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     Abbreviations 

   ACL    Anterior cruciate ligament   
  ER    External rotation   
  IR    Internal rotation   
  PCL    Posterior cruciate ligament   
  LCL    Lateral collateral ligament   
  MCL    Medial collateral ligament   
  PLC    Posterolateral corner   

          Introduction 

 Meniscus injuries, both from athletic activities 
and activities of daily living, are a common rea-
son of referral for orthopedic evaluation. With an 
annual incidence of approximately 61 per 
100,000 individuals in the general population, 
meniscus tears are one of the most common inju-
ries to the knee and should often be included at 
the top of the differential diagnosis for patients 
presenting with knee pain [ 1 ]. While imaging 
techniques are playing an increasingly important 

role in confi rming the diagnosis of meniscus 
injury, physicians must be capable of performing 
a thorough history and physical examination as it 
relates to the meniscus to determine when obtain-
ing advanced imaging will be advantageous. This 
chapter will provide a review of the basic 
approach to the physical examination of the knee 
with a particular focus on the evaluation for 
meniscus tears.  

    History 

 Prior to performing the physical examination, it is 
essential that the physician obtain a focused his-
tory to facilitate the identifi cation of a meniscus 
tear. The history is critical to determining optimal 
treatment for patients and determining the type of 
meniscus tear (acute versus chronic/degenera-
tive). In the words of esteemed physician, Sir 
William Osler, “Listen to your patient, he is tell-
ing you the diagnosis,” patients with sudden onset 
of pain in the setting of a twisting injury to the 
knee are more likely to require further diagnos-
tic testing and, perhaps, surgical intervention. 
Patients with an insidious onset of pain without 
preceding injury may have underlying articular 
cartilage degeneration and joint wear that will 
more than likely dictate the treatment strategy. 
Several valuable features of the history include 
location and character of pain (medial versus lat-
eral joint line), mechanism of injury, ability to 
bear weight, locking or instability sensations, 
appreciation of a “pop” at the time of injury, and 
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history of previous knee injury. Patients may 
report pain with directional change during walk-
ing, diffi culty squatting, as well as pain with 
ascending or descending stairs. Patients with 
medial meniscal tears may relate a history of pain 
when crossing their legs. Similarly, sudden pain 
localized to the joint-line when catching one’s 
foot on an irregular surface is also indicative of 
meniscal pathology. While meniscus tears are 
often associated with mechanical symptoms such 
as “clicking” or “catching,” these symptoms may 
also be caused by intra-articular loose bodies 
from chondral injuries or from abnormal patello-
femoral mechanics. Patella maltracking is com-
monly referred to as “pseudolocking” because 
sudden patella displacement can indeed mimic 
meniscal symptoms subjectively. A complaint of 
“locking” with a mechanical block to extension 
may be associated with a displaced bucket- handle 
meniscus tear. Degenerative meniscus tears tend 
to occur in the absence of antecedent trauma in 
patients older than 40 years of age and are often 
associated with a history of joint-line pain and 
swelling with or without mechanical symptoms. 

 The clinical history also assists with the devel-
opment of a comprehensive differential diagnosis 
that includes alternative or additional causes of 
knee pain. For example, anterior cruciate ligament 
(ACL) tears are often a result of a noncontact 
pivoting injury associated with an audible “pop” 
and immediate onset of pain and swelling. 
Posterior cruciate ligament (PCL) injuries can be 
caused by a direct blow to the proximal tibia, 
such as from a dashboard during a motor vehicle 
collision. A mechanism of injury that includes a 
varus or valgus stress to the knee with a resultant 
sensation of instability may be associated with 
lateral collateral ligament (LCL) or medial col-
lateral ligament (MCL) injuries, respectively. 

 When evaluating patients with knee pain, phy-
sicians should keep a high clinical suspicion for 
meniscus injury even after an alternative source 
of pain has been identifi ed. Meniscus tears often 
occur in combination with other knee injuries. 
Approximately one-third of all meniscus tears 
are associated with ACL injuries [ 1 ]. In the set-
ting of an acute ACL tear, lateral meniscus tears 

occur more frequently than medial meniscus 
tears. In contrast, medial meniscus injuries are 
more common in knees with a chronic ACL defi -
ciency due to the role of the posterior horn of the 
medial meniscus as a secondary restraint to 
anteroposterior translation. Injuries to the menisci 
are also common in the setting of multiligament 
knee injuries as well as tibial plateau and femoral 
shaft fractures [ 2 ]. Treatment of meniscus inju-
ries in this setting is dependent upon the treat-
ment of the ligament disruption or fracture and is 
typically delayed until the primary issues are 
addressed.  

