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Multiple seizure-induced thoracic vertebral
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Background: Musculoskeletal injuries stemming from
forceful muscular contractions during seizures have been
documented in the literature. Reports of multiple seizure-
induced spinal fractures, in the absence of external
trauma and without risk factors for fracture, are rare.

Case Presentation: A 28-year-old male, newly
diagnosed with epilepsy, presented to a chiropractic
clinic with the complaint of mid-thoracic pain beginning
after a tonic-clonic seizure with no associated external
trauma. Radiographs revealed the impression of five new
vertebral compression fractures from T4 to T8.

Discussion: This report highlights the importance of
a complete history and examination of patients with a
history of tonic-clonic seizures and back pain, especially
when considering spinal adjustments.

Contexte : Des études sur les blessures musculo-
squelettiques résultant de contractions musculaires
forcées pendant les crises épileptiques ont déja été
publiées dans les revues scientifiques. Les rapports de
fractures vertébrales multiples causées par des crises
épileptiques, en ’absence de traumatismes externes et
sans facteurs de risque de fracture, sont rares.

Exposé de cas : Un homme de 28 ans, qui a recu
un diagnostic récent d’épilepsie, s’est présenté a une
clinique de chiropratique se plaignant d’une douleur
mi-dorsale débutant apres une crise de grand mal sans
traumatisme externe associé. Les radiographies révelent
I’impression de cing nouvelles fractures vertébrales par
compressionde T4 a TS.

Discussion : Ce rapport souligne 'importance d’un
historique complet et de I’examen des patients ayant
des antécédents d’une crise de grand mal et de douleurs
dorsales, en particulier si [’on envisage des ajustements
vertébraux.

' Dalhousie University
2 Canadian Memorial Chiropractic College
3 Private practice, Halifax, NS

Corresponding author:
Peter Stilwell

School of Physiotherapy, Dalhousie University, 5869 University Ave., PO Box 15000 Halifax, NS B3H 4R2

Tel: 902-817-2280
e-mail: peterstilwell@dal.ca

No funds were received in support of this work. There are no conflicts of interest to report in preparation of this manuscript. This paper was
cleared by the Dalhousie University Research Ethics Board and patient consent was obtained to submit this paper for publication.

© JCCA 2016

252

J Can Chiropr Assoc 2016; 60(3)



Summary: This case report presents an argument
that a tonic-clonic seizure, in the absence of external
trauma or significant risk factors for fracture, resulted in
multiple vertebral compression fractures.

(JCCA. 2016:60(3):252-257)
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Résumé : Ce rapport de cas présente I’argument
qu’une crise de grand mal, en I’absence de traumatismes
externes ou de facteurs de risque significatifs pour
fracture, a donné lieu a de multiples fractures
vertébrales par compression.

(JCCA. 2016;60(3):252-257)
MOTS CLES : chiropratique, crise épileptique,

douleur dorsale, thoracique, fracture par compression,
manipulation vertébrale

Background
Musculoskeletal injuries stemming from forceful mus-
cular contraction during seizures and associated exter-
nal trauma (e.g. due to falls), have been documented in
the literature.!® Early electroconvulsive therapy studies
documented spinal fractures secondary to induced con-
vulsions.”!® However, epileptic seizure-induced fractures
of the spine, in the absence of external trauma, are rarely
reported in the literature !4

Powerful seizure-related abdominal and paraspinal
muscle contractions create compressive flexion forces that
induce significant vertebral axial loading'", which can lead
to vertebral compression fractures®!. These compression
fractures are most commonly found in the upper and mid-
dle thoracic spine, compared to external trauma-induced
compression fractures, which are more often found in the
lower thoracic and lumbar spine.”'® Although very rare,
seizure-induced burst fractures resulting in neurological
compromise (e.g. cauda equina compression) have also
been reported, highlighting the extent to which muscular
contractions can induce injury."”'® The following report
describes a case of seizure-induced vertebral compression
fractures from T4 to T8, in the absence of external trauma
or known risk factors for vertebral fracture.

