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Effective management and rehabilitation of the 
knee begins with a detailed history and a thorough, 
systematic examination. The examination format pre
sented here has been proven to be effective in our 
respective facilities. This comprehensive and thor
ough examination can be used in totality or modified 
to fit the needs of the individual patient or clinician. 

GENERAL PRINCIPLES 

A thorough knowledge of knee anatomy, biome
chanics, and arthrokinematics is necessary for mean
ingful examination of the knee. Furthermore, a gen
eral understanding of the mechanisms of common 
injuries (refer to the article on mechanisms of injuries 
in this issue) will facilitate the clinician's interpreta
tion of examination results. 

For the tester to isolate each anatomical structure, 
the examination should be performed systematically. 
This isolation process will allow the identification of 
the involved structures as well as the severity of 
involvement. 

The uninvolved knee is examined initially in the 
clinic 1) to obtain a data base for comparison with 
the involved knee and 2) to demonstrate the exami
nation techniques to the patient, thereby decreasing 
his apprehension. 

There is no place during an examination for force
ful procedures, especially with an acute knee injury. 
Using indiscriminate force during the examination of 
an acutely injured knee may increase pain, cause 
spasm, and decrease patient cooperation. Rough han
dling may also further damage a partially torn or 
weakened structure. 

Some type of chart or form should be used during 
the examination to record whether the test results 
were positive or negative. This chart can help the 
examiner to proceed systematically, thus eliminating 
careless errors and providing a data base for future 
comparison. By carefully interpreting the data base, 
the examiner can identify problems and develop an 

accurate, individualized rehabilitation program to re
solve these problems. 

Adherence to the following guidelines will greatly 
facilitate the knee examination. The examiner pro
ceeds from 1 to 6. 
1. Listen to the patient first—usually, the patient has 

the greatest awareness of what has occurred. 
2. Look before you leap—use your vision to assess 

such features as gait or degree of deformity. 
3. Palpate—let your fingers do the walking. Gentle 

palpation can gather much data. 
4. Let the patient demonstrate actively when possi

ble—this will give you information without in
creasing the patient's apprehension of being hurt 
if passively moved. 

5. Perform specific examination procedures—only at 
this point do you perform any specific passive 
maneuvers. 

6. Functional assessment—often in nonacute knee 
problems, only functional testing will uncover the 
abnormalities. 

SUBJECTIVE EXAMINATION—PATIENT 
INTERVIEWING 

The comprehensive knee examination begins with 
an interview designed to elicit subjective information. 
The interview consists of a series of questions includ
ing but not limited to the following: 

1. location of symptoms 
2. behavior of symptoms 
3. severity of symptoms 
4. present status of injury (Fig. 1) 
5. mechanism of injury 
6. emergency care provided 
7. past history of knee injuries (Fig. 2) 
8. medical history 
9. athletic injuries history 

10. special questions (did the knee swell immedi
ately, did it swell overnight, did you hear a loud 
pop?) 

11. assistive devices (worn prior to injury or since 
injury) 

12. level of function (prior to injury, since injury). 

PHYSICAL EXAMINATION 

The purpose of the physical examination is to 
generate a data base to be continually referred to and 
updated during the rehabilitation program (Fig. 3). 

Observation 

The total patient is observed with particular atten
tion to the lower extremities. Signs of trauma (ecchy-
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PRESENT STATUS 

Symptoms: Acute Chronic I n t e r m i t t e n t 
Constant 

What e x a c e r b a t e s t h e symptoms: 
What r e l i e v e s them: 
P a i n : Loca t ion _ _ 

Type 

S e v e r i t y 

Night A.M. 

a t e x a c e r b a t e s t h e p a i n : 
What d e c r e a s e s t h e p a i n : 
Does t he pa in i n c r e a s e w i t h : s i t t i n g 

S t a i r c l i m b i n g : ascend ing descending 
Climbing h i l l s : a scending descending 
Standing S q u a t t i n g Kneel ing 
S p r i n t i n g Jogging Ambulating 
P i v o t i n g Cu t t i ng 

Does your knee have a h i s t o r y of: Locking Popping 
Catching Giving way Grinding 
Swel l ing 