    General Examination 

 The physical examination always begins with an 
assessment of height and weight. The patient’s 
body mass index should be calculated as load bear-
ing across the knee joint is affected by body weight 
and characteristic tears occur in larger framed indi-
viduals. For example, degenerative meniscal tears 
occur in the setting of obesity. Furthermore, women 
with a high body mass index have a proclivity for 
meniscal root avulsion. Patients should be offered 
examination shorts so that assessment of both 
knees can be performed. These garments should be 
comfortable and rest above the knee for easy 
inspection during the examination. 

 Inspection of the knee begins with evaluation 
of gait. The knee should smoothly transition 
through a sequence of motions during the normal 
gait cycle. During swing phase, the quadriceps 
contracts to extend the knee and to begin accel-
erating the lower limb from a fl exed position. 
At midpoint of swing phase, the hamstrings 
begin to contract to decelerate the lower limb in 
preparation for heel strike. The knee reaches full 
extension at heel strike and then remains fl exed 
through the foot fl at and midstance portion of the 
stance phase. Push off then marks the end of 
stance phase and the start of the next swing 
phase [ 3 ]. Patients with meniscus tears or degen-
erative changes in the knee often experience 
pain during the stance phase of gait. Push off can 
be particularly troublesome for patients with 
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advanced chondrosis, since the gait phase is 
where tibiofemoral joint reactive forces peak [ 4 ]. 
These patients tend to ambulate with an antalgic 
gait, shortening the amount of time spent on the 
affected extremity during stance phase. Patients 
with an associated ligamentous injury may also 
widen their gait to accommodate knee instability 
[ 3 ]. The physician should next evaluate the align-
ment of the knee joint. The normal knee has a 
slight valgus alignment with a tibiofemoral angle 
of approximately 6°. Varus or valgus malalign-
ment of the knee should be noted as it alters nor-
mal knee kinematics by shifting the load bearing 
axis medially or laterally, respectively. Varus 
malalignment increases stress applied to the 
medial meniscus while valgus malalignment 
heightens contact pressure across the lateral 
meniscus. As a result, medial and lateral menis-
cus tears have been correlated with varus and val-
gus malalignment, respectively [ 5 ]. Furthermore, 
alignment promotes meniscal “dependency”: that 
is, a varus knee will have more inherent depen-
dence on the medial meniscus to dissipate load. 

 When examining the alignment of the knee, 
the clinician should also assess the quadriceps 
(Q) angle. The Q angle is the angle between the 
axis of the extensor mechanism (anterosuperior 
iliac spine to the mid-patella) and the axis of the 
patellar tendon (mid-patella to the tibial tubercle) 
with the knee in extension. The average Q angle 
is 10° in men and 15° in women. Abnormalities 
in the Q angle may result in patellar maltracking 
[ 6 ]. Similarly, a “J” sign should be noted, where-
upon a quadriceps contraction leads to lateral 
excursion of the patella in extension. This indi-
cates maltracking due to an excessive Q angle 
and/or trochlear dysplasia. 

 Inspection of the knee joint should also 
include assessment of the skin and muscle tone. 
Skin abnormalities such as abrasions, lacerations, 
ecchymosis, and erythema can provide important 
information regarding the etiology of knee pain. 
Asymmetry of muscle contours above the knee, 
particularly atrophy of the quadriceps, may indi-
cate disuse after injury and can help the clinician 
to determine chronicity.  

    Palpation of the Knee Joint 

 The physician should thoroughly palpate the 
bony and soft tissue structures of the affected and 
unaffected knees, paying particular attention to 
areas of focal tenderness and swelling. Palpation 
of the knee is best performed with the patient 
lying supine on the examination table to allow for 
full unrestricted range of motion. The clinician 
can begin with palpation of the anterior structures 
of the knee including the quadriceps tendon, 
patella, and infrapatellar tendon. Any focal tender-
ness or palpable defects noted during the exami-
nation could indicate an injury to the extensor 
mechanism. When evaluating the anterior struc-
tures, the clinician should also note any warmth, 
erythema, or tenderness overlying the regions of 
the suprapatellar, prepatellar, or infrapatellar bur-
sas, as they can be signifi cant sources of pain when 
infl amed secondary to infection or overuse. 

