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Abstract

Foot drop is defined as an impaired ability or inability of dorsiflexion. Peripheral nervous sys-
tem injuries are commonly considered as the cause of this condition. The central causes in-
cluding parasagittal meningioma are also described in the literature but very rarely and com-
monly not recognized early. In this article, we report 2 patients with isolated unilateral foot
drop as the first symptom of a parasagittal meningioma and discuss several reasons for de-
layed diagnosis. Two patients were treated with decompressive craniotomy. The histopatho-
logical findings demonstrated a fibroblastic meningioma and a meningothelial meningioma.
During postoperative follow-up, the woman patient showed nearly complete recovery and
the second case regained total muscle power over a period of 12 months. The rarity of the
disease, the absence of upper motor neuron signs, the occurrence of peripheral pathologies
and misinterpretation of F wave on nerve conduction study, and motor unit recruitment on
electromyography lead to delay in diagnosis and treatment of the central foot drop due to
parasagittal meningioma.
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Introduction

Foot drop is a condition characterized by impairment or complete loss of dorsiflexion
mainly involved in the tibialis anterior, extensor digitorum longus, and extensor hallucis
longus muscles innervated by both upper and lower motor neurons [1]. However, peripheral
neuropathies are considered as the most frequent etiologies of foot drop and early detected.
In contrast, central lesions of foot drop are rare and not promptly recognized or even misdi-
agnosed for various reasons [2-5]. In this article, we present 2 cases suffering from parasag-
ittal meningioma presenting with unilateral isolated foot drop as the first symptom and
discuss the reasons for delayed diagnosis.

Case Presentation

The first patient, a 37-year-old female with normal past medical history, presented a
progressive left foot drop for an 8-week duration. At the initial presentation in another outpa-
tient clinic (in August 2017), only the patient’s left foot drop with grade 3/5 power of ankle
dorsiflexors was noted. Lumbar magnetic resonance imaging (MRI) revealed no nerve root
compression. The nerve conduction study was unremarkable except for the absence of the F
wave in the left peroneal nerve. Electromyography (EMG) examination showed only a
reduction of maximal effort recruitment in the left extensor hallucis longus and anterior
tibialis. The foot drop due to peripheral origin was suspected and conservatively treated.
Because of the progressively worsening foot drop, she visited our department’s outpatient
clinic in October 2017. Neurological examination revealed a severe left foot drop with grade
1/5 strength in the foot and ankle dorsiflexion. Additionally, she had Babinski sign positive,
increased muscle tone, ankle clonus, and asymmetric superficial abdominal reflex (left <
right). Therefore, a cerebral MRI study was indicated and showed a right parasagittal tumor
(dimension 3 x 2 x 2 cm). Afterward, she underwent a brain tumor craniotomy (December
2017) (Fig. 1a, b). The histopathological examination demonstrated a fibroblastic menin-
gioma (Fig. 2b). During the 30-month follow-up, she showed nearly complete recovery and
no recurrent tumor.

The second patient, a 46-year-old male, complained of a sudden onset isolated foot drop
on the left side. Past medical history showed no significant diseases except for intermittent
low back pain radiating to bilateral lower extremities. On the initial physical examination
(February 2018) at an outpatient clinic in another hospital, the left foot drop was the sole sign.
On a nerve conduction study, all parameters were normal. The needle EMG study revealed
purely decreased maximal voluntary effort recruitment in the left anterior tibialis and
extensor hallucis longus. Lumbar MRI showed no abnormal findings. He received a diagnosis
of foot drop caused by peripheral neural lesions and physiotherapy treatment. Two months
later (April 2018), he came to our outpatient clinic with a progressive sign. The neurological
examination revealed a slightly increased Achilles reflex, absence of left superficial abdominal
reflex, and Babinski sign on the left side which suggested a central cause of foot drop.
Therefore, the patient underwent a cerebral MRI study, which suggested a right parasagittal
meningioma (4 x 5 x 6 cm) (Fig. 1c, d). He was treated with brain surgery to remove the
tumor. The histopathological finding determined a diagnosis of a meningothelial meningioma
(Fig. 2a). During 18-month postoperative follow-up, the male patient regained total muscle
power.

1
Karger <

319



Case Rep Neurol 2021;13:318-323 320
L]
Case Re ports in DOI: 10.1159/000515156 © 2021 The Author(s). Published by S. Karger AG, Basel

Neurology www.karger.com/crn

Nguyen et al.: Central Cause of Foot Drop

vARW s J4B1IL =100

Fig. 1. Postcontrast T1-weighted axial section cerebral MRI showing a parasagittal meningioma (the first
patient (a, b); the second patient (c, d)). MRI, magnetic resonance imaging.

