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Case Report

Unusual Equinus Gait in the Absence

of Spasticity:

A Case of Basal Ganglia Stroke With Lower Motor Neuron Features

Diana B. Riestra, BS; Jessica Mitchell, MS; Juan M. Riestra, BS; Lindsay M. Clements, BS; Kwame Amonu, BS;
Michael Giunta, BS; and Maju Mathew Koola, MD

oe walking, or equinus gait, is a
Tgait abnormality most observed
in children and typically

considered idiopathic. It may also be
associated with neuropsychiatric
conditions, developmental delays, or
muscle tightness.! In adults, however,
toe walking is more often secondary to
underlying pathology, often serving as
a compensatory mechanism in the
context of upper motor neuron (UMN)
injuries characterized by increased
muscle tone, spasticity, and an
overactive stretch reflex that leads to
stiff muscles and a plantar flexed foot.?
In the gait cycle, the stance (60% of
the cycle) and swing (40% of the cycle)
phases rely on multifaceted kinetic
dynamics that can be easily disrupted
by injury or pathology, often doubling
energy expenditure.® Toe walking,
associated with prolonged ankle
plantar flexor nerve activity, requires
more neuromuscular effort.* However,
toe walking has the advantage of lower
peak plantar flexor forces, becoming
useful for relieving neuropathic pain.*

The clinical presentation of motor
neuron lesions can be a useful
diagnostic tool. Lower motor neuron
(LMN) lesions typically manifest with
muscular atrophy, decreased or absent
deep tendon reflexes, flaccid paralysis,
fasciculations, and cavus foot
deformities.® In contrast, UMN
lesions present with spastic paralysis,
hyperreflexia, muscular hypertrophy,
and a positive Babinski sign.®

While the literature surrounding
toe walking often focuses on UMN
etiologies, such as poststroke
spasticity, LMN causes remain
underrecognized. This report aims to
broaden the differential diagnosis of
adult toe walking by presenting a

unique case in which toe walking,
typically associated with UMN
pathology, appears instead to be a
compensatory response to LMN
dysfunction. This introduces a novel
perspective to the existing literature,
as its occurrence in the context of
LMN pathology remains
underrecognized.

Case Report

A 60-year-old black man with a
history of an incidental left basal ganglia
infarct noted on magnetic resonance
imaging (MRI) in January 2022
presented to the Pain Management and
Rehabilitation Clinic for evaluation of
chronic left-sided posterior leg pain. The
pain was described as radiating up the left
leg from the foot and was specifically
worsened by left heel strike. There was
no associated sciatica or lumbar spine
discomfort. To manage this pain, the
patient reported adopting a toe-walking
gait to avoid heel contact and reduce
symptoms. His medical history is
significant for Arnold-Chiari type I
malformation, obesity (body mass index:
37 kg/m?), hypertension, testicular
hypofunction, hypothyroidism,
degenerative disc disease, recurrent major
depressive disorder (MDD) with anxiety,
polyneuropathy, fibromyalgia, and
narcolepsy. He developed central pain
syndrome approximately 1 year after his
incidental stroke finding on MRI and
prolonged grief disorder stemming from
the death of his wife in 2023. The patient
had opioid use disorder and was taking
morphine that was prescribed by his
nurse practitioner beginning in May
2025. Current daily medications include
those listed in Table 1.

On physical examination, the patient
exhibited a resting tremor in the right

hand. Reflexes revealed hyperreflexia
(3+) in the right triceps without clonus,
while all other reflexes were symmetric.
Babinski sign was negative bilaterally.
Muscle strength testing showed full
strength (5/5) in the right upper and
lower extremities but notable weakness
(3/5) on the left side.

Spasticity was observed in the
lower right back. Sensory examination
showed preserved light touch in all
extremities, except for increased
sensitivity over the distribution of the
right deep peroneal nerve. Cranial
nerves II through XII were intact, and
coordination was preserved.

Musculoskeletal findings included
left foot supination, extension of the
second toe, hypertrophy of the left-
sided flexor muscles, and myofascial
tenderness in the cervical and thoracic
paraspinal regions. The patient’s gait
was unsteady and demonstrated a left-
sided equinus pattern.

