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Statement of Purpose

The treatment of Acquired Neurologic Foot Deformities typically requires both
medical and surgical management, with participation from various medical specialties.
This case report is unique in that the patient initially presented as an over supinator with
pain along the left styloid process that eventually progressed to a bilateral equinovarus
deformity (left > right) with a left foot drop due to degenerative disc disease in the
lumbosacral region. We present a protocol for early identification of acquired
neurological lower extremity deformities and when it is appropriate to consult with other
medical specialties to provide the best care for the patient.

Literature Review

According to the literature, the most common cause of spontaneous foot drop
is neuropathy of the common peroneal nerve. Foot drop presents as an inability or
difficulty in ankle dorsiflexion. Even less commonly reported with foot drop is a
concomitant equinovarus contracture of the ipsilateral limb, which is most often seen
following a stroke. Central causes of foot drop such as cauda equina compression or
lumbar degenerative disease (LDD) including disc herniation and lumbar spinal
stenosis typically present with other symptoms [1,2].

Lumbar degenerative disease resulting in damage to the lumbar and sacral
nerve roots can impair gait and lead to radiculopathy that presents with symptoms
including pain, numbness, paresthesia, and weakness [3]. Foot drop secondary to
LDD is most commonly seen at the L4/L5 or L5/S1 level [4]. Clinically, degenerative
lumbar spinal disease due to disc herniation and spinal stenosis causes insidious
weakness to the extensor group: tibialis anterior, extensor hallucis longus, extensor
digitorum longus, with or without lower back pain or paresthesia [5]. Objective extensor
muscle weakness in patients with degenerative lumbar stenosis can be seen in
approximately 44% of patients. In patients undergoing lumbar discectomy, 53.3% of
patients had muscle weakness while 39% of patients had abnormal deep tendon
reflexes [4,6].

In the ever-growing population of diabetic patients with neuropathy,
differentiating foot drop due to peripheral neuropathy or lumbar degenerative disease
can be challenging [4]. Assessment of tibialis anterior and extensor digitorum longus
function and strength is achieved through manual muscle testing (MMT) grading [7].
Often electromyography and nerve conduction tests are used to determine the
presence and cause of the neuropathy [7,8]. Preservation of the ankle jerk reflex can
also be used to differentiate between isolated peroneal neuropathy and more proximal
L5 radiculopathies [7]. The recognition of symptoms and diagnosis is of upmost
importance as the duration of foot drop will impact likelihood of recovery [2].

Case Study

A case is presented of a 64-year-old diabetic male who initially presented
in June of 2014 complaining of a painful left styloid process. The patient originally
presented to another podiatrist, a year after sustaining a left ankle fracture, treated with
immobilization. Radiographs taken at that time showed no evidence of fracture or
dislocation, only soft tissue edema. The patient was subsequently referred to Physical
Therapy to reduce soft tissue edema and scar tissue formation. Custom orthotics were
also manufactured and he was prescribed a lace up ankle brace.
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Case Study Continued

In 2017, the patient presented to us, but with progression of symptoms. He
reported a feeling of instability and frequent falls. Physical exam revealed a loss of
vibratory sensation in the left 1t MTPJ, +1 reflexes and (-) Babinski on the left. Manual
muscle examination revealed muscle strength of left extensor hallucis longus 4/5,
extensor digitorum brevis extensor digitorum longus 3/5, tibialis anterior 4/5, tibialis
posterior 5/5, Achilles -2/5, peroneus longus 5/5, and peroneus brevis 4/5. On stance,
he demonstrated varus resting calcaneal stance position, left > right. He could not
come up to his toes or heels. Calcaneal varus on the right was reducible with
the Coleman block test, however, could not be assessed on the left due to patient
feeling weak and unstable. With subtalar joint neutral, the 15t ray was noted to be
plantarflexed, left > right. Gait exam photos (Figures 1a, 2a, 3a) before spinal surgery
demonstrated a widened base and stance of gait, increased knee -
flexion (left), decreased ankle dorsiflexion with inverted attitude of E . E
foot (left). About 12 months post neurosurgery, slight
improvement in gait is noted. (Figures 1b, 2b, 3b), Scan QR code ke

QR code. Pre- and
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to see pre- and post-op gait. Weight bearing x-rays of the left foot
(Figures 4, 5), ankle (Figure 6), and calcaneus (Figure 7) were
also obtained. Figure 8 is a lumbosacral MRI. EMG/NCV study
demonstrated axonal peripheral polyneuropathy.