How long does s w e l l i n g l a s t : 
Degree of s w e l l i n g : 
Do you ever have a l o s s or l i m i t a t i o n of mot ion : 
I s t h i s motion l o s t i n f l e x i o n e x t e n s i o n 
Does your knee g ive way: 
I s t h e r e a knee weakness : 
Does your knee produce i n s t a b i l i t y : 
G a i t : Walking Jogging 

Running 
Has your p a t e l l a ever d i s l o c a t e d o r sub luxed : 
Number of t imes : 
What worsens the pa in or b r i n g s i t on: 

Are t h e r e o t h e r medical problems t h a t r e l a t e to t h i s knee problem: 
Are you an a t h l e t e : 
What i s your m o t i v a t i o n a l l e v e l : 

Fig. 1. Form used to collect data about patient's present status. 

mosis, swelling) as well as the status of the skin are 
included. A static posture examination is performed, 
with attention to anatomical deviations that may lead 
to dynamic biomechanical dysfunctions. 

Dynamic Gait Evaluation (Biomechanical 
Examination) 

A gait evaluation is performed to analyze the over
all gait pattern as well as the individual segmental 
movements. Especially important observations are of 
1) pronation-supination of the foot (to check for 
excessive compensatory pronation), 2) transverse 

plane rotations at the knee (especially because of the 
torque produced at the medial part of the knee joint), 
3) the "Q" angle (because an increased angle causes 
increased stress on the patellar ligament-tendon), and 
4) the functional biomechanics of the patella during 
the gait/running cycle (observation of the movement 
of the patella). 

Anthropometric Measurements 

These are performed to assess the severity of swell
ing in an acute knee problem (capsular effusion, 
extracapsular swelling) or the atrophy of muscles in 
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NAME DOB HISTORY NO. SEX 

REFERRING PHYSICIAN: 

OCCUPATION: 
DATE OF INJURY: 
ATHLETIC EVENT: POSITION PLAYED: 
HEIGHT: WEIGHT: 

CHIEF COMPLAINT: 

HISTORY OF INJURY: 

Swe l l ing : Immediate Late 
Degree of s w e l l i n g 

Motion: Was knee locked 
Lost motion qu ick ly 
Slowly 

Was knee a s p i r a t e d 
Was f l u i d bloody 

I n i t i a l d i a g n o s i s : 

I n i t i a l t r e a t m e n t : 

P a s t h i s t o r y of knee i n j u r i e s : 

P r i o r su rgery and d a t e s : 

Performed by whom: 

Fig. 2. Form used to collect data about past history of knee injuries. 

a chronic knee condition. These measurements should 
include at least the following: 1) joint line, 2) 5 cm 
superior to the joint line to assess the suprapatellar 
pouch for effusion or vastus medialis atrophy, 3) 15 
to 20 cm superior to the joint line to assess the status 
of the quadriceps femoris and hamstring muscles, and 
4) 15 cm distal to the joint line to assess the status of 
the gastrocnemius-soleus complex (Fig. 4). 

Leg-Length Measurements 

Real and apparent leg-length measurements in 
nonweight bearing and weight bearing are conducted 
(Fig. 5). Leg-length discrepancies may lead to a va
riety of disorders. Sacral-base dysfunction (short-leg 
syndrome) has been suggested to be one of the causes 
of chondromalacia patella.1 
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Referral/Related Joints 

All joints that could refer pain to the knee as well 
as all joints that could have simultaneously been 
injured during the "knee injury" should be checked. 
This can be accomplished quickly by performing a 
series of screening tests. Screening tests are performed 
by having the patient actively move the joint through 
the entire range of motion. If this movement is pain 

free, the clinician applies a passive overpressure to 
further stress the structures. The joints that must be 
checked manually by the therapist are the lumbar 
portion of the spine, the sacroiliac (Fig. 6), the hip 
(Figs. 7, 8), the superior tibiofibular, the ankle, the 
subtalar, and the joints of the foot. 