Routine laboratory studies were
obtained and showed several
important findings. Creatinine was
elevated at 1.46 mg/dL (normal range,
0.6—1.2 mg/dL). Estimated glomerular
filtration rate was reduced at 55 mL/
min/1.73 m? (>60 mL/min/1.73 m?).
This was consistent with chronic
kidney disease stage 3a. Complete
blood count showed mild anemia.
Hemoglobin was low at 10.6 g/dL
(range, 13.5-17.5 g/dL). Mean
corpuscular hemoglobin and mean
corpuscular hemoglobin concentration
were low at 25 and 29 (27-33 pg and
32-36 g/dL), respectively. Red cell
distribution width was high at 15.9%
(11.5%-14.5%). These findings
suggested possible iron deficiency.
Vitamin B, was elevated above
2,000 pg/mL (200-900 pg/mL).
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Table 1.

The Patient’s Current Medication List®

Medication Dosage Route Frequency Indications
Paroxetine 20 mg PO Daily Major depressive disorder and anxiety
Eszopiclone 3mg PO Bedtime Insomnia

Nortriptyline 100 mg PO Bedtime Major depressive disorder, anxiety, pain, insomnia
Baclofen 20 mg PO 4 times daily Pain and muscle spasms

Lidocaine 5% patch Topical 12 h on/off Pain and muscle spasms

Naproxen 375 mg PO Twice daily Pain and muscle spasms

Morphine 15 mg PO Every 12 h (started in May 2025) Pain and muscle spasms
Hydrochlorothiazide 12.5 mg PO Daily Hypertension

Lisinopril 40 mg PO Daily Hypertension

Metoprolol XL 25mg PO Daily Hypertension

Levothyroxine 100 mcg PO Daily Hypothyroidism

Ergocalciferol 50,000 units PO Weekly Vitamin D deficiency

Ondansetron 8 mg PO Daily Nausea and vomiting

Pitolisant 17.8 mg PO Daily Narcolepsy

Testosterone 20.25 mg/1.25 g (1.62% gel) Topical Daily Testicular hypofunction

2The table shows the patient’s active medications, including therapeutic indications, dosages, routes of administration, and frequency. Dosages and regimens reflect the most
recent updates as of the time of this writing. The patient was on intrathecal lidocaine from March 2017 to June 2025.

Abbreviation: PO =by mouth.

This may also have reflected
supplementation. Normal laboratory
values include testosterone, vitamin
D, electrolytes, liver enzymes, glucose,
prostate-specific antigen, prolactin,
and insulin-like growth factor 1.

A computed tomography (CT) scan
of the spine revealed multilevel bulging
of the lumbar annulus and a left lateral
L4-L5 disc herniation with moderate
left foraminal narrowing. These findings
may correspond to L5 nerve
compression and explain the observed
left-sided ankle dorsiflexion weakness.
An electromyography (EMG) performed
1 month after the initial visit showed
findings consistent with sensorimotor
polyneuropathy, although interpretation
was limited by patient-reported pain.
Sensory responses were unobtainable,
and the left tibial motor response was
absent. There was no evidence of
myopathy. A plain radiograph of the
calcaneus was ordered to assess for
underlying osseous pathology. A left
aircast walking boot was provided to the
patient, which resulted in immediate
pain relief during ambulation. An
order was placed for a custom
ankle-foot orthosis to support gait
stability and further reduce pain.

A diagnostic left tibial nerve block
was recommended to evaluate for
possible tarsal tunnel syndrome.
Depending on the results of the nerve
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block, cryoneurolysis was proposed
as a potential next step in pain
management.

Discussion

This case highlights the diagnostic
complexity involved in evaluating gait
abnormalities and motor weakness,
particularly when multiple neurologic
conditions coexist. The patient initially
presented with toe walking and lower
limb weakness, which, in the context
of a prior left basal ganglia stroke,
prompted concern for a UMN etiology
such as poststroke spasticity. This
interpretation was reinforced by
imaging findings and a history of
tremors and weakness, consistent with
prior central nervous system insult.

