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Evaluation of cruciate ligament injuries 
A review 

Yelverton Tegnerl, Jack Lysholm', Magnus Odensten* and Jan Gillquist2 

good system for evaluating the degree of impairment, disability, and 
handicap of the patient with a cruciate ligament injury includes functional 
score, activity grading, stability testing, and measurements of performance and 
strength, all of which are relevant to different aspects of knee function. The 
symptom-related knee score gives a more differentiated picture of the disability 
than does a binomial rating of symptoms. A way of grading the disability in 
an objective way is to use a performance test. This test could also be used for 
monitoring rehabilitation before full activity has been resumed. The activity 
grading scale is very useful for grading the 

A total tear of a cruciate ligament always results 
in instability of the knee joint, which can be static 
or static and functional. Static instability is a sign 
identified by stability testing. Functional instabil- 
ity is experienced by the patient, and is thus a 
symptom. The term functional is the symptom of 
giving way that patients with an anterior cruciate 
ligament injury often complain about. In assessing 
the results of surgery and conservative treatment, 
the lack of full correlation between static and 
functional instability (1, 2) makes it necessary to 
include evaluation of functional instability and 
other symptoms in the follow-up. One way in 
which this can be done is by using a rating scale, 
of which several of different design have been 
devised (3-10). Some embrace symptoms and 
signs, stability testing, activity grading, and per- 
formance in simple tests, whereas others include 
only the patient's complaints. It remains unclear 
which features should be included to obtain a 
well-differentiated picture of the disability. 

.Resumption of sports or work has been con- 
sidered to indicate a good result (11-18), but can 
easily be influenced by unrelated factors. Further, 
different sports and occupations place different 
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types of stress on the knee joint. Numerical 
grading of the activity level based on a ranking of 
different activities according to how troublesome 
they are to perform could be a better way of 
defining the activity level. The performance level 
can be assessed objectively by a function test. 
Daniel et al. (19) used a function test to evaluate 
the results of knee ligament surgery. We have 
devised a system to evaluate the degree of disabil- 
ity and handicap in patients with a cruciate 
ligament injury. The evaluating system consists of 
several different parts: a functional score, a per- 
formance test, activity grading, strength measure- 
ments, and stability testing. 

Methods of evaluation 

SCOre 

The functional score presented by Lysholm and 
Gillquist in 1982 (7) was designed to evaluate 
functional disability in the knee joint resulting 
from ligamentous instability and was a modifi- 
cation of the Larson scale (3). The items included 
were arbitrarily ranked and scored on the basis of 
clinicaI experience of patients with a knee injury. 
The new score proved to tally with the patients' 
own opinions about their knee function. It also 
emerged that patients in whom the knee had 
become stable after ligament surgery achieved a 
higher score than those in whom the knee was still 
unstable. 
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Table 1. The Lysholm knee score 

Significantly lower scores were achieved with 
the Lysholm than with the Larson score by 
patients with an anterior cruciate ligament injury, 
suggesting that the former score evaluates func- 
tional instability due to a ligamentous injury 
better than does the latter. 

Because meniscus lesions are common in pa- 
tients with a cruciate ligament injury, we wanted 
to adapt the score more closely to their circum- 
stances, and a new item, ‘‘locking,’’ was intro- 
duced. The item “atrophy of thigh” was excluded 
because a tape measurement of the thigh circum- 
ference is a poor way of assessing muscular 
strength (20-22). The total points for the items 
“instability” and “pain” were reduced by 5 each. 
After this modification the maximum score was 
still 100 points (Table 1). When tested on patients 
with isolated meniscus lesions, the modified score 
nicely matched the patient’s own opinion (23). 
Close correlation between the old and new scales 
existed in patients with ligament injuries. 

Performance test 

Our performance test consists of four different 
items: running a figure-of-8, one-leg long hop, 
running up and down a spiral staircase, running 
up and down a slope. 