 After assessment of the anterior knee struc-
tures, the physician can address the medial aspect 
of the knee joint. Careful attention should be paid 
to the palpation of the medial meniscus at the 
upper edge of the medial tibial plateau (Fig.  2.1a ) 
and the MCL extending from the medial femo-
ral epicondyle to the medial proximal tibia. 
Tenderness to palpation along the posterior 
medial joint line can indicate a medial meniscus 
tear, MCL injury, or medial compartment osteo-
arthritis. On the posteromedial aspect of the knee, 
the sartorius, gracilis, and semitendinosus ten-
dons can be palpated as they cross the knee joint 
prior to inserting on the anteromedial proximal 
tibia at the pes anserine bursa, which may become 
infl amed and cause pain with knee motion [ 3 ]. 
Palpation of the anteromedial joint line relative 
to the distal femur can also indicate any subtle 
posterior subluxation of the tibia. Normal tibio-
femoral step-off is approximately 10 mm with 
the tibia being anterior to the femur with the knee 
at 90° of fl exion. Decreased step-off can indicate 
injury to the posterior cruciate ligament and 
posterior capsular structures [ 7 ]. Anteromedial 
tenderness may also be present when patella 
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maltracking is present and may represent fat 
pad irritation, synovitis, or tension on medial 
patellofemoral ligaments.

   The lateral knee must also be evaluated care-
fully with palpation. Analogous to the medial 
aspect of the knee, the lateral meniscus can be 
palpated at the upper edge of the lateral tibial pla-
teau (Fig.  2.1b ) and the LCL can be palpated as it 
extends from the lateral femoral epicondyle to 
the fi bular head. Tenderness to palpation along 
the lateral joint line can indicate a lateral menis-
cus tear, LCL injury, or lateral compartment 
osteoarthritis. The biceps femoris and iliotibial 
tract can also be palpated as they cross the knee 
joint to insert on the fi bular head and lateral tibial 
tubercle, respectively. Palpation of the lateral 
joint line can be facilitated by placing the knee in 
a crossed position, or the “fi gure of four” posi-
tion. This places a varus moment on the knee, 
opening up the lateral compartment. The LCL can 
easily be palpated running from the lateral epi-
condyle to the fi bular head, and posterior to this 
structure on the joint line is the lateral meniscus 
body and posterior horn segment. Care must be 
taken to differentiate joint-line tenderness from 
popliteus tendonitis (more proximal) or iliotibial 
friction band syndrome (more proximal). 

 The fi nal step in the palpation of the knee joint 
is the assessment for intra-articular effusions. 
While the absence of indentations adjacent to 
the infrapatellar tendon implies the presence of a 
large intra-articular effusion, specifi c physical 
examination maneuvers can assist with the 

detection of more subtle effusions. The fi rst 
maneuver involves the creation of a fl uid wave to 
detect an effusion. With the knee extended, 
intra-articular fl uid can be milked into the supra-
patellar pouch by sliding the hand proximally 
along the medial aspect of the patella. Next, this 
fl uid can be compressed out of the suprapatellar 
pouch by sliding the hand distally along the 
lateral aspect of the patella. A fl uid bulge can be 
seen medial to the patella with this lateral com-
pression in the presence of an intra-articular 
effusion. Another maneuver to detect an effusion 
involves the ballottement of the patella in the 
presence of an effusion. One hand is used to com-
press fl uid from the suprapatellar pouch to beneath 
the patella while the second hand squeezes fl uid 
from the inferior aspect of the joint to beneath 
the patella. A fi nger can then be used to depress the 
patella, which will feel as if it is bouncing on the 
underlying effusion [ 8 ].  

    Range of Motion 

 The physician should evaluate both active and 
passive range of motion of the knee joint. Normal 
knee extension ranges from 0° to -10°, and normal 
knee fl exion ranges from 130° to 150°. The patella 
should be observed for appropriate tracking with 
active and passive knee range of motion. 
Patellofemoral crepitus can often be observed with 
range of motion in the presence of patellofemoral 
osteoarthritis. Crepitus and/or pain in early fl exion 

  Fig. 2.1    Palpation of the meniscus. ( a ) Palpation of medial meniscus. ( b ) Palpation of lateral meniscus       
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indicates more distal patella disease. Joint pain 
that is present during both active and passive 
range of motion is often associated with intra-
articular pathology while pain that is present only 
with active range of motion has a higher likeli-
hood of being related to an extra-articular soft 
tissue disorder [ 8 ].  