However, a closer clinical
examination revealed a right-sided
weakness with no signs of spasticity.
Specifically, the patient scored 0/5 on
the Modified Ashworth Scale, ruling out
clinically significant spasticity in the
bilateral gastrocnemius or soleus
muscles.”” As a result, botulinum
toxin injections for treatment of
spasticity were no longer indicated.
Additionally, the side of the patient’s
weakness did not correspond with the
location of the stroke. Left basal ganglia
strokes typically result in contralateral
(right-sided) motor deficits. Coupled
with the absence of spasticity, the

assumption that these symptoms were
caused by UMN lesions was challenged.
The left lateral disc herniation at
the level of L4-5 could potentially
explain the patient’s toe walking as
a compensatory mechanism for
L5 nerve root compression. L5 nerve
root compression commonly results in
foot drop, as the tibialis anterior acts to
dorsiflex the foot. This patient may have
unintentionally compensated for a left-
sided foot drop by toe walking on the
left side, ultimately causing a left-sided
restriction in ankle pronation. However,
the patient also reported radicular
symptoms lateralized to the left leg,
which may suggest a left lumbar
radiculopathy. Further imaging,
such as a lumbar MRI or repeat
lumbar CT, may be indicated
to reassess the disc herniation
and further investigate nerve
compression, disc degeneration,
vertebral alignment, and other
potential causes of LMN lesions.
Furthermore, the patient utilized a
Lofstrand crutch on his right side,
despite having left-sided weakness,
adding another layer of complexity.
This inconsistency may point toward
compensatory mechanisms for
balance, pain, or behavioral
adaptation, but it does not fit well
into the expected neuroanatomical
patterns.
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Given the discrepancy between
imaging, clinical findings, and functional
limitations, we reconsidered the
etiology of toe walking. A key finding
was the patient’s report of a shooting
pain up the leg when attempting heel
strike, which he avoided by walking on
his toes. This pattern is inconsistent
with spasticity-driven toe walking and
instead suggests a LMN source, such as
peripheral neuropathy (potentially
diabetic) or a lumbar radiculopathy. An
aircast was used for immediate relief,”
with a custom ankle-foot orthosis
ordered for long-term gait stability and
decreased pain.® An EMG did not yield
in-depth answers, but we are currently
pursuing a diagnostic left tibial nerve
block to further evaluate for possible
tarsal tunnel syndrome.® Cryoneurolysis
may be the next treatment option,
depending on the results.!?

It is important to consider specific
limitations to the assessment of this case.
The patient’s stroke was an incidental
finding on brain CT, which makes the
timeline and presentation of the patient’s
symptoms unclear. Additionally, the
patient sees various physicians across
different networks, which makes
collaboration more difficult. The
assessment and plan are limited to
the currently available imaging, and
specifically, a detailed EMG and MRI of
the left foot are required to have a more
accurate interpretation of this case.
Additionally, the patient was taking
paroxetine and may have benefited
more from duloxetine due to his existing
neuropathic pain and coexisting
depression.

The patient was referred to
outpatient physical therapy for a gait
abnormality, with a planned frequency
of 1-3 sessions per week over 6—12
weeks. These have intermittently given
relief to the patient, but the patient
continues to feel large amounts of pain
and continues the compensatory toe
walking. To the best of our knowledge,
there are no articles documenting toe
walking as a compensatory strategy
for LMN dysfunction or peripheral
neuropathy in adults. In a study of 174
children with toe walking, 17% (18/108)
of those with a neurologic diagnosis had
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peripheral neuropathy.® However, while
that study shows coexistence, it does not
necessarily show that toe walking was
adopted as compensation for deficits
from neuropathy.® Our patient would
likely benefit from the galantamine-
memantine combination to treat his
unique constellation of medical
problems. Galantamine boosts
cholinergic signaling and modulates
nicotinic receptors, and memantine
modulates NMDA/glutamatergic
excitotoxicity.!* The galantamine-
memantine combination can treat
MDD,!! insomnia'>!® anxiety,"* and
opioid use disorder.'® This patient is
likely to have cognitive impairments
(albeit, not measured) from stroke,
MDD, and hypertension. The
galantamine-memantine combination
can treat cognitive impairments as
well.11-14
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