people has long been regarded as a benign and self-limiting
condition. However, this may not be accurate, as the proportion of those reporting later chronic
knee problems varies widely, from 20% after one-year follow-up to 91% after 18 years.81%13

While no current studies have prospectively studied people with PFP through to the development
of patellofemoral osteoarthritis (and thus verified this relationship), individuals undergoing
arthroplasty (surgery) for PFOA were more than twice as likely to report having had
patellofemoral pain as an adolescent than patients undergoing an arthroplasty for isolated
tibiofemoral (knee) osteoarthritis.'8°

Radiographic and MRI patellofemoral osteoarthritis features were evident in 20-30% of adults
aged 26-50 years old with persistent patellofemoral pain (chondromalacia patella), with greater
prevalence observed in those who were older, female, or with higher BMI.%

More than half of participants with patellofemoral pain report an unfavourable recovery 5-8
years after onset, but do not have radiographic knee OA. Longer pain duration and worse pain
scores predict a worse outcome over time.*3

Nimon et al?* followed a series of adolescent girls with anterior knee pain, known as
chondromalacia patella, and found that about one in four continued to have significant symptoms
at 16-20 years after onset, based on clinical findings.

In patients who do develop patellofemoral osteoarthritis, the progression of joint changes and
clinical symptoms over time is not clear. Patellofemoral osteoarthritis progression over 3 years,
defined by magnetic resonance imaging (MRI), occurred in 15.5% of subjects.??

Key Points

* It remains unclear how many patients with anterior (patellofemoral) knee pain — so-
called chondromalacia patella - will develop osteoarthritis.

* [t is emerging that there are different causes for patellofemoral pain, which may affect
progression to osteoarthritis.

* The physical demands placed on the patellofemoral joint are the most likely reason for
patients continuing to experience pain.
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Treatment

Treatment for patellofemoral osteoarthritis is similar to that for other forms of osteoarthritis.
Patients are advised to lose weight (if necessary) and to use medications such as acetaminophen
and non-steroidal anti-inflammatories (NSAIDs) to control pain.!-?

A conservative treatment program for patellofemoral pain and/or patellofemoral osteoarthritis
will typically involve a combination of:

« strengthening exercises for the hip, knee and abdominal muscles

* balance exercises

* aerobic exercise such as walking, swimming or skipping rope

» mobility (manual) therapy of the patellofemoral and knee joints

Exercise is important for patients with patellofemoral arthritis, with strengthening of the outside
hip muscles (abductors) and front thigh muscles (quadriceps) being especially important.

Alignment of the knee joint also is important. It appears that even a small shift in the position of
the patella can relieve pain. Changes in alignment can involve the use of foot orthotics in those
with flat feet, and, occasionally, braces that keep the patella in position. Taping of the patella is
frequently used to enable patients to perform exercises without pain.?®

Patients also can decrease the pressure on the patellofemoral joint by using higher seats to avoid
pressure on the joint when standing from sitting.

Younger patients with patellofemoral pain (chondromalacia patella) often have ongoing or
recurring symptoms, which suggests that treatment may need to be ongoing or delivered at
regular intervals.

Surgery is seldom indicated for early patellofemoral pain or osteoarthritis, severe pain and

degenerative changes in older individuals may be treated with partial or complete knee
arthroplasty (replacement).?

Summary

* Patellofemoral pain is a fairly common knee problems that may progress to
patellofemoral osteoarthritis in about 15-25% of patients

* Symptoms are dependent on the physical demands placed on the joint
* Many patients are asymptomatic with appropriate exercise and activity modification
* Patellofemoral pain is an ongoing problem that may require regular treatment

* Similar to other forms of osteoarthritis, surgery is required for only a small percentage
of patients
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Patient Profile

Mrs. Jones, 55-years-old, has a 3-year history of progressively worsening pain in both knees. Her
knees are stiff for about 20 minutes when she first arises in the morning and for a few minutes
after getting up from a chair during the day. She has difficulty walking > 30 minutes because of
pain, and her symptoms are exacerbated by kneeling, squatting, or descending stairs.

Mrs. Jones was slightly obese, and physical examination of the lower extremities revealed mild
genu varum. Patellar facet tenderness was determined by palpation.

Mrs. Jones had moderate bilateral knee osteoarthritis, including the patellofemoral joint. She was
educated about various pharmacologic and lifestyle modifications that may result in better
control of her osteoarthritis pain.

The importance of maintaining a regular exercise program to maximize aerobic conditioning,
strengthen her muscles and increase caloric expenditure was stressed.

Mrs. Jones was referred to a physiotherapist for assistance with developing an appropriate
exercise program.

Mrs. Jones is still receiving conservative care and is doing well.
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