
Preventing Soccer Injuries
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Soccer is the most popular sport in the world and played
by more than 240 million athletes. The incidence of injury is stag-
gering and reaches greater than 30 injuries per 1000 match hours.
Many neuromuscular training programs have been established to
decrease injury, but this program is unique because it addresses

youth soccer.

Source: Junge A, et al. Prevention of soccer injuries: A prospective 
intervention study in youth amateur players. Am J Sports Med. 2002;

30(5):652-659.

The purpose of this prospective, controlled, interven-
tion study was to evaluate the effects of an injury prevention

program on the incidence of soccer injuries in male, youth amateur
players. Seven soccer teams from Switzerland enrolled their ath-
letes and coaches in a prevention program. The program focused on
education and supervision of coaches and players. Seven control
teams were instructed to train and play soccer under their current
training program. Both groups recorded injury incidence and player
participation. Injury reports were completed weekly for 194 play-
ers. The study identified an injury incidence of 6.7 in the injury pre-
vention group and 8.5 in the control group per 1000 hours of train-
ing. Therefore, 21% fewer injuries were identified in the injury pre-
vention group. Junge and colleagues concluded that the incidence
of soccer injuries could be reduced by participation in an injury pre-
vention group. 

■ COMMENT BY JAMES R. SLAUTERBECK, MD
Soccer participation is on the rise among the youth of the world.

The number of injuries among them is staggering. The purpose of
this study is to protect our youth from significant injuries that may
alter their athletic careers and general well-being. Significant
injuries are far too common an event in our athletic population.
The long-term outcome of these injuries and their treatments is not
known; therefore, prevention is the best remedy.
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This prevention program was designed to reduce
injury and included specific warm up, cool down, taping
of unstable ankles, rehabilitation of injury, and promo-
tion of the spirit of fair play. Additionally, subjects per-
formed 10 sets of exercises designed to improve the sta-
bility of the ankle and knee joints, the flexibility and
strength of the trunk, hip, and leg muscles, as well as to
improve coordination reaction time and endurance.
These procedures and exercises resulted in a reduction
of injury by 21%.

I believe this is a very valuable study. We need to
support programs that are designed to decrease injury
risk and to increase overall health. Although the caus-
es for knee ligament injury are unknown at this time,
clearly we can support physical training programs that
decrease injury and increase active participation in
sports. Additionally, I encourage those individuals
who are searching for risk factors predicting injury to
continue their search so that additional treatment regi-
mens can be developed to make sports participation
safer and more enjoyable for athletes, parents, and
spectators.   ■

Successful Arthroscopy 
for Arthritis
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A retrospective study with 2- and 5-year
results finds arthroscopy beneficial in selected patients. 

Source: Fond J, et al. Arthroscopic debridement for the
treatment of osteoarthritis of the knee: 2- and 5-year results.
Arthroscopy. 2002;18(8):829-834. 

Arthroscopic treatment of mechanical com-
plaints in patients with osteoarthritis has been an

acceptable form of treatment for many years. A recent
study in The New England Journal of Medicine by
Moseley and associates has challenged that treatment by
stating that arthroscopic treatment is no better than
placebo.1 This study by Fond and colleagues looks at the
mechanical effects of tibial osteophytes and notch
impingement leading to decreased range of motion, and
the results of arthroscopic treatment of the same. 

Over a 4-year period, 64 patients underwent arthro-
scopic surgery for the diagnosis of osteoarthritis. Thirty-
six patients were available for 5-year follow-up. All
patients had failed nonoperative treatment and many had
been recommended for total knee arthroplasty. Eleven
had unicompartmental arthritis, 9 had bicompartmental
arthritis, and 16 had tricompartmental arthritis. Patients
with inflammatory disorders or severe angular malalign-
ment were excluded. Treatment was dependent on
demonstrated pathoanatomy, but typically included
treatment of meniscal pathology, stabilization of chon-
dral defects, removing impinging tibial and notch osteo-
phytes, removal of sub patellar osteophytes, partial syn-
ovectomy, and lateral retinacular release. HHS scores
and ROM were recorded at both follow-up time periods. 

