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Knee and Thigh

Throughout the lead author’s tenure as a
sports medicine specialist, he has found

problems of the knee and thigh tend to be the
most prevalent, but the least well understood.
He believes the reason for this paradox is the
plurality of conditions possible and the
vagaries of their explanation. This article
will use classical vignettes to deal with the
conditions related to the knee and thigh that
most commonly present to the primary-care
physician. The secondary intent of this arti-
cle is to develop a systematic approach to the
history and physical examination of the knee
and thigh as was done for the leg, ankle, feet
and toes in previous articles.1,2 Upon com-
pletion of this series, a comprehensive mus-

culoskeletal approach will be available for
readers to modify for their own compendium.

This will not be a comprehensive
approach to all possible conditions inflicted
on the knee and thigh. There may be some
entities that should be incorporated.

ANATOMY REVIEW
The knee is the largest joint in the body. It
is a synovial joint with the superior femur
articulating with the inferior tibia. The
patella also articulates anteriorly within the
trochlear groove of the femur (see Vignette
1 below); the fibula articulates with the lat-
eral tibia. The patella is a sesamoid bone
lying in the quadriceps tendon with cush-
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ioning bursa (see Vignette 2 below). Its
lower pole is joined by the patellar tendon
(see Vignette 3 below) to the tibial tubercle
(see Vignette 4 below).3-7

The muscles, tendons, and ligaments of
the knee and thigh are best divided into four
distinct stabilizing complexes, from superi-
or and superficial to inferior and deep, as
follows:

• Anterior: Quadriceps (see Vignette 5
below) and its tendon, patellar tendon,
anterior cruciate ligament (ACL)(see
Vignette 6 below).

• Lateral: Iliotibial band (ITB) (see
Vignette 7 below), biceps tendon of the
lateral hamstring, lateral collateral liga-
ment (LCL), and lateral capsular liga-
ment.

• Medial: Pes anserine (sartorius, gra-
cilis and both medial components of the

hamstrings, semimem-
branous and semi-

tendinous) and its
bursa, medial collat-

eral ligament
(MCL)(see Vignette 8

below), and medial capsular ligament.
• Posterior: Hamstrings (see Vignette 9

below), gastrocnemius medial and lateral
heads, popliteus, posterior capsule, and
posterior cruciate ligament (PCL).3-7

There are two menisci (see Vignette 10
below) in the knee joint: the medial menis-
cus and the lateral meniscus. The medial
meniscus is more commonly damaged
because of its limited mobility.3-7
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HISTORY
Obtaining a detailed history is tantamount to
obtaining an accurate diagnosis.
• Ask about the main complaint (acute or

chronic condition), time of onset,
method of injury, location, description,
and severity of symptoms.

• Ask about trauma, especially the posi-
tion of the lower extremity during the
injury.

• Ask about the ability to weight bear
immediately post-injury and in the hours
afterwards, and the effect on functional
activities and gait.

• Ask if there is locking, clicking with
pain, or “giving out.”

• Ask about aggravating and alleviating
factors.

• Ask about tingling, numbness, swelling,
weakness, stiffness, skin or temperature
changes.

• It is important to ask what treatments
the patient has tried and their effective-
ness.

• Ask about previous injuries or similar
conditions and their treatments.
As well, it is important to know about

pre-existing musculoskeletal abnormalities,
especially those involving proximal joints
including the hip, pelvis, and lumbar spine;
and those involving distal joints such as the
leg, ankle, and foot. Finally, questions
about other medical conditions (infectious,
inflammatory, or congenital), medications,
and family history are part of the complete
evaluation.2-7 In the section Conditions and
Their Management (see below), the salient
history points will be described as classical
vignettes. 

PHYSICAL EXAMINATION
Inspection
The author’s approach to examination of the
knee and thigh is similar to his examination of
all of lower extremities. It starts with inspec-
tion while the patient is standing while wear-
ing shoes.1,2 Some patients with knee and
thigh injuries come in with crutches. First
evaluate the patient’s capacity for weight-
bearing, lower extremity alignment, and
gait.1,2 The patient is then instructed to
remove his/her socks and shoes and change
into shorts. The patient initially stands facing
the physician and then faces away. This
allows evaluation of alignment and arches,
and observation of any swelling, masses, joint
effusions, bruising, and changes in the skin.
Deformities of bone or soft tissue also are
noted. Remember to inspect all of the limb
from hips to feet and compare both sides.1,2

Gait
The patient is asked to walk and the gait is
evaluated for normal push off, swing phase,
heel strike, foot flat and mid-stance.4

Range of Motion
The active range of the motion is assessed
by getting the patient to toe raise, heel raise,
hop, jump and squat. The passive range of
motion is evaluated with manual palpation.