Figure 1a (left) and Figure 1b (right) at double leg-stance preop and postop, respectively.

Figure 3a (left) and 3b (right) at terminal stance stance of gait with left lower extremity at terminal
stance pre-op and post-op, respectively.

Case Study Continued

Figure 4. Lateral view showing posterior displacement of
cyma line and convex upward Meary’s line.

Figure 5. DP view demonstrating decreased calcaneal
cuboid angle and stacking of metatarsals.

Figure 8. T2-weighted MRI in
patient with left foot drop, L5 disc
herniation and stenosis.

Lumbosacral MRI showed disc degeneration and mild retrolisthesis of L5-31,
significant spinal stenosis with an L3-L4 posterior disc bulge and mild broad posterior
disc extrusion of L5-S1. Patient underwent L3-L4 bilateral laminectomies, L5-S1 left
hemilaminotomy discectomy per neurosurgery 5 days after MRI was done.
Intraoperative findings included completely calcified L5-S1 disc with elevation and
severe compression of the S1 root. At 9 months post-op, neurosurgery discharged the
patient. In December of 2018, plantarflexion strength was noted to be 4/5, no significant
changes in dorsiflexion were appreciated, and gait was more stable with an increased
cadence. Patient continues to ambulate in a Posterior Leafspring AFO.

Figure 7. Calcaneal axial
demonstrating varus heel.

Figure 6. Ankle view showing
congruous ankle mortise.
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Analysis & Discussion Continued

This case is unigque in that the patient had LDD due to both spinal stenosis and
disk herniation. Early recognition of LDD due to spinal stenosis and disk herniation has
been shown to affect the extent of recovery and reversal of neurologic deficits. The
most recent neurosurgery evaluation reported excellent surgical result with no need
for further follow up. Upon personal evaluation of the patient, though improved
cadence speed and balance was noted, no perceivable changes in dorsiflexor manual
muscle strength were appreciated. Studies have shown that by 6 month follow-up,
improvement has stabilized [2].

In regards to treating a patient that presents with significant changes to the
muscular balances of the foot, and ankle and gait performance, it is essential to
understand the history of the presentation and the etiology of the deformity. There are
a wide range of treatment modalities from nonsurgical to surgical treatments described
in the literature for this pathology. Nonsurgical treatment options can include orthotic
devices, serial casting, muscle relaxants, and phenol nerve blocks [9,10,11]. By the
time the patient presented to us, custom orthotics and physical therapy had been
attempted but significant time had also passed since the onset of the palsy. The
patient’s symptoms progressed at a disapproving rate. In order to better stabilize the
patient and improve function, a Posterior Leafspring AFO was prescribed and patient
was taken to the operating room by neurosurgery.

Rather than having tunnel vision and simply putting a “bandaid” on a
symptom, it is essential to adequately work up the patient. Systemic problems often
present with lower extremity manifestations and the astute clinician can help mitigate
severe disability. Unfortunately, our patient presented to us several years after
symptoms started and complete reversal from nerve damage could not be achieved.
Research has shown that weaker muscle power before surgery and longer duration of
neurologic injury before treatment often result in decreased likelihood of return to
function [12,13]. In an acute presentation, the patient should be referred to
neurosurgery for an MRI, and if warranted, emergent/urgent surgical intervention
should follow. In these instances, muscle function can return in approximately 70-80%
of patients [2]. If delayed or ignored, paralysis can ensue. In a chronic presentation,
work up can include EMG/NCV studies and advanced imaging such as MRI. The goal
of this case study was to highlight the importance of remembering that the foot and
ankle are part of a whole, and tunnel vision when treating patients should be avoided.
Communication among different medical specialties is vital, highlighting that Podiatry
is an integral part of the patient’s medical care team.