The mean preoperative HSS score was 29.2. The
mean postoperative HSS score at 2-year follow-up was
48.0 and at 5-year follow-up was 43.2. Good or excellent
results were obtained in 32 patients at 2-year follow-up,
which deteriorated to 25 patients at 5-year follow-up.
Eight patients were rated as failures and underwent fur-
ther surgeries to include 7 total knee arthroplasties and 1
high tibial osteotomy. All failures were in patients with
tricompartmental arthritis. Results also correlated highly
with preoperative range of motion. The 4 early failures
were in patients with a mean flexion contracture of
15.6°. The 11 patients with fair-to-poor results at 5-year
follow-up also had a flexion contracture > 15°. These
patients also had lower preoperative HSS scores, averag-
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ing < 22. The 25 patients with a satisfactory result had a
mean preoperative flexion contracture of 7.3° and a
mean HSS score of 33. 

They concluded that arthroscopic treatment of osteoarthri-
tis is indeed beneficial and removal of anteromedial tibial
osteophytes that were blocking extension improved postoper-
ative motion. Failures occurred in patients with preoperative
tricompartmental disease, a greater than a 10° extension
deficit, and HSS score of less than 22.

■ COMMENT BY COL. PATRICK ST. PIERRE, MD
This paper is very timely in that once again we have a

study that supports the use of arthroscopy in the treat-
ment of osteoarthritis in selected patients. It makes us
question the wide brush conclusion of the Moseley arti-
cle that arthroscopy in these patients is a waste of money
and should not be performed. However, does it provide
new and useful information concerning what has existed
in the literature? Fond et al reference 13 previous retro-
spective studies citing the benefit of lavage, meniscecto-
my, debridement and abrasion chondroplasty, but note
that previous studies did not focus on restoration of full
extension. In fact, only one study by Baumgaertner and
associates looked at preoperative range of motion and
they did not note an effect on outcome.2 This study is
unique in that they focus on anterior tibial and inter-
condylar notch osteophytes and the restoration of full
extension in these patients. 

This study has several limitations that are acknowl-
edged by Fond et al. It is once again a retrospective study
and has only a 56% follow-up at 5-years. This is signifi-
cant, and if 28 patients had total knee arthroplasties done
by other surgeons, the conclusions would be entirely dif-
ferent. However, looking at the patients available for
evaluation, Fond et al were able to improve outcomes for
patients with less than tricompartmental arthritis and
flexion contracture of less than 10° by performing
arthroscopic debridement. If these patients were contem-
plating total knee arthroplasty, then a service has been
done by allowing them to have good-to-excellent func-
tion for 5 years and delay surgery. Also, if the natural
history of the patients with less severe disease is to
progress, then the surgery is beneficial in restoring full
extension and maintaining a higher HSS score, delaying
total knee arthroplasty.

However, this study may be more helpful in telling us
who not to arthroscope. Patients with preoperative tri-
compartmental DJD, flexion contracture of > 10°, and
low HSS scores all did poorly and went on rapidly to
total knee arthroplasty. These conditions should be con-
sidered contraindications to arthroscopic debridement
and total knee arthroplasty should be considered the

operative treatment of choice.
The Moseley article has cast a shadow of doubt on the

effectiveness of arthroscopic debridement in patients
with osteoarthritis. Fond et al have provided useful infor-
mation that we can use in selecting the appropriate
patients for this procedure.   ■

References
1. Moseley JB, et al. A controlled trial of arthroscopic

surgery for osteoarthritis of the knee. N Engl J Med.
2002;347(2):81-88.

2. Baumgaertner MR, et al. Arthroscopic debridement of
the arthritic knee. Clin Orthop. 1990;253:197-202.

Reharvested 
Patellar Tendon Grafts
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: With appropriate preoperative planning, a
reharvested patellar tendon can successfully be used for
revision anterior cruciate ligament reconstruction.

Source: O’Shea JJ, Shelbourne KD. Anterior cruciate liga-
ment reconstruction with a reharvested bone-patellar tendon-
bone graft. Am J Sports Med. 2002;30(2):208-213.

Revision acl reconstruction when both patel-
lar tendons have previously been harvested is an

unusual occurrence and thus has not been closely inves-
tigated. The present study evaluates knee stability and
quadriceps strength following ACL reconstruction using
a reharvested bone-patellar tendon-bone graft.