    Joint Stability 

 The assessment of joint stability is an essential 
part of every orthopedic knee examination. When 
evaluating joint stability, the physician should 
perform a series of maneuvers to both the affected 
and unaffected knee to test the collateral and 
cruciate ligaments for laxity. The MCL is best 
evaluated with the patient supine by applying a 
valgus stress to the knee joint both with the knee 
in 30° of fl exion and in full extension. The LCL 
can be assessed in a similar manner by applying 
a varus stress to the knee joint in 30° of fl exion 
and full extension. By stressing the knee in 
fl exion and extension, the clinician can test the 
collateral ligaments both in isolation and in 
combination with the secondary stabilizers of the 
knee. Laxity to valgus or varus stress with the 
knee in 30° of fl exion indicates an isolated injury 
to the MCL or LCL, respectively. When laxity is 
also noted to varus or valgus stress with the knee 
in full extension, one or both cruciate ligaments are 
likely injured in addition to a collateral ligament 
[ 9 ]. The physical examination maneuvers utilized 
for the evaluation of the collateral ligaments are 
summarized in Table  2.1 .

   The examiner should also consider meniscal 
pathology when evaluating the stability of the col-
lateral ligaments. When performing isolated varus 
or valgus stress, pain on the side of compression 
suggests meniscal injury while pain on the side of 
distraction implicates ligamentous pathology. 
As a result, medial knee pain with varus stress 
and lateral knee pain with valgus stress are con-
cerning for medial and lateral meniscus tears, 
respectively [ 10 ]. 

 The posteromedial and posterolateral com-
plexes of the knee are also important collateral 
stabilizers of the knee joint. The posterior oblique 

ligament and posteromedial joint capsule of the 
posteromedial complex prevent excessive antero-
medial rotation, while the posterolateral complex 
(popliteus, fi bular collateral ligament, popliteo-
fi bular ligament, fabellofi bular ligament, arcuate 
complex, and lateral head of the gastrocnemius) 
prevents excessive posterolateral rotation. The 
anterior rotation drawer test and dial test are 
important maneuvers to determine whether 
pathology in these structures may exist. 

 The anterior rotation drawer test can be used 
to assess for both posteromedial and posterolat-
eral instability. This maneuver is performed by 
applying an anterior drawer force to the tibia 
with the knee fl exed at 90°. The anterior force is 
fi rst applied in the neutral position, then with 15° 
of tibial internal rotation, and fi nally with 30° of 
tibial external rotation. Increased subluxation 
of the tibial plateau in reference to the femoral 
condyles in neutral position that is accentuated 
by external rotation and decreased by internal 
rotation is indicative of anteromedial instability. 
Anterior tibial subluxation in neutral position 
that is increased with internal rotation and 
decreased by external rotation is indicative of 
posterolateral instability [ 11 ]. 

 The dial test can also be used to assess for 
posterolateral instability. This maneuver can be 
performed both with the patient supine and prone. 
With either position, the examiner should use one 
hand to grasp each of the patient’s feet and exter-
nally rotate the lower legs simultaneously fi rst at 
30° of knee fl exion and then at 90° of knee fl exion. 

   Table 2.1    Physical examination of the collateral 
ligaments   

 Physical 
exam test  Technique  Signifi cance 

 Valgus 
stress 

 Valgus stress 
applied to knee 
in 30° fl exion 
and full 
extension 

 Laxity in 30° fl exion 
indicates isolated MCL 
injury. Laxity in full 
extension indicates MCL 
injury with associated 
cruciate ligament injury 

 Varus 
stress 

 Varus stress 
applied to knee 
in 30° fl exion 
and full 
extension 

 Laxity in 30° fl exion 
indicates isolated LCL 
injury. Laxity in full 
extension indicates LCL 
injury with associated 
cruciate ligament injury 
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A positive dial test is indicated by asymmetric 
external rotation (>15°) of the symptomatic 
extremity when compared to the asymptomatic 
extremity. A positive dial test performed at 30° of 
knee fl exion is concerning for an isolated PLC 
injury. A positive dial test both at 30 and 90° of 
knee fl exion is concerning for a PCL injury in 
addition to a PLC injury [ 6 ]. The prone position 
may be more favorable since it safeguards against 
excessive anteromedial tibial subluxation. 

 After the collateral ligaments are evaluated, 
attention should then be turned to examination of 
the cruciate ligaments. The physical examination 
tests used during the evaluation for ACL injury, 
including the Lachman test, anterior drawer, and 
pivot shift test, are summarized in Table  2.2 . 
The Lachman test is the most sensitive and 
specifi c physical examination maneuver for the 
detection of an ACL injury with reported sensi-
tivity ranging from 80 % to 99 % [ 12 – 17 ] and a 
specifi city of 95 % [ 14 ]. This test is performed 
with the patient placed in the supine position with 
the knee fl exed at approximately 20–30°. With 
one hand stabilizing the femur, the examiner’s 
second hand is used to briskly anteriorly translate 
the proximal tibia with respect to the femur. A soft 
end point to anterior translation or greater trans-
lation when compared to the unaffected knee is 
considered a positive Lachman test and is concern-
ing for a possible ACL injury [ 17 ].

