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Functional Anatomical Studies on the Action of the Palmaris Longus

Masayoshi ICHIE

Department of Anatomy, Shinshu University School of Medicine
(Director : Prof, Yoshifusa SHIMIZU)

In order to analyze the action of the palmaris longus (PL), electromyographical (EMG) study,
electrical stimulation and dissection of the muscle were performed with special reference to thumb
movement.

The PL showed marked EMG activities during thumb abduction and/or opposition, The pat-
terns of activities were similar to those of the abductor pollicis brevis (AbPB)and opponens pol-
licis (OpP) rather than to those of the wrist flexors during to-and-fro movements of the thumb
and cylindrical grasp.

Electrical stimulation applied to the PL alone resulted in wrist flexion whereas coactivation
of the PL with the AbPB or OpP further abducted or opposed the thumb.

In addition to the palmar apomeurosis (PA), the PL tendon inserted into the AbPB and OpP.
When the thumb muscles were relaxed, tension induced by pulling the PL was transmitted to
the PA and resulted in wrist flexion. Since shortening of the ALPB and/or OpP pulled the PL
tendon, tension by PL traction was primarily transmitted to these muscles, causing thumb abduc-
tion and opposition,

These findings showed that the PL had an action of thumb abduction and opposition as a
synergist of the AbPB and OpP in addition to wrist flexion. Shinshu Med. J., 85 : 38—44, 1987
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Fig. 1 Photograph of the left hand of a
normal healthy man, showing the tendon
eminence of the palmaris longus (PL) in-
duced by thumb abduction.

This phenomenon occurs without
wrist flexion. An arch to the base of
the thumb which is supposed to be the
tendon fibers relating to thumb abduc-
tion is observed.
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Fig. 2 Schematic diagram of to-and-fro move-
ments of the thumb.

Thumb extension and flexion, upward and
downward movements from the neutral
position parallel to the palmar plane, are
0 and 180 degrees, respectively. Thumb
abduction, the movement apart from the
palmar plane, is 90 degrees and thumb
adduction is 270 degrees.
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Fig. 3 Averaged EMG activities during to-and-fro movements of the thumb from the

resting position in each direction.
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Fig. 4 Octagonal displays of normalyzed EMG activities during to-and-fro movements

of the thumb.

The center and each vertex of the octagon indicate 0% and 100% in each direction.
The percentage is a rate of the amplitude of averaged EMG in each muscle to
the maximum amplitude of the averaged EMG in the maximum contractile movement
of each muscle. The activity of the PL is similar to that of the abductor pollicis

brevis (AbPB) and opponens pollicis (OpP).
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TFig. 5 Schematic diagram of thumb abduction
on digital planes.

The digital plane indicates the plane
through a longitudinal axis of each finger

right to the palmar plane. Solid circles
indicate the starting positions of thumb
abduction.
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Flg 6 Averaged EMG activities during thumb
abduction on the 3rd digital plane.
Coordination between the PL and the
thumb muscles is well represented.
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The activities of the thumb muscles (AbPB, OpP) increase in accordance with
increases in thumb abduction and opposition. The wrist flexors such as the flexor
carpi radialis (FCR) and ulnaris (FCU) are active only when extreme abduction of the
thumb is achieved. The PL has characteristics of both the thumb muscles and

the wrist flexors,
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Fig. 8 Averaged EMG during cylindrical grasp.

The activity of the PL is similar to those
of the thumb muscles,
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Fig. 9 Photographs of the left hand of a normal healthy man, showing the effect
of electrical stimulation of the PL.
Left : Thumb abduction obtained by coordinated stimulation of eight thumb
muscles.
Right : Additional stimulation of the PL induced further thumb abduction.
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Fig. 10 Photographs of the left hand of a cadaver, demonstrating the effect of
tendon traction of the PL.
Tendon traction without shortening of the AbPB and OpP (a), with shortening
of the AbPB (b) and of the OpP (c). Photographs on the left and right sides show
the hand before and during tendon traction of the PL.
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Fig. 12 Schematic diagram explaining the
mechanism of thumb abduction by the
PL.

During relaxation of the AbPB and/or
OpP, tension in the PL is directly trans-
mitted to the palmar aponeurosis (A).
When the AbPB and/or OpP are under
contraction, the PL tension is primarily
transmitted to the thenar muscles and
results in thumb abduction (B).
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Fig. 11 Photograph of the right hand of a
cadaver, showing dissection of the PL
tendon.

The tendon of the PL is attached to
the palmar aponeurosis and thenar fascia.
The tendon to the thenar also ends in the
origins of the AbPB and OpP.
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