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Introduction

Cervical spine injuries or high spinal cord injuries (HSCI) 
can present with cardiac manifestations and are frequently 
overlooked when considering possible etiologies (1). 
These cardiac abnormalities secondary to cervical trauma 
are believed to be the result of autonomic pathway 
dysregulation and most often present with bradycardia, 
which can progress to cardiac arrest/asystole (1). The risk 
of progression to cardiac asystole from a HSCI increases 
with prolonged bradycardia (2). Risk factors for prolonged 
bradycardia in these patients include hypotension at the 
time of presentation, pneumonia, and tracheostomy (2). 
Some procedures including endotracheal suctioning and 
changing of body positioning are associated with increased 
incidence of bradycardia in cervical trauma patients (2). 
Although cardiac asystole is thought to be more common 
with severe cervical trauma, low-impact trauma has also 
been reported to cause cardiac asystole (3). Populations 

at high risk for low-impact fractures and cervical trauma 
include the elderly and in patients with ankylosing 
spondylitis (3-5). The literature recommends that in 
patients with cardiac asystole of unknown etiology, a further 
traumatic cervical spinal cord injury should be considered as 
a potential cause (3).

We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/jss-20-669).

Case presentation 

A 67-year-old left hand dominant female retired nurse with 
no past medical history presented following a motor vehicle 
accident which occurred at 20:15 on 4/24/2018. She was an 
unrestrained front seat passenger that was T-boned near the 
passenger side. Air bags did not deploy. When emergency 
medical services (EMS) arrived, the patient was reportedly 
cyanotic and unresponsive and pulseless. She did have a 
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short period of CPR performed. Return of spontaneous 
circulation (ROSC) was obtained after 1–2 minutes. The 
patient slowly became responsive after 10 minutes of 
assisted ventilations. Prehospital 12-lead electrocardiogram 

(EKG) showed atrial fibrillation along with inferior 
and lateral ST segment depressions. The patient had a 
Glasgow Coma Scale (GCS) of 13 upon arrival to the 
emergency department (ED) with resolution of ST segment 
depressions. The patient had breath sounds bilaterally. The 
patient had no gross deformities of her extremities upon 
arrival to the ED. 

Initial cervical spine CT showed anterior subluxation of 
C2 on C3. There were comminuted displaced C2 fractures 
involving the right vascular foramen, right transverse 
process, right pedicle, base of the spinous process and left 
lamina. There was a displaced fracture of the left C3 facet 
and left transverse process with involvement of the vascular 
foramen (Figure 1). No fractures of the thoracic or lumbar 
spine. She also had a sternal body fracture and fractures 
of the right 1st-4th ribs and left 2nd-5th ribs. Computed 
tomography angiography (CTA) neck showed irregularity 
of the right vertebral artery at the level of the displaced C2 
fracture and irregularity of the left vertebral artery at the 
level of the C3 fracture. There were no acute intracranial 
processes on head computed tomography (CT). 

Upon initial evaluation at the ED, the patient reported 
anterior chest wall pain and right-side neck pain. Her 
breathing was unlabored. She had equal and reactive 
pupils. There was no facial asymmetry. She was able to 
follow commands and was grossly motor and sensory intact 
(American Spinal Injury Association Impairment Scale 
Score E). There was no spasticity or clonus in her lower 
extremities. Her extremities were sensate to light touch, 
pin prick, and proprioception. The patient denied any 
paresthesias as well as bowel or bladder symptoms. She was 
kept in a cervical collar and was admitted to the trauma 
ICU at 23:45 on 4/24/2018. At 01:00 2/25/2018, the patient 
reported numbness in her bilateral upper extremities 
and left lower extremity with rapid progression to motor 
deficits. She had voluntary plantarflexion of her right foot 
and ankle and flaccid paralysis of her left upper and lower 
extremities and spasticity in the right upper extremity. 
She was started on Decadron 10 mg every six hours. 
Magnetic resonance imaging (MRI) showed significant 
cord compression by an epidural hematoma and spinal cord 
changes from C1-C2 to C3-C4 (Figure 2). The anterior 
longitudinal ligament, posterior longitudinal ligament, and 
ligamentum flavum appeared to be torn at the level of C2-
C3. The patient was taken emergently to the operating 
room on 04/25/2018 at 07:15 for open reduction of C2-C3 
fracture, C2-C3 laminectomies, and C1-C5 posterolateral 

Figure 1 Sagittal CT of the cervical spine demonstrating pre-
operative injuries involving the C2 and C3 vertebrae.

Figure 2 Sagittal MRI of the cervical spine demonstrating  
per-operative injuries involving the C2 and C3 vertebrae.
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fusion with instrumentation. 
A longitudinal midline incision was made from occiput 

to C5 spinous process. The fracture dislocation of C2-C3 
was readily identifiable. A subperiosteal dissection to the 
tips of the lateral masses was performed. Screws were placed 
in bilateral lateral masses of C1. Screws were placed on the 
right C3 lateral mass due to left facet fracture and bilateral 
lateral masses of C4 and C5. A laminectomy was performed 
at C2 and C3 to completely decompress the spinal cord. 

There was no residual stenosis or evidence of spinal fluid 
leak. Rods were contoured and placed to stabilize C1 to C5 
(Figure 3).