Analysis & Discussion

The equinovarus foot, regardless of origin, is a challenging condition. It is
imperative to have a firm understanding of the cause before implementing surgical

treatment. This case study emphasizes the importance of Podiatric care in early

identification and treatment of systemic neurologic diseases. With recognition and
proper referral, severe disability was mitigated, however, not fully reversed.

References & Acknowledgements

Stevens, F, Weerkamp NJ, Cals JWL. Foot drop. BMJ 2015;350:n1736. https://www.bmj.com/content/350/bmj.h1736. doi: 10.1136/bmj.h1736

Liu K, Zhu W, Shi J, et al. Foot drop caused by lumbar degenerative disease: Clinical features, prognostic factors of surgical outcome and clinical stage. PLoS One. 2013;8(11):e80375. doi:
10.1371/journal.pone.0080375 [doi].

Sharma H, Lee SWJ, Cole AA. The management of weakness caused by lumbar and lumbosacral nerve root compression. The Journal of Bone and Joint Surgery.British volume. 2012;94-B(11): 14 42-

1447. https://doi.ora/10.1302/0301-620X.94B11.29148. doi: 10.1302/0301-620X.94B11.29148.

Wang Y, Andrew. Foot drop resulting from degenerative lumbar spinal diseases: Clinical characteristics and prognosis. Clinical Neurology and Neurosurgery. 2013;117(C):33-

39. https://www.clinicalkey.es/playcontent/1-s2.0-S03038467 13004812. doi: 10.1016/j.clineuro.2013.11.018.

Jonsson B, Stromqgvist B. Motor affliction of the L5 nerve root in lumbar nerve root compression syndromes. Spine (Phila Pa 1976). 1995;20(18):2012-2015.

Mariconda M, Galasso O, Secondulfo V, Cozzolino A, Milano C. The functional relevance of neurological recovery after lumbar discectomy: A follow-up of more than 20 years. J Bone Joint Surg Br. 2008;90(5):622-
628. doi: 10.1302/0301-620X.90B5.20182 [doi].

Woods RJ, Cervone RL, Fernandez HH. Common neurologic disorders affecting the foot. J Am Podiatr Med Assoc. 2004;94(2):104-117. https://doi.ora/10.7547/87507315-94-2-104. doi: 10.7547/87507 315-94-2-
104\

Katirji B. Peroneal neuropathy. Neurologic Clinics. 1999;17(3):567-591. https://www.sciencedirect.com/science/article/pii/S0733861905701535. doi: 10.1016/S0733-8619(05)70153-5.

Lawrence SJ, Botte MJ. Management of the adult, spastic, equinovarus foot deformity. Foot & Ankle International. 1994;15(6):340-

346. https://journals.sagepub.com/doi/full/10.1177/107110079401500610. doi:10.1177/107110079401500610.

King BW, Ruta DJ, Irwin TA. Spastic foot and ankle deformities: Evaluation and treatment. Foot and Ankle Clinics. 2014;19(1):97 -111. http://www.sciencedirect.com/science/article/pii/S1083751513001058. _doi:
//doi.org/10.1016/j.fcl.2013.10.007 ".

. Reddy S, Kusuma S, Hosalkar H, Keenan M. Surgery can reduce the nonoperative care associated with an equinovarus foot deformity. Clin Orthop Relat Res. 2008;466(7):1683-1687. https://www-ncbi-nim-nih-
gov.nycpm.idm.oclc.ora/pubmed/18421532. doi: 10.1007/s11999-008- 0250- 3.

Takenaka S, Aono H. Prediction of Postoperative clinical recovery of drop foot attributable to lumbar degenerative diseases, via a Bayesian Network. Clin Orthop Relat Res. 2017;475:872-880. doi: 10.1007/s11999-
016-5180-x.

Macki M, Lim S, EImenini J, Fakih M, Chang V. Clinching the cause: A review of foot drop secondary to lumbar degenerative diseases. J Neurol Sci. 2018;395:126-130. doi: S0022-510X(18)30409-X [pii].

©® N o0 M~ W I\

—
©

—_
—_

o
N

-
w