The purpose of the above screening test is to "clear" 
each joint of having referred any symptoms to the 
knee or of having specific problems. The concept that 

KNEE EXAMINATION FORM 

Height Body Bui ld : Endomorphic Condi t ion ing : 

Weight Mesomorphic Exce l l en t 

Ectomorphic Medium_________ Soft 
Flabby 

Observa t ions : Ambulatory: normal g a i t abnormal g a i t 

a s s i s t i v e g a i t 

STANDING ALIGNMENT: RIGHT LEFT NOTES 

Varus: cm between knees 
Valgus: cm between ankles 
T i b i a l Tors ion: I n t . Ext . 
Hyper ex tens ion 

KNEE MOTION: 
Re la t i ve recurvatum _ _ _ _ _ _ 
Hyperextension 
Flexion 
Extensor l ag 

MEASUREMENTS: 
Leg leng th __ 
Mid-calf g i r t h 
M i d - p a t e l l a r g i r t h 
Gi r th of 4 .5 cm above s u p . 

pole of p a t e l l a 
Thigh g i r t h 10 cm above sup . 

pole of p a t e l l a 

SCREENING MOTIONS: 
Range of motion of h ips 
Range of motion of ankles 
Flexibility of hamstrings 

MUSCLE STRENGTH: 
Quadriceps 
Hamstrings 
Hip f l exor s 
Gastroc so leus 

SWELLING: 
I n t r a a r t i c u l a r 
E x t r a a r t i c u l a r 

PAIN: 
In forced extension 
In forced flexion | 
In motion valgus stress 
In motion varus stress 

STANDING ALIGNMENT: 

Varus: cm between knees 
Valgus: cm between ankles 
T i b i a l Tors ion: I n t . Ext . 
Hyperextension 

KNEE MOTION: 
Re la t i ve recurvatum 
Hyperextension 
Flexion 
Extensor l ag 

MEASUREMENTS: 
Leg leng th 
Mid-calf g i r t h 
M i d - p a t e l l a r g i r t h 
Gi r th of 4 .5 cm above s u p . 

pole of p a t e l l a 
Thigh g i r t h 10 cm above sup . 

pole of p a t e l l a 

SCREENING MOTIONS: 
Range of motion of h ips 
Range of motion of ankles 
F l e x i b i l i t y of hamstr ings 

MUSCLE STRENGTH: 
Quadriceps 
Hamstrings 
Hip f l exor s 
Gastroc so leus 

SWELLING: 
I n t r a a r t i c u l a r 
E x t r a a r t i c u l a r 

PAIN: 
In forced ex tens ion 
In forced f l ex ion 
In motion valgus s t r e s s 
In motion varus s t r e s s 

RIGHT LEFT NOTES 

Fig. 3. Part of form used to collect data during physical examination. 
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the entire lower extremity functions as a kinetic chain 
must be kept in mind. This emphasizes the signifi
cance of evaluating all the joints in the weight-bearing 
skeleton. 

Palpation 

Gentle palpation is used to help locate the injured 
anatomical structures and their site of irritability. The 
clinician begins away from the primary site of pain 
and gradually works toward the involved area. Ex
amination is performed in this manner to avoid in
creasing the pain or creating spasms, to gain the 
patient's cooperation, and to rule out injuries of other 
structures around the knee. The clinician must not 
focus only upon the obvious problem. Appropriate 
palpation may disclose many initially overlooked in
juries. The specific anatomical structures to be pal
pated have been described previously.2, 3 Further
more, palpation is used to determine joint tempera
ture, cutaneous sensation, swelling, circulation, areas 
of pain and tenderness, and structural relationships 
(Figs. 9, 10). 

(Left) Fig. 4. Anthropometric measurement being taken. 
(Right) Fig. 5. Leg-length measurements in standing po
sition. Measured from anterior superior iliac spine to the 
medial malleolus. 

Neurological Testing 

1. Sensation 
Checking cutaneous sensation in the clinical der
matomes may provide insight into any neurologic 
deficit, as in peroneal nerve palsy. 

2. Reflexes 
Testing of the quadriceps femoris muscle reflex 
(L3) determines if the reflex arc is intact. 

3. Balance 
After trauma, the mechanoreceptors of the joint 
ligaments and capsule may be injured or may 
atrophy.4 Therefore, balance should be assessed by 
static and dynamic tests. Proprioceptive or kines
thetic rehabilitation exercises using tilt boards, bal
ance beams, and functional agility activities should 
be an integral part of the knee rehabilitation pro
gram. Balance tests can then be periodically re
viewed to determine the patient's progress (Fig. 
11). 

