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Atypical deep peroneal neuropathy
In presence of accessory deep peroneal nerve
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SUMMARY The clinical and electrophysiological findings in two patients with a deep peroneal
neuropathy occurring in the presence of significant innervation of the extensor digitorum brevis
muscle by the accessory deep peroneal nerve are reported. This nerve is a branch of the superficial
peroneal nerve which was not involved in either cases reported. An awareness of this anatomical
variation of innervation of the extensor digitorum brevis muscle is important for the correct clinical
and electromyographic evaluations ofdeep peroneal nerve lesions. The electromyographic findings
in this situation are sufficiently characteristic to identify clearly this anatomical variant. From a

clinical point of view, residual function in the lateral portion of the extensor digitorum brevis
muscle, in the face ofan otherwise complete deep peroneal palsy, should suggest this anatomical vari-
ation.

The accessory deep peroneal nerve is a common
anatomical variant innervating the extensor digitor-
um brevis muscle of the foot. The innervation of this
muscle is usually exclusively via the deep peroneal
nerve. However, in as many as 28% of patients one
or both of the extensor digitorum brevis muscles are
partially innervated by the accessory deep peroneal
nerve, a branch of the superficial peroneal nerve

(Winckler, 1934; Lambert, 1969; Infante and Ken-
nedy, 1970).
An awareness of this anomalous innervation is

important especially in the clinical and electromyo-
graphic evaluation of deep peroneal neuropathies
if incorrect conclusions are to be avoided. It is the
purpose of this paper to stress the clinical and
electromyographic characteristics of deep peroneal
neuropathy in the presence of the accessory deep
peroneal nerve innervating the extensor digitorum
brevis muscle.

METHODS

Nerves were stimulated with a single rectangular electrical
pulse from a Grass S-4 stimulator. The common peroneal
nerve was stimulated at the knee above the head of
the fibula, the deep peroneal nerve at the dorsum of
the ankle, and the accessory deep peroneal nerve over
the postero-lateral aspect of the ankle, just behind
the latexal malleolus (Fig. 1). Nerves were stimulated
supramaximally at all *sites using percutaneous stimu-
lating electrodes.
The surface recording electrode was placed over the

nmid-point of the extensor digitorum brevis muscle and a
reference electrode over the base of the fifth toe. Motor

unit action potentials and spontaneous activity were
recorded with monopolar teflon coated electrodes with a
reference electrode applied to the skin.
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FIG. 1. Nerves stimulated in this study: (A) common
peroneal nerve; (B) accessory deep peroneal nerve (branch
of superficial peroneal nerve); and (C) deep peroneal
nerve.
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The action potentials were amplified and displayed
using Tektronix amplifier Type 3A74, differential amp-
lifier Type 2A61, time base Type 2B67, and cathode ray
oscilloscope Type 561A. Data were recorded on Kodak
TRI-X Pan 35 mm. film.

CASE 1

(WVU H19-95-65) In 1965 this 19-year-old girl sud-
denly developed a painless left foot drop which showed
no significant subsequent progression.
Examination in November 1968 showed a complete

left foot drop with atrophy of the anterior tibialis and
extensor hallucis longus muscles. The ability to dorsiflex
slightly the fourth and fifth digits of the left foot was
retained. Visible contraction of the extensor digitorum
brevis muscle was limited to the most lateral aspect of
the muscle. Inversion, eversion, and plantar flexion of
the left foot were performed normally.
A benign expanding lesion was noted at the proximal

end of the left fibula on radiographic examination. In
December 1968 the proximal end of the fibula containing
an osteochondroma was removed uneventfully. The deep
peroneal nerve was noted to be stretched over the mass
in the proximal portion of the fibula.
Examination in December 1969 was similar to that

noted one year earlier.

action potential. Stimulation of the accessory deep
peroneal nerve on the postero-lateral aspect of the
ankle (immediately posterior to the lateral malleolus)
evoked a similar twitch and muscle action potential
from the extensor digitorum brevis as stimulation
of the common peroneal nerve at the knee (Fig. 2).
Motor conduction velocity in the common peroneal
-accessory deep peroneal nerve-was 38-4 m per
second.
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CASE 2

(WVU H21-45-68) This 56-year-old man contused the
lower one-third of his tibia in 1959 after which he had
intermittent episodes of pain and swelling in this area
and his ankle once or twice each year. These always
cleared spontaneously. He had several such episodes
after June 1969. During such an episode a sudden and
spontaneous right foot drop developed.
Examination four weeks later (October 1969) showed

a complete paralysis of the right anterior tibialis and
extensor hallucis longus muscles. Contraction in the
extensor digitorum brevis was limited to the lateral
aspect. Ability to dorsiflex the fourth and fifth toes
was retained. Posterior tibialis, peronei, gastrocnemius
and the intrinsic muscles of the right foot functioned
normally.
Radiographs of the right tibia and fibula failed to

show any bony lesions. A ganglion cyst, compressing the
deep peroneal nerve below the head of the fibula, was
removed surgically. Examination in December 1969
showed no clinical change.

RESULTS

ELECTROMYOGRAPHIC STUDY CASE I Stimulation of
the left common peroneal nerve at the knee pro-
duced a twitch of the lateral aspect of the extensor
digitorum brevis muscle and a muscle action poten-
tial 4-6 mV in amplitude. No response was obtained
from the anterior tibialis muscles. Stimulation of the
left deep peroneal nerve over the dorsum of the
ankle failed to evoke either a twitch or muscle
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FIG. 2. Case 1. Muscle action potentials evoked from
the left extensor digitorum brevis muscle on stimulation
of(A) common peroneal nerve; (B) accessory deep peroneal
nerve; and (C) deep peroneal nerve. Note no potential
was evokedon stimulating C.