   The anterior drawer test may also be used to 
assist with the identifi cation of an ACL injury. 
In this test, the patient is positioned supine with 
the hip fl exed at 45° and the knee fl exed at 90°. 

The examiner places both hands on the proximal 
tibia with thumbs on the anterior tibial plateau 
and remaining fi ngers wrapped posteriorly. 
The lower extremity can be stabilized by sitting 
on the patient’s foot. An anterior translational 
force is then applied to the proximal tibia in rela-
tion to the femur. Analogous to the Lachman test, 
the anterior drawer test is positive for injury to 
the ACL injury when it results in a soft end point 
or increased anterior translation of the proximal 
tibia when compared to the unaffected side [ 9 ]. 
Reported sensitivity of this test is much more 
variable, ranging from 22.2 % to 95.24 % [ 12 – 17 ]. 
The specifi city of the anterior drawer has been 
reported as greater than 97 % [ 14 ]. 

 The pivot shift test is another effective maneu-
ver for the detection of an ACL tear. This test is 
based on the anterior subluxation of the lateral 
tibial plateau relative to the femoral condyle that 
occurs with full knee extension in the presence of 
an ACL injury. A positive pivot shift test detects 
the spontaneous reduction of the tibial plateau 
with fl exion of an ACL defi cient knee. To perform 
the pivot shift test, the examiner uses one hand on 
the patient’s ankle to raise the lower extremity 
with the knee in full extension and slight internal 
rotation. The examiner then applies a valgus stress 
to the knee joint while passively fl exing the knee. 
A positive test will result in a profound clunk at 
approximately 30° of fl exion when the displaced 
tibial plateau spontaneously reduces beneath the 
femoral condyle [ 18 ]. The sensitivity of the pivot 
shift test has also been reported to have variable 
results (35 % to 98.4 %) [ 13 ,  14 ]. The specifi city 

   Table 2.2    Physical examination of the anterior cruciate ligament   

 Physical exam test  Technique  Signifi cance  Reliability 

 Lachman test  Anterior proximal tibial 
translation with knee in 
30° fl exion 

 Soft end point or increased 
translation compared 
to contralateral knee is 
concerning for ACL injury 

 Sensitivity: 80–99 % 
[ 12 – 17 ] 
 Specifi city: 95 % [ 14 ] 

 Anterior drawer  Anterior proximal tibial 
translation with knee in 
90° fl exion 

 Soft end point or increased 
translation compared 
to contralateral knee is 
concerning for ACL injury 

 Sensitivity: 22.2–95.24 % 
[ 12 – 14 ,  16 ,  17 ] 
 Specifi city: >97 % [ 14 ] 

 Pivot shift  Knee passively fl exed with 
lower extremity in slight 
internal rotation (IR) while 
valgus stress applied 

 An appreciable “clunk” at 30° knee 
fl exion from spontaneous reduction of 
displaced tibial plateau is suggestive 
of ACL injury 

 Sensitivity: 35–98.4 % 
[ 13 ,  14 ] 
 Specifi city: >98 % [ 13 ,  14 ] 
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of this test has been reported as 98 % or greater 
[ 13 ,  14 ]. 

 The PCL can also be evaluated by a variety 
of clinical examination maneuvers, which are 
summarized in Table  2.3 . The knee should fi rst 
be inspected for a posterior sag sign, which is 
indicative of a PCL tear. To test for this sign, the 
patient is positioned supine with 45° of hip fl ex-
ion and 90° of knee fl exion. In this position, the 
medial tibial plateau should sit approximately 
1 cm anterior to the medial femoral condyle in a 
knee with an intact PCL. In the presence of a torn 
PCL, the tibial plateau will sag posteriorly result-
ing in a loss of this visible step-off and a positive 
posterior sag sign [ 7 ]. The posterior sag sign has 
been reported to have a sensitivity of 79 % and 
specifi city of 100 % [ 19 ].

