
volume of an initial hamstring injury,
grade 1 severity, and an ipsilateral
ACL reconstruction were risk factors
for reinjury, and that agility and stabili-
zation exercises may be protective
against recurrence of hamstring injuries
in athletes.

COMMENTARY
The recurrence of hamstring injury

is an important issue in sport medicine
that has essentially remained unchanged
despite a plethora of research and many
attempts to reduce the high rates of
recurrence in sport. There is agreement
that a history of hamstring injury is the
greatest risk factor for a subsequent
injury.1 The review by de Visser et al
attempts to identify further factors that
may be implicated in the likelihood of
recurrence. Only 5 studies were included
in the review because of the strict selec-
tion criteria and, therefore, only limited
evidence of increased risks were identi-
fied for the grade of the initial injury,
ipsilateral ACL reconstruction, and a larger
volume size of tear on MRI. Grade 1
strains were associated with recurrence
more frequently than grade 2 strains,
which seems counter intuitive and also
conflicts with the finding of larger vol-
ume on MRI as a risk factor for recur-
rence. The results also suggest that if
a hamstring-injured athlete has had an
ACL reconstruction on the same side,
regardless of the type of graft, there is
a greater risk of sustaining another ham-
string injury. Clinically, this would
apply to a small number of patients.

The selection criterion that required
each study to present data that allowed for
classification of the severity of the initial
injuries limited the number of studies
determined to be eligible for inclusion
and thus the value of the review findings.
Fifteen studies, many of them of high
quality, were excluded because the sever-
ity of the initial injuries could not be deter-
mined. Considering the results of Gibbs
et al2 that reinjuries were less likely for
grade 2 hamstring injuries than for grade
1 injuries, it would have been advanta-
geous to view severity of the initial injury
as an independent risk factor rather than as
a selection criterion. All studies that re-
ported previous hamstring injuries, regard-
less of whether severity was graded, could
then have been included.

The review also highlighted that if
an injured athlete completed an agility-
based rehabilitation program, there
was some limited evidence that the risk
of recurrence was reduced. However,
the inclusion of intervention studies
in the evaluation of risk factors intro-
duces another level of complexity and
presents a number of concerns. Inter-
ventions intended to reduce recurrence
are best suited to reviews of the effi-
cacy of preventative strategies because
they may not allow for the identifica-
tion of patient factors and injury char-
acteristics that could be contributing to
further injury.

The review by de Visser et al is an
important step in understanding recur-
rence of hamstring injuries. Further re-
views in this area are warranted,
considering the ongoing impact of this
injury in sport. Careful consideration of
the selection criteria for articles in
a review is essential to ensure that the
information can confidently guide clini-
cal management and research direction.
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Prevention of Anterior
Cruciate Ligament Injury in
Athletes: A Review

Sadoghi P, von Keudell A, Vavken P.
Effectiveness of anterior cruciate lig-
ament injury prevention training pro-
grams. J Bone Joint Surg Am.
2012;94:769–776.

Objective: To investigate whether ante-
rior cruciate ligament (ACL) prevention
programs reduce risk of injury in ath-
letes, and which prevention program is
most effective, by means of a review of
the literature and meta-analysis of the
results.
Data Sources: PubMed, MEDLINE,
EMBASE, CINAHL, and the Cochrane
Central Register of Controlled Trials
databases were searched online using
the terms anterior cruciate ligament,
knee, injury, prevention, and control.
The reference lists of relevant studies
were searched for further trials.
Study Selection: Prospective controlled
studies of humans, in any language, that
reported on proprioceptive neuromuscu-
lar training techniques for ACL injury
prevention compared with usual training
programs were selected if they reported
clinical outcomes and had an attrition
rate of ,20%. Three independent
reviewers selected the studies and
resolved differences by consensus. After
duplicates were eliminated, the search
identified 723 reports. Eight studies
met the selection criteria.
Data Extraction: Details of the study
design, participant characteristics, the
intervention, the number of ACL inju-
ries at follow-up, the duration of fol-
low-up, and the sport played were
extracted. Study quality was scored
0 to 3, according to use of randomization
and blinding and adequacy of follow-up
of participants. Pooled risk ratios (RRs)
were calculated in random-effects models.
Main Results: Participants in the stud-
ies were predominantly women or girls
who played soccer, basketball, or vol-
leyball. The interventions included pro-
prioceptive neuromuscular training and
agility skills as well as strength, flexibil-
ity, and cardiovascular training, done
either preseason or for 30 days to 12
weeks during the season. With 1 excep-
tion, the results of the interventions were
positive, with the number needed to treat
to prevent 1 ACL injury varying from 5
to 187 in those 7 studies. The pooled RR
favoring the interventions was 0.38
(95% confidence interval [CI], 0.20-
0.72). This included 34 ACL injuries
among the 3905 intervention partici-
pants and 181 ACL injuries among the
6703 control participants. The pooled
RR among female athletes was 0.48
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(95% CI, 0.26-0.89) and among male
athletes was 0.15 (95% CI, 0.08-0.28).
The mean quality score for the studies
was poor (mean, 1 point; 95% CI, 0.43-
1.57 points). No variable such as type of
intervention, timing of the program, or
length of the program was clearly related
to effectiveness.
Conclusions: Neuromuscular-focused
exercise training programs to prevent
ACL injuries were effective among both
female and male athletes. Despite the
poor methodological quality of the stud-
ies, the results were consistent.