Needle electromyographic examination of the
left anterior tibialis and extensor hallucis longus
muscles showed a mild number of fibrillations and
no motor unit potentials under voluntary control.
In the left extensor digitorum brevis no fibrillations
were noted and there was a moderate decrease in
the number of motor unit potentials present. These
fired rapidly and showed an increased proportion of-
large units up to 12 mV in amplitude. Examination
of the left peroneus longus and posterior tibialis
muscles was normal.

ELECTROMYOGRAPHIC STUDY CASE 2 Stimulation of
the right common peroneal nerve at the knee evoked
a muscle twitch from the lateral portion of the
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extensor digitorum brevis and none from the
anterior tibialis muscle. Evoked muscle action
potential from extensor digitorum brevis was 3 8 mV
in amplitude. Stimulaion of the right deep peroneal
nerve over the dorsum of the ankle produced only a
very small muscle action potential 01 mV in amp-
litude. Stimulation of the accessory deep peroneal
nerve on the postero-lateral aspect of the right
ankle (immediately posterior to the lateral malleolus)
evoked a twitch and a muscle action potential from
the extensor digitorum brevis similar to that noted
on stimulation of the right common peroneal nerve.
The evoked muscle action potential (3-6 mV) was,
however, slightly smaller (Fig. 3). Motor conduction
velocity in the right common peroneal-accessory
deep peroneal nerve-was 42A4 m per second.
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FIG. 3. Case 2. Musck action potentials evoked from
the right extensor digitorum brevis muscle on stimula-
tion of (A) common peroneal nerve; (B) accessory deep
peroneal nerve; and (C) deep peroneal nerve. Note only
very smallpotential evoked on stimulating C.

Examination of the medial aspect of the right
extensor digitorum brevis showed a few fibrillations
and no motor unit potentials under voluntary
control. Examination of the lateral aspect of the

extensor digitorum brevis showed a few fibrillations
with motor unit potentials present although they
were moderately decreased in number firing rapidly.
Large motor unit action potentials up to 10 mV
in amplitude were noted. Many fibrillations and no
motor unit potentials under voluntary control were
noted in the right anterior tibialis and extensor
hallucis longus muscles. Examination of the peron-
eus longus and posterior tibialis muscles was normal.

DISCUSSION

The clinical and electrophysiological findings clearly
indicated the presence of a deep peroneal neuro-
pathy in both patients. Clinically, marked weakness
was present only in muscles innervated by the deep
peroneal nerve with complete sparing of muscles
innervated by the superficial peroneal nerve. The
only unusual and unexpected finding was the
relatively good function of the lateral portion of the
extensor digitorum brevis muscle. In case 1, this
initially led to the incorrect conclusion that the deep
peroneal neuropathy was only a partial one. In case
2, however, the initial interpretation was correct-
that is, that the functioning lateral portion of the
extensor digitorum brevis in face of complete
weakness of other muscles innervated by the deep
peroneal nerves was, in fact, due to innervation by
the accessory deep peroneal nerve.
Needle electromyographic examination substan-

tiated the clinical evaluation of the distribution of
involved muscles. Fibrillations and loss of all
motor unit potentials under voluntary control were
limited to muscles innervated by the deep peroneal
nerve without involvement of muscles innervated
by the superficial peroneal nerve. In both patients
only partial involvement of extensor digitorum
brevis muscles was noted because of the partial
innervation by the accessory deep peroneal nerve.

In the involved leg of both patients, stimulation
of the common peroneal nerve at the knee evoked a
muscle action potential from the extensor digitorum
brevis along with a visible twitch from the lateral
portion of this muscle. At the same time there was
no twitch visible from the anterior tibialis muscle.
In case 1 the identical responses from the extensor
digitorum brevis were produced by stimulating the
accessory deep peroneal nerve behind the lateral
malleolus, while no response was evoked when the
deep peroneal nerve on the dorsum of the ankle was
stimulated. In case 2 the identical findings were
noted with the exception that a very small evoked
muscle action potential was produced when the
deep peroneal nerve was stimulated at the ankle
indicating that in this patient most, but not all, of
the remaining innervation to the extensor digitorum
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brevis was mediated by the accessory deep peroneal
nerve.
The observation that the accessory deep peroneal

nerve innervates a portion of the extensor digitorum
brevis muscle unilaterally or bilaterally in as many
as 28% of patients (or 22% of legs) certainly in-
dicates that this is a common anatomical variant
(Winckler, 1934; Lambert, 1969; Infante and Ken-
nedy, 1970). An awareness of this is important
if one is to avoid erroneous conclusions regarding a
complete deep peroneal neuropathy. The presence of
residual clinical function and voluntary motor unit
action potentials in the lateral portion of the ex-
tensor digitorum brevis muscle may be misinter-
preted as representing a partial deep peroneal
neuropathy. As in the cases presented, the conduc-
tion studies clearly documented that these findings
were due to innervation by the accessory deep
peroneal nerve. The electromyographic and conduc-
tion study changes in the normal individual may
also be confusing in the presence of this anatomical
variant if one is not aware of it (Lambert, 1969).
The findings noted in these two patients support

the previous physiological (Lambert, 1969; Infante
and Kennedy, 1970) and anatomical (Bryce, 1896;
Winckler, 1934) studies which concluded that the
accessory deep peroneal nerve was a motor branch
of the superficial peroneai nerve and that it inner-
vates the lateral portion of the extensor digitorum
brevis. In both patients the superficial peroneal
nerve was spared on both clinical and electromyo-
graphic examination and all or almost all the
residual innervation of the extensor digitorum
brevis muscle was through the accessory deep
peroneal nerve.
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