Eleven patients who underwent revision ACL recon-
struction with a reharvested bone-patellar tendon-bone
graft were evaluated. All patients had previously under-
gone at least 2 ACL reconstructions in which they had
bone-patellar tendon-bone grafts harvested from each of
their knees. After each patient was diagnosed with a
recurrent ACL injury, any knee effusion was eliminated
and full range of motion was obtained. Each patient was
subsequently evaluated objectively for range of motion,
stability, and isokinetic leg strength. Prior to surgery, an
MRI scan was conducted to determine the width of the
patellar tendon and the quality of the tissue, thus assist-
ing in the location of the tendon to be reharvested. Each
patient underwent a miniarthrotomy ACL reconstruc-
tion. The graft was harvested from 7 to 8 mm of the
regenerated tendon and 2 to 3 mm of untouched tendon.
In all cases, 5 mm of tendon at the border of the harvest
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site was left to allow for suture closure of the tendon
defect. 

The rehabilitation protocol was based upon whether
the graft was reharvested from the ACL-injured knee or
the contralateral knee. Subjective evaluation included
the modified Noyes knee questionnaire and a return-to-
activity questionnaire. Range of motion, stability, and
quadriceps strength were measured objectively.

All 11 patients were available for subjective follow-
up and 8 patients were available for objective follow-up
for at least 2 years postoperatively. The mean modified
Noyes total score (100 points possible) was 89.3 ± 6.9.
The average return to light sports was 5.1 weeks and the
average return to full sports was 5.4 months.

The mean range of motion for the ACL-reconstructed
knee was 6/0/133 at 1 month postoperatively and
6/0/145 at long-term follow-up. The KT-1000 side-to-
side difference in stability between the knees was 1.6 ±
1.2 mm. Subjectively, 9 of the 11 patients reported a sta-
bility of 20 out of 20 (normal stability), and 2 patients
reported 16 out of 20 (mild instability with twisting/piv-
oting). The mean isokinetic quadriceps muscle strength
was 103% of that of the opposite knee. 

■ COMMENT BY BRIAN J. COLE, MD, 
& NINA SHERVIN
Revision surgery following ACL reconstruction

when bone-patellar tendon-bone grafts have already
been harvested from both knees is very uncommon.
The findings of the present study suggest, however,
that revision ACL reconstruction with reharvested
bone-patellar tendon-bone grafts is a viable course of
action when coupled with the appropriate preoperative
planning (ie, use of MRI to evaluate best quality ten-
don and remaining patellar and tibial bone). A previ-
ous study found that such a procedure resulted in a
higher complication rate and lower functional scores1

while another found mixed results.2 Although the
strength and stability of the patients following the
surgery were compared to preoperative baseline val-
ues, a study comparing the operative group to a control
group may enhance the findings. Given the small num-
ber of patients evaluated and the paucity of literature
on the topic, further investigation is required to estab-
lish the use of reharvested bone-patellar tendon-bone
grafts in revision ACL reconstruction. Clearly, other
options such as hamstring autograft or allograft recon-
struction offer alternatives to reharvesting a bone-
patellar tendon-bone graft.   ■

References
1. Kartus J, et al. Ipsi- or contralateral patellar tendon

graft in anterior cruciate ligament revision surgery. A
comparison of the two methods. Am J Sports Med.
1998;26:499-504.

2. Colosimo AJ, et al. Revision anterior cruciate ligament
reconstruction with a reharvested ipsilateral patellar
tendon. Am J Sports Med. 2001;29:746-750.

Partial Tears of the ACL in
Children and Adolescents
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: This report prospectively examined the func-
tional outcome of partial ACL tears in 45 children and
adolescents treated conservatively. 

Source: Kocher MS, et al. Functional outcome of the conserv-
ative treatment of partial tears of the ACL in children and
adolescents. Am J Sports Med. 2002;30(5):697-703.

Acl ruptures in children and adolescents are
a growing problem in sports medicine. Though the

true incidence and prevalence are unknown, the numbers
are definitely increasing. The appropriate treatment for
ACL tears, especially partial tears, is controversial. Intra-
articular repair across open physes may be contraindicat-
ed due to possible growth disturbances. In addition, chil-
dren have greater ligament healing potential. The results
of nonsurgical treatment of complete ACL tears in the
pediatric population have been poor, but the results of
conservative treatment of partial tears have not been
established. The purpose of this study was to report the
functional outcome of partial tears of the ACL in the
pediatric population and determine risk factors for the
failure of conservative treatment.