   While maintaining 45° of hip fl exion and 90° 
of knee fl exion, a posterior drawer test can then 
be performed by applying a posterior transla-
tional force to the proximal tibia in relation to the 
femur. The examiner should apply this force 
using both hands on the proximal tibia with 
thumbs on the anterior tibial plateau and remain-
ing fi ngers wrapped posteriorly. The lower 
extremity can be stabilized during this maneuver 
by sitting on the patient’s foot. A positive poste-
rior drawer test results in increased posterior tibial 
translation when compared to the unaffected knee 
and is concerning for PCL injury [ 9 ]. The reported 
sensitivity of the posterior drawer has ranged from 

51 % to 100 % [ 5 ,  18 ,  19 ] while its specifi city has 
been reported as 99 % [ 19 ]. 

 The quadriceps active test may also help 
confi rm the posterior tibial displacement of a 
PCL defi cient knee. The patient is maintained in 
the supine position with 45° of hip fl exion and 
90° of knee fl exion. The foot is again stabilized 
by the examiner. The patient is then asked to 
extend the knee against the examiner’s resis-
tance. In the presence of a torn PCL, the contrac-
tion of the quadriceps muscle results in greater 
than 2 mm of an anterior shift of the tibial plateau 
[ 20 ]. The quadriceps active test has been shown 
to have a range of sensitivities from 54 % to 98 % 
and specifi cities from 97 % to 100 % [ 19 ,  20 ]. 

 It is essential to look for a posterior sag sign 
prior to performing cruciate ligament testing to 
ensure that the tests begin with the normal rela-
tionship between the tibial plateau and femoral 
condyles. An undetected posterior sag of the tib-
ial plateau can lead to a falsely negative posterior 
drawer test secondary to the lack of additional 
posterior translation of an already posteriorly 
subluxed tibia. Additionally, the examiner may 
falsely diagnose an ACL injury based on an inac-
curate Lachman test that resulted in excessive 
anterior translation due to the initial posterior 
displacement of the tibial plateau. For this rea-
son, the examiner must be aware of the starting 
location of the tibial plateau prior to performing 
cruciate ligament testing.  

   Table 2.3    Physical examination of the posterior cruciate ligament   

 Posterior sag sign  Inspection of bilateral 
proximal tibias with 90° 
knee fl exion and patient 
supine 

 Loss of 1 cm anterior step-off of 
medial proximal tibial plateau in 
relation to femoral condyle is 
concerning for PCL injury 

 Sensitivity: 79 % [ 19 ] 
 Specifi city: 100 % [ 19 ] 

 Posterior drawer  Posterior proximal tibial 
translation with knee in 
90° fl exion 

 Soft end point or increased 
translation compared to 
contralateral knee is concerning 
for PCL injury 

 Sensitivity: 51–100 % [ 5 ,  18 ,  19 ] 
 Specifi city: 99 % [ 19 ] 

 Quadriceps active 
test 

 Attempted active knee 
extension from 90° 
fl exion against resistance 

 Anterior shift of proximal tibial 
plateau >2 mm suggestive of PCL 
injury 

 Sensitivity: 54–98 % [ 19 ,  20 ] 
 Specifi city: 97–100 % [ 19 ,  20 ] 

 Dial test  Simultaneous external 
rotation (ER) of bilateral 
lower legs with 30° and 
90° knee fl exion 

 Asymmetric ER (>15°) at 30° is 
suggestive of an isolated PLC 
injury. Asymmetric ER at 30° and 
90° is suggestive of a PCL injury 
in addition to a PLC injury 

2 Physical Examination for Meniscus Tears



16

    Evaluation of the Meniscus 

 After completion of the exam for joint stability, 
the physician can evaluate the knee for evidence 
of meniscus injury. As previously described, the 
examiner can begin by evaluating for medial or 
lateral joint-line tenderness to palpation. 
Although joint-line tenderness may result from 
alternative knee pathology, focal tenderness over 
the medial or lateral menisci is often present in 
those with meniscus tears. Joint-line tenderness 
has been reported to have a sensitivity for detect-
ing meniscal pathology ranging from 55 % to 
85 % and a specifi city ranging from 29.4 % to 
67 % [ 21 – 23 ]. 

