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Abstract

Background: Common peroneal neuropathies, usually located
at the fibular head, are one of the causes of drop foot, a condition
often evaluated in the electromyography laboratory.
Objectives: To study the motor conduction properties of the
common peroneal nerve and its branches of distribution in patients
with paralyzed drop foot, several weeks after their first stroke,
assuming that its inversion position can cause neuropathy around
the fibular neck.
Methods: We performed peroneal nerve conduction study on
76 legs of 38 patients, 12–73 days after their first stroke. All the
patients had flaccid drop foot on the involved side. The stimulating
electrode was placed at the postero-lateral aspect of the fibular
neck. Motor nerve conduction latency and compound muscle action
potential amplitude were measured along the proximal part of the
deep and the superficial peroneal nerve, comparing the paralyzed
to the sound leg. Paired sample t-test and paired t-test were used
to compare the nerve conduction properties between the sound
and the paralytic leg. The linear liaison between the two legs was
determined by Pearson coefficient and the test based on it.
Results: The differences between motor conduction latencies and
between CMAP amplitudes, comparing the paralyzed to the sound
side, recorded in both the deep peroneal nerve and the superficial
peroneal nerve, were statistically significant (P < 0.05).
Conclusions: It seems that the permanent equino-varus
position of the paralyzed foot might affect common peroneal nerve
conduction properties at the level of the fibular neck by demyelination,
axonopathy, or both. Possible reasons for these pathological changes
are nerve traction or nerve compression, but temperature changes
in the paralytic leg should also be considered. Ankle-foot orthoses
can be prescribed for prevention or correction of deformities of the
foot and ankle and reduction of the weight-bearing forces.

Figure 1. Foot in inversion position
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The common peroneal nerve is injured more frequently than
either of its branches alone. In fact, common peroneal neuropathy
is the most frequent lower extremity mononeuropathy. The CPN
can be injured by a stretch injury or by direct compression. Most
peroneal neuropathies occur at the knee level around the fibular
neck. Compression of the CPN at this level may cause pain and
paresthesia in the lateral aspect of the leg and the dorsal aspect
of the foot, as well as paresis of the foot extensor and pronator
muscles and the toes’ extensor muscles, also known as “drop
foot” [1,2]. People suffering from severe or even mild ankle sprain,
caused by inversion movement of the foot, reveal a “high” lesion
of the peroneal nerve around the fibular neck [3-10].
The present study was undertaken to investigate whether
a continuous inversion position of the paralyzed foot, seen in
hemiplegic patients after acute stroke and imitating the foot
position during ankle sprain [Figure 1], causes the same lesion.
Our objective was to study the motor conduction properties of
the common peroneal nerve and its branches of distribution in
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The common peroneal nerve is a continuation of the sciatic
nerve, originating from nerve roots L4, L5, S1 and subdivided
under the fibular head as:
• •Deep peroneal nerve, which supplies the muscles tibialis
anterior, extensor digitorum longus and brevis, extensor
hallucis longus (motor) and the first web space of the foot
(sensory).
• •Superficial peroneal nerve, which supplies the muscles
peroneus longus and brevis (motor) and the dorsal part
of the foot (sensory).
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hemiplegic patients with drop foot after their first stroke. The
conduction properties of motor nerve fibers in the peroneal nerve
are usually calculated from small distal muscles [11], but it may
be difficult to measure peroneal nerve velocity if the extensor
digitorum brevis is atrophied, as in our patients. In this situation
the latency and the amplitude can be calculated by recording
the compound muscle action potential in a proximal muscle
such as the tibialis anterior or the peroneus longus, by a simple
technique that enables the examiner to test more functional
muscles than the extensor digitorum brevis.