This was a well-done, prospective cohort study of 45
immature and mature patients, age 17 and younger. All
had a Lachman and pivot shift test of grade A or B (nor-
mal or near-normal) and arthroscopic evidence of a par-
tial ACL tear and did not undergo ACL reconstruction
(initially). 

The statistical analysis was appropriate and well
designed. It progressed from univariate inter-group com-
parisons to multivariate analyses and survivorship analy-
ses. The results were well supported. Thirty-one percent
of patients went on to ACL reconstruction an average of
13.5 months postinjury. Univariate analysis demonstrat-
ed significant associations between the need for recon-
struction and 1) tears of greater than 50%; 2) predomi-
nantly posterolateral tears; 3) grade B pivot shift test;
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and 4) old chronological and skeletal age. Multivariate
analysis identified only 1 and 2 as significant predictors
of subsequent ACL reconstruction.

■ COMMENTS BY TIMOTHY E. HEWETT, PhD
This is a very strong study of ACL injury and con-

servative treatment in the young, athletic population.
The prospective study design is a good one. Kocher
and associates recommend nonoperative treatment for
partial ACLs in patients 14 years or younger with
near-normal Lachman and pivot shift tests. They rec-
ommend reconstruction in athletes who are older or
have a greater than 50% tear or who have a predomi-
nantly posterolateral tear. I believe Kocher et al’s rec-
ommendations to be well founded based on the study
results. They stayed well within their findings in the
discussion. I highly recommend this study for those
physicians who deal with ACL injury in the pediatric
population.   ■

Open Growth Plates 
and ACL Surgery
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: By avoiding crossing the growth plate with
the bone plug or the screw, the authors safely treated 10
patients with endoscopic B-T-B techniques despite sig-
nificant growth remaining.

Source: Fuchs R, et al. Intra-articular anterior cruciate liga-
ment reconstruction using patellar tendon allograft in the
skeletally immature patient. Arthroscopy. 2002;18(8):824-828.

There is lack of consensus regarding the opti-
mal method to treat the occasional skeletally imma-

ture patient with an ACL tear and significant remaining
growth. Fuchs and colleagues from the University of
Miami retrospectively reviewed their experience over a
4-year period, identifying 10 patients (mean age, 13.2;
range, 9-15 years of age) surgically treated. To qualify as
having significant remaining growth, patients had to
have wide-open physes, be premenarchal, or have no
pigmented axillary hair.  Treatment consisted of standard
endoscopic B-T-B technique using patellar allograft, a
single incision, 9-mm tunnels, and conventional land-
marks. However, they pulled the graft deep within the
femur so that both the interference screw and the bone
plug were above the physis. By using allograft from an
adult in a smaller patient, the graft was long enough for

the distal bone plug and screw to also be below the tibial
physis. Thus, only patellar tendon crossed the physes.

In no case did the patients develop angular deformity
or growth arrest. This is despite averaging 10 cm of
growth after the procedure. At an average of 40 months
(minimum 2 years), 9 of 10 had good or excellent results
by Lysholm scores and IKDC rating, with 1 patient who
had more severe meniscal pathology complaining of
intermittent swelling. Stability by KT-1000 testing was
less than 3 mm in 8 patients and between 3-5 mm in 2.
All patients would opt for surgery again.

■ COMMENT BY DAVID R. DIDUCH, MS, MD
When the occasional patient with lots of growth left

tears their ACL, treatment options include no surgery,
delayed surgery, or early surgery that risks growth prob-
lems. For those individuals with symptomatic instability,
any delay in surgery carries major risk for further perma-
nent damage to menisci and articular cartilage. Indeed,
only 1 patient in this study had intact menisci. Bracing
and activity modification are difficult propositions in this
active and often noncompliant age group. Surgical
options such as primary repair or extra-articular recon-
structions have been shown to do poorly. 

Other authors have demonstrated success with intra-
articular reconstructions by using soft tissue grafts, small
tunnels, and suspensory fixation distant from the physis,
or an “over the top” technique and 2 incisions. While
many physicians report good success with B-T-B grafts,
their “skeletally immature” patients were really within a
year of completing growth. Not so with this study, where
the mean growth after reconstruction was 10 cm. It is
interesting to look at how far the interference screws get
separated at final radiographic follow-up. Given the sta-
ble knees, this means either that the graft itself is remod-
eling and lengthening with growth, or aperture healing
of the graft occurs, allowing the growth to occur deeper
within the tunnel.