4. Motor—Range of Motion 
Goniometric measurements of the active move
ments of the knee, ankle, and hip joints should be 
recorded. With active movements, both contractile 
and noncontractile structures are loaded. Conse
quently, active movements cannot be used reliably 
to differentiate specific anatomical structures with 
problems. Active movements, however, do indicate 
the patient's muscle strength and willingness to 
move. For example, having the patient perform a 
full squat (when appropriate) quickly provides 
such information. 
The patient should actively dorsiflex the ankle 

against gravity and against resistance to determine 
the status of the peroneal nerve. Often, a peroneal 
nerve contusion or a peroneal traction injury may 
occur at the time of knee injury. 

The clinician should also observe the patient to see 
if he demonstrates having a painful arc during active 
movement. Cyriax describes the painful arc as an 

(Left) Fig. 6. Sacroiliac compression/distraction tests to "clear" sacroiliac joint. (Center) Fig. 
7. Fabere (Patrick's) test to "clear" the hip. (Right) Fig. 8. Flexion-adduction overpressure test to 
"clear" the hip. 
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Fig. 9. Palpation of plica. Fig. 10. Palpation of pes 
anserine insertion and 
bursa. 

active movement performed with pain-free motion at 
the beginning of the range, with pain developing 
during a portion of the range but disappearing as the 
movement continues through the range of motion.5 A 
painful arc of motion may indicate a meniscal or 
articular defect. 

Passive Range of Motion 

Goniometric measurements of the passive move
ments of the hip, knee, ankle, subtalar, and forefoot 
joints should be recorded. Passive movements pri
marily stress the noncontractile structures such as 
ligaments, capsule, and fascia. 

Passive movements can also be used to evaluate the 
amount of accessory motion (joint play) (Fig. 12) by 
the sensations imparted to the therapist's hands. Most 
of the specific tests that follow are predicated on the 
techniques of passive motion, joint play, and end feel. 
Cyriax describes six types of end feel5: 
1. bone to bone 
2. spasm 
3. capsular feel 
4. springy block 
5. tissue approximation 
6. empty feel 

According to Cyriax, use of passive movement can 
help identify a capsular pattern of knee joint restric
tion.5 He describes this pattern as being reflected by 
restriction of extension by about 5 to 10 degrees and 
decreased flexion. During passive movement, the 
pain-resistance sequence provides further informa
tion about the irritability of the joint. If pain develops 
before resistance, an acute injury exists. If pain and 
resistance occur simultaneously, a subacute condition 
is present. If resistance occurs before the onset of 
pain, a chronic condition exists. 

Furthermore, pain during passive movement in the 
opposite direction of a resisted movement that created 

Fig. 11. Stork stand test 
for static balance assess-
ment. 

Fig. 12. Testing patellar 
mobility. 

Fig. 13. Clinical evaluation 
for femoral anteversion. 

pain implicates a contractile unit. Essentially, the 
contractile unit (musculotendinous unit) is being 
stretched in the opposite direction. 

Hindfoot eversion or inversion measurements are 
recorded because valgus and varus contribute to var
ious knee disorders. Moreover, having the patient lie 
prone and internally and externally rotating the hips 
is a clinical procedure to detect femoral anteversion 
(Fig. 13). 

Resisted Movements (Manual Muscle Tests) 

This is actually part of the neurological examina
tion but is discussed here for proper sequence when 
performing the examination. 

Resisted movement testing is performed to deter
mine the status of the contractile unit (muscles, mus
culotendinous junction, tendon, and tendoperiosteal 
insertion by way of Sharpey's fibers) and its segmental 
innervation from the spinal cord. Even though re
sisted .movement testing primarily assesses the con
tractile unit, it causes some joint compression that 
may lead to inappropriate conclusions. Performing 
the resisted testing in midrange prevents excessive 
compression or distraction of noncontractile struc
tures. Nevertheless, resisted movement testing is con
sidered to be specific in evaluating the status of the 
contractile unit. All major muscle groups of the lower 
extremity should be assessed, including foot, ankle, 
lower leg, knee, hip, and lower trunk musculature. 
Manual muscle testing should be performed with the 
muscle in the shortened, midrange, and stretched 
position for total evaluation of the contractile unit. 
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Fig. 14. Hamstring muscle flexibility 
test (modified straight leg raise). 

Fig. 15. Thomas test to evaluate 
flexibility of hip flexors. 

Fig. 16. Ober's test for testing flexi
bility of tensor fascia lata and iliotibial 
band. 

