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Misunderstanding of Foot Drop in a Patient with
Charcot-Marie-Tooth Disease and Lumbar Disk
Herniation
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We report the case of 57-year-old woman diagnosed with Charcot-Marie-Tooth (CMT) disease and lumbar disk herniation (LDH). She had left leg
weakness and foot numbness, foot deformity (muscle atrophy, high arch, and clawed toes). The lumbar spine MRI showed LDH at L4—5. Addition-
ally, electrophysiology results were consistent with chronic peripheral motor-sensory polyneuropathy (axonopathy). In genetic testing, 17p11.2-
p12 duplication/deletions characteristic of CMT disease were observed. We confirmed the patient’s diagnosis as CMT disease and used conser-

vative treatment.
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INTRODUCTION

Generally, lumbar disk herniation (LDH) with foot drop is an
indication for early decompressive surgery”. However, even for
cases of painless foot drop or foot drop with numbness, exami-
nations are necessary to distinguish them from other diagnoses
including peroneal nerve palsy, sciatic nerve mononeuropathy,
lumbosacral plexopathy, polyneuropathy, and severe L5 radicu-
lopathy'®. We report here an unusual case of Charcot-Marie-
Tooth (CMT) disease initially presenting with unilateral foot
drop with foot numbness.

CASE REPORT

A 57-year-old woman, presenting with left leg weakness and
foot numbness, visited our hospital for surgery after being diag-
nosed with LDH at a local hospital. The patient was treated
with neuroplasty twice at the local hospital, but did not show
symptom improvements. Microdiscectomy was recommended.

On neurological examination, left ankle dorsiflexion weak-
ness (grade IIT) and knee extension weakness (grade IV) with
foot numbness were observed. Additionally, we found foot de-

formity (muscle atrophy, high arch, and clawed toes) (Fig. 1).
MRI of the lumbar spine showed LDH at L4-5 (Fig. 2). Her
neurological status and symptoms were not correlated with L5
radiculopathy. To obtain a differential diagnosis, we performed
further examinations. To evaluate neuropathy or myopathy, we
performed an electrophysiological study. Electrophysiological
findings were consistent with chronic peripheral motor-sensory

Fig. 1. Foot photography showing muscle atrophy, high arch, and clawed
toes.
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side. The left L5 root is mildly compressed by a herniated disc.

polyneuropathy (axonopathy). The neurologist presumed CMT
disease and recommended a genetic test or nerve biopsy for its
confirmation. In genetic testing, the 17p11.2-p12 duplication/
deletions characteristic of CMT disease were observed. We
confirmed the diagnosis of CMT disease in this patient and
used conservative treatment.

DISCUSSION

CMT disease is a peripheral neuropathy and a subtype of he-
reditary motor-sensory neuropathies (HMSN)*!%). It is the most
common type of inherited polyneuropathy, with a prevalence
estimated at up to 40 individuals in every 100000"”. CMT dis-
ease is distinguished from the demyelinating type, HMSN type
1, from axonal HMSN type 259415, Both HMSN types are ge-
netically heterogeneous, resulting from various genetic defects?,
the most common being duplication or deletion of the periph-
eral myelin protein gene (PMP-22) gene at chromosome 17,
which results in either phenotype! 4619,

Clinically, CMT patients often initially present symmetrical
distal predominance of limb-muscle wasting, weakness, and sen-
sory loss, especially in the lower extremities®'*'?. Motor symp-
toms from the feet include pes cavus (or pes planus) (Fig. 1),
hammer toes, difficulty in running, walking, twisting of the an-
Kle, tripping, foot drop, steppage gait, wasting, and weakness™'*'?.
Hand tremor, muscle cramps, cold feet, and acrocyanosis are
other common signs”. Positive sensory symptoms such as par-
esthesia, numbness, and radiating pain are common, leading to
operations based on misdiagnoses®. Deep tendon reflexes are
reduced or absent following the same distal to proximal gradi-
ent, and some patients have skeletal deformities, including sco-
liosis™'*!1%. Because these symptoms are similar to complaints in
patients with spinal myelopathy or radiculopathy, spine sur-
geons could misdiagnose a patient with CMT disease.

For diagnosis, clinical findings and identification of hereditary
patterns could be useful, of which autosomal-dominant inheri-
tance is the most common pattern®>'9. It is important to bear
in mind that X-linked Charcot-Marie-Tooth (CMTX1), trans-
mitted as an X-linked dominant trait, is characterized by no
male-to-male transmission”'*!”). Useful diagnostic methods may

include electromyography and nerve conduction velocity. Elec-
trophysiological studies should be performed to assess the pres-
ence, degree, and pattern of nerve-conduction slowing. Electro-
physiologically, CMT1 is a uniform, diffuse demyelinating
neuropathy with marked slowing of nerve conduction velocities
(<38 m/s in upper-limb motor nerves)**'*'9, Conduction slow-
ing is greater in men than women>'**¥. CMT2, on the other
hand, shows less severe conducting slowing and may even ex-
hibit no such slowing at all (>38 m/s) in CMT2**!*!%). Addition-
ally, molecular tests are necessary to confirm CMT. However,
DNA testing needs to take into account the fact that there are
numerous genes associated with CMT"". In autosomal-domi-
nant or sporadic CMT with electrophysiological evidence of de-
myelination, CMT1A duplication should be investigated first,
followed by consideration of CMTX1 and mutations in gap junc-
tion B-1 protein. If CMT?2 is diagnosed, molecular tests should be
directed toward mitofusin-2 and myelin protein zero®'""?. In
addition, nerve biopsy can be useful to confirm CMT. However,
we did not perform this test in our case. Nerve biopsy shows
characteristic focal hypermyelination involving many inter-
nodes that cause segments of thickened myelin resembling links
of sausage (tomaculi), hence its original name of tomaculous
neuropathy®'.