Case Presentation

Clinical History

A 28-year-old, otherwise healthy male, presented to a
chiropractic clinic with a ten-day history of mid-thoracic
discomfort the onset of which was immediately following
a tonic-clonic seizure. This was his second known seizure.
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His first was 15 months prior, with no known associated
injury. Investigation (brain computed tomography (CT),
magnetic resonance imaging (MRI), and electroenceph-
alogram (EEQ)) after his first seizure led to treatment for
primary generalized epilepsy with lamotrigine, which has
not been found to significantly affect bone mineral density
in the short term.">? No other risk factors for osteopenia/
osteoporosis were identified, including excessive alcohol
consumption or tobacco use. The more recent seizure was
observed by his wife, who described the convulsion pos-
ture as trunk forward flexion with rotation while sitting
on a couch. There was no associated fall or other exter-
nal trauma. Since this seizure he reported suffering mild
to moderate back discomfort aggravated with prolonged
lying and standing, taking deep breaths, and coughing.
Night pain was also reported. Relieving factors included:
ice, heat, and sitting in a chair with lumbar support. There
were no radicular symptoms or signs identified.

Examination

Tenderness was present over the mid-thoracic spinous
processes. Spasm of the thoracic paraspinal musculature
was noted, especially on the left. All thoracic spine active
ranges of motion (ROM) were mildly uncomfortable and
described by the patient as “tight”, especially on the left.
Specifically, active thoracic spine ROM was decreased
especially in right rotation and right lateral flexion, due
to increased left thoracic pain. Right and left active thor-
acic spine extension combined with ipsilateral rotation
and lateral flexion produced mild mid-thoracic discom-
fort. Prone posterior-anterior compression over the cos-
totransverse joints was unremarkable. When the patient
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Figure 1a.

AP and lateral views of the thoracic spine demonstrated
moderate anterior wedged deformity of T7 vertebral body
with approximately 50% loss of vertebral body height.

transitioned on and off the examination table he exhibited
significant guarding, beyond what was expected in a pa-
tient with typical mechanical back pain.

Imaging

Based on the clinical assessment, the differential diagno-
sis included thoracic spine fracture(s). Plain radiographic
examination was conducted. The AP and lateral radio-
graphs of the thoracic spine (Figure 1a) revealed a 50%
anterior compression fracture at T7 with a slight convex
posterior vertebral body margin. Accentuated superior
endplate concavities (white arrows) with 20% loss of

254

central vertebral body heights of T6 and T8 are depicted
on the close-up lateral view (Figure 1b). Hazy zones of
condensed trabeculae (arrowheads) were noted subjacent
to the T6 and T7 superior endplates (Figure 1b). Anter-
ior wedging and slight superior endplate concavity were
demonstrated at T4 and TS5 on the swimmer’s view (Fig-
ure 2).

Diagnosis and Management

The clinical impression was that of acute seizure-induced
mid-to upper thoracic spine compression fractures (T4-
T8). While there are clinical practice guidelines for the
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Figure 1b.

Close-up lateral view of the upper thoracic spine
revealed the convex deformity of the posterior vertebral
body of T7 as well as the accentuated superior endplate

concavities of the T6 and T8 (white arrows). Zones
of impacted trabeculae (arrowheads) were evident
subjacent to the T6 and T7 superior endplates.

management of osteoporotic vertebral compression frac-
tures®!, only a small body of low-level evidence was avail-
able focusing on the management of younger individuals
presenting with seizure-induced spinal fractures''*. The
patient was referred to his family medical doctor for fur-
ther investigations and to discuss the utility of bracing
and pain medications. Dual-energy x-ray absorptiometry
(DEXA) was found to be normal and the patient did not
feel the need to pursue bracing or invasive treatment op-
tions. Conservative management was multimodal, includ-
ing advice regarding: relative rest, cryotherapy, and gen-
tle thoracic extension exercises to be performed at home.
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Figure 2.
Swimmer’s view revealed the accentuated superior
endplate concavities at T4, T5 and T6 when compared to
the T3 superior endplate.

During a follow-up approximately six-weeks post-seiz-
ure, he stated that he was “doing very well”. During a
three-month post-seizure follow-up, he noted a gradual
reduction in his discomfort over time and was only occa-
sionally uncomfortable when standing for long periods.
During a fourteen-month post-seizure follow-up, he noted
that he has continued to do very well and rarely feels any
back discomfort.

