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Lumbar epidural steroid injection for
spasticity in paraplegic spinal cord injury:
A case report

Michael Arias', Kester Nedd? and Rodolfo Alicea'

Abstract

This is the case of a 33-year-old male with traumatic paraplegic lumbar spinal cord injury after knife assault, who was unable to
participate in an intensive inpatient rehabilitation course due to bilateral lower limb spasticity. For therapeutic management
of spasticity at the bedside in the inpatient rehabilitation setting, we performed an epidural steroid injection to the right L4-
L5 interspace. After the intervention, a significant decrease in spasticity was noted. The patient could subsequently tolerate
sit-to-stand transfers with a standing frame and ambulate with the an exoskeleton device in inpatient physical therapy,
significantly improving his overall functional level in therapies. This case demonstrates that bedside epidural steroid injection
can dramatically improve paraplegic spasticity secondary to lumbar spinal cord injury in the inpatient rehabilitation setting.
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Introduction

Spasticity is a common complication of spinal cord injury
(SCI). Seen in around 80% of SCI patients,! spasticity may
progress to joint contracture if left untreated. Management
includes physiotherapy, oral medication, botulinum toxin
injection, and intrathecal infusion of baclofen.? In this
report, we present a patient with painful lower extremity
spasticity secondary to incomplete paraplegia whose mobil-
ity significantly improved after lumbar epidural steroid
injection (ESI) and discuss bedside ESI as another treatment
option to consider in the management of SCI spasticity.

Case report

A 33-year-old man with no significant past medical history
was injured by a knife assault and unable to stand. He was
initially admitted to an acute care community hospital, where
a Computed Tomography (CT) scan demonstrated cervical
cord transection with air inside the thoracolumbar spinal
canal. Diagnosis of acute traumatic paraparesis secondary to
thoracolumbar SCI was made. Subsequently, the patient was
transferred to an inpatient rehabilitation facility (IRF).
Patient arrived with a neurological level of injury at T1,
an American Spinal Injury Association Impairment Scale

grade B, and knee flexor and extensor spasticity Modified
Ashworth Scale (MAS) grade 3 on the right. He was previ-
ously independent in Activities of Daily Life (ADLs) and
ambulation.

Three months after admission, patient still presented 8/10
pain on the numerical rating scale (NRS), radiating to the
right posterolateral calf. Spasticity persisted in the bilateral
lower extremities (BLEs), more on the right side (Figure 1).
Decreased volitional movement and weakness persisted,
severely interrupting physical therapy and sleep. Bed mobil-
ity was performed with minimal assistance for repositioning
BLEs due to muscular hypertonicity. ADLs required moder-
ate assistance. Transfers were performed with supervision
secondary to BLE spasticity. Standing and ambulation could
not be performed due to safety concerns from the SCI. Initial
treatment with Baclofen 20 mg and Gabapentin 300 mg three
times daily provided minimal relief.
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Figure |. (a) and (b) Resting posture of spastic bilateral right worse than left lower extremities before the first bedside epidural

steroid injection (left) versus 2 days after (right).

Therefore, bedside L4-L5 ESI for therapeutic purposes
was scheduled, and written informed consent was obtained
from the patient for ESI to be performed for spasticity at
bedside without imaging guidance. The L4-5 level was cho-
sen for the initial ESI due to L3-5 involvement of air inside
the thoracolumbar spinal canal upon initial imaging in the
acute care setting. These neurological levels appeared to
manifest in reciprocal quadriceps weakening and hamstring
spasticity, consistent with the patient’s BLE clinical picture.
ESI was performed by maintaining a sterile technique and
cleansing the area with iodine. 9 cc of bupivacaine and 1cc
of methylprednisolone 40 mg were administered using a 22 g
spinal needle. While 1 to 2 cc of local anesthesia are typically
used for pain management, 9 cc of bupivacaine were used for
this ESI. Based on prior experience by the attending neurore-
habilitation physician, this relatively large amount of bupiv-
acaine with 1 cc of methylprednisolone is the best protocol to
confer the most benefit for reduction of painful spasticity in
the inpatient rehabilitation setting.

Two days after the intervention, right knee flexor, and
extensor spasticity subsequently decreased from 3 to 1+ on
MAS (Figure 1), pain intensity decreased from 8/10 to 3/10
on NRS, and radiating pain decreased to the posterolateral
calf from the right buttock as well. The etiology of the radiat-
ing leg pain is presumed to be related to the air inside the
thoracolumbar spinal canal with the involvement of the L3-5
levels. Hospital course following ESI was complicated by
mild intermittent clonus of the bilateral feet, right worse than

left, along with constipation and urinary tract infection
(UTI). Symptoms subsided with scheduled suppositories,
constipation medications, and antibiotics.

Most importantly, the patient could perform gait training
actively with significant improvements to BLE spasticity.
Three days following intervention, the patient tolerated
standing frame-assisted sit-to-stand transfers during occupa-
tional therapy (OT) for 15 min, with occasional symptoms of
dizziness. He also demonstrated increased standing balance,
evidenced by participating in coordination with bilateral
upper extremities unsupported. One week following the ini-
tial ESI, the patient could actively flex his bilateral hips
against gravity by 25° compared to 10° before the
intervention.

The patient’s therapy participation would decrease for the
next several months following the initial beneficial response
to the first ESI. BLE spasticity returned to his pre-injection
severity. Resting with both legs in significant flexion while
lying in bed, he was unable to participate in sit-to-stand
(STS) transfers or ambulate in therapies once again. After
4 months, a botulinum injection to the right lower extremity
(RLE) was administered, but with less response than the ESI.
Patient received three ESIs at three, seven, and twelve
months after admission, with the last administered above the
previous two at the right L3-4 level instead of L4-5. The
three ESIs were administered more than 3 months apart, each
with approximately 4weeks of significant but temporary
relief.
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Figure 2. Participation in exoskeleton ambulation improved
during therapies | week following the second bedside epidural
steroid injection.