Patients and Methods
The study was a retrospective analysis of data on patients
hospitalized in our rehabilitation department between the years
1998 and 2004. We routinely perform nerve conduction tests on
all patients who have a drop foot after stroke. Motor conduction
studies for both deep and superficial peroneal motor nerve were
tested in 76 legs of 38 adult patients after their first stroke who
had hypotonic drop foot on the involved side. Their mean age
was 65 ± 9 years (range 43–80 years). The test was done 12–73
days after their first-time stroke (mean 38 ± 19). All patients had
complete paralysis of the foot and toes’ extensor muscles at the
time of the examination, when they were asked to contract them
in a lying and sitting position. Exclusion criteria were previous
stroke, neuromuscular disease, radiculopathy or peripheral nerve
injury in a lower limb, polyneuropathy, and diabetic neuropathy.
The plantar flexion and inversion position of the paralyzed
foot was not corrected by an elastic band at least until our nerve
conduction test. Some of the patients were wheelchair-dependent.
When the other patients exercised in the physiotherapy institute,
the involved foot was attached to the ankle by a strap in a neutral position in order to facilitate walking and even heel strike at
the start of the stance phase.
The study was performed in a warm room and the temperature was maintained at about 23˚C. Skin temperature was not
measured due to technical reasons. Patients were either lying
in bed or seated on a wheelchair with their legs propped on a
regular chair. The tests were done following the method described
first by Devi et al. [12]. For the proximal deep and superficial
peroneal motor nerve conduction, the stimulating cathode was
placed at the posterior-lateral aspect of the fibular head. The
point for the recording surface electrodes was placed 8 cm from
the cathode over the tibialis anterior in the first test and over
the peroneus longus in the second test. The reference electrodes
were secured respectively over the tendons of the tibialis anterior
and peroneus longus at the ankle [Figure 1]. All patients were
studied on a Nicolet Viking NT electromyography machine. The
electrical nerve stimulation level was 175 volt, well tolerated by
all the patients, and the stimulator pulse duration of square
wave was 0.1 msec. The latency was measured from the stimulus
artifact to the onset point, and the amplitude was determined
from baseline to the highest negative peak [12-15].
Results of the paralyzed leg were compared to those obtained
in the sound leg. Means and standard deviations of the latencies and amplitudes were calculated. This method is particularly
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helpful in determining the conduction properties of the peroneal
nerve so that the diagnosis of paralysis can be made in the
presence of atrophy of the extensor digitorum brevis.
Statistical analysis

Paired sample t-test and paired t-test were used to compare
the nerve conduction properties, i.e., motor latency and CMAP
amplitude, between the sound and the paralytic leg. The linear
correlation, comparing the different parameters between the two
legs, was determined by Pearson coefficient and the test based
on it.

Results
Motor nerve conduction latencies in the deep peroneal nerve,
registered in the tibialis anterior muscle, were longer in the
paralytic side than in the sound side (paired sample t-test, P
< 0.001). Motor nerve conduction latencies in the superficial
peroneal nerve, registered in the peroneus longus muscle, were
also longer in the paralytic than in the sound side (paired t-test,
P < 0.001) [Table 1]. The CMAP amplitudes were higher in the
sound than in the paralytic in both the tibialis anterior muscle
(paired t-test, P = 0.031) and the peroneus longus muscle (paired
t-test, P = 0.0105) [Table 2].
We found a low intensity linear liaison (r = 0.266) with regard
to the difference between latencies of the two legs in the tibialis
anterior muscle and the difference between latencies of the two
legs in the peroneus longus muscle. The liaison was determined
by Pearson coefficient and the test based on it (P = 0.053). The
significance is that as the difference between the latencies in
the tibialis anterior muscle increase, the same difference in the
peroneus longus muscle increases concomitantly. Low to moderate intensity linear liaison (r = 0.434) was also found regarding
the difference between the two legs’ CMAP amplitudes in the
tibialis anterior muscle compared to the same difference in the
peroneus longus muscle. The liaison was determined by Pearson
coefficient and the test based on it (P = 0.003). No linear liaison
was found between the time passed since onset of the stroke
and the difference between the two legs with regard to motor
latencies and CMAP amplitudes. No differences were found in
motor nerve conduction latencies and CMAP amplitudes, between
people examined less than 32.5 days or more than 32.5 days
after occurrence of the stroke (median 32.5 days).
Table 1. CMAP latency recorded in the tibialis anterior and
the peroneus longus muscles
P

Sound foot

Paralyzed foot

Tibialis anterior

3.25 ± 0.35

3.6 ± 0.48

< 0.001

Peroneus longus

3.57 ± 0.45

4.11 ± 0.53

< 0.001

Table 2. CMAP amplitude recorded in the tibialis anterior and
the peroneus longus muscles
P

