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The location of the motor point of the gastrocnemius muscle
was accurately defined relative to surrounding bony landmarks
to facilitate the approach to the nerve of the gastrocnemius
muscle during treatment for gastrocnemius muscle spasticity.
Anatomic dissection of 40 cadaver knees was undertaken for
morphometric measurement. The distances from the epicondyle
of the femur to the motor branch, and from the motor branch
to the motor point of the nerve to the medial head of the
gastrocnemius muscle were 3.68 + 11.44 mm, and 37.79 =
7.80 mm, respectively; while those of the nerve to lateral head
of the gastrocnemius muscle were 4.45 £ 11.96 mm, and
32.16 + 4.64 mm, respectively. The tibial nerve lay 44.57 =
5.45% and 56.30 £ 4.73% from the lateral margins of the
epicondyle and the fibular head, respectively. Careful
consideration of the morphometry of the motor point of the
gastrocnemius muscle may provide accurate anatomical
guidance, and hence reduce complications during the chemical
blockage of these nerves.

Key Words: Motor point, motor branch, gastrocnemius mus-
cle, morphometry

INTRODUCTION

Spasticity is a manifestation in many central
nervous system disorders, including cerebral
palsy. Such spasticity requires adequate treatment
because the increased muscle tone inhibits vertical
growth of muscle leading to permanent contrac-
ture and disability." Spasticity of the ankle plantar
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flexor and of the foot invertor are frequently seen
in patient with central nervous system disorders
and are often disabling.” In neurotomy, which is
one of the different treatment methods available
for spasticity, it is important to know the exact
location and locational variations of the tibial
nerve. Another treatment method involves chemi-
cal neurolysis of the tibial nerve in the popliteal
fossa, which is filled with fat that blocks the
diffusion of analgesic agents; moreover, precise
insertion of the needle into the tibial nerve leads
to better results.” Therefore, the precise localiza-
tion of the tibial nerve is an important aspect of
making an effective injection into the popliteal
fossa. Recently, the injection of botulinum toxin,
or phenol have been used to reduce spasticity.
The effectiveness of this method depends on the
location of the injection, in this case with respect
to the motor point’ Therefore, the precise
anatomical localization of the motor point in the
surface may be of significant clinical importance.

Previous anatomic investigations have not
provided a description of the motor branch or of
the motor point distribution to the gastrocnemius
muscle.”® Therefore, there are relatively few
descriptions concerning the motor point location
before it enters the gastrocnemius muscle.” To our
knowledge, no detailed description is available in
the literature of the locations of the motor branch
and motor point to the gastrocnemius muscle, and
correlations with tibial nerve localizations with
respect to surface anatomy are rare. Here, we
describe the morphometry of the nerve up to the
gastrocnemius muscle and of the surface land-
marks of the motor point of the gastrocnemius
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muscle to facilitate the approach to the nerve of
the gastrocnemius muscle during treatment for
gastrocnemius muscle spasticity.

MATERIALS AND METHODS

Forty knee specimens were dissected for mor-
phometric measurements. The popliteal fossa was
exposed in the prone position with the hip, femur,
and knee in the anatomic position, and the fat was
carefully removed. The tibial nerve was identified
and the branch to the gastrocnemius muscle
dissected. The fixed point for measurement was
the medial and lateral epicondyle of the femur.
The motor branch of the gastrocnemius muscle
was defined as the point where the branching
nerve left the perineurium of the tibial nerve’ and
the motor point was defined as the point where
the motor branch entered the muscle belly.”

We measured the vertical distances from the
line connecting the two epicondyles (medial and
lateral) of the femur to the motor branch and the
motor point. The angle of the tibial nerve was
measured with reference to the vertical line
connecting both epicodyles of the femur, and the
angle of the motor branch was measured with
reference to the tibial nerve. For describing the
medio-lateral spatial relationship of the tibial
nerve, the distance between the tibial nerve and
the lateral epicondyle at the level of the epi-
condyle and the fibular head was measured and

described as a percentage fraction of the total
medio-lateral distance.

