
even cause the take-up area to be larger in infants than in
adults11 (Blok and Stegeman, personal communication),
increasing the number of visible MUAPs even further. The
amplitude of the muscle fiber potentials will be smaller,
due to their smaller diameters, but we doubt that this se-
riously affects the judgment of the recruitment pattern. If
this hypothesis is correct, electromyographers have to re-
calibrate their sense for the relation between strength, re-
cruitment pattern, and degree of nerve fiber loss in in-
fants, requiring the study of normal muscles.

Second, central nervous system (CNS) plasticity is in-
volved in regaining function after nerve repair in adults,8

which may also be true in infants. Infant movements differ
from adult ones.4 Severe nerve damage might disrupt the
normal maturation of CNS motor programs, leading to
MUAPs that are not embedded in functional movement
programs, rendering their action unnoticeable clinically.
Motor unit estimation provided evidence for this view, by
revealing a normal number of motor units in the biceps of
a 3-year-old with OBPL despite abnormal use of the arm.9

The abnormal use was thus in part due to a CNS cause and
not to nerve damage alone.

Further studies must determine to what degree the
clinical/EMG discrepancy in OBPL indeed derives from a
methodological overestimation of the number of func-
tional motor units by the electromyographer, and its func-
tional underestimation by the clinician.
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NEUROMYOPATHY SECONDARY TO
OMEPRAZOLE TREATMENT

We report a case of subacute neuromyopathy secondary to
Omeprazole treatment. A 48-year-old man was admitted in
July, 1995 because of walking disability. His medical history
revealed repeated courses of Omeprazole treatment for
duodenal ulcer from 1990 to 1995. The patient was neither
alcoholic nor diabetic, taking no other medication. In
1992, while treated with Omeprazole, he had episodic par-
esthesia and mild weakness in the lower limbs. These
symptoms rapidly resolved after discontinuation of the
drug. He had recurrence of the same symptoms associated
with myalgia in 1993, and again in 1994, when treated with
Omeprazole. In February 1995, he was started on Omepra-
zole 20 mg/day. In May, the patient began to suffer from
lower limb paresthesia at night. The dosage of Omepra-
zole was increased to 40 mg in June. The patient devel-
oped weakness in the lower limbs and walking disability a
few days later.

Clinical examination on admission showed a waddling
gait, weakness of the pelvic and peroneal muscles, and
absent stretch reflexes. Sensation to vibration and pinprick
were both altered distally in a stocking distribution. There
was no upper limb involvement.

Normal laboratory studies included cell count and pro-
tein level of cerebrospinal fluid, erythrocyte sedimentation
rate, glycemia, serum creatinin, blood cell count, and led-
erfoline and cyanocobalamine levels. Antinuclear antibod-
ies, anti-DNA antibodies, rheumatoid factor, anti-Sjögren’s
syndrome antigen A and B antibodies, antineutrophil cy-
toplasmic antibodies, and immune circulating complexes
were negative. A search for porphyria was negative. Cre-
atine kinase (CK) was increased to 776 IU (upper normal
limit: 180 IU).

Electrophysiological studies demonstrated an axonal
sensory–motor neuropathy (Table 1). A biopsy of the su-
perficial peroneal nerve confirmed acute axonal degen-
eration, which involved 40% of myelinated fibers by test-
ing. A biopsy of the peroneus brevis demonstrated type II
fiber atrophy.

Clinical and electrophysiological improvement was evi-
dent a few months after cessation of Omeprazole. In No-
vember 1995, the patient no longer had paresthesia. He
had normal strength and stretch reflexes. Electrophysi-
ological studies demonstrated marked improvement from
previous abnormalities (Table 1). CK returned to normal.
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Only two previous reports have related neuromuscular
disorders on Omeprazole treatment. Sellapah2 described a
73-year-old woman who had lower limb paresthesia, dimin-
ished pinprick sensation, and absent Achilles reflexes after
a 3-month course of Omeprazole. She recovered within 10
days after the discontinuation of treatment. No electro-
physiological data were reported.