Sound foot

Paralyzed foot

Tibialis anterior

5.05 ± 1.94

4.4 ± 1.89

< 0.031

Peroneus longus

4.96 ± 1.84

4.30 ± 2.12

< 0.0105
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Discussion
Injury to the CPN around the head and neck of the fibula is
usually due to compression, traction, or laceration [6-10,16], and
has been described mostly in sportsmen after severe ankle sprain
[2,5-7,18]. A lesion in the CPN in stroke patients with drop foot
and uncontrolled foot inversion after paralysis has not yet been
described.
The study on cadavers by Noble [17] showed that the CPN
and its branches of distribution are attached to the fibular neck
along with the peroneus longus muscle producing a T-form
osteo-muscular tunnel. The extensibility of the common peroneal
nerve in the popliteal cave is limited to 10–25 mm only. Severe
inversion movement may lead to significant displacement of the
osteo-muscular tunnel, thereby causing anterior nerve traction
(the mechanical explanation) [7,17,18]. The peroneal nerve is
supplied by two to three vasa nervorum, attached to the nerve
by the endonerve and the perinerve. Severe traction may cause
either hematoma or ischemia inside the nerve (the vascular
explanation) [4,17,18]. Nitz and co-workers [5] found that 17%
of patients with grade II ankle sprains and 86% with grade III
sprains had fibrillation potentials in their peroneal innervated
leg muscles, despite the lack of clinical signs and symptoms
of nerve lesion, suggesting a mild axonal injury. Baccari and
team [18] reported six cases of peroneal nerve paralysis following ankle sprain, 0–3 days after the accident. These theories on
peroneal nerve vulnerability were evidenced after ankle sprain,
during which the foot takes an equino-varus position, but not
after stroke in which there is no history of local trauma.
Takebe et al. [19] noted significant slowing in peroneal nerve
conduction velocities in the affected extremities of 27 hemiplegic
patients and, at the same time, a significant difference in skin
temperature between the extremities of the two sides. They
supposed that a decreased diameter of the nerve fiber as a
result or cause of muscle atrophy could lead to decreased nerve
conduction velocity.
Chokroverty and Medina [20] measured bilaterally the motor
nerve conduction velocities of the CPN in 44 hemiplegic patients
and found a statistically significant difference between the two
limbs. In 63% of the patients skin temperature was reduced in
the hemiplegic limbs.
We shall adopt the hypothesis that continuous inversion
position, as in hypotonic drop foot, may affect the electro-physiological properties of the nerve. It most probably results from
nerve traction and compression at the level of the peroneal neck,
causing demyelinization and even axonopathy. Myelin loss results
in slowing of nerve conduction through the area involved. When
compression is severe, ischemic changes occur and cause secondary axonal damage, expressed by reduction of CMAP amplitude.
Nonetheless, we must take into consideration that the slowing
of conduction velocities of the CPN in the hemiplegic limbs may
be related also to the lowering of the skin temperature in the
same limbs.
The values of latencies in deep and superficial peroneal motor
nerves to the tibialis anterior and peroneus longus, respectively,
with a fixed distance of 8 cm, were recorded. This approach may
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be easily accessible for electrodiagnostic evaluations of peroneal
neuropathy, although the nerve conduction velocity is the value
required for better clinical diagnosis.
Ankle-foot orthoses are most commonly prescribed for muscle
weakness affecting the ankle and the subtalar joints, such as
weakness of dorsiflexors and evertors. These orthoses can be
prescribed for prevention or correction of deformities of the foot
and ankle and reduction of the weight-bearing forces [21,22]
in standing and even in sitting positions. As members of the
rehabilitation team, the physician, the physiotherapist, the nurse
and the orthotist all play a role in educating the patient in the
decision-making process involving orthotic prescription, in order
to prevent a continuous drop foot and, consequently, peroneal
nerve traction.

Conclusions
Severe inversion of the ankle, as in skin temperature reduction in
the paralyzed leg of stroke patients with drop foot, can influence
the common peroneal nerve conduction properties. We presume
that continuous stretch or nerve traction, due to the foot position, is the main reason for this phenomenon. Functional impairment in these patients arises primarily from the brain lesion that
causes a loss of foot dorsiflexion and eversion, but the resulting
peripheral neuropathy can aggravate the dysfunction.
References
1. Leis AA, Trapani VC. Atlas of Electromyography. New York: Oxford
University Press, 2000.
2. Krivickas LS. Lower-extremity nerve injuries. In: Feinberg JH,
Spielholz NI, eds. Peripheral Nerve Injuries in the Athlete.
Champaign, IL: Human Kinetics, 2003:106–41.
3. Hyslop G. Injuries to the deep and superficial peroneal nerves
complicating ankle sprain. Am J Surg 1941;51:436–8.
4. Meals R. Peroneal nerve palsy complicating ankle sprain. J Bone
Joint Surg Am 1977;59A:966–8.
5. Nitz A, Dobner J, Kersey D. Nerve injury and grade II and III
ankle sprains. Am J Sports Med 1985;13:177–82.
6. Durey A. Pathologie nerveuses, tronculaire de la jambe du sportif. J Traumatol Sport 1991;8:168–75.
7. Bigot B, Bouin M, Thetio M, Magistrelli M, Carbonnier J. Apport
de l’examen electrologique au diagnostic des lesions nerveuses
après entorse de la cheville. J Traumatol Sport 1992;9:24–8.
8. Katirji B, Wilbourn AJ. Common peroneal mononeuropathy: a
clinical and electrophysiological study of 116 lesions. Neurology
1988;38:1723–8.
9. Rosson GD, Dellon AL. Superficial peroneal nerve anatomic
variability changes surgical technique. Clin Orthop Relat Res
2005;438:248–52.
10. O’neill PJ, Parks BG, Walsh R, Simmons LM, Miller SD. Excursion
and strain of the superficial peroneal nerve during inversion
ankle sprain. J Bone Joint Surg Am 2007;89:979–6.
11. McComas AJ, Sica REP, Upton ARM, Aguilera N. Functional
changes in motoneurones of hemiparetic patients. J Neurol
Neurosurg Psych 1973;36:183–93.
12. Devi S, Lovelace RE, Duarte N. Proximal peroneal nerve conduction velocity: recording from anterior tibial and peroneus brevis
muscles. Ann Neurol 1977;2:116–19.
13. Lee HJ, Bach JR, DeLisa J. Peroneal nerve motor conduction to
the proximal muscles: an alternative approach to conventional
methods. Am I Phys Med Rehabil 1997;76:197–9.

