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despite the popularity of ham-
string autograft in anterior cruci-
ate ligament reconstruction
(aClr), questions exist about po-
tential negative effects of autolo-
gous hamstring harvest (fig. 1).
perhaps the most notable con-
cern—the potential loss of knee
flexion strength—is supported by
the results of a study Kenneth R.
Morse, MD, presented at the 2009
american orthopaedic society for
sports medicine annual meeting.

in the study, isometric testing
revealed a decrease in hamstring
muscle strength in the involved
extremity of patients who had
undergone aClr with hamstring
autograft. isokinetic testing did
not find any significant
differences.

“based on these results,” said
dr. morse, “we believe that iso-
metric testing may isolate ham-
string strength better than
isokinetic testing. We also believe
that postsurgical rehabilitation
should emphasize hamstring
strength more heavily than it cur-
rently does.”

Testing hamstring strength
study participants included 14 pa-
tients (8 females and 6 males) be-
tween the ages of 18 and 30 years
(median age, 22.5 years) who had
undergone aClr with autologous
hamstring graft 1 to 2 years before
the study.

each patient completed a demo-
graphic questionnaire, the sf-36
general health status Question-
naire, and three outcomes surveys
to rate their knee function. re-
searchers examined the patients to
evaluate their passive range of mo-
tion, maximum standing knee flex-

ion angle, and manual and instru-
mented ligamentous stability.

the vertical jump test and the
one-legged hop test were used to
assess functional strength. after
patients warmed up for 5 minutes
on a stationary bicycle and
stretched, their hamstring and
quadriceps torque in the involved
and uninvolved extremity were
measured isokinetically and iso-
metrically, using a dynamometer.

“hamstring and quadriceps
torque was tested at 60 degrees per
second and 180 degrees per sec-
ond,” said dr. morse. “isometric
knee flexor strength was tested at
30 degrees and 90 degrees of flex-
ion, in both the internally rotated
and neutral positions (fig. 2).”

he noted that isokinetic testing
was performed in the neutral posi-
tion because it is difficult to ensure
an internally rotated position
throughout the range of motion.

“to avoid altered results sec-
ondary to fatigue,” he added, “iso-
metric and isokinetic testing were
performed on separate days, one
week apart, and the order was ran-
domized.”

Different results for testing
isokinetic testing did not reveal any
statistically significant differences
between the involved and unin-
volved extremity. isometric testing,

isometriC testing finds Weakness after hamstring graft aCl
reConstrUCtion

Table 1: Isometric and isokinetic test results

Test Involved Non-Involved Percentage p-value

Extension

60 degrees/sec 79.71 ± 30.60 86.49 ± 18.89 94.31 ± 38.43 0.42

180 degrees/sec 49.61 ± 21.22 46.12 ± 18.18 107.87 ± 24.05 0.29

Isokinetic flexion

60 degrees/sec 43.78 ± 11.61 49.36 ± 12.25 93.68 ± 36.41 0.12

180 degrees/sec 22.86 ± 11.49 25.00 ± 12.84 96.22 ± 24.12 0.13

Isometric flexion

30 degrees neutral 54.04 ± 20.40 68.76 ± 19.44 78.10 ± 15.87 <0.001

30 degrees 47.58 ± 20.32 60.37 ± 17.81 78.71 ± 22.96 0.004
internally rotated

90 degrees neutral 29.26 ± 10.93 46.54 ± 9.31 64.20 ± 25.42 <0.001

90 degrees 27.27 ± 12.93 40.94 ± 9.32 65.22 ± 26.99 <0.001
internally rotated

Hop 44.67 ± 11.42 47.04 ± 10.28 94.60 ± 9.98 0.07

Vertical jump 10.86 ± 3.41 11.49 ± 3.12 94.13 ± 12.75 0.10

Knee flexion lag 14.25 ± 6.69 12.75 ± 7.36 0.49

Bold-faced percentages are substantial decreases in knee flexion strength as measured by isometric testing.

is hamstring autograft a“strong”
option in aClr?
by Jennie mckee

Fig. 1 Autologous hamstring tissue harvest during AClr
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