 In addition to joint-line tenderness, several 
provocative maneuvers, summarized in Table  2.4 , 

can be performed to aid in the diagnosis of meniscus 
injury. The McMurray test is one of the most 
widely utilized clinical exam maneuvers to eval-
uate for meniscus tears. This test is performed 
with the patient supine (Fig.  2.2 ). The examiner 
fi rst brings the knee into full fl exion while grasp-
ing the patient’s foot with one hand and stabiliz-
ing the knee with a second hand. The knee is then 
brought from full fl exion to 90° of fl exion fi rst 
with full internal rotation of the tibia and then 
with full external tibial rotation. A positive test 
produces an appreciable click in association with 
a torn meniscus that reproduces the patient’s 
previous painful sensations. Pain or clicking with 
internal rotation suggests the presence of a lateral 
meniscus injury while a positive test with exter-
nal rotation is indicative of medial meniscus 
injury [ 26 ]. This maneuver has been shown to 

   Table 2.4    Physical examination tests for the detection of meniscus injury   

 Physical exam test  Technique  Signifi cance  Reliability 

 Joint-line 
tenderness 

 Direct palpation over medial 
and lateral joint line 

 Tenderness can indicate a 
meniscus tear, collateral ligament 
injury, or DJD 

 Sensitivity: 55–85 % [ 21 – 23 ] 
 Specifi city: 29.4–67 % [ 21 – 23 ] 

 McMurray test  Range knee from full 
fl exion to 90° of fl exion fi rst 
with full tibial IR and then 
with full tibial ER 

 Positive test produces “click” in 
association with torn meniscus 
and reproduces patient’s painful 
sensation 

 Sensitivity: 16–58 % [ 21 – 24 ] 
 Specifi city: 77–98 % [ 22 – 24 ] 

 Apley grind test  Strong ER force applied to 
knee fl exed at 90° at rest, 
with distraction, and with 
compression 

 Joint-line pain with distraction 
is concerning for ligamentous 
injury. Joint-line pain with 
compression is concerning for 
meniscal pathology 

 Sensitivity: 13–16 % 
 Specifi city: 80–90 % [ 22 ,  23 ] 

 Bounce home test  Passive full knee extension 
from fl exed position 

 Loss of terminal extension 
indicates mechanical block, such 
as a meniscus tear 

 Finochietto test 
(jump sign) 

 Anterior proximal tibial 
translation with knee in 
130°–140° fl exion 

 Positive test produces “jump” 
of torn posterior horn of meniscus 
with anterior displacement 

 Boehler test  Varus and valgus stress 
applied to knee in almost 
complete extension 

 Pain on side of compression is 
suggestive of meniscus injury 

 Thessaly test  Patient internally and 
externally rotates his or her 
knee and body while 
keeping one foot planted 
with the knee fl exed at 5° 
and then 20° 

 Joint-line pain with maneuver 
indicates possible meniscus tear 

 20° Thessaly test 
 Sensitivity: 89–92 % [ 25 ] 
 Specifi city: 96–97 % [ 25 ] 

 Childress test  Patient “duck walks” by 
moving forward with 
maximal knee fl exion 

 Joint-line pain with maneuver 
indicates possible meniscus tear 
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have a modest sensitivity for the detection of 
meniscus tears with reported values ranging from 
16 to 58 % [ 21 – 24 ]. However, the McMurray test 
is highly specifi c for meniscus tears, particularly 
tears of the posterior horn, with specifi city values 
ranging from 77 to 98 % [ 22 – 24 ]. Consequently, 
this provocative test has continued utility in com-
bination with other physical examination maneu-
vers for the diagnosis of meniscus injury [ 26 ].

    The Apley grind test involves a series of 
 provocative maneuvers that also may be used to 
diagnose a meniscus injury. For this test, the 
patient is positioned prone (Fig.  2.3 ). The injured 
knee is fl exed to 90° and a powerful external rota-
tion force is applied to the tibia. This maneuver 
determines if external rotation of the knee elicits 
pain. With the thigh stabilized against the exam-
ining table, a distraction force is then applied to 
the lower leg with the knee fl exed at a right angle 
and an external rotation force is again applied. 
During this test, the physician should note if pain 
is elicited with distraction and external rotation 
and if this pain is greater than without distraction. 
Increased pain with this maneuver indicates a 
positive distraction test and is concerning for a 
ligamentous sprain. Pain with distraction also 
decreases the likelihood that the meniscus is the 
etiology of knee pain since distraction decreases 
the compressive force on the meniscus. The 
examiner next applies a compression force to the 
knee while applying an external rotation force in 
90° of knee fl exion. Increased pain with this 
maneuver indicates a positive compression test 

and is concerning for a medial meniscus injury. 
This series of provocative maneuvers can then be 
repeated with internal rotation to examine the lat-
eral meniscus [ 27 ]. Similar to the McMurray test, 
the Apley grind test also has been shown to have 
a relatively low sensitivity (13–16 %) and high 
specifi city (80–90 %) [ 22 ,  23 ].