Spine surgeons should be aware that painless foot drop or
foot drop with nonspecific numbness could be caused by pero-
neal nerve palsy, sciatic nerve mononeuropathy, lumbosacral
plexopathy, polyneuropathy, and severe L5 radiculopathy™!”.
These diseases should be excluded expeditiously, because severe
cases of LDH could show progressing weakness coupled with a
gradual reduction of pain. In our case, the patient had extruded
LDH, which confused the cause of the foot drop for physicians
at a local hospital. Indeed, elderly or middle-aged patients may
have asymptomatic LDH or stenosis>'?; we should therefore be
cautious about deciding on spine surgery for patients with a de-
generative spine.

CONCLUSION

When we treat patients with painless foot drop or foot drop
with numbness, we recommend careful diagnosis. It is neces-
sary to distinguish between various diseases, such as peripheral
neuropathy and severe radiculopathy. In addition, CMT should
be considered as a cause, although its incidence is rare, because
its various symptoms are similar to spinal disease or peripheral
neuropathy.

o Acknowledgements
This research was supported by Kyungpook National University Research
Fund, 2012.

References
1. Banchs I, Casasnovas C, Alberti A, De Jorge L, Povedano M, Montero J,
etal. : Diagnosis of Charcot-Marie-Tooth disease. ] Biomed Biotechnol

296



w

w

~

2009 : 985415, 2009

. Boos N, Semmer N, Elfering A, Schade V, Gal I, Zanetti M, et al. : Natu-
ral history of individuals with asymptomatic disc abnormalities in mag-
netic resonance imaging : predictors of low back pain-related medical
consultation and work incapacity. Spine (Phila Pa 1976) 25 : 1484-
1492, 2000

. Dyck PJ, Lambert EH : Lower motor and primary sensory neuron diseas-
es with peroneal muscular atrophy. I. Neurologic, genetic, and electro-
physiologic findings in hereditary polyneuropathies. Arch Neurol 18 :
603-618, 1968

. El-Abassi R, England JD, Carter GT : Charcot-Marie-Tooth disease : an
overview of genotypes, phenotypes, and clinical management strategies.
PMR 6:342-355,2014

. Gilchrist RV, Bhagia SM, Lenrow DA, Chou LH, Chow D, Slipman CW :
Painless foot drop : an atypical etiology of a common presentation. Pain
Physician 5 : 419-421, 2002

. Horacek O, Mazanec R, Morris CE, Kobesova A : Spinal deformities in
hereditary motor and sensory neuropathy : a retrospective qualitative,
quantitative, genotypical, and familial analysis of 175 patients. Spine
(Phila Pa 1976) 32 : 2502-2508, 2007

. lizuka Y, lizuka H, Tsutsumi S, Nakagawa Y, Nakajima T, Sorimachi Y,
et al. : Foot drop due to lumbar degenerative conditions : mechanism

297

o)

—_

Foot Drop in Patient with Charcot-Marie-Tooth Disease | Y Han, et al.

and prognostic factors in herniated nucleus pulposus and lumbar spinal
stenosis. ] Neurosurg Spine 10 : 260-264, 2009

. Katirji MB, Wilbourn AJ : Common peroneal mononeuropathy : a clin-
ical and electrophysiologic study of 116 lesions. Neurology 38 : 1723-
1728, 1988

9. Pareyson D, Marchesi C : Diagnosis, natural history, and management

of Charcot-Marie-Tooth disease. Lancet Neurol 8 : 654-667, 2009

10. Pareyson D, Scaioli V; Laura M : Clinical and electrophysiological as-

pects of Charcot-Marie-Tooth disease. Neuromolecular Med 8 : 3-22,
2006

. Reilly MM : Sorting out the inherited neuropathies. Pract Neurol 7 :
93-105, 2007

12. Saal JA : Natural history and nonoperative treatment of lumbar disc

herniation. Spine (Phila Pa 1976) 21 (24 Suppl) : 25-9S, 1996

13. Szigeti K, Lupski JR : Charcot-Marie-Tooth disease. Eur ] Hum Genet

17:703-710, 2009

14. van Paassen BW, van der Kooi AJ, van Spaendonck-Zwarts KY, Ver-

hamme C, Baas E de Visser M : PMP22 related neuropathies : Charcot-
Marie-Tooth disease type 1A and Hereditary Neuropathy with liability
to Pressure Palsies. Orphanet J Rare Dis 9: 38,2014

15. Winn RH : Youmans Neurological Surgery, ed 6. Philadelphia : Elsevi-

er Saunders, 2011, pp2407-2408