RESULTS

The nerve to the medial head of the gastro-
cnemius muscle in the popliteal fossa was
measured initially. The distances from the
epicondyle of the femur to the motor branch and
from the motor branch to the motor point were
3.68 + 1144 mm, and 37.79 + 7.80 mm, respec-
tively. In 9 of the 40 cases, the nerves to the
medial head of the gastrocnemius muscle were
divided from the tibial nerve proximal to the
epicondyle of the femur. As for the nerve to the
lateral head of the gastrocnemius muscle, dis-
tances from the epicondyle of the femur to the
motor branch and from the motor branch to the
motor point were 445 + 11.96 mm, and 32.16 *
4.64 mm, respectively. In 7 of the 40 cases, the
nerves to the lateral head of the gastrocnemius
muscle were divided from the tibial nerve
proximal to the epicondyle of the femur. The
points of division of the medial sural cutaneous
nerve and of the nerve to the soleus muscle were
measured from the epicondyle of the femur. The
medial sural cutaneous nerve divided 1.99 + 11.92
mm superiorly to the epicondyle of the femur
while the nerve to the soleus muscle divided 24.22
+ 14.41 mm inferiorly to the epicondyle of the
femur (Fig. 1).
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Fig. 1. The distances from the epi-
condyle of the femur to the motor
branch and from the motor branch
to the motor point of the nerve to
the gastrocnemius muscle.
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The average number of small branches to the
medial head of the gastrocnemius muscle was 2.51
+ (.77 at the motor point, and for the lateral head
this was 2.39 + 0.75. The distances between the
proximal and distal motor points in the medial
head and in the lateral head were 16.26 + 7.79
mm, and 12.76 + 6.98 mm, respectively (Fig. 1).

We measured the angle between the tibial nerve
to the wvertical line connecting the bilateral
epicondyle of the femur, to identify the course of
the tibial nerve. The caudal direction of the tibial
nerve coursed 8.59 + 3.58° medially. Angles made
by the tibial nerve and the nerves to the each of
medial and lateral heads of the gastrocnemius
muscles were 8.85 + 3.15°, and 958 + 2.55°, re-
spectively (Fig. 2).

The location of the tibial nerve at the level of
the epicondyle and the fibular head was described
as a percentage fraction of the total medio-lateral
distance. The tibial nerve laid 44.57 + 545% and
56.30 + 473% from the lateral margin at the
epicondyle and the fibular head, respectively.

DISCUSSION

The tibial nerve courses the medial to the lateral
margin behind the popliteal artery in the same
direction as the sciatic nerve.”® The branches of
the tibial nerve at the popliteal fossa are:- the
medial sural cutaneous nerve,® the nerve to the
medial head of the gastrocnemius muscle, the
nerve to the lateral head of the gastrocnemius
muscle, and the nerve to the soleus muscle. Few
published descriptions are available about the
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Fig. 2. The angles related to the course of the tibial nerve
and its branches.

morphometry of motor points, although each
nerves has been mentioned individually in many
articles.

The course of the tibial nerve has been fre-
quently described.” Howerver, in contrast to the
quantity of research on the intramuscular dis-
tribution of the nerve to the muscle,”’*"" only a
few descriptions have been published on its loca-
tion before entering the gastrocnemius muscle. In
addition, reports of its relationship with sur-
rounding anatomical landmarks are scarce. In the
present study, we determined the surface land-
marks that may be used to localizes the tibial
nerve in the popliteal fossa. The tibial nerve lay
4457 + 545% and 56.30 + 4.73% of the way
between the lateral margin of the epicondyle and
the fibular head, respectively. Rorie et al’
described the tibial nerve as coursing 0.5-1.0cm
medial to the center of the popliteal fossa, but
only indicated the point where the tibial nerve
traverses at the popliteal fossa and provided a
limited description of the general course of the
nerve. In the present study, a line drawn ac-
cording to percentage fraction between the tibial
nerves at the epicondyle of the femur and the
fibular head was used to provide a general
description of the course of the tibial nerve.

We measured the distance from the epicondyle
of the femur to localize precisely the motor point
of the gastrocnemius muscle and the motor
branches of the tibial nerve. As described previ-
ously, the results showed that the nerve to the
gastrocnemius muscle divided 4mm distally from
the epicondyle of the femur with a radius of 1Tcm.
Schultz et al.” reported that the nerve to the
medial head of the gastrocnemius muscle was 5-
7cm in length and that the nerve to the lateral
head of the gastrocnemius muscle divided 2-4 cm
from the motor point, and was then further
divided into nerves to the lateral head of the
gastrocnemius muscle and the soleus muscle. In
the study of Schultz et al. the nerve to the lateral
head of the gastrocnemius muscle divided from
the tibial nerve 1-2 cm distal to the nerve to the
medial head of the gastrocnemius muscle, where-
as in the present study, the medial and lateral
branches were found to originate closely. They
pierces the gastrocnemius muscle within 3 or 4 cm
of the motor branch (Fig. 1). At the motor point,
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the average distances between the proximal and
distal portions of the medial and lateral sides of
motor points were 16 mm, and 13 mm, respec-
tively. Therefore, the motor point was localized
within a radius of 2cm. Segal et al.”’ described
two main trunks of the nerve to the lateral head
of the gastrocnemius muscle, these trunks were
found to innervate three portions of the muscle.
However, these workers did not describe the exact
location of the motor point.

We conclude that, careful consideration should
be paid to the morphometry of the motor point
of the gastrocnemius muscle, which may provide
accurate anatomical guidance, and hence reduce
complications during the chemical blockage of
these nerves.
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