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Summary: Contractures of the triceps surae commonly are treated by surgical lengthening
of the gastrocnemius aponeurosis or the Achilles tendon. Although these procedures
generally relieve contractures, patients sometimes are left with dramatically decreased
plantar flexion strength (i.e., decreased capacity to generate plantar flexion moment). The
purpose of this study was to examine the trade-off between restoring range of motion and
maintaining plantar flexion strength after surgical treatment for contracture of the triceps
surae. A computer model representing the normal moment-generating characteristics of
the triceps surae was altered to represent two conditions: isolated contracture of the
gastrocnemius and contracture of both the gastrocnemius and the soleus. The effects of
lengthening the gastrocnemius aponeurosis and the Achilles tendon were simulated for
each condition. The simulations showed that nearly normal moment-generating charac-
teristics could be restored when isolated gastrocnemius contracture was treated with
lengthening of the gastrocnemius aponeurosis. However, when isolated gastrocnemius
contracture was treated with lengthening of the Achilles tendon, the moment-generating
capacity of the plantar flexors decreased greatly. This suggests that lengthening of the
Achilles tendon should be avoided in persons with isolated gastrocnemius contracture.
Our simulations also suggest that neither lengthening of the gastrocnemius aponeurosis
nor lengthening of the Achilles tendon by itself is an effective treatment for combined
contracture of the gastrocnemius and soleus. Lengthening the gastrocnemius aponeuro-
sis did not decrease the excessive passive moment developed by the contracted soleus.
Lengthening the Achilles tendon restored the normal passive range of motion but sub-
stantially decreased the active force-generating capacity of the muscles. Our simulations
indicate that independent lengthening of the contracted gastrocnemius and soleus, rather
than lengthening of their common tendon, accounts for differences in the architecture of
these muscles and may be a more effective means to restore range of motion and maintain
plantar flexion strength when combined contracture of the gastrocnemius and soleus is
present.

Ankle equinus, one of the most common deform-
ities in cerebral palsy, can be caused by shortening
of the fibers (contracture) of the triceps surae
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(2,7,9,12). Isolated gastrocnemius contracture or
combined contracture of the gastrocnemius and so-
leus may be present. When isolated gastrocnemius
contracture is present, the ankle can be dorsiflexed
with the knee flexed but not with the knee extended.
If both the gastrocnemius and the soleus are con-
tracted, there is resistance to dorsiflexion even
when the knee is flexed because of excessive pas-