Palpation
The lead author’s approach to manual pal-
pation starts with the patient facing and sit-
ting with legs bent at 90° over the edge of a
table. The normal knee and thigh are exam-
ined first and compared to the injured side. 
• The proximal anterior thigh is palpated
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to review the continuity
of the quadriceps. It is
followed distally to the
patella and its associat-
ed bursa, the trochlear
groove between the
two femoral condyles,
the patellar tendon and
its insertion to the tib-
ial tubercle. 

• The lateral aspect pal-
pation starts at the lat-
eral femoral condyle,
which is the origin of
the LCL, the lateral tib-
ial condyle and the fibu-
lar head. These, in turn,
are the insertions of
the ITB, LCL and
biceps tendon of
the hamstring, and
finally the lateral
joint line for the
lateral meniscus
and capsule.
The medial aspect

palpation starts with:
• The medial femoral

condyle and its con-
tiguous adductor
tubercle, which is the
origin of the MCL and
the insertion of the
adductor magnus
respectively;

• The medial tibial
condyle, which is the
insertion of the
MCL;

• The inferior flare of
the medial tibial plateau,
which is the insertion
of the pes anserine and
its bursa; and
• The medial ham-
string heads and final-
ly the medial joint line
for the medial menis-
cus and capsule.3-7 

The palpation of the
posterior aspect of the

thigh and knee requires the
patient to lie prone. The

entire length of the ham-
strings can be palpated, includ-

ing both lateral and medial
heads, as can both the lateral and
medial heads of the gastrocne-
mius. The popliteal fossa contains
neurovascular structures and can
be the site of a Baker’s cyst (fluid
from an intra-articular condition,
typically the menisci). Deep in
the popliteal fossa, the popliteus
muscle and posterior capsule can
be palpated.3-7

Neurovascular
The popliteal artery, vein and posteri-
or tibial nerve posterior are all located
in the posterior aspect of the knee.

Behind the fibular head, the common
peroneal is palpable. If it is injured, it

can cause a foot drop. The anterior
thigh (L1-3/anterior femoral cuta-
neous), the lateral thigh (L2-3/lateral

femoral cutaneous), medial knee to the
medial malleolus (L4/saphenous), the lateral
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knee to the first toe medial edge (L5/superfi-
cial peroneal), and the posterior thigh
(S2/posterior femoral cutaneous) is tested for
pinprick. The knee extensors and flexors are
tested for muscle strength. The knee reflex
(L4), the Achilles’ reflex (S1), and Babinski
(upper motor nerve) are tested.3-7

Special Tests
If indicated, the special tests include:
• Patellar femoral grinding. The patella

is compressed and ground against the
femoral groove while the patient is lying
in a supine fashion. Pain or apprehen-
sion is positive for infrapatellar patholo-
gy like patellar pain syndromes.3-7

• Apprehension. While the patient is
lying supine and relaxed, his/her patella
is distracted either medially or laterally.
If the patella begins to dislocate, the
patient will exhibit an expression of
apprehension.3-7

• Lachman’s. This is the first test to
examine for ACL integrity. This is a
better test than the anterior drawer test.
It is performed with the patient lying
supine and his/her knee flexed at about
5° to 10°. With the thigh supported, the
tibia is pulled forward on the femur.
Excessive forward movement suggests a
torn ACL.8

• Pivot shift. This is the second test for
ACL integrity. It should be used in com-
bination with the Lachman’s test for
maximum sensitivity. It is performed
with the patient lying supine, his/her
knee flexed at about 45° and the foot
externally rotated. While applying a val-
gus stress and internally rotating the

foot, the knee is straightened. If, at about
20° of flexion, there is a pivot shift, this
is a positive test for ACL compromise.10

• The drawer test. The patient lies
supine with his/her knee bent to 45° .
The tibia is pushed forward and back-
ward. If there is excessive movement
forward, there is ACL compromise and
if there is excessive backward move-
ment, there is PCL compromise.3-7

• Valgus and varus challenge. As the
name suggests, this challenges the sta-
bility of the medial and lateral collateral
ligaments respectively. The patient sits
with the knee in slight flexion (5° to
10°). The joint is stressed valgusly to
determine the integrity of the MCL.
Pain or increased laxity is a positive
test. The LCL is challenged in the
reverse process.3-7