So how did they succeed where others have failed?
By adhering to a few proven principals. They used
slightly smaller tunnels and avoided any bone or hard-
ware crossing the physis. Growth arrest does not seem
to occur if the tendon crosses the physis. Although
hamstring would appear to be a good autograft
choice, and I much prefer autograft whenever possi-
ble, variability in hamstring tendon diameter can be a
problem in this age group. Perhaps distal third quad
tendon autograft would be another option. Patellar
autograft was not ideal given that the tibial tubercle
contains the open tibial physis. Certainly this paper’s
approach appears to offer a viable alternative to treat a
difficult problem.   ■
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Proximal Ulna Stress Injuries
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: This clinical report describes the presenta-
tion and MRI findings of a relatively uncommon and
under-reported stress injury of the ulna in the dominant
elbow of 7 professional baseball players.

Source: Schickendantz MS, et al. Stress injury of the proxi-
mal ulna in professional baseball players. Am J Sports Med.
2002;30:737-741.

Dr. schickendantz and associates report the
clinical, radiographic, and MRI findings of a series

of 7 professional baseball players (6 pitchers, 1 catcher)
with posteromedial elbow pain attributed to stress reac-
tion of the proximal ulna and their treatment regimen.
They note a variable length of time playing professional-
ly and duration of symptoms prior to diagnosis. Common
physical exam findings were pain reproduced with valgus
stress testing and forced hyperextension of the elbow, and
that all the athletes had an intact ulnar collateral ligament
(UCL). They also noted pain to palpation and pain with
percussion on the ulna.  Plane radiographs were normal,
so that the diagnosis was confirmed with MRI.

Dr. Ho, their radiologist, described consistent findings
in the 7 cases: poorly defined patchy areas of low signal
intensity in the proximal posteromedial olecranon, con-
tinuous with the cortex seen on all of the T-1 weighted
images. All STIR images showed areas of high signal
intensity in the posteromedial olecranon. These findings
are consistent with bone edema and hyperemia. Also
seen were focal linear areas of intermediate signal
through the cortex and subjacent bone of the articular
surface on the proximal ulna, surrounded by the poorly
defined bone edema.  

All players healed with nonoperative treatment, and
Schickendantz et al used MRI to follow these players
until return to play. Six of the players were contacted at
an average of 4 years (range, 2-7 years) and were still
playing professionally, while the seventh player could
not be located after being traded and his playing status
was unknown.  

■ COMMENT BY MARC R. SAFRAN, MD
Proximal stress fractures of the proximal ulna have

been described in the literature. The pathomechanics
involved have also been described, though more thor-
oughly within the Japanese literature. Valgus extension
overload and stress fractures of the proximal ulna certain-
ly are known to occur in the professional and amateur

baseball pitcher and are thought to be part of a continu-
um. This report is important to remind clinicians of this
relatively uncommon clinical entity in the throwing ath-
lete. Theoretically, with continued throwing, the stress
reaction described in this paper may become a stress frac-
ture of the proximal ulna, though no case in this series
progressed, nor are any cases in the literature helpful in
confirming this proposed natural history.

Schickendantz et al describe the clinical presentation,
examination, and MRI findings of this uncommon prob-
lem. They note that the UCL was intact clinically and by
MRI, though they have no objective confirmation, such
as stress radiographs. However, it is well known that
asymptomatic professional baseball pitchers have
increased valgus laxity. Thus a lax, but intact UCL, may
play a role in the pathophysiology of this injury, though
this information is not obtainable from this series. 

Further, Schickendantz et al used the MRI to follow the
players until they returned to play. The bony edema did
decrease, but not necessarily completely prior to becoming
asymptomatic and returning to play. It would have been
interesting to see if the radiographs revealed a stress frac-
ture several weeks after presentation as may occur with
bony resorption around a stress fracture. Further, having
radiographs at final follow-up would also be helpful to see
if this injury completely healed. This is important because
stress fractures of the proximal ulna have a propensity to
develop a nonunion if return to play is too soon, and these
nonunions may not always be symptomatic. 