Following each ESI, radicular pain, spasticity, and sleep
disturbance decreased, and participation in gait training
improved accordingly. Notably, the patient ambulated with
the EKSO exoskeleton for 12—13 min following the second
ESI (Figure 2) and walked 367 steps without rest during
therapy within 1 month following the third ESI. Relief dissi-
pated gradually, but pain and spasticity improved signifi-
cantly for approximately 1 month on average.

Discussion

If left untreated, spasticity after SCI can progress toward
structural contracture as well as lead to complications with
deep tissue pressure injuries, loss of range of motion, sleep
disorders, and pain.® These complications from spasticity
can impair functional participation in therapies and ADLs.
ESI is an option in painful localized refractory spasticity and
can improve functional outcomes accordingly.” This is
because spasticity is known to result from noxious stimuli,
whether intrinsic or extrinsic, below the level of the injury.!
While still unclear, the etiology of SCI spasticity is thought
to result from hyperexcitability of the spinal reflex.? The
mechanisms of improvements in pain and spasticity from
ESI after SCI seem related to radiculopathy as an extrinsic
stimulus alleviated by the steroid.> ESI was chosen in this
patient for this reason, as thoracolumbar radiculopathy was
thought to be extrinsically stimulating the spinal reflex into
BLE spasticity with good potential for relief of the hyperex-
citability by the anti-inflammatory effects of the steroid.

This case report demonstrates that bilateral asymmetric
SCI painful spasticity could improve from lumbar spine
intervention at the bedside in the IRF setting. The patient in
this report received three lumbar epidural injections admin-
istered to the L4-L5 and the L3-L4 levels more than 3 months
apart, with temporary improvement to spasticity lasting
around a month following each injection, increasing partici-
pation in therapies before returning to baseline spasticity.
Patients in similar settings may benefit from the improve-
ment in pain, strength, proprioception, and stability that each
ESI confers.

Adjunct therapies and modalities should be scheduled
around ESI to produce more long-term improvements in
outcomes. Exoskeleton ambulation was beneficial in this
patient, for instance, but only made possible when strategi-
cally scheduled immediately after ESI alleviated BLE spas-
ticity (Figure 2). Temporary benefits of approximately a
month following each intervention could be maximized by
planning therapies accordingly.® One limitation of this
study is the lack of long-term follow-up to determine if the
multiple ESI therapies afforded any long-term benefit.
Another limitation is that thoracic SCI with lower extrem-
ity spasticity, as in this case report, may present atypically
and be more closely related to poor localization of pain
instead of reflecting proper ASIA SCI deficit. Finally, the
authors acknowledge the limitation of a single case report,
which would benefit from pairing with randomized and
double-blinded controlled studies comparing ESI with
other spasticity management techniques in SCI, such as
physiotherapy, oral medication, botulinum toxin injection,
and intrathecal infusion of baclofen.

Conclusion

Overall, this case illustrates that ESI can significantly
improve functional outcomes in SCI with BLE spasticity. If
suspected, SCl-related spasticity may benefit from bedside
intervention with ESI, and a series of repeat injections may
also be indicated for functional improvement in the IRF set-
ting over time. We recommend bedside ESI for diagnostic
and therapeutic benefit to SCI patients with intractable lower
extremity spasticity in the IRF setting. Although ESI relief is
temporary, planning adjunct therapies strategically in the
timeframe of maximum benefit to spasticity may improve
long-term functional outcomes.

Author contributions

Author contributions are as follows: M.A. Writing—original draft;
K.N. Supervision, Writing—original draft; R.A.R. Writing—
review & editing.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.



SAGE Open Medical Case Reports

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed consent

Written informed consent was obtained from the patient(s) for their
anonymized information to be published in this article.

ORCID iD

Rodolfo Alicea https://orcid.org/0009-0006-5593-7193

References

1. Adams MM and Hicks AL. Spasticity after spinal cord injury.
Spinal Cord 2005; 43: 577-586.

Rekand T, Hagen EM and Gronning M. Spasticity following
spinal cord injury. Tidsskr Nor Laegeforen 2012; 132: 970-973.
Taricco M, Adone R, Pagliacci C, et al. Pharmacological inter-
ventions for spasticity following spinal cord injury. Cochrane
Database Syst Rev 2000; 2000(2): CD001131.

Shilt JS, Seibert PS and Kadyan V. Optimal management for
people with severe spasticity. Degener Neurol Neuromuscul
Dis 2012; 2: 133-140.

Lee JM, Gracies JM, Park SB, et al. Botulinum toxin injections
and electrical stimulation for spastic paresis improve active hand
function following stroke. Toxins (Basel) 2018; 10(11): 426.
Bang H, Chun SM, Park HW, et al. Lumbar epidural steroid
injection for painful spasticity in cervical spinal cord injury: a
case report. Ann Rehabil Med 2015; 39(4): 649-653.

Carassiti M, Pascarella G, Strumia A, et al. Epidural steroid
injections for low back pain: a narrative review. Int J Environ
Res Public Health 2021; 19(1): 231.

Milne N, Miao M and Beattie E. The effects of serial casting on
lower limb function for children with Cerebral Palsy: a system-
atic review with meta-analysis. BMC Pediatr 2020; 20(1): 324.



