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Most knee injuries are examined and initially 
treated by a primary care physician, who must often 
rely upon the current literature for the little useful 
information available upon which to base a complete 
diagnosis or a treatment decision. As the result, subtle 
and apparently benign knee injuries are sometimes 
underestimated or improperly diagnosed, only to be
come serious problems later in the patients' lives. 

A spectrum of knee injuries exists, and not every 
knee injury requires the services of a specialist. Many 
problems can be efficiently and expediently handled 
by the primary care physician, together with a phys
ical therapist and athletic trainer. Some knee injuries 
have gross ligament damage and instability that is 
easy to diagnose. However, what about the more 
subtle knee injuries where pain and instability are not 
marked? Can a significant injury still be present? The 
purpose of this paper is to present new data from our 
studies that indicate that serious injury can occur, yet 
the full significance of this problem has only recently 
been appreciated. 

To consider this problem, we recently completed 
two separate, two-and-a-half-year studies at the 
Sports Medicine Institute of the University of Cincin
nati Medical Center. The results of these studies are 
the basis for the present report. One was a retrospec
tive study and the second was a prospective study of 
all acute knee injuries evaluated in our facility. 

METHODS AND RESULTS 

Retrospective Study of Acute Knee Injuries 

Of all cases evaluated for knee instability in our 
Knee Clinic over two and a half years, 103 were 

selected for retrospective review. Patients included in 
the study had to have anterior cruciate ligament 
insufficiency, as diagnosed by previous surgery, ar
throscopy, or physical examination. Patients with 
other types of knee instability were excluded from the 
study. A history of prior reconstructive surgery or any 
significant varus or valgus laxity greater than 5 mm 
over the opposite side also disqualified the patient. 
We specifically selected patients with anterior cruciate 
ligament insufficiency for study because many cases 
of "mild knee sprains" actually have anterior cruciate 
ligament injuries. The primary purpose of this study 
was to document the natural history of the knee with 
a deficient anterior cruciate ligament. 

The study group consisted of 75 men and 28 
women. The mean age for the entire group at the 
time of evaluation was 26 years (14.6 to 53.8 yr). After 
the patients were identified, information was gathered 
about the mechanism of injury, presenting symptoms, 
initial evaluation, and initial diagnosis. The treatment 
first rendered and the progress of these patients over 
the ensuing years was documented. 

At the time of injury, 97 percent of the patients 
were involved in an athletic event. Football was 
responsible for 27 percent of the injuries, basketball 
for 23 percent, and soccer, baseball, tennis, dancing, 
and other activities for the remainder. At the time of 
the initial injury, the mean age for the group was 23.7 
years (13 to 44 yr). 

Most patients had had a noncontact injury, with a 
giving way of the knee during a jumping and landing, 
twisting, or falling episode. In only 22 percent of the 
patients was there a specific contact injury in which 
the knee was struck by another player or object. Over 
90 percent of the patients described an injury in which 
the knee did give way beneath them. 

As shown in Table 1, about 90 percent of the 
patients noted swelling within 6 hours of the injury; 
the remainder had swelling within 24 hours of injury. 
Of importance, 88 percent of the patients were unable 
to continue the sporting activity at the time of the 
initial injury. Surprisingly, 12 percent did continue 
their activity immediately after the initial injury. 
Within 24 hours, however, these patients also had 
significant joint swelling. 

An audible pop or snap at the time of the injury 
has been used in the past to determine significant 
knee injuries. This symptom was inconsistent, being 
present in only about two-thirds of the patients. More 
importantly, the patients' complaint of the knee's 
giving way was often described as a feeling that the 
bones of the knee joint had actually shifted at the 

1596 PHYSICAL THERAPY 



time of the injury. Complaint that the knee joint came 
apart or that they felt that the joint bones were 
displaced are important symptoms to question the 
patients about. 