Garrot et al.1 also reported a 78-year-old woman who
developed proximal weakness with reduced reflexes 14
days after initiation of Omeprazole treatment. CK was in-
creased. A biopsy of quadriceps demonstrated type II fiber
atrophy. Her weakness resolved after Omerpazole was dis-
continued only to recur after its reinstitution.

In our case, a causal link is suggested by the close tem-
poral relationship between clinical symptoms and re-
peated Omeprazole courses. The frequency of neuromy-
opathy in patients treated with Omeprazole is probably
very low because the drug is widely prescribed. Nonethe-
less, clinicians should be attentive to symptoms of neuro-
myopathy in this setting, as illustrated by our case.
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CONDUCTION VELOCITY IS INVERSELY
RELATED TO AXONAL LENGTH IN THE
MEDIAN SENSORY NERVE

Investigators have demonstrated that motor conduction
velocities (CVs) to the proximal muscles are faster than to
the distal muscles.3,6,12 Zwarts and Guechev found that the

axonal length was inversely related to motor CV.13 Sensory
CV also has an inverse relation to body height,1,5,8–11 and
is slower in the leg than in the arm.4,7 We conduct this
study to test the hypothesis that sensory CV is inversely
related to axonal length.

Thirty healthy volunteers (15 male, 15 female; mean
age 35, range 22–54 years) were examined. The median
nerve length was measured from 3 cm proximal to the
distal wrist crease to the middle of the wrist, then to the tip
of the thumb and the middle finger. Nerve conduction
studies were performed on 60 healthy subjects (24 male,
36 female; mean age 35, range 24–54 years). The median
sensory nerve action potentials (SNAPs) were obtained in
the right arm of all subjects by stimulating at 3 cm above
the proximal wrist crease and at the antecubital fossa. Ring
electrodes were placed on the thumb and the middle fin-
ger for recording. The SNAPs were obtained with wrist and
elbow stimulation and the CV across the forearm was cal-
culated using the difference of onset latencies.

The results showed that the distance from the wrist to
the tip of the middle finger (21.6 ± 1.3 cm) was always
greater than the distance from the wrist to the tip of the
thumb (17.0 ± 1.0 cm), and the difference was significant
(P < 0.001). The mean forearm CV for the median sensory
axons innervating the middle finger (60.0 ± 3.9 m/s) was
slower than the CV for the median sensory axons inner-
vating the thumb (61.4 ± 4.1 m/s, P = 0.0012).

The median sensory axons innervating the thumb and
the middle finger arise primarily from the C6 and C7 dor-
sal root ganglion, respectively.2 The distances from the C6
and C7 dorsal root ganglion to the point where the me-
dian sensory fibers unite in the lateral cord are approxi-
mately equal.13 The median sensory fascicles to the thumb
and middle finger run the same course until emerging
from the carpal tunnel. The distance from the wrist to the
tip of the middle finger was always greater than the dis-
tance to the tip of the thumb as demonstrated. As a result,
the length of the C7 fascicles to the middle finger is longer
than the C6 fascicles to the thumb. This study has shown
that the median sensory CV is faster in the shorter fibers
innervating the thumb than in the longer fibers to the
middle finger, and it confirms that the inverse relation of
CV and axonal length reported in motor axons also ap-
plies to the sensory nerves. Potential factors influencing
CV such as age, height, temperature, and the nerve or
segment of nerve tested are not relevant variables in this
study, since the CVs were compared in different fascicles of
the median nerve across the same forearm segment in the
same subject.
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Table 1. Electrophysiological data.

Nerve

July 1995 November 1995

Amplitude*
CV

(m/s) Amplitude*
CV

(m/s)

R superfical peroneal 1.7 56 3.6 48
R sural 3.5 50 4.5 46
L superfical peroneal 3.7 44 nr nr
L sural 1.8 48 2.8 50
R peroneal 0.3 35 2.3 39
R tibial 0.7 46 3.9 46
L peroneal 1.6 39 1.8 40
L tibial 0.8 41 1.8 45

nr, not recorded; cv, conduction velocity.
*Microvolts for sensory and millivolts for motor potentials.
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