• McMurray’s. This test examines the
integrity of the menisci. The patient lies
supine with his/her legs flat in the neu-
tral position. With one hand, take hold
of the heel and flex the knee fully. Then
place your free hand on the knee joint
with your fingers touching the medial
joint line and your thumb and thenar
eminence on the lateral joint line.
Rotate the patient’s leg internally and
externally to relax the knee. Apply val-
gus stress, by pushing on the lateral
side, then externally rotate the leg while
simultaneously extending it. Your fin-
gers will be on the medial joint line,
palpating for a click. It also may be
audible. If this click can be heard or
felt, the McMurray’s test is positive for
a probable tear of the medial meniscus.9
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A varus stress and internal rotation of
the knee is applied, while the leg is
extended and the lateral joint line is pal-
pated for a lateral meniscus tear.9

• Bounce home. The patient lies supine
with his/her knee held in flexion of
about 20°. The knee is passively
extended and should fully bounce home
into full extension. If it does not, then
there is some intra-articular impinge-
ment, such as a torn meniscus.3-7

• Homan’s test. When the foot is dorsi-
flexed or the calf is compressed, there
normally should be no pain. If there is
pain, then consider deep vein
thrombosis.2-7

CONDITIONS AND THEIR
MANAGEMENT
Vignette 1: Patellofemoral syndrome,
patellar pain syndromes and malalign-
ment 
A 16-year-old international model presented
with recurrent bilateral patellar pain. Over the
last few years, her knees had been an inter-
mittent source of discomfort. When standing
up after flying to Europe, or after a bike ride,
her knees would ache for an hour and then
slowly improve. Sometimes there was associ-
ated mild puffiness. There was no history of
trauma, her patella once felt locked and took
a few minutes to straighten. Besides taking
ibuprofen, she had done nothing. She had
recently grown very tall and was 180 cm
(71”) at presentation. She said she felt like an
old woman.

On examination, she demonstrated
femoral anteversion (the femoral condyles
rotated internally), external tibial torsion

(the tibial condyles rotated externally),
patella facing inward toward each other
(squinting patella), bilateral pes planus
(flattened medial arch and increased prona-
tion), high riding patella (the superior line
of the patella is above the downslope of the
thigh giving the appearance of a ski jump
when viewed from the side) and underde-
velopment of the medial quadriceps (also
known as the vastus medialis obliquus
[VMO]) when her legs were extended 45°.
This is the classic “miserable malalignment
syndrome.”11 She demonstrated a positive
patellar femoral grind and apprehension test
for increased patellar laxity. She responded
well to ice, anti-inflammatories, temporary
taping, orthotics, and most importantly,
improvement in the strength of her VMO
using muscle stimulation and old-fashioned
exercises.3-7,11,12

Vignette 2: Patellar bursitis
A 49-year-old high-tech executive came
into the office with a grossly swollen patel-
la. He had been resurfacing his deck. He
had spent his two-week holiday sanding,
priming and painting while on his hands
and knees. On the last day of the project, his
left knee started to swell and it was difficult
for him to fully bend his knee. He was
instructed by his primary-care physician to
ice and rest the knee. There was some relief,
but the condition did not resolve. On exam-
ination, the prepatellar bursa was swollen.
The rest of the exam was normal, except for
full flexion due to the tension of the bursa.

The decision was made to drain the
knee. Eighteen millilitres of serous fluid
was aspirated aseptically with the use of
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local anesthetic and corti-
sone was injected with a
compression bandage to fuse
the swollen bursal walls.
This solved his problem.3-7

Vignette 3: Patellar ten-
donitis
A 25-year-old international
level beach volleyball player
presented with patellar pain.
The pain used to occur only
after playing. Recently, to help
cope with a longer season, he
started doing squatting exercis-
es with heavy weights to devel-
op his leg muscles. It seemed
that, despite gains in strength
and stamina, the pain symptoms
were more frequent and were
present both during and after the
matches. He had tried ice and
anti-inflammatories, but wanted to
solve his problem definitely. He
does remember that when he was
playing junior high school basket-
ball, he had a similar problem
which required him to quit play-
ing. He states that if he could play
another year or two he could retire
comfortably.

On examination, he was starting
to develop pes planus (flattened
medial arch and increased prona-
tion) which was further aggravat-
ed by playing barefoot on the
sand playing surface. His patel-
lar tendon was very tender and
so was the tibial tubercle. X-ray

evaluation revealed Osgood-
Schlatter disease and
spurring of the distal pole,
denoting a chronic condi-
tion.