•

Vol 9

•

December 2007

Original Articles
14. Tsur A, Glass I, Solzi P. Exhausting fatigue influences F-wave and
peripheral conduction velocity, following lumbar radiculopathy.
Disabil Rehabil 2002;24:647–53.
15. Buschbacher RM. Reference values for peroneal nerve motor
conduction to the tibialis anterior and for peroneal vs. tibial
latencies. Am J Phys Med Rehabil 2003;82:296–301.
16. Martinoli C, Bianchi S, Derchi LE. Tendon and nerve sonography.
Radiol Clin North Am 1999;37:691–711.
17. Noble W. Peroneal palsy due to hematoma in the common peroneal nerve sheath after distal torsional fractures and inversion
ankle sprains. J Bone Joint Surg 1966;48A:1484–95.
18. Baccari S, Turki M, Zinelabidine M, Ennouri KH, Tarhouni L,
Bahri H. Une etiologie rare de paralysie du nerf sciatique
poplite’ externe: l’entorse de la cheville. J Traumatol Sport
2000;17:208–12.
19. Takebe K, Narayan MG, Kukulka C, Basmajian JV. Slowing of

nerve conduction velocity in hemiplegia: possible factors. Arch
Phys Med Rehabil 1975;56:285–9.
20. Chokroverty S, Medina J. Electrophysiological study of hemiplegia.
Arch Neurol 1978;35:360–3.
21. Ragnarsson KT. Lower extremity orthotics, shoes, and gait aids.
In: DeLisa JA, ed. Rehabilitation Medicine, Principles and Pract
ice. Philadelphia: Lippincott Williams & Wilkins, 1998:651–67.
21. Zablotny CM. Use of orthoses for the adult with neurologic
involvment. In: Nawoczenski DA, Epler ME, eds. Orthotics in
Functional Rehabilitation of the Lower Limb. Philadelphia: WB
Saunders, 1997:205–43.

Correspondence: Dr. A. Tsur, Dept. of Rehabilitation, Western Galilee Hospital, P.O. Box 21, Nahariya 22100, Israel.
Telefax: (972-4) 910-7726
email: atzmon.tsur@naharia.health.gov.il

To keep your marriage brimming
With love in the loving cup
Whenever you’re wrong, admit it
Whenever you’re right, shut up
Ogden Nash (1902-1871), American poet, best known for his pithy and witty light verse

Capsule
Limits of vision
What are the limits to the visual information that can be
consciously accessed by a human being at any one time?
Huang et al. analyzed single momentary acts of conscious
perception specifically with respect to location and color of
briefly presented visual stimuli. They found that we can be
aware of more than one location, but not more than one

color, per visual scene. The results are interpreted within the
framework of “labeled Boolean maps,” which postulates that
people can attend to multiple locations simultaneously, but
only a single feature.
Science 2007;317:823
Eitan Israeli

Capsule
Sexual abstinence-only programs to prevent HIV infection
Underhill and co-authors examined the effects of sexual abstinence-only programs for HIV prevention among participants in
high income countries. Two reviewers independently applied
inclusion criteria and extracted data, resolving disagreements
by consensus and referral to a third reviewer. Randomized and
quasi-randomized controlled trials of abstinence-only programs
in any high income country were included. Programs aimed to
prevent HIV only or both pregnancy and HIV. Trials evaluated
biological outcomes (incidence of HIV, sexually transmitted infection, pregnancy) or behavioral outcomes (incidence or frequency
of unprotected vaginal, anal, or oral sex; incidence or frequency
of any vaginal, anal, or oral sex; number of partners; condom
use; sexual initiation). The search identified 13 trials enrolling
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about 15,940 American youths. All outcomes were self-reported.
Compared with various controls, no program affected the incidence
of unprotected vaginal sex, number of partners, condom use, or
sexual initiation. One trial observed adverse effects at short-term
follow-up (sexually transmitted infections, frequency of sex) and
long-term follow-up (sexually transmitted infections, pregnancy)
compared with usual care, but the findings were offset by trials
with non-significant results. Another trial observed a protective
effect on the incidence of vaginal sex compared with usual care,
but this was limited to short-term follow-up and countered by
trials with non-significant findings.
Br Med J 2007;335:248
Eitan Israeli
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