The performance test is a refinement of the one 

published by Daniel et al. (19). Their test consis- 
ted of a 40-yard “shuttle run” in time, and a 
one-leg hop for distance. Before our test reached 
its present design, other items were tested. In- 
stead of a figure-of-8, we tried zigzag running 
between four cones placed 5 meters apart and a 
shuttle run as described by Daniel. We have also 
tried sideways running to evaluate coordination. 
All these tests proved to depend more on general 
skill and training than on knee function. The 
reproducibility (reliability) was thus poor, and 
they were excluded. All the features of the present 
test seem useful, because they subject the knee to 
different forms of stress. The figure-of-8 and 
down-slope runs and the hop test were included 
to stress the anterior cruciate ligament-deficient 
knee, running up the slope to stress the posterior 
cruciate ligament deficient knee, and the staircase 
run to evaluate coordination. 

Activity grading 

The activity grading scale (Table 2) was construc- 
ted by letting patients with an anterior cruciate 
ligament injury grade a number of activities, in 10 
different steps, according to how troublesome 
they were. The median value for each activity was 
then determined, and ,a ranking was made from 
the median values. 
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Table 2. The activity scale 

Strength measurements 

Patients with quadriceps atrophy always have 
reduced strength, but patients with no detectable 
thigh atrophy may also have reduced strength 
(22). The inclusion of isokinetic strength measure- 
ments in the evaluation of cruciate ligament 
injuries thus seems appropriate. With an isokine- 
tic device, strength can be measured at many 
different speeds; we used 30" and 180"Isecond. 
Isometric strength was determined at 60" of knee 
flexion. 

Stability testing 

The instability owing to injury to different li- 
gaments is determined by standard stability tests: 
viz., varus, valgus, anterior, posterior, and ro- 
tational tests. Instability is thus graded 0 = no 
difference between the injured and uninjured 
knees, 1+ = 1-5 mm difference, 2+ = 6-10 mm 
difference, 3+ = > 10 mm difference. The pivot 
shift sign is graded as follows: 0 = no pivot shift, 
1+ = mild, 2+ = moderate, 3+ = gross. 

Lately, measurements of the anteroposterior 
laxity with a laxity tester have been added. 

Discussion 

In 1980, WHO (24) published a manual of clas- 
sification relating to the consequence of disease: 
1) loss of anatomic structure or function -impair- 
ment, 2) departure from the norm in terms of 
performance of the individual - disability, and 3) 
limitations in activity for the individual - handi- 
cap. In the patient with a cruciate ligament injury, 
there is a loss of an anatomic structure resulting 
in impairment of knee function. He is disabled 
because he experiences symptoms of the loss of 
function; this results in a handicap because the 
patient can no longer fulfill his normal activities. 

Our evaluation system aims at assessing the 
condition of the patient in these terms. The 
anatomic loss is determined by arthroscopy and 
stability testing. The performance test and the 
functional score both evaluate disability - the 
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performance test gives an objective measurement 
and the score a subjective measurement. The 
activity scale can be considered as a grading of the 
handicap. 

In many fields of orthopedics, attempts have 
been made to assess the results of different forms 
of treatment by translating the symptoms into a 
functional score. D’AubignC and Postel (25) used 
the items pain, mobility, and ability to walk in a 
functional grading scale for evaluation of hip 
operations. Larson (26), Lazansky (27), and Har- 
ris (28) developed rating scales for hip disease. 
Geens et al. (29) and Freeman et al. (30) used 
rating scales for evaluation of arthritis of the knee. 
Kettelkamp and Thompson (4) used goniometric 
measurements of stance phase flexion-extension 
during walking as a measurable characteristic of 
gait against which the clinical variables in a 
knee-scoring scale were graded. 