Because he was in the
middle of his season, the
approach was modified to
minimize symptoms until
there was time to treat it.
The squatting exercises
were eliminated. Ice mas-
sage, anti-inflammatories,

the use of shoes on the play-
ing surface, iontophoresis

(dexamethasone and xylo-
caine driven by ultrasound) and

the use of a neoprene knee sup-
port with a patellar stabilization
ring seemed to keep things in
check. In the end, he required
some surgical assistance. 

Sometimes, patients are
given cortisone injections for
this condition. the author is
not in favour of doing so, as

cortisone injection are associ-
ated with a higher probability

of rupture.3-7,13

Vignette 4:
Osgood-Schlatter disease (OSD)

A 14-year-old junior high track star
complained of bilateral knee pain for
about a year. He only remembers one
injury when he tripped while training

for the hurdles. He fell onto his right
knee, but he had pain prior to this
and it would not explain both of
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his knees giving him trouble. He tried to
ease off training between track events, but
the discomfort returned quickly.
Eventually, he just kept tak-
ing acetominophen and kept
going. He had grown four
inches this year and was
almost six feet tall.

On examination, both
tibial tubercles were
very tender with
swelling. The patella
was normal without
tenderness especially
at the distal pole.
There was tightness of
the quadriceps, ham-
strings, gastrocnemius,
and the ITB resisted
knee extension repro-
duced pain. Both X-ray
and ultrasound con-
firmed OSD. The initial
treatment involved rest,
ice, and anti-inflammato-
ries. Later stretching and
muscle-strengthening
exercises were instituted as
he gradually returned to his
various activities. This con-
servative regimen settles most
patients.3-7,14-15

Vignette 5:
Quadriceps contusion
and myositis ossificans
A 15-year-old rugby player was
referred after a blunt trauma to his right
quadriceps. He admitted to two injuries.
The first occurred six weeks prior and left
him with extensive ecchymosis, but no

functional restrictions. The second occurred
three weeks ago and left him with a bigger
bruise that tracked down to his calf and
ankle. More importantly, he was left with

the inability to flex his leg past 60°.
His parents had taken him to a

walk-in clinic, where an X-
ray was ordered. The par-

ents were told their son
may have a sarcoma.

He did not have
night or rest pain.

On examination,
the patient had an evi-
dent painless firm
mass in his quadriceps
and the leg was
restricted to 70° in pas-
sive flexion. Given the
concern for sarcoma, a
bone scan and magnetic
resonance imaging
(MRI) scan were
ordered. They both con-
firmed the diagnosis of
myositis ossificans, a fre-
quent complication of

quadriceps contusion.16 Ice
and immobilization were

initially used to reduce hem-
orrhaging and swelling. The
next phase involved heat,
massage, anti-inflammatories
and restoration of full pain-
free range of motion. Once

120° of knee flexion and weight
bearing were tolerated, functional

rehabilitation of full range of
motion, flexibility, isotonic and isokinetic
strengthening exercises were instituted as he
returned to active sports. The recovery peri-
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od is usually four to six weeks.3-7,16

Vignette 6:
ACL injuries (most common
cause of acute hemarthrosis)
A 17-year-old soccer player presented with
a right knee that gave way and was
unsteady. One year ago, she was reaching
up in hyperextension to play a ball and she
felt and heard a “pop” in her right knee.
Within minutes, the knee swelled to twice
its size and she was carried off the field and
sent to the emergency department. In emer-
gency, they told her she had an acute
hemarthrosis and possibly had injured the
inside of her knee. The X-rays were nega-
tive. She was on crutches for about a week
and then successfully went through phys-
iotherapy. Over time, as she returned to
playing soccer, she felt her knee give way
at times with associated swelling. Within a
day, she felt okay again. There was some-
thing wrong and she wanted a second
opinion.

On examination, she had obviously pos-
itive Lachman’s, pivot shift and anterior
drawer tests for complete ACL tear. There
was an equivocal MacMurray test. Her
other musculotendinous supports were
intact. She required surgical correction
because she wanted to be competitively ath-
letic in her future. These injuries are much
more common in women than men.3-7,17-18

Vignette 7:
Iliotibial band (ITB) friction syndrome
A 36-year-old triathlete presented after a
miserable outing at the Iron Man competi-
tion in Hawaii. He had significant left later-
al knee pain without swelling. He had final-
ly qualified for his first Iron Man triathlon
after years of hard training. He had slowly

improved his cycling and running times by
gradually training up to three times for each
segment per week. He was a natural swim-
mer, so that wasn’t an issue. The typical pre-
disposing factors of downhill running, rapid
increase in speed, excessive mileage, or run-
ning on a banked track were not evident.