Fig. 2. Pathohistological finding showing a fibroblastic meningioma (b, the first patient) and meningothelial
meningioma (a, the second patient).
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Discussion

Foot drop is a condition characterized by impairment or complete loss of dorsiflexion
(to raise the foot or the toes from the ankle) which mainly involved 3 muscles, situated in
the anterior compartment of the lower extremity, including the tibialis anterior, extensor
digitorum longus, and extensor hallucis longus muscles innervated by both upper and
lower motor neurons [1]. While peripheral neuropathies including anterior horn cell
diseases, L5 radiculopathy, lumbosacral plexopathy, partial sciatic nerve neuropathy, and
common peroneal compression neuropathy are the most frequent etiologies of foot drop
and early detected, central lesions of foot drop are rare and not promptly recognized or
even misdiagnosed because of a variety of reasons [2, 4, 5]. In this article, we represented
2 cases whose initial symptoms were unilateral isolated foot drop caused by central origin
and discussed the reasons leading to a delay in recognizing parasagittal meningioma of the
foot drop.

First, this condition is extremely rare. To the best of our knowledge, to date, there have
been only 9 cases with foot drop due to a parasagittal meningioma reported in English
language [2, 6, 7], and only 2 patients with really isolated unilateral foot drop at the initial
examination [4, 7]. In our country, for the first time, our 2 cases with this condition have been
recorded. Although the central cause is described in classical medical textbooks, because of
the scarcity of such cases, clinicians commonly do not use this knowledge in clinical practice
to investigate the intracranial lesions of foot drop as in our patients [8].

Second, the reason may be due to a lack of upper motor neuron signs including hyperre-
flexia, decreased or absent ipsilateral superficial reflexes, spasticity, extensor plantar response
(Babinski’s sign), the deficit of parieto-cortical sensations, and absence of muscle atrophy [3].
At the initial examination, our patients did not show any central subjected and objected
symptoms that led our colleagues to misdiagnosis as peripheral stem of foot drop. At our exam-
ination later, it became easier when Babinski’s sign, exaggerated ankle jerk reflexes, increased
muscle tone, clonus, and diminished abdominal superficial reflexes appeared, and parasagittal
meningioma was correctly diagnosed. In addition to that, the appearance of central sensory
impairment resembling peripheral causes may lead to a delay in the diagnosis of the central
origin of foot drop as in a case reported by Lath and Rajshekhar [3]. Especially, if the lumbar
spinal diseases were combined, the diagnosis of the central cause was often confused, even led
to unnecessary operations as the cases described by Lath and colleagues [2-4].

The third reason is that the interpretation of subclinical findings is not careful enough and
has not been closely combined with clinical symptoms. In our 2 cases, the comprehensive elec-
trodiagnostic study was performed and revealed abnormality of nerve conduction (absent F
waveinthefirstpatient) and alternation of the EMG test (reduction of maximal effortrecruitment
in both cases) which was interpreted as an abnormal parameter of peripheral diseases and thus
led our colleagues at initial examination not to seek the central lesion. F waves are late motor
responses that result from supramaximal antidromic stimulation of lower motor neurons and
can be obtained from any motor nerve. Although F wave responses are usually thought of as
evaluating the peripheral nervous system disorders, they might be affected by central nervous
system diseases such as stroke [9] and brain tumor (glioblastoma multiforme) [10]. However,
until now, there have been no reports on the alternations in F wave parameters in patients with
a parasagittal meningioma. Absent F responses are usually considered as a sign of proximal
demyelination, but a hypoexcitability state of motoneurons could also be created through the
inhibitory process of descending supraspinal pathways [11, 12]. Thus, F wave absence in our
patient could be a sign of the parasagittal meningioma which disrupts the focal corticospinal
pathway, resulting in motoneuron hypoexcitability at the spinal level. In term of EMG results,
our colleagues have found decreased maximal effort recruitment in paretic muscles but did not
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consider this finding as a presentation of central cause. In a case with a parasagittal meningioma
reported by Bili¢ et al. [7], reduced motor unit action potential recruitment was also noted, but
the authors saw it as normal result. Indeed, recruitment abnormalities were observed both in
the lower motor neuron lesions and in upper motor neuron diseases. However, there are differ-
ences between the 2 disorders. It should be noted that in the central nervous system lesion, the
reduction of spatial recruitment and temporal recruitment is concordant, while the combi-
nation of decreased spatial recruitment and increased temporal recruitment (faster than
normally appreciable) was identified in peripheral nervous system diseases [13].

Conclusion

The scarcity of such cases, the absence of upper motor neuron signs, the occurrence of
peripheral etiologies and misinterpretation of F wave on the nerve conduction study, and motor
unit recruitment on EMG can be the main causes leading to the delayed diagnosis. To differentiate
central from peripheral causes of foot drop, the anamnesis with the absence of pain and other
sensory symptoms, careful interpretation of F wave in close association with upper motor neuron
signs (e.g,, Babinski sign) should be taken into attention. Moreover, quantitative EMG in the eval-
uation of the frequency of motor unit action potential discharge is a useful tool in this situation.
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