Flexibility Tests 

Flexibility should be tested for a number of reasons, 
most notably: 1) decreased flexibility makes the mus
culotendinous unit more susceptible to injury; 2) de
creased flexibility adds increased resistance to various 
anatomical structures, which can lead to overuse syn
dromes (for example, tight hamstring muscles in
crease the patellofemoral compressive forces because 
of the increased passive resistance during the swing 
phase of ambulation and running); 3) decreased flex
ibility leads to compensatory changes in the kinetic 
chain, often causing biomechanical changes and re
sultant overuse syndromes (for example, tight gas
trocnemius and soleus musculature leads to increased 
pronation of the foot). Flexibility tests of the follow
ing should be performed: gastrocnemius/Achilles, so
leus/Achilles, hamstring musculature (modified 
straight leg raise) (Fig. 14), lumbar portion of the 
spine (Well's Bend and Reach test), hip flexors 
(Thomas test) (Fig. 15), quadriceps femoris (Ely's 
test), rectus femoris (modified Thomas test), tensor 
fascia lata (modified Ober's test), iliotibial band 
(Ober's test) (Fig. 16), hip adductors, hip external 
rotators, and hip internal rotators.6-10 

Specific Tests 

There are many specific tests for further determin
ing which anatomical structures are involved as well 
as the severity of the injuries sustained. The following, 
extensive list describes many of the commonly used 
tests. Many of these test for the same problem; rarely, 
if ever, are they all used during the same examination. 
The clinician should base his selection of appropriate 

tests on findings of the patient interview and of the 
physical examination. Furthermore, he should choose 
from this list those tests with which he feels most 
comfortable, inasmuch as he should use each test only 
after he can obtain consistent and reliable results with 
it. 

Ligamentous Tests and Structures Being Stressed 

Valgus Stress Test in Extension (Fig. 17) 
Medial capsule, tibial collateral ligament, postero
medial capsule, posterior cruciate ligament, anterior 
cruciate ligament 

Valgus Stress Test in 30° of Flexion (Fig. 18) 
Medial capsule, tibial collateral ligament 

Varus Stress Test in Extension 
Lateral capsule, fibular collateral ligament, postero
lateral capsule, posterior cruciate ligament, anterior 
cruciate ligament, biceps femoris tendon, arcuate 
complex, iliotibial band 

Varus Stress Test in 30° of Flexion 
Lateral capsule 

Apley's Distraction Test with External Rotation 
Medial capsule, tibial collateral ligament 

Apley's Distraction Test with Dynamic Movement 
Medial capsule, tibial collateral ligament 

Apley's Distraction Test with Internal Rotation 
Lateral capsule, fibular collateral ligament 

External Rotation/Recurvatum Test 
Posterior cruciate, anterior cruciate, posterior cap
sule, arcuate complex 

Anterior Drawer Test 
Anteromedial band of anterior cruciate ligament, 
medial and lateral tibiomeniscal anterior portion of 
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these capsular ligaments, anterior cruciate ligament, 
posterior cruciate ligament 

Posterior Drawer Test 
Posterior cruciate ligament, posterior capsule 

Sag Test (Posterior Gravity Test) 
Posterior cruciate ligament, posterior capsule 

Godfrey's Test (Fig. 19) 
Posterior cruciate ligament, posterior capsule 

Lachman's Test (Fig. 20) 
Anterior cruciate ligament 

Crossover Test 
Anterior cruciate ligament 

Rotational Instabilities Tests 

Hughston's Jerk Test 
Anterior cruciate ligament, arcuate complex, lateral 
capsule 

Mcintosh's Pivot Shift Test (Fig. 21) 
Anterior cruciate ligament, arcuate complex, lateral 
capsule 

Noye's Flexion/Rotational Drawer Test 
Anterior cruciate ligament, arcuate complex 

Losee's Test 
Anterior cruciate ligament, arcuate complex 

Slocum/Larson's Anteromedial Rotary Instability 
Test 
Medial capsule, tibial collateral ligament, postero
medial part of oblique ligament 

Slocum/Larson's Anterolateral Rotary Instability 
Test (Fig. 22) 

(Left) Fig. 17. Valgus Stress Test in extension. (Right) 
Fig. 18. Valgus Stress Test in 30 degrees of flexion. 