On examination, there was tenderness of
the left lateral femoral condyle. The pain
was worse at approximately 30° of flexion
and relieved in full extension. There was no
effusion, no varus knee alignment, no hind-
foot pronation, no ITB inflexibility, or
meniscal or ligament injury. There was a leg
length discrepancy, his left leg being 0.95
cm (3/8”) shorter.

This confirmed the diagnosis and etiolo-
gy that causes repetitive rubbing of the ITB
over the lateral femoral condyle during flex-
ion and extension of the knee. This patient
required relative rest, ice, anti-inflammato-
ries, ITB stretching, ultrasound, a lift in his
left shoe, and a reduction in his bicycle’s
seat height to maintain 35° of flexion of his
knees at dead bottom pedal crank.3-7,19-20

Vignette 8:
MCL injuries
A 22-year-old varsity football player was
tackled on the lateral side of his right knee.
He immediately felt a tearing sensation of
the medial aspect of this knee with intense
pain. He was carried off the field.

On field examination, there was obvious
tenderness of the MCL and joint line.
Valgus stress revealed an abnormal increase
in laxity, but with a firm end point. It was
unclear if there was an associated meniscal
injury, which is common with MCL
injuries. Ice was applied immediately and
the limb was elevated. He was prescribed
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anti-inflammatories and told to ice the leg
every waking hour for twenty minutes. The
next day, he started physiotherapy for ultra-
sound and weight bearing with a unilateral
hinged knee brace as tolerated. Range of
motion exercises were instituted early in a
cold water bath. Muscle stimulation also
was included. In about two weeks, he was
ready for strengthening exercises. First he
started with a standard isotonic weight
bench and progressed quickly to fewer rep-
etitions and heavier free weights. Other aer-
obic activities were added. He returned to
the team within 32 days of his injury, using
his hinged knee to provide protection and
support.3-7,21

Vignette 9:
Hamstring strains and
ruptures
A 20-year-old varsity
short-distance runner was
at a national event when
she noticed a sharp dis-
abling lateral posterior
thigh pain that required
her to stop her race. She
felt a “pop” and a sudden weakness of her
right leg. On field examination, there was
tenderness of her right biceps tendon of the
lateral hamstring. There was no swelling, or
bruising, just muscle spasm. There was no
defect in the muscle attachment. There was
loss of knee extension by about 15°.
Through rapid icing, anti-inflammatories,
gradual stretching and strengthening, and
muscle balancing of one hamstring to the
other and the ipsilateral hamstring to quadri-
ceps, she was able to be at the next event in
two weeks. She said poor flexibility, easy
fatigability and lack of an adequate warm-

up led to her hamstring strain.3-7,22

Hamstring strains are the most common in
the entire body.23

Vignette 10:
Meniscal lesions
A 55-year-old scrub nurse complained of
intermittent right knee pain, swelling, lock-
ing and clicking. This had been going on for
about three years. She had tried physiothera-
py, anti-inflammatories, icing and a knee
brace. She had even tried to lose weight and
now weighs 91.2 kg (201 pounds) down
from 180 kg (238 pounds). She denied hav-
ing any particular injury, but on careful ques-

tioning admitted to vari-
ous twisting episodes
with her knee which have
aggravated her symp-
toms.

On examination, she
had mild genu valgum,
mild effusion and obvi-
ous medial joint line ten-
derness. She was appre-
hensive about hopping
on her right leg, because

she felt it would give way. She was unable
to squat or twist on her right knee due to
pain. She was unable to fully flex because
of pain and fully extend due to a Baker’s
cyst. McMurray’s and bounce home were
positive for a medial meniscal tear.
Standing X-ray showed degeneration of her
medial joint space with osteoarthritic
changes. She responded well to cortisone
injection.3-7

SUMMARY
Knee and thigh injuries are very prevalent
in primary care. The above classical
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vignettes were used to illustrate the com-
mon conditions that present to the primary
physician’s office. In an effort to simplify
and not confuse the reader, the terminology
and nomenclature was maintained through-
out article. Not all possible conditions were
included. The second intention of this arti-
cle and series is to develop a systematic
approach to history and physical examina-
tion of musculoskeletal conditions which
will assist in focusing the reader’s differen-
tial diagnosis. In the end, it is hoped that the
knee and thigh are as simple as pie and ice
cream. 
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