More than 80 percent of the patients saw a physi
cian within three weeks of the initial injury. Anterior 
cruciate ligament injury was diagnosed in only 7 
percent of that group. In other words, 93 percent of 
the patients had sustained a disruption of the anterior 
cruciate ligament, proved by subsequent studies but 
not diagnosed at the time of the initial evaluation and 
treatment. Most of the patients received supportive 
therapy of some type, such as use of crutches and 
elastic bandages, although 37 percent received no 
therapy and many had no routine follow-up evalua
tion beyond a three-week period. All of these patients 
later came to our Institute with significant complaints 
of pain, swelling, and recurrent giving way of their 
knees, with inability to participate in strenuous activ
ities. 

Prospective Study of Acute Knee Injuries 

Because acute swelling in the injured knee is an 
important indicator of a serious knee injury, we de
signed the second study to evaluate prospectively all 
acute knee injuries with traumatic hemarthrosis seen 
at our Institute. We did not study knees that showed 
gross instability greater than 5 mm on the medial and 
lateral stress tests. We also excluded from the study 
the easily recognizable knee problem of ligamentous 
laxity. Our goal was to study specifically that group 
of knee injuries commonly labeled as "knee sprain" 
in which only supportive therapy is rendered. How
ever, all patients selected had had traumatic hemar
throsis, defined as any swelling within 24 hours of the 
injury. Such swelling represents blood in the joint 
and indicates the likelihood of a significant injury. 
Each case that fulfilled the criterion of an acute 
hemarthrosis without gross laxity underwent an ex
amination under general anesthesia, followed by ar
throscopy. The purpose was to establish a definitive 
diagnosis of the seriousness of the knee injury and 
the cause for the acute hemarthrosis. 

Eighty-five acute knee injuries (83 patients) were 
selected over a 125-week period as fulfilling this 
criterion. (Nine patients with acute knee hemarthrosis 
had refused the arthroscopic examination and had 
been excluded from the study.) We always presented 
to the patient in detail all of the treatment alternatives 
and risks and allowed the patient to decide whether 
to undergo arthroscopy. The 11 female patients and 
72 male patients ranged in age from 14 to 43 years 
(mean, 21 yr). 

TABLE 1 
Retrospective Study: Initial Symptoms in Patients With 
Anterior Cruciate Ligament Insufficiencya (N = 103) 

Knee "gave-way" 90% 
Knee pain (immediate) 85% 
Knee swelling by 6 hr 90% 
Knee motion decreased by 24 hr 96% 
Unable to continue to play 88% 
Heard pop or snap 65% 

a Table reproduced by permission of author and pub
lishers.8 

The initial knee examination was performed within 
48 hours of the injury in 38 patients, within 3 to 7 
days in 32 patients, within 10 days in 5 patients, and 
within 3 weeks in the remaining 10 patients. A 125-
item questionnaire was designed to document the 
details of the injury. The patient completed the ques
tionnaire at the first examination and was also inter
viewed to ascertain if the responses were accurate and 
to exclude any details that were too vague to be 
analyzed. 

The presenting histories of the patients subse
quently found to have anterior cruciate ligament 
injuries were nearly identical to those in the retro
spective study already described (Tab. 2). Most of the 
patients had significant pain and swelling within 
hours of the injury, indicating the seriousness of the 
injury. However, there was a small group of patients 
in the prospective study who did not initially realize 
the seriousness of their injury. For example, 15 per
cent resumed playing their sport immediately after 
the injury and over 30 percent reported having slight 
to no pain at the time of injury. The sensation of a 
pop or snap did not occur in every knee, although 
questions about this symptom should still be asked. 
Patients commonly described a shifting in the knee 
joint indicative of the "joint going out of place." For 
purposes of our study it was important that we ex
clude patients with dislocation of the patella or partial 
subluxation in which a similar complaint is often 
given. 