COMMENTARY
The devastating consequences

associated with ACL injury make pre-
vention critical. Several large studies
evaluating the effects of ACL injury pre-
vention programs and offering mixed
results have been published.1–3 The thor-
ough systematic review of the literature
and meta-analysis of the effects of ACL
injury prevention programs by Sadoghi
et al was current as of December 2010.
There seemed to be a low risk of pub-
lication bias in the review, which is
important because it reduces the possi-
bility that studies not showing a posi-
tive effect of ACL injury prevention
were not published. Heterogeneity
among the results of the studies was
significant, but the authors were able
to pool the data using a random-effects
model. Unfortunately, the heterogene-
ity of the studies also describes a limi-
tation of the current literature because
it restricted the authors’ ability to make
specific recommendations regarding
the types of programs necessary to re-
duce injury rates. In addition, the
research quality of the included body
of evidence was less than optimal, with
few randomized controlled trials. Des-
pite the low quality of the studies, the
sensitivity analyses suggested that the
findings were robust and, thus, that
ACL injury prevention programs are
beneficial.

The review helps to cement the
importance of ACL injury prevention.
Sadoghi et al found a substantially ben-
eficial effect of these programs, with
a 52% reduction in the risk of an ACL
tear in female athletes and an 85%
reduction in male athletes. This is not
the only systematic review to show

a reduction of ACL tears from ACL
injury prevention programs, but it con-
curs with other analyses that have con-
sistently demonstrated their benefit. In
addition, other studies published since
the completion of the review by Sadoghi
et al show a significant reduction in
ACL injuries with ACL injury preven-
tion programs.4,5

If every sports program in the
United States were to implement ACL
injury prevention programs, we might
expect more than 60 000 ACL injuries
to be prevented each year. This, albeit
theoretical, would produce millions of
dollars in health care savings, potentially
reduce the early onset of arthritis by
thousands of cases annually, and prevent
loss of participation in physical activity
in many cases. The evidence seems con-
vincing that there are protective benefits
of performing neuromuscular proprio-
ceptive training programs with no evi-
dence of harm. Thus, the next step in
the process is to determine what thwarts
the widespread adoption of ACL injury
prevention programs. We desperately
need to find ways to improve the dis-
semination, adoption, and compliance
with these programs in physically
active individuals. Questions about
the optimal strategies for implementa-
tion remain, such as the populations
to target (eg, age groups and high-risk
athletes) and the duration and fre-
quency of the programs.
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The Effectiveness of Injection
Treatments for Patella
Tendinopathy: A Review

Van Ark M, Zwerver J, van den
Akker-Scheek I. Injection treatments
for patellar tendinopathy. Br J Sports
Med. 2011;45:1068–1076.

Objective: To review the effective-
ness of injection treatments for patellar
tendinopathy.
Data Sources: MEDLINE, EMBASE,
CINAHL, and Web of Knowledge data-
bases were searched in May 2010 for
articles published in English, using words
related to patella, tendinopathy, injection,
and types of injection, for example, platelet
rich plasma (PRP), corticosteroid, sclerosis,
aprotinin, and dry needling. Reference lists
of relevant articles were hand searched.
Study Selection: Selection criteria were
studies of humans diagnosed with patellar
tendinopathy that assessed the effective-
ness of an injection treatment, in outcomes
of pain, sport activity, patient satisfaction,
and/or physical tests. Two assessors inde-
pendently identified the articles. After
duplicates were removed, 11 studies (of
153 records) met criteria.
Data Extraction: Descriptions of the
intervention, patient characteristics, previ-
ous treatments, outcomes, and length of
follow-up were extracted from the stud-
ies. Methodologic quality was assessed
by 2 investigators using the 9 Delphi cri-
teria to evaluate both the 4 randomized
controlled trials (RCTs) and the 7 non-
RCTs, which were also assessed on the
Newcastle–Ottawa scale. Consensus was
reached on the scoring.
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