Fig. 19. Godfrey's test. Fig. 20. Lachman 's test. Fig. 21. Macintosh's Pivot Shift 
Test. 

Arcuate complex, lateral capsule, anteromedial band 
of the anterior cruciate ligament 

Postero-Lateral Rotary Instability Test 
Lateral capsule, posterolateral capsule, arcuate com
plex, biceps femoris tendon, posterolateral band of 
anterior cruciate ligament, posterior capsule 

Postero-Medial Rotary Instability Test 
Tibial collateral ligament, medial capsular ligament, 
posteromedial part of oblique ligament, anterior cru
ciate ligament, posteromedial capsule, semimem
branous complex 

Chronic Anterolateral Rotary Instability Test 
Arcuate complex, lateral capsule, anterior cruciate 
ligament 

Special Tests 

Wilson's Test 
Medial femoral condyle to detect osteochondritis 
dissecans 

McMurray's Test with Internal Rotation and Varus 
Stress 
Lateral meniscus 

McMurray's Test with External Rotation and Valgus 
Stress 
Medial meniscus 

Apley's Compression Test with Internal Rotation and 
External Rotation (Fig. 23) 
Posterior horns of the meniscus 

Hyperflexion Test 
Meniscus 

Steinman's Tenderness Displacement Test 
Meniscus 

Bounce Home Test 
Joint effusion 

Ballotable Patella 
Joint Effusion 

Patella Femoral Grinding Test (Fig. 24) 
Chondromalacia of the patella 

Clark's Test 
Chondromalacia of the patella 

Fairbank's Test (Apprehension Test) 
Subluxation of patella 
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Helfet's Test 
Joint integrity (particularly the arthrokinematics as 
the tibia externally rotates in relation to the femur 
during knee extension) 

At the end of this article is a suggested reading list for 
specific articles dealing with these tests. 

Functional Tests 

The last portion of the examination involves func
tional testing. Often only during function will knee 
symptoms be produced. Ordinary activities of daily 
living will not subject the knee to the necessary forces 
to elicit positive findings. The physical examination 
should be completed before the functional testing, 
because the functional test may irritate an existing 
condition and thus prevent an effective examination. 
Functional tests include such maneuvers as sprinting, 
running in place, squatting, running up stairs, flexed-
knee hopping, cutting activities (such as when chang
ing direction during running), figure-eight running, 
and crossover running (Fig. 25). The specific func
tional test used would depend upon the symptoms 
and sport of the individual. 

Dynamometer Evaluation 

Objective testing devices such as the Cybex II®* 
isokinetic dynamometer can add information on 
strength, power, endurance, and range-of-motion 
problems. Thus, inclusion of dynamometer evalua
tion is very helpful in getting a complete systematic 
evaluation. 

Other Diagnostic Procedures 

Special tests, such as standard-view roentgeno
grams, special-view roentgenograms (Hughston's 
view, tunnel view), arthrograms, arthroscopy, and 
blood tests may be conducted. These specialized tests 
may provide information to substantiate the clinical 
examination. Thus pertinent information from these 
tests should be documented in the systematic evalu
ation. 

Knee Evaluation Form 

We recommend that some standard knee evalua
tion form be used by clinicians in each facility. This 
form would allow standardization of testing and es-

(Clockwise, beginning up
per left) Fig. 22. Slocum 
Larson's Anterolateral Ro
tary Instability test. Fig. 
23. Apley's compression 
tests. Fig. 24. Patella Fem
oral Grinding test. Fig. 25. 
Functional test, crossover 
running. 

tablishment of a data base during the initial evalua
tion. This evaluation form should be placed in the 
patient's medical record and be reviewed to find out 
if any injury is new or preexisting. We have found 
the evaluation form† represented in Figure 3 to be 
useful in our facility. 

SUMMARY 

Based on a comprehensive and systematic knee 
evaluation, the clinician can develop an effective 
individualized rehabilitation program. Goals are es
tablished for the patient by examining their individual 
needs and allowing adequate progression as directed 
by the patient's response and ongoing status. The 
patient should be subjectively and objectively reas
sessed at each treatment session and have any neces
sary modifications made in this program at that time. 

* Lumex, Inc., 100 Spence St, Bay Shore, NY 11706. † Copies of form available from authors upon request. 
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