The Marshall evaluation system (5 )  was devised 
to assess, in a standardized way, any persistent 
disability after a knee ligamentous injury. In the 
Marshall score, binary rating of symptoms is used. 
In a study concerning different rating systems, we 
could show that binary ratings give a less well- 
differentiated picture than does a symptom-re- 
lated score (31), because binary rating evaluates 
the symptoms in an all-or-none manner. The 
definition of a symptom will thus depend on the 
level at which the symptom is judged significant. 
If a symptom is defined as significant only when 
it occurs during nonstrenuous activities, many 
patients will be regarded as asymptomatic even 
though they meet considerable problems in sports 
activities. With a score such as the one we use, the 
more often the symptoms occur and the lower the 
load that causes them, the lower the score will be. 
Binary ratings visualized in a Venn diagram can 
provide useful information about how different 
symptoms occur in combination. Moreover, to 
include the findings of a specific knee examination 
in a score that grades the disability may hazard a 
more functional evaluation. Such a score evalua- 
tes both impairment and disability at the same 
time, and this seems inappropriate. The static 
instability is important; but, as we have shown, 
reduction in disability can occur without change 
of static stability (32, 33). 

Recently, Noyes et al. (10) have presented a 
functional evaluation system that in many instan- 
ces resembles ours. Their functional score consists 

of two parts - one symptom-related score and one 
overall-activity rating. Accordingly, the final 
score reflects a mixture of disability and handicap, 
which in our opinion is a major disadvantage. 

A symptom-related score should be used before 
treatment has begun, and again at the end of 
treatment when the patient is fully rehabilitated 
and full activities are allowed. It is less useful 
during the rehabilitation period, which often 
involves restriction of activity. 

A performance test evaluates the disability in 
specific test situations. The test activities should 
be relevant to the group of patients the test is 
intended for. Macnicol et al. (34) used walking 
speed to evaluate function after hip arthroplasty. 
A performance test for athletes with a cruciate 
injury should include sport-simulating test activ- 
ities that place stress on the knee. The test used 
by Daniel et al. (19) included a shuttle run, which 
they considered to approximate an athletic activ- 
ity. In our performance test a feeling of confi- 
dence in the knee and good muscle strength are 
necessary (33,35,36) if normal performance is to 
be achieved in the one-leg long hop; this was also 
the experience of Daniel et al. (19). Running the 
figure-of-8 and the down-hill slope involves accel- 
eration, deceleration, and “cutting”. In particular 
the running time in the turn seems to be useful in 
determining the disability, because it does not 
depend on skill (37). The performance test prob- 
ably reflects both concentric and eccentric 
strength, because running and hopping include 
both eccentric and concentric actions. To be able 
to perform normally in the staircase run, good 
coordination is probably needed. Before resum- 
ing sports, restoration of muscle strength has been 
considered essential. Restoration of muscle 
strength is only one of the components in the 
rehabilitation of the athlete after a knee injury 
(38). The performance test allows more functional 
monitoring of rehabilitation. We suggest that the 
test would be useful for evaluating function and 
rehabilitation in soccer players and other athletes 
for whom running and jumping are essential 
features. 

Ability to resume sports or work has been 
regarded as an important factor when judging the 
results of treatment of a knee ligament injury. 
Such a criterion is readily biased by irrelevant 
factors, such as social or economic advantages or 
disadvantages. The activity grading scale (31) was 
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constructed because different actions place differ- 
ent demands on the knee joint, and because 
different patients strive to carry out different 
activities. Grading of activity in a standardized 
way thus seems desirable. Naturally, other factors 
also influence the patient’s activity level. The 
main advantage of the activity scale is not to 
compare different patients, but to note changes 
in activity level in the same person at different 
times. With this scale the preinjury, present, and 
desired activity levels can easily be defined. The 
functional score should be regarded in relation to 
the activity level. Patients who have reached the 
desired high activity level and have a high score 
probably have better function than patients with 
a high score, but who have a low activity level, for 
example, patients who are yet not fully rehabili- 
tated to their desired activity level. 

The score and the activity rating scale have been 
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