TABLE 2 
Prospective Study: Presenting Symptoms in Patients 

with Anterior Cruciate Ligament Injurya (N = 85) 

Knee "gave way" 
Knee pain (immediate) 
Knee swelling by 12 hr 
Knee motion decreased by 24 hr 
Unable to continue to play 
Heard pop or snap 

90% 
67% 
83% 
94% 
85% 
38% 

a Table reproduced by permission of author and pub
lisher.8 

Volume 60 / Number 12, December 1980 1597 



Fig. 1A. Flexion-rotation drawer test, subluxated posi
tion. (Reproduced by permission of author and pub
lisher.2) 
Fig. 1B. Flexion-rotation drawer test, reduced position. 
(Reproduced by permission of author and publisher.2) 

In the initial knee examination, only 12 percent of 
the patients demonstrated normal range of motion of 
the affected knee without guarding or irritability. 
Although a diagnosis of gross instability could be 
excluded, apprehension and guarding by the patient 
was the single most important indication for exami
nation under anesthesia. An examination supple
mented by local, intraarticular anesthesia, done three 
to five days after the injury, allowed a more complete 
examination than without the local anesthesia but 
was never as reliable as that obtained under general 
anesthesia. 

With the patient awake, our initial clinical exami
nation generally underestimated the extent of the 
injury and the amount of knee laxity present. There

fore, the information upon which to base decisions 
for a rational treatment program was often incom
plete. However, arthroscopy and examination under 
anesthesia provided a definitive diagnosis for treat
ment decisions. 

Arthroscopy showed disruption of the anterior cru
ciate ligament in a surprising 72 percent of the knees 
(partial tear in 28%, complete tear in 44%). The 
anterior cruciate ligament was thus found to be nor
mal in only 28 percent of the patients. 

The clinical examination for anterior cruciate laxity 
consisted of the anterior drawer tests, conducted at 
90 and 30 degrees of knee flexion. The latter test 
(Lachman test) consistently provided more informa
tion than testing at 90 degrees, which is a position 
commonly resisted by patients with acute knee injury. 
Even so, only 24 percent of the patients had positive 
results on the anterior drawer test on the preoperative 
examination. Under anaesthesia, however, 56 percent 
of the patients with complete disruption of the ante
rior cruciate ligament had a positive anterior drawer 
test. We have recently described an even more accu
rate test for detecting injury to the anterior cruciate 
ligament.2 The test is called the flexion rotation 
drawer test and was positive in 89 percent of the 
patients with anterior cruciate laxity. 

The flexion rotation drawer test is performed as 
shown in Figure 1. The leg is gently held as shown, 
at about 20 degrees of knee flexion. With anterior 
cruciate laxity, the examiner can simply hold the leg, 
and the weight of the thigh will cause the femur to 
drop back posteriorly. This is an anterior drawer test 
performed by gravity. The femur also externally ro
tates as it drops back. This is the rotation component, 
which occurs after anterior cruciate tears. Finally, 
there is anterolateral subluxation of the tibia on the 
femur. With a gentle flexion movement of 10 degrees 
and a downward drawer push on the leg, the reduced 
position is reached. The tibia moves posteriorly into 
a normal relationship with the femur. The examiner 
can easily move the knee between the extended and 
flexed positions, watching the knee subluxate and 
reduce. The test specifically brings out both the an
terior-posterior motions and the rotatory motions of 
the knee joint. Testing motion in both of these planes 
is helpful in detecting anterior cruciate laxity and 
explains why this test is sometimes positive when 
other tests done only in one plane are negative. 

With the up-down drawer and gentle extension-
flexion motion, the normal concavity in the infrapa
tellar region is obliterated in the subluxated extended 
position. The concavity returns in the reduced flexion 
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position. This is similar to what is observed during 
the Lachman anterior drawer test at 30 degrees of 
knee flexion. However, femoral rotation can also be 
felt and seen by watching the femur rotate externally 
in the extended position and then rotate internally 
back to neutral in the reduced flexion position. This 
test represents a modification of the Lachman and 
pivot shift tests and credit is due Galway and Mc
intosh who initially described anterolateral rotatory 
instability.1 The test does require some training in 
order to go gently between the extended and flexed 
positions and in applying a posterior push with the 
flexion position. The tibia is held much like the 
handle of a fishing pole in which the end of the pole 
(femur) is flipped into a subluxated and reduced 
position. Once learned, the test is highly accurate for 
detecting anterior cruciate laxity. Even so, it does 
require complete patient relaxation and absence of 
muscle spasm. In testing acute knee injuries without 
giving anesthesia, the Lachman test may be better if 
muscle relaxation is not possible. We teach the neces
sity for doing the FRD, the Lachman test, the 90 
degree drawer test, and the pivot shift test in the 
evaluation of all knee problems. 