The missing information not withstanding, this manu-
script highlights an underreported problem that the clini-
cian caring for throwing athletes should keep in mind
when evaluating posteromedial elbow pain.   ■

Shoulder Instability—The
First Time is the Best Time
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Arthroscopic stabilization of first-time anteri-
or shoulder dislocations resulting from trauma signifi-
cantly reduces the rate of recurrence when compared
with nonoperative treatments.

Source: Bottoni CR, et al. A prospective, randomized evalua-
tion of arthroscopic stabilization versus nonoperative treat-
ment in patients with acute, traumatic, first-time shoulder
dislocations. Am J Sports Med. 2002;30(4):576-580.

Conventional, nonoperative treatment of
first-time shoulder dislocations in young athletes
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has been shown to result in a high rate of recurrence and
instability; whereas, other studies have suggested that
operative treatment following shoulder dislocations sig-
nificantly reduces the rate of recurrence. The present
study compares nonoperative treatment of patients with
first-time, traumatic shoulder dislocations with early
arthroscopic Bankart repair with a bioabsorbable tack.

Patients between the ages of 18 and 26, from a pop-
ulation of active-duty military personnel, who sus-
tained a primary, traumatic shoulder dislocation that
required manual reduction, were prospectively ran-
domized into 1 of 2 treatment groups. A total of 14
patients were treated nonoperatively and 10 patients
were treated operatively. 

The nonoperative patients had their shoulders immo-
bilized for 4 weeks in a sling and underwent a rehabilita-
tion regimen. After 4 months, the nonoperative patients
returned to full active duty, including contact sports. The
operative patients underwent arthroscopic stabilization
using a Suretac (Acufex Corp, Mass) within 10 days of
the injury. The operative patients followed the same
rehabilitation regimen as the nonoperative patients,
including 4 weeks immobilization in a sling after
surgery, and returned to full active duty and contact
sports 4 months postoperatively.

Patients were examined regularly with a minimum
follow-up time of 24 months and a maximum of 56
months. The criteria for unsuccessful treatment was
either a second dislocation, symptomatic subluxation or
instability preventing return to active duty, or requiring
an additional surgical stabilization procedure. Patients
were evaluated using the single assessment number eval-
uation (SANE) method as described by Williams and
associates1 and the L’Insalata shoulder evaluation.2

Three of the 24 patients were lost to follow-up
resulting in 12 patients in the nonoperative group and 9
in the operative group. Nonoperative treatment failed in
9 of the 12 nonoperative patients (75%) while the oper-
ative treatment failed in only 1 of the 9 operative
patients (11.1%). Six of the 9 nonoperative patients
with failed treatment ultimately underwent an open
Bankart reconstruction. 

There was no statistical difference between the
operative and nonoperative groups with respect to
range of motion 6 months after the injury or
surgery. Patients in the operative group scored high-
er (P < 0.002) in both the SANE and L’Insalata
scores than the patients in the nonoperative group.
Based on a patient survey, 6 of the 9 operative
patients (67%) rated their shoulders “excellent”
while only 3 of the 12 nonoperative patients (25%)
provided the same rating. 

■ COMMENT BY BRIAN J. COLE, MD, 
& NINA SHERVIN
The rate of redislocation following an initial traumatic

shoulder dislocation in younger patients has been vari-
ably reported. Such discrepancies may stem from the
patient population evaluated (eg, West Point cadets vs
civilians). The present study, although based upon
active-duty military personnel, more closely approxi-
mates a relatively young, athletic group in the general
population. The high rate of treatment success and lack
of complications with the bioabsorbable tack strongly
suggest that arthroscopic stabilization of first-time, trau-
matic shoulder dislocations is a safe and effective alter-
native to conventional, nonoperative treatment. It is pos-
sible, however, given our experience with the Suretac
that patients treated with chronic recurrent instability
may not fare as well due to the presence of secondary
pathology, such as capsular stretch, contributing to their
instability.   ■
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Heterotopic Ossification
Associated with Knee 
Dislocation
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The incidence of heterotopic ossification asso-
ciated with knee dislocations was approximately 25% in
this study. Approximately half of these were severe.

Source: Stannard JP, et al. Heterotopic ossification associat-
ed with knee dislocation. Arthroscopy. 2002;18(8):835-839.

