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Seizure-induced thoracolumbar burst fractures — Not to be missed
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While rare, post-ictal thoracolumbar burst fractures are commonly missed due to confounding factors, resulting
in delayed treatment and the potential for serious neurological deficits. This paper serves as a call for a high-
degree of clinical suspicion when treating post-ictal patients to ensure they undergo a focused neurological
examination of the lower extremities. If unresponsive/uncooperative, spinal precautions should be maintained
until the spine can be cleared clinically or radiographically. In all events, if the patient is complaining of muscu-
loskeletal pain possibly originating from the spine, radiographic evaluations are warranted to prevent possible
deficits caused by a missed thoracolumbar fracture.
© 2019 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Fractures are awell-known and common result of a violent and trau-
matic generalized tonic–clonic (GTC) seizures [1]. It is also common that
the identification of fractures is often delayed due to the absence of
physical signs and other pressing symptoms, the result of which is a
delay in treatment [2]. The literature has shown thatwhen aGTC seizure
causes a spinal fracture, they are most commonly asymptomatic com-
pression fractures. [3] However, there are rare reports of post-ictal
thoracolumbar burst fractures and when these fractures go undiag-
nosed and treatment is delayed, serious neurological deficits can result
[4–10]. We add to this literature, reporting on two recent cases of lum-
bar burst fractures following a GTC seizure, with a delay to diagnosis
resulting in deficits, which strongly supports the call for maintaining a
high degree of clinical suspicion post-seizure to eliminate potentially
devastating fracture type.

2. Background

2.1. Case 1

A 71-year-old male presented to the emergency department (ED)
following a GTC seizure. He was intubated for combativeness secondary
to a decreased level of consciousness. A CT scan and MRI of his brain
demonstrated a right sphenoid wing meningioma. He was transferred
to neurosurgery.

Upon arrival, he was sedated and intubated, and admitted to the in-
tensive care unit. On examination he was moving his legs
. This is an open access article under
spontaneously and localizing with his right arm. Detailed neurological
examination was deferred until he was extubated on day 2, when he
was reporting bilateral calf pain and weakness in the ankles, graded 4/
5 for all muscle movements. He complained of allodynia from the
mid-calf to his toes. Bloodwork revealed a rise in serum creatine kinase
(CK) and his weakness therefore was initially thought to be secondary
to a potential myositis.

On day 5, the patient began to complain of lower back pain. On day 6
his catheterwas removed, and he began to have urinary incontinence. A
neurologic examination demonstrated ankle weakness, loss of pinprick
sensation in the feet and perineum and absent ankle reflexes. An urgent
CT scan of the lumbar spine revealed a burst fracture of L1. AnMRI dem-
onstrates compression of the conus medullaris with a high signal lesion
yielding a diagnosis of conus medullaris syndrome.

The fracture was felt to be unstable and due to spinal cord compres-
sion, the patientwas taken to the operating room (OR_) for decompres-
sion via laminectomies from T12-L1, followed by T11 to L3
instrumented stabilization (Fig. 1a & b). He had continued weakness
and urinary retention post-operatively and wasmobilized with physio-
therapy. He was transferred to the rehabilitation center, and on follow-
up, was voiding independently and ambulating with a cane.

2.2. Case 2

A 53-year-old man presented to a local ED after a GTC seizure, and,
while in the department, began to experience ascending lower
extremity weakness. He had a history of seizure as a young adult associ-
ated with alcohol withdrawal, although he denied current alcohol use.
He was admitted to the intensive care unit at the referring hospital and
was subsequently noted to have urinary retention requiring placement
of a catheter. He was also complaining of severe low back pain and on
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Fig. 1. a. Sagittal T2weightedMRI of the lumbosacral spine demonstrates severe spinal canal stenosis at the L1 level fromosseous retropulsion of approximately 8mm. b. Axial T2weighted
MRI demonstrates abnormal signal intensity within the conus consistent with acute injury.
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examination was found to have weakness in the legs bilaterally. On his
second day following presentation, he was noted to have milder weak-
ness in the upper extremities andwas accepted by the neurology service
in our tertiary center concerning for possible Guillan-Barre syndrome
(GBS). At that time, an MRI of the brain and lumbar spine were pending.