   The bounce home test assesses passive knee 
range of motion to aid in the diagnosis of meniscus 
tears. This test begins with the patient positioned 
supine with full knee fl exion. The examiner cups 
the foot of the affected extremity and allows 
the knee to passively fall into full extension. 
When performing this maneuver, the knee should 
“bounce home” into full extension with a sharp 
end point. A loss of terminal extension or a rub-
bery end point to extension indicates a positive 
bounce home test and is concerning for a meniscus 
tear or some other intra-articular pathology that 
provides a mechanical block to extension [ 3 ]. 

 The Finochietto test or jump sign can be used 
to aid in the detection of tears of the posterior 
horn of the meniscus. To perform this test, an 
anterior translational force is applied to the 
proximal tibia, similar to the anterior drawer and 
Lachman tests, while the knee is held in 130–140° 
of fl exion. This test is positive when the examiner 

  Fig. 2.2    Positioning for McMurray test       

  Fig. 2.3    Positioning for Apley grind test       
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feels a “jump” when a torn posterior horn of the 
meniscus is displaced anterior to the tibiofemoral 
contact point [ 2 ]. 

 The Boehler and Payr tests utilize the meniscal 
compression caused by varus and valgus stress 
testing to diagnose meniscus injuries. To perform 
the Boehler test, the examiner applies a varus force 
to compress the medial meniscus or a valgus force 
to compress the lateral meniscus with the knee in 
almost full extension. A positive test results from 
pain on the side of compression with this 
maneuver and is suggestive of meniscus injury, 
particularly in the anterior to middle section of 
the meniscus. The Payr test is similarly used to 
evaluate for medial meniscus tears by applying 
a varus force to compress the medial meniscus 
with the knee held in 90° of fl exion [ 10 ]. 

 The Thessaly and Childress tests are standing 
physical exam maneuvers that can aid in the 
detection of meniscus injury. These tests utilize 
the combination of axial load applied to the knee 
from standing to the rotational forces from desig-
nated maneuvers during the tests to elicit pain 

due to a meniscus tear. To perform the Thessaly 
test, the patient is asked to stand fl at-footed with 
all weight on one extremity. While holding the 
examiner’s hands for support, the patient is then 
asked to internally and externally rotate his or her 
knee and body three times while keeping the foot 
planted with the knee fl exed at 5° and then with 
20° of knee fl exion (Fig.  2.4 ). The maneuver 
should fi rst be performed on the patient’s unin-
jured extremity prior to the symptomatic extrem-
ity to educate the patient on the physical exam 
technique. A positive result is indicated by medial 
or lateral joint-line pain with this maneuver and 
is concerning for meniscus injury [ 25 ]. When the 
Thessaly test is performed at 20° of knee fl exion, 
it has been shown to have a high sensitivity for 
the detection of both medial and lateral meniscus 
tears (89 % and 92 %, respectively) [ 25 ]. The 20° 
Thessaly test also has been reported to have high 
specifi city rates, 97 % and 96 %, for the detection 
of medial and lateral meniscus tears, respectively 
[ 25 ]. This test has a lower sensitivity and speci-
fi city when performed at 5° of knee fl exion.

  Fig. 2.4    Positioning for Thessaly test. ( a ) Thessaly test with external rotation of body. ( b ) Thessaly test with internal 
rotation of body       
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   The Childress test is performed by asking the 
patient to perform a “duck walk” by moving 
forward while maintaining full knee fl exion 
(Fig.  2.5 ). Similar to the Thessaly test, this test is 
also positive for meniscal injury when the maneu-
ver reproduces medial or lateral joint-line pain 
[ 10 ]. The Childress maneuver applies consider-
able compressive forces to the menisci and 
should not be performed in patients with a known 
positive McMurray test.

       Conclusion 

 Due to the common occurrence of meniscus inju-
ries, physicians should often consider the menisci 
as a potential source of knee pain and must be 
capable of performing a focused examination to 
aid in the diagnosis of a meniscus tear. While 
imaging techniques play an important role in 
confi rming the diagnosis of meniscus injury, cli-
nicians must utilize their physical examination 
skills to determine when obtaining advanced 
imaging is necessary. Understanding the physical 
examination of the knee, particularly relating to 
the meniscus, is essential for all practitioners 
responsible for caring for patients with knee pain. 
While the exhaustive use of all maneuvers is 
likely unnecessary to arrive at an accurate diag-
nosis, clinicians should be encouraged to become 
facile with 2 or 3 tests that are easily reproducible 

and can be applied to all patients presenting with 
knee pain. In this way, an individual examiner’s 
sensitivity and specifi city for detecting meniscal 
pathology will be optimized.     
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