Anterior cruciate ligament injuries were associated 
with a high incidence of damage to other joint struc
tures, as shown in Figure 2. Injuries included associ
ated meniscus tears in 62 percent of our subjects, in 
which two-thirds of the tears were complete, requiring 
treatment. Twenty percent of those with anterior 
cruciate tears also had significant ligament injury to 
either the medial or lateral ligamentous structures. In 
10 percent, a significant chondral fracture of the 
weight-bearing surface of the femoral condyle was 
detected. In another 10 percent there was significant 
fibrillation and injury to the joint surface, indicating 
blunt trauma that had not progressed to the point of 
fracture. Details of the associated injuries and their 
evaluation have been previously described else
where.2 

DISCUSSION 

The results of the prospective study on acute knee 
injuries clarifies the frequent association of a trau
matic hemarthrosis with an anterior cruciate tear or 
other ligamentous injury or joint derangement. The 
finding that 72 percent of such knee cases had a 
complete or partial tear of the anterior cruciate liga
ment was surprising. Similar findings have been doc
umented by DeHaven and Collins in a carefully 
conducted prospective study on acute knee injuries.3 

In evaluating acute knee injuries, one of the most 
important facts for the examiner to ascertain during 
history taking is knee joint swelling. Swelling within 
24 hours of injury indicates blood and a significant 
knee injury. Swelling after the first 24 hours of injury 
may still be bloody; however, it more commonly 
represents synovial fluid as a result of an inflamed 
synovial lining. Occasionally, aspiration may be re
quired to determine if blood is present. Generally 
speaking, a large amount of blood within the knee 
joint is easy to detect. Occasionally a patient may 
complain of swelling to one side of the knee or the 
other, or at the site of a local contusion. Most patients 
identify a joint effusion by pointing to swelling in the 
suprapatellar pouch, where the normal concavity of 
the knee has been obliterated. 

The history of injury and the initial examination 
may not reliably indicate the severity of the injury. 
The patient may present to an emergency room and 
after a roentgenogram may be told there is no frac
ture. Obviously, disrupted ligamentous tissues and 
chondral fractures cannot be seen on roentgenograms. 
The patient is told that only a "simple" knee sprain 
has occurred. The swelling usually recedes in three to 
seven days and the patient gradually resumes activity, 
not realizing the seriousness of the initial injury. 
Later, symptoms of pain, swelling, or giving way lead 
the patient to seek orthopedic consultation. The in-

Fig. 2. Arthroscopic findings of prospective group of 
study patients. 1) Neurovascular bundle; 2) genicular 
arteries; 3) fibular collateral ligament; 4) lateral meniscus; 
5) deep capsular ligaments; 6) medial meniscus; 7) me
dial collateral ligament; 8) anterior cruciate ligament; 9) 
posterior cruciate ligament; F) femur; M) meniscus; P) 
metal probe; T) tibia. (Reproduced by permission of au
thor and publisher.8) 
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jury is now in the chronic phase. Some ligament 
injuries require surgery, some require plaster immo
bilization; minor injuries can be treated with early 
return to activity. The point is to reach a correct 
diagnosis so the right treatment program can be pre
scribed. 

Our prospective study indicates the value of ar
throscopy in providing further information to deter
mine the extent of acute knee injury and to outline a 
rational treatment program. With partial tears of the 
anterior cruciate ligament, we initiate protective mea
sures to prevent further injury to the weakened liga
ments, inasmuch as we hope some healing will occur. 
Our program consists of plaster immobilization for 
four weeks followed by graduated weight-bearing and 
range-of-motion exercises for another four weeks. 
Activities are then permitted over the next four weeks, 
depending on the return of endurance, muscle 
strength, and neuromuscular skills. We believe that a 
similar time period for healing is also indicated when 
partial to near-complete disruption of other ligamen
tous structures are found and a definite laxity is 
detected. An increase in laxity of 5 mm or more 
always indicates that a primary ligament restraint has 
been significantly damaged.4 If the laxity is less than 
5 mm, no plaster immobilization is used, although 
protection and rehabilitation are required after the 
acute symptoms subside. If no cruciate or other liga
mentous damage is detected on arthroscopy and re
sults of a laxity examination under anesthesia and 
arthroscopy are normal, then a program of rapid 
rehabilitation and early return to activity can be 
started without fear of causing additional damage. 