The patient was extubated on postoperative day 
(POD) 1 without complication. Her neurologic function 
continued to improve and the patient was transferred to the 
floor with sensation and motor function intact in all four 
extremities. She was discharged to rehab on 05/03/2018. 
Her right upper extremity and bilateral lower extremities 
had mostly 4/5 muscle strength, while left upper extremity 
had 3/5 muscle strength both proximally and distally. On 
the day of discharge to rehab, she was ambulating with 
physical therapy (PT). The patient was discharged home 
on 5/15/2018. She had 4/5 strength in bilateral upper and 
lower extremities throughout (American Spinal Injury 
Association Impairment Scale Score D). At this time 
the patient had good grip strength. She did complain of 
bilateral hand numbness and tingling along with persistent 
neck and back pain. 

On follow-up 02/05/2020 the patient continued to 
complain of posterior neck, left shoulder, and arm pain as well 
as spasms and paresthesia of her left hand. She was prescribed 
cortisone and BOTOX injections as well as methocarbamol 
for pain. Her motor strength was grossly intact and relatively 
symmetric. She reported numbness of her left hand and 
forearm. X-rays demonstrated well-healed fractures and 
aligned hardware. MRI demonstrated signal change in the 
spinal cord at C3 with myelomalacia. There was no evidence 
of stenosis or post-traumatic syrinx (Figures 4,5).

Informed Consent Statement: all procedures performed 
in studies involving human participants were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient. 

Discussion

High spinal cord injury is often a devastating injury that 
most commonly occurs in young males (80%) and is often 
associated with prolonged neurologic deficit following the 
initial injury (93%) (2). These injuries carry a high mortality 
rate (9.4–19%) and can occasionally be the cause of cardiac 
abnormalities including bradycardia and cardiac asystole at 
the time of presentation (2,6-8).

Cardiac asystole following cervical spine trauma is a 
relatively rare complication found to occur in 15–16% of 
patients with HSCI and is thought to be due to autonomic 

Figure 3 Post-operative lateral X-ray films of the cervical spine 
demonstrating reduction of C2 and C3 vertebral fractures and  
C1-C5 posterolateral fusion.

Figure 4 Post-operative T2 weighted sagittal MRI of the cervical 
spine.



236 Hawayek et al. A case of cardiac arrest following high spinal cord injury

J Spine Surg 2021;7(2):233-237 | http://dx.doi.org/10.21037/jss-20-669© Journal of Spine Surgery. All rights reserved.

dysregulation following the initial insult (1,9-11). It is more 
often associated with a high-energy mechanism of injury 
and more severe spinal cord injuries, however it has also 
been reported to occur following low-energy mechanisms 
such as a fall from standing (3,9). Current literature lacks 
a general consensus on timing and duration of cardiac 
asystole following the initial injury (2). Previous studies 
have reported incidence of bradycardia following HSCI to 
peak between 4–7 days, although cardiac abnormalities have 
been noted to persist for as long as 2–6 weeks following 
initial injury (2,9,11,12). 

In this case, the patient was found unresponsive, 
cyanotic, and pulseless in the field by EMS after a high-
energy motor vehicle collision. The patient had ROSC 
after a short period of CPR and was brought to the hospital 
where she was diagnosed with anterior subluxation of C2 
on C3, comminuted displaced C2 fractures involving the 
right vascular foramen, right transverse process, right 

pedicle, base of the spinous process and left lamina, and a 
displaced fracture of the left C3 facet and left transverse 
process with involvement of the vascular foramen on CT 
scan. The patient subsequently developed progressive 
motor and sensory deficits of her extremities. She remained 
hemodynamically stable and did not experience any further 
cardiac events prior to or after her surgery, suggesting a 
more acute onset and recovery of cardiac symptoms than 
previously reported.

Studies have demonstrated efficacy for both medical 
management with inotropic agents and vasopressors as 
well as placement of cardiac pacemaker for the treatment 
of bradycardia and cardiac asystole secondary to HSCI 
(2,7,10,11). In our case our patient experienced acute cardiac 
asystole with rapid recovery of cardiac function, and did 
not need further intervention for the cardiac manifestations 
of her injury. We suggest that in patients with HSCI who 
experience cardiac asystole with rapid recovery, a work-
up prior to surgery should be performed to rule out any 
cardiac cause of asystole. Surgery to address motor and 
sensory deficits in these patients should not be delayed, 
and careful monitoring of the patient’s cardiovascular 
status via telemetry prior to and after surgery should be 
considered. Medical management or cardiac pacing may 
not be required in patients who experience rapid recovery 
of cardiac function following cardiac asystole secondary to 
HSCI. This is demonstrated by the patient in this case who 
tolerated surgery well and was able to be quickly extubated 
postoperatively, discharged from the hospital, and has had 
no other cardiac manifestations of her injury to date.

HSCI can often be overlooked as the initial cause of 
cardiac asystole at presentation which may lead to a delay 
in diagnosis as well as the performance of more invasive 
diagnostic testing such as cardiac catheterization (1,3,9). 
We recommend providers have a high index of suspicion 
for these injuries in patients presenting with cardiac 
manifestations following trauma. This can aid in diagnosis 
of spinal cord pathology as a cause of cardiac dysfunction 
and can help guide surgical and medical management. 
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