Following arrival to the tertiary ED, imaging revealed an L1 burst
fracture with compression of the conus medullaris and MRI of the
brain was unremarkable. Examination revealed grade 0/5 weakness in
the lower extremities and milder weakness in the upper extremities,
worse proximally, thought to be secondary to pain. Neurology remained
unsure if GBS was contributing to the symptoms but elected to proceed
with an empiric trail of intravenous immunoglobulin.

Following reassessment two days after transfer, neurosurgery was
consulted for an opinion and felt that the lower extremity weakness
was secondary to the burst fracture given the signal intensity change
within the conus on MRI. He was taken to the operating room the fol-
lowing day for T11 to L3 posterior decompression and instrumented
stabilization (Fig. 2).

The patient remained weak post-operatively, and physiotherapy
was initiated for mobilization. Further imaging was done to assess his
upper extremity weakness and he was found to have bilateral scapular
fractures, in addition to the L1 burst fracture. This did impair his mobil-
ity and eventually he was accepted to the spine rehabilitation center,
once he was able to weight bear with his upper extremities. While ad-
mitted, he experienced ongoing lower extremity weakness. The precise
etiology of his most recent seizure remained unclear.

2.3. Literature review

The occurrence of musculoskeletal injury during seizures and
following GTC seizures has been known. Injuries from seizures
can be caused by loss of consciousness and subsequent trauma or
direct trauma because of the seizure. Injuries can range from
minor injuries, such as cutaneous lacerations or abrasions, to
more serious pathologies like fractures or dislocations [1]. Patients
with seizures are at higher risk for developing fractures in a num-
ber of common locations [11], and there have been reports of pa-
tients sustaining multiple fractures in different areas of the body,
resulting in significant morbidity [12]. Post-ictal fractures of the
spine are also found in the literature [13,14], but they are typically
limited to compression fractures [3].

While the majority of spinal fractures that occur during seizures are
compression fractures, reports of thoracolumbar burst fractures exist in
the literature. At the time of submission, only eleven such cases have
been reported [4–10,15–18]. Of these, six burst fracture cases occurred
in the lumbar spine [5,7–10,15], and five in the thoracic spine
[4,6,16–18]. Delay of diagnosis for post-ictal thoracolumbar fractures
occurred in eight of the eleven thoracolumbar cases reviewed
[4,5,7,9,15-18]. Delay can be due to lack of evidence for visible trauma
distracting from apparent injuries, such as misdiagnosing weakness as
Todd's paralysis [2] or slow recovery of neurologic symptoms associated
with a post-ictal state. [3,4,18]. Deficits related to the fracture were
noted in only four cases [7,9,10,18], while complete recovery was
noted in all but one case [10]. However, this case report was published
in 2015, and long-term follow-up was not available.

The literature indicates that common risks for vertebral fractures
caused by seizures are increased age, osteoporosis, osteopenia, muscu-
larity, drug withdrawal, duration and reoccurring convulsions [18].
However, the age range of patients in the 11 cases reviewedwhere a sei-
zure caused a thoracolumbar burst fracture was wide, with one case at
age 20 (caused by Tramadol withdrawal [18]) to the oldest at age 54
[6], and the majority between ages 35 and 45. Also, of note is that of
the 11 cases reviewed, 3 occurred in females aged 35 [16], 41 [4] and
42 [15], while the other 8 occurred in males, indicating that osteopenia
and osteoporosis are not a major causal factor asscoiated with seizure
induced thoracolumbar burst fractures.