In selected knees in our prospective study, a pri
mary reconstruction of a midsubstance tear of the 
anterior cruciate ligament was performed. We are 
highly selective about who undergoes such ligament 
reconstructive procedures. Some patients adjust rea
sonably well to anterior cruciate laxity and do not 
require surgery. Thus, finding a torn anterior cruciate 
ligament on arthroscopy does not in itself justify 
reconstruction, particularly for less active, older, or 
nonathletic patients. We adopt a trial of function 
approach with the expectation that a certain percent
age of patients will not develop a functional disability. 
The seriousness of the anterior cruciate laxity is ex
plained to the patients and they are told that stren
uous activities such as jumping, turning, or twisting 
motions will probably result in giving way, pain, and 
swelling symptoms in the knee. The important points 
are to follow up such patients, have them keep up a 
maintenance conditioning program, and instruct 

them in what activities they may or may not perform. 
Most also benefit from a Lenox Hill derotation brace. 
Equally, not every knee with an acute hemarthrosis 
requires arthroscopy, and clinical judgment is re
quired in such cases. The older or less active patient 
with an acute hemarthrosis of the knee need not 
undergo arthroscopy, inasmuch as there is no consid
eration for anterior cruciate repair or early return to 
activity. 

The goal of this paper is to bring to physical 
therapists' attention the symptoms and implications 
for functional disability of a knee with a deficient 
anterior cruciate ligament. Many other aspects of this 
complex problem are discussed in detail 
elsewhere.2,5-7 Still, the physical therapist can readily 
determine and evaluate important details of how the 
injury occurred, what symptoms resulted, where the 
pain is, and, importantly, if there is joint swelling. 
These factors readily establish the seriousness of the 
injury. A cursory examination of the stability of the 
extremity may also provide clues. The gentle testing 
involves the anterior-posterior drawer test at 30 de
grees of knee flexion and a mild varus and valgus 
(adduction-abduction) stress test. This will determine 
if gross laxity is present. No further examination need 
be conducted by the initial evaluator. In fact, further 
knee motion may produce more muscle spasm and 
make later definitive evaluation by the treating phy
sician more difficult. Rather, the limb should be 
immobilized in a compression dressing with elevation 
of the extremity and ice packs applied outside of the 
dressing. At no time should the patient be allowed to 
bear weight on an acutely painful or swollen knee. 
Acute effusion in the knee joint, with pain and limi
tation of motion, is an urgent case that should quickly 
be brought to the attention of the treating physician. 

SUMMARY 

A retrospective study and a prospective study com
prising 186 patients with "typical knee sprains" were 
conducted at the University of Cincinnati Sports 
Medicine Institute. We concluded that the commonly 
encountered mild knee sprain may actually be a 
serious knee injury whose severity is easy to under
estimate. Traumatic hemarthrosis indicates a serious 
knee injury. Arthroscopy showed that a surprising 72 
percent of the patients in the prospective study had 
disruption of the anterior cruciate ligament (partial 
tear in 28%, complete tear in 44%). In addition to the 
72 percent of anterior cruciate ligament tears, associ
ated injuries included meniscus tears (62%), osteo-
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chondral fractures or fissures to the joint surface 
(20%), and other significant ligament disruptions 
(20%). Any joint effusion within 24 hours of knee 
injury, no matter how trivial, suggests a need for 
further diagnostic tests beyond the initial examina
tion. In our study, our clinical examination alone 

consistently underestimated the extent of injury, re
sulting in inadequate information for treatment de
cisions. Conversely, arthroscopy and examination un
der anesthesia provided information on the extent of 
injury, allowing an accurate diagnosis and formula
tion of a rational treatment program. 
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