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ignificant quadriceps mus-

cle atrophv and weakness

develop following anterior

cruciate ligament (ACL) recon-
struction. Muscle volume losses
up to 30% have been reported
in the involved limb. Thus, the
3-month period following sur-
gery is believed to be the most
critical time for restoring mus-
cle function. In a previous study,
Gerber et al from the United
States Military Academy, New
York, reported that a 12-week
progressive, high-force eccen-
tric training program resulted
in signiticantly greater improve-
ments in muscle volume.
strength and function when
compared with a standard reha-
bilitation program following
ACL reconstruction.

Although these findings were

positive. the effect of this exer-

cise intervention was studied
only after the 12-week period.
Griven that the typical recovery
period following ACL recon-
struction exceeds | year, assess-

ment of longer-term benefits is

critical to the evaluation of exer-

cise interventions.

In a follow-up study, the same

authors evaluated the effects of

the eccentric training on muscle
volume. strength and function
at 1 vear after ACL reconstruc-
tion. Forty patients (mean age,
29.3 vears) had undergone ACL
reconstruction and were ran-
domized to either an eccentric
training group or a standard re-

habilitation training group.

Both groups followed a protocol
that emphasized weight-bearing
functional and resistance train-

ing. and carly knee motion. The

cceentric group also completed a
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resistance program focusing on
negative, or eccentric. work of
quadriceps and hip extensors
using a recumbent cycle ergome-
ter. The standard rehabilitation
group completed an exercise
regimen of similar intensity but
with a focus on positive or con-
centric work.,

Seventeen patients in the eccen-
tric group and 15 patients in the
standard group returned for the
L-vear follow-up. Magnetic reso-
nance images of the thigh were
compared with values obtained

3 weeks following ACL recon-
struction. Knee laxity, strength
and functional assessment were
also evaluated.

At follow-up. quadriceps femoris

and gluteus maximus muscle vol-

umes were significantly greater
in the eccentric exercise group.
Quadriceps and gluteus max-
imus muscle volume improved
23.3% and 20.6%, respectively, in
the eccentric group, compared
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with 13.4% and 11.6% in the
standard rehabilitation group
(Figure 1). Quadriceps muscle
strength and hop distance were
also significantly better at 1 year
in the eccentric group. No dif-
ferences were found between
the groups for knee laxity or
functional outcomes.

At 1 year. patients who followed
the progressive eccentric inter-
vention program after ACL re-
construction had muscle strength
and volume changes that ex-
ceeded the improvements found
in the patients who had followed
the standard program. These
findings highlight the impor-
tance of this type of exercise in-
tervention as part of a compre-
hensive rehabilitation program
following ACL reconstruction.
Gerber [P Marcus RL, Dibble LE, et al
Effects of early progressive eccentric
exercise on muscle size and function
after anterior cruciate ligament re-
construction: a 1-year follow-up study
of a randomized clinical trial. Phys
Ther 2000:89:51-59.

hronic Achilles tendinopa-

thy is a common overuse

injury that affects the gen-
eral population. Although =20
different treatment interven-

tions have been proposed in the

literature, few randomized clini-
cal trials exist to guide manage-
ment of this challenging condi-

tion. Recent evidence has shown
both eccentric training and
shock-wave therapy (SWT) to be
effective in symptom reduction,
with success rates >50-60%. In
this study, Rompe et al from the
OrthoTrauma Evaluation Clinic,
Germany, assessed whether the
combined use of these modali-
ties would lead to even better
results in symptom reduction.

Sixty-eight patients with chronic
recalcitrant Achilles tendinopa-
thy of >6 months duration were
randomly assigned to either

an eccentric loading exercise
group or

an eccentric loading exercise +
SWT group.

Eccentric training targeted both
the gastrocnemius and soleus,
and progressed from 1 set/10 rep-
ctitions to 3 sets/15 repetitions,
2X/day. Exercises progressed to
weight resistance when there
was no pain or discomfort. In
group 2, patients began with the
same eccentric training. After

4 weeks, they continued with the
e¢ccentric training program and
were also given 3 sessions of
SWT. The area of maximal ten-
derness was treated, and no
local anesthesia was applied.
Outcome measures included the

B Achilles tendon—specific
VISA-A (a visual analogue
score to assess pain and
activity) questionnaire.

B the Likert scale (1-6) for rat-
ings of sclf-reported improve-
ment and

B 2 numerical rating (0-10) pain
assessment scale.




Table 1. Outcome assessment at 4-month follow-up

4-month mean

Group 1 eccentric

Group 2 eccentric Group 1 vs group 2

Outcome measure loading mean  loading + SWT mean difference
VISA-A score (0-100) 73.0 865 -13.5; p = .0016
Likert scale (1-6) 2.9 2.1 0.8, p=.035
Load-induced pain,

NRS (0-10) 3.9 2.4 1.5; p = .0045

NRS, numerical rating scale.

Outcomes were assessed prior to
randomization and at 16 weeks
after baseline assessment.

At 4 months from baseline, the
VISA-A score increased in both
groups, indicating improvement
in pain, function and activitv. Both
groups improved by >20 points
from baseline measurements
(group 1 improved from 51/100
to 73/100; group 2 improved
from 50/100 to 87/100). Fiftv-six
percent of patients in group 1
and 82% of patients in group 2
rated themselves to be either
completely recovered or to be
much improved on the Likert
scale. The numerical pain
assessment scale also showed
improvements for both groups.
For cach of these outcome
assessments, patients in group
2 (combined cccentric training
with SWT) scored significantly
better than patients in group |1
(Table 1).