Discussion
Compression fractures from T4 to T8 are suggestive of
a muscular-induced mechanism, such as an epileptic
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seizure or electroconvulsive therapy.?? Seizure-induced
thoracic compression fractures in our case are differen-
tiated from Scheuermann’s disease based on the location
in the upper thoracic vertebrae. Scheuermann’s disease
occurs in the middle thoracic and thoracolumbar spines
commonly and not in the upper thoracic spine.?* Further-
more, compression fractures do not usually demonstrate
the characteristic irregular endplates/Schmorl’s nodes and
disc narrowing found in Scheuermann’s disease. Upper
thoracic compression fractures can be found in the elderly
population with osteoporotic spines. Our patient is young
with a normal bone density imaging finding. These upper
thoracic compression fractures are easily differentiated
from old healed compression fractures by the appearance
of impacted zone of trabeculae subjacent to the deformed
endplates. The compression fractures in this case are also
differentiated from pathological vertebral compression
fractures, which can have decreased anterior and posterior
vertebral body heights (uniform collapse), which should
prompt further investigation.”

The literature on compression fractures is focused
on the osteoporotic population, as poor bone density is
a significant risk factor for vertebral compression frac-
tures.” Although most osteoporotic vertebral compres-
sion fractures are stable and managed conservatively®,
they may not always be obvious during the clinical en-
counter or on plain radiographs. Evidence suggests this
is also true of seizure-induced vertebral fractures.' This
is important, as a delay in diagnosis and the delivery of
inappropriate treatments may be detrimental to the pa-
tient. Youssef et al."” describe the case of a tonic-clonic
seizure-induced burst fracture in a 35 year old male who
initially presented with mild paraspinal pain and a nor-
mal neurological exam. This seizure occurred while he
was sitting on a couch and similar to our case, suffered
no external trauma. This man was treated using a Risser
cast; however, this was not successful. He subsequently
underwent posterior spine fusion with Cotrel-Dubousset
segmental instrumentation with iliac crest bone graft-
ing."” The potential for subtle spinal fractures to be mis-
taken for a simple musculoskeletal sprain/strain, in the
absence of external trauma, in patients who have suffered
a tonic-clonic seizure, is highlighted in this previous case
report.'?

The potential for further complications may arise, as
discussed by Youssef er al."” in patients presenting in a
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post-ictal state with this requiring the attending health
care practitioner (likely an emergency department phys-
ician) to perform a careful examination of the shoulders,
hips, pelvic girdle, as well as the entire spine'*. Youssef et
al.” suggest that the presence of mild paraspinal pain af-
ter a seizure should still provoke suspicion of spinal frac-
tures and prompt radiographic evaluation. Plain radio-
graphs can have a significant false-negative rate when
attempting to detect spinal fractures, especially unstable
spinal fractures (e.g. burst fractures), suggesting the need
for advanced imaging such as CT or MRI to provide an
accurate diagnosis and optimal patient management >
In particular, advanced imaging (MRI) is required to rule
out spinal cord or nerve root compromise.” MRI can also
help confirm the age of compression fractures, as it can
show bony edema in acute fractures.”

The current case could have been misdiagnosed as
acute mechanical back pain originating from a sprain/
strain injury where spinal imaging may not be indicated.”’
Mechanical back pain is often treated by chiropractors
and other manual health care providers with spinal mo-
bilization and/or adjustments. However, these interven-
tions are considered to be absolute contraindications in
the presence of new spinal compression fracture(s), high-
lighting the potential risk of missed spinal fracture(s).?**

Haldeman and Rubinstein® published four cases
where patients were noted to have compression fractures
following chiropractic spinal manipulation. Although a
causal relationship between the spinal manipulation and
the fractures in these four cases was unclear, the authors
noted that failure to identify compression fractures with
the subsequent application of spinal adjustments into the
fractured area can increase pain and prolong disability.*
Furthermore, the potential to cause iatrogenic spinal cord
injury is of great concern.

Summary

This case highlights the possibility that the compres-
sion fractures identified were likely the result of a recent
seizure. This suggests that severe muscular contractions
secondary to tonic-clonic seizures, in the absence of sec-
ondary trauma/external forces, can result in spinal frac-
tures. The report highlights the importance of obtaining
an appropriate history and undertaking a musculoskeletal
and neurological examination, as indicated, in patients
presenting with spinal pain following a tonic-clonic seiz-
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ure. The symptoms and signs of epileptic seizure-induced
spinal fractures may be mild and resemble simple acute
mechanical back pain. Health care providers should con-
sider radiographic evaluation when a tonic-clonic seizure
results in spinal pain, especially before delivering spinal
mobilization or adjustments.
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