Fig. 2. Lateral x-ray of the thoracolumbar spine demonstrating post-operative stabilization
from T11-L3.
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3. Discussion

Relevant to the comparison of these cases and those in the literature
is that there was no history of trauma or symptoms to suggest the burst
fractures described above were present prior to initial presentation in
either of our cases. Furthermore, the fracture characteristics on CT
scan in both instances strongly suggested that these fractures were
acute in nature. Neither patient had any evidence of osteopenia or oste-
oporosis, nor any other pertinent comorbidities which would have
predisposed them to spinal fracture. This is supported by bony imaging,
which in both cases, did not suggest any evidence of decreased bone
mineral density. Additionally, there was no history of epilepsy in either
case. This was the first seizure recorded for the first patient. The second
patient had a history of alcoholism, and his medical records contained a
report of a single, GTC seizure several years ago,whichwas attributed to
alcohol withdrawal. At the time of presentation following the seizure he
denied any illicit drug or alcohol use. He was thoroughly investigated
following this event; however, no etiology for this second seizure was
elucidated.

The two patients differed from the common trends in the literature
as both were more advanced in age than the majority of reported
cases, ages 53 and 71. However, there were more similarities than dif-
ferences as both patientsweremale and both presentedwith neurologic
deficits related to their lumbar burst fractures, but these symptoms
were not identified as being related to spinal pathology until several
days following admission. Moreover, both cases illustrated have com-
monalities as they involved the same vertebral level, L1. The imaging
characteristics of the two fractures, aswell as the spinal cord injuries oc-
curring from them, are nearly indistinguishable. The surgical manage-
ment of these two cases was identical.

As seen in the 8 cases from the liturature revoew where delay of di-
agnosis occurred and these additional two cases, the reasons for missed
diagnosis was multifactorial. The first patient was intubated and se-
dated for the initial 24 h and, therefore, a complete history and physical
examination was not valid. Also, a catheter was left in place for several
days, precluding the identification of a neurogenic bladder until later
in the course of his recovery. In addition, the presence of a known
intercranial tumor dominated his diagnostic work-up, further con-
founding the picture for causation of his neurological features. The sec-
ond patient was initially misdiagnosed with a possible GBS, thus
providing an incorrect etiology for his lower extremity weakness, as is
the case when a patient's weakness is misdiagnosed as Todd's Paralysis
[2].

Fractures are one of the most common injuries suffered during a
seizure [1]. The published literature indicates that delay of diagnosis
formany types of fractures caused by the trauma of seizures, as occurred
in these two cases, is unfortunately common [2,4,5,7,9,15–18]. The inci-
dence of symptomatic spinal fracture due to the trauma caused by a
seizure is low, but asymptomatic spinal fractures are relatively com-
mon, reaching up to 16% [3]. It should be noted in terms of treatment,
that vertebroplasty/kyphoplasty is contraindicated in the management
of unstable spinal fractures. This remains an option for treatment and
management of pain in medically refractory vertebral compression
fractures.

Among spinal fractures, burst fractures are rare, and thus, might not
be suspected when patients present following a GTC seizure. However,
given the potential for irreversible neurological injury, it is crucial to
identify these injuries early so they can be appropriately treated.
These two recent cases indicate that when assessing a patient post-
seizure, a high index of clinical suspicion for spine injury is required.
While rare, when a GTC seizure causes a thoracolumbar burst fracture,
it often presents within a mixture of confounding factors and, if missed,
can have devastating results.
4. Conclusion

Given the severity of deficits that can develop if injury to the spinal
cord or cauda equine occurs, it is important to identify potential
thoracolumbar burst fractures, so that they can be emergently treated.
Their rarity and the presence of possible confounding factors, such as se-
dation or alternate possible diagnoses, mean that a high level of clinical
suspicion is imperative post-seizure.

We recommend patients in a post-ictal state to always undergo a fo-
cused neurological examination of the lower extremities. If patients are
unresponsive/uncooperative, spinal precautions should be maintained
until the spine can be cleared clinically/radiographically. If a patient is
complaining of musculoskeletal pain possibly originating from the
spine, despite the important push for physicians to choose their diag-
nostic tools wisely, radiographic evaluations are warranted and provide
a quick and cost-effective means of screening patients after seizures for
the rare occurrence, but potentially devastating presence of a
thoracolumbar burst fracture.
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