Knee dislocation, like other orthopaedic trau-
ma, is often associated with high-energy trauma. A

known complication of knee dislocations, regardless of
treatment, is heterotopic bone formation. This can
adversely affect outcome and severely restrict knee
motion. Stannard and colleagues state that the purpose
was to determine the prevalence of heterotopic ossifica-
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tion (HO) following knee dislocation. 
Stannard et al reviewed 56 knee dislocations that were

treated at their institution over a 2½ year period. They
classified the injuries based on Wascher’s modification
of Schenk’s grading system. Basically, this system
assigns higher numbers to higher degrees of injury rang-
ing from PCL intact injuries (KDI) to knee dislocations
with periarticular fractures (KDV). Their treatment pro-
tocol involves reconstructing the PCL and associated
posterolateral and/or posteromedial structures acutely
with delayed ACL reconstruction.

A total of 14 of 56 dislocations developed HO, for an
incidence of 25%. Half of these were considered severe
(grade III or IV) HO. Stannard et al found a higher inci-
dence with open dislocations (three fifths of patients).
There was also a significant increase in HO formation
seen with HO at other anatomical sites, motor vehicle vs.
pedestrian injuries, and knees that developed arthrofibro-
sis. There was a trend toward significance with higher
grade injuries and injuries that required irrigation and
debridement. Interestingly, there was no association of
HO with head injury in this study.  

■ COMMENT BY MARK D. MILLER, MD
Knee dislocations are relatively uncommon but cer-

tainly not rare. Since the advent of automobile air bags,
the incidence of these injuries appears to be on the rise.
Accidents that may have previously been unsurvivorable
now roll into emergency rooms across the country with
major extremity trauma, including knee dislocations.
Stannard et al report 56 knee dislocations that they treat-
ed over a 2½ year period—about 2 a month. I have
found that these injuries can seriously affect both your
elective operative schedule and your lifestyle. Although
arthrofibrosis is a well-recognized and even expected
sequela of knee dislocations, the incidence of HO—25%
in the current study—is higher than I expected. 

Although this is a retrospective study and suffers all
of the statistical problems associated with this form of
research, this paper does highlight some key points that
should make us consider some type of prophylaxis for
HO (single dose radiation or perhaps indomethicin) in
certain patients. These include patients with open dislo-
cations, those who require a return to the OR for either
lysis of adhesions or irrigation and debridement, and
perhaps more severe injuries. This has not been routine
practice, at least not in my hands but, as a result of this
study, will be now.   ■

CME Questions
36. The incidence of heterotopic ossification following knee disloca-

tions is approximately:
a. 10%.
b. 25%.
c. 50%.
d. 75%.

37. Injury prevention strategies focusing on education, stretching,
and strengthening:
a. can reduce injury in soccer athletes.
b. can not reduce injury rates in soccer athletes.
c. can improve vertical jump height in all trained athletes.
d. None of the above

38. Which one of the following statements is true?
a. ACL ligament reconstruction with a reharvested bone-patellar

tendon-bone graft is an experimental procedure with no success
in humans.

b. ACL ligament reconstruction with a reharvested bone-patellar
tendon-bone graft may be a viable treatment option in patients
who previously had grafts harvested bilaterally.

c. There is no literature on ACL ligament reconstruction with a
reharvested bone-patellar tendon-bone graft.

d. ACL ligament reconstruction with a reharvested bone-patellar
tendon-bone graft is widely indicated in patients requiring ACL
reconstructions.

39. Univariate analysis demonstrated associations between ACL
reconstruction and which of the following?
a. Tears of greater than 50%
b. Predominantly posterolateral tears
c. Grade B pivot shift result
d. Advanced chronological and skeletal age
e. All of the above

40. The recurrence rate of shoulder dislocations following acute,
traumatic, first-time anterior shoulder dislocations is:
a. lower in patients treated nonoperatively compared to arthroscop-

ically treated patients.
b. lower in patients treated arthroscopically compared to nonopera-

tively treated patients.
c. the same in nonoperatively treated patients and arthroscopically-

treated patients.
d. found to occur only in athletes.

Readers are Invited. . .
Readers are invited to submit questions or comments

on material seen in or relevant to Sports Medicine
Reports. Send your questions to: Christie Messina,
Sports Medicine Reports, c/o American Health Consul-
tants, P.O. Box 740059, Atlanta, GA 30374.   ■
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