In this study, both treatment
groups improved from baseline
vialue. Greater improvements
occurred for the group that re-
ceived eccentric training + SWT,
with a demonstrated success rate
of 82%. In clinical environments
where SWT is not a feasible
option to combine with eccen-
tric training. cccentric training

still provides an effective inter-
vention for management of
chronic Achilles tendinopathy.

Romipe 10, Farier [ Maffulli N, Fecentric
loading versus eccentric loading plus
shock-wave treatment Jor midportion
Achilles tendinopathy. Am | Sports Med
2000, 374051760,

carly 75% of runners will

sustain an overuse injury

that requires a temporary
halt in their running regime. One
of the factors linked to lower ex-
tremity (LE) injuries relates to
the inability to control abnormal
movement patterns in the frontal
and transverse planes. Hip muscle
weakness has been implicated in
LE injuries that include

B ankle sprains,

B patellofemoral pain syndrome
and

B noncontact anterior cruciate lig-
ament injury.

The abnormal movement pat-
terns associated with hip dys-
function include hip adduction
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and internal rotation, knee ab-
duction, tibial internal rotation
and foot pronation.

Traditionally, attempts to control
LE movement patterns with the
goal of reducing injury risk have
involved interventions directed
at the foot. Although recent bio-
mechanical studies have empha-
sized the importance of the hip
in controlling LE position, the
effect of hip strengthening on
the change in LEE mechanics has
not been studied. In this investi-
gation, Snyder et al from the
University of Northern lowa
assessed the effects of a 6-week
hip strengthening program on
LE mechanics during running.

Fifteen healthy women (mean
age, 21.9 years) participated.
Isometric hip strength measure-
ments (external rotation and
abduction) and 3-dimensional
biomechanical analyses were
collected before, at midpoint
and following completion of a
6-week, 3 X /week strengthening
program. The hip strengthening
program included a series of
closed-chain hip abduction and
rotation exercises using a cable-
column for resistance. Resistance
was progressively increased over
the 6-week period.

The study results showed that
the training program increased
isometric hip abduction and
external rotation strength by
13% and 23%, respectively.
Changes in the LE movement
patterns during running in-
cluded a significant reduction
in foot eversion range of mo-
tion (p < .05) and a trend to-
ward a reduction in hip internal
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rotation. Joint moments were
also significantly reduced for
rearfoot inversion (p < .01) and
knee abduction (p < .05).

Although the participants in this
study were without LE pathol-
ogy. the findings support the
concept that hip strengthening
may have a significant, positive
impact on the alteration of move-
ment patterns that are consid-
ered detrimental. Programs that
focus on the hip musculature
should not be overlooked in the
prevention and/or treatment of
LE overuse injuries.

Snveler KR, Earl JE, () Connor KM, Eber-
sole KT Resistance training is acconipe-
nied by increases in hip strength cod
changes in lower extrenity bicuecharics
during running. Clin Biomech 200924
20-5+4.

Enhancing Exercise
Programs for Chronic
Neck Muscle Pain

cck pain originating

from the upper trapezius

muscle (myalgia) is com-
mon in office workers and oth-
ers involved in similar repetitive
work tasks. Recent investigations
have shown that high-intensity
strength training for painful neck
and shoulder muscles markedly
reduced pain in women with
trapezius myalgia,

The aim of this study from Ander-
sen et al from the National Re-
search Centre for the Working
Environment, Denmark, was to
compare the electromyography
(EMG) responses of 5 different
exercises believed to be effective

in activating the neck and shoul-
der muscles. The goal of the
study was to identity the exer-
cises that would best target the
upper trapezius muscle.

Twelve women, aged between
30 and 60 vears, with a clinical
diagnosis of trapezius myalgia,
participated. Surface EMG was
recorded from the upper trape-
zius and deltoid muscles during
5 different strength exercises.
These exercises were

4 shrug (SHR),

2 one-arm row (ONE),
2 upright row (UPR),
4 reverse fly (REV) and
5 lateral raise (LAT).

The maximal voluntary static
contraction (MVC) of the upper
trapezius and deltoid muscles
was first obtained. Peak EMG
during the exercises was then
compared with the MVC values
for each muscle as the patients
performed cach exercise.

For the majority of exercises, the
level of muscle activation ex-
ceeded 60% MVC. Upper trape-
zius activation was greatest with
SHR (102% MVC). followed by
LAT (97% MVC) and UPR (80%
MVC; Figure 2). The latter 2 ex-
crcises (LAT and UPR) require
less training load to achicve
activation levels similar to those
of SHR. and may be considered
as alternative options for patients
with chronic neck myalgia when
SHR is difficult to complete.

[t is important to note. however,
that while these exercises may be
beneficial for rehabilitation pro-

grams targeted to upper trape-
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Figure 2. Normalized EMG activity. The highes!
levels of activation for the upper trapezius were
fotnd in the SHR and LAT exerci “Indicates
significant difference in normalized EMG
hetween e a1l

zius activation. they may aggra-
vate symptoms of shoulder im-
pingement because of the added
resistance to the muscles of the
rotator cuff. Careful monitoring
of patient feedback will enable
modification of the exercises if
needed.

Andersen LL, Kjeer M, Andersen CH, et al.
Mutscle activeation during selected
strength exercises in women with
chronic neck niscle pain. Phys Ther
2(08:88:7003-71 4.
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