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Severe Cervical Spine Injury with Concurrent Cardiac Complications

Abstract

Introduction: Cervical spinal cord injury (SCI) causes severe motor and sensory impairments, including tetraplegia, and 
significantly impacts quality of life. Due to factors like immobility and autonomic dysregulation, SCI patients are at higher 
risk for ST-elevation myocardial infarction (STEMI). Managing both conditions simultaneously is complex and requires a 
coordinated, multidisciplinary approach to ensure optimal recovery and outcomes.

Case Presentation: A 65-year-old male with a heavy smoking history presented with tetraplegia and respiratory distress after 
a fall and was transferred to our facility 4 days later. He required intensive care for severe bradycardia and hypotension. Imag-
ing revealed significant cervical spine injuries, leading to an anterior cervical discectomy and fusion (ACDF) at C3-C4-C5. 
Postoperatively, he experienced persistent bradycardia and developed an ST-elevation myocardial infarction (STEMI), neces-
sitating cardiac catheterization and stenting. Further interventions included a permanent pacemaker, tracheostomy, and PEG 
tube. The patient was discharged home in stable condition with ongoing physiotherapy and follow-up.

Discussion: Spinal cord injury (SCI) and ST-elevation myocardial infarction (STEMI) are severe conditions that complicate 
patient health. SCI leads to paralysis and sensory loss, increasing the risk of STEMI due to factors like autonomic dysregula-
tion and physical inactivity. Diagnosis of STEMI in SCI patients involves ECG, biomarkers, and imaging. Management in-
cludes acute reperfusion therapy, medication, and a multidisciplinary approach. Prognosis varies based on injury severity and 
treatment, requiring ongoing care for both cardiovascular and neurological health.

Conclusion: The case of a 65-year-old male with both severe cervical spinal cord injury and ST-elevation myocardial infarc-
tion highlights the rarity and complexity of managing these concurrent conditions. This unusual combination underscores the 
need for a comprehensive, multidisciplinary approach to optimize diagnosis, treatment, and patient outcomes.
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Introduction
Cervical Spinal Cord Injury (SCI) is a severe medical condi-
tion resulting from trauma to the cervical spine, often leading 
to significant motor and sensory impairments below the level 
of injury. This type of injury can cause tetraplegia, affecting 
both upper and lower limbs, and severely impairing the pa-
tient’s quality of life and functional abilities [1]. The cervi-
cal spine, comprising the first seven vertebrae, is particularly 

susceptible to injury due to its mobility and the critical neural 
structures it protects. The impact of cervical SCI can be pro-
found, necessitating comprehensive medical and rehabilitative 
interventions [2]. 
Patients with cervical SCI are at heightened risk for various 
complications, including cardiovascular events such as ST-
elevation myocardial infarction (STEMI). STEMI is a serious 
type of myocardial infarction characterized by significant and 
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Figure 1: Trichoscopy of the eyebrow.

Figure 1: MRI of the cervical spine identified a posterior 
disco-osteophytic complex at C3-C4 with central protrusion, 

posterior subluxation of the facet joints, and significant spinal 
cord compression.

prolonged ischemia of the heart muscle due to the complete 
blockage of a coronary artery [3]. The physiological stress as-
sociated with SCI, alongside factors such as immobility, auto-
nomic dysregulation, and potentially pre-existing cardiovascu-
lar conditions, can increase the likelihood of STEMI [4].  

The concurrent management of cervical SCI and STEMI pres-
ents a complex challenge, necessitating an integrated, multi-
disciplinary approach to optimize patient outcomes. Effective 
treatment strategies must address both the spinal injury and the 
cardiac event to mitigate long-term complications and improve 
overall recovery [5,6].

Case Presentation
A 65-year-old male with a heavy smoking history (80 pack-
years) and no significant past medical history presented with 
tetraplegia and respiratory distress following a fall. He was 
transferred to our facility from a peripheral hospital 4 days af-
ter the accident. On admission to the ICU, the patient required 
sedation, intubation, and mechanical ventilation. He exhibited 
severe bradycardia with a heart rate of 30 bpm and hypoten-
sion, with a blood pressure below 70 mmHg. Initial manage-
ment involved the administration of adrenaline to stabilize his 
hemodynamics.

Diagnostic imaging on April 15, 2024, provided critical in-
sights into the patient's condition. An MRI of the brain re-
vealed no acute infarcts, hemorrhages, contusions, or axonal 
injuries. However, MRI of the cervical spine identified signifi-
cant findings, including thickening of the anterior longitudinal 
ligament, intense edema of the prevertebral soft tissues, and a 
Grade 1 retrolisthesis at C3. Additionally, there was a posterior 
disco-osteophytic complex at C3-C4 with central protrusion, 
posterior subluxation of the facet joints, and significant spinal 
cord compression with an anterior-posterior (AP) diameter of 
4.2 mm. The imaging also showed focal myelopathy extending 
2 cm craniocaudally and moderate neural foraminal narrowing, 
though no hemorrhage was noted (Figure 1).
Due to the ineffectiveness of steroid therapy, it was discon-
tinued, and surgery was postponed by 2 days because of the 
patient's instability.

On April 18, 2024, the patient underwent an anterior cervical 
discectomy and fusion (ACDF) at C3-C4-C5. The surgical pro-
cedure included the placement of an anterior plate and screws, 
intervertebral body cages, and posterior pedicular screws and 
rods. Postoperative radiographs confirmed minimal retrolis-
thesis at C3 and revealed multilevel degenerative disc disease 
with osteophyte formation.

Following surgery, the patient's hemodynamic status improved, 
and he became responsive to verbal stimuli with partial sensory 
recovery. Despite these gains, bradycardia persisted, especially 
during minimal positional changes and spontaneous breathing 
trials. On April 25, 2024, a temporary pacemaker was implant-
ed due to ongoing bradycardia. The following day, the patient 
developed chest discomfort, ST elevation on ECG, (Figure 2) 
and elevated cardiac troponin levels, indicating an ST-eleva-
tion myocardial infarction (STEMI) with a troponin level of 
75.5 ng/L (reference range: 0-14 ng/L). Cardiac catheteriza-
tion revealed a 70% stenosis in the mid-right coronary artery 
(RCA), necessitating percutaneous transluminal coronary an-
gioplasty (PTCA) and stenting of the mid-RCA. An echocar-
diogram performed on April 27, 2024, showed hypokinesia of 
the myocardial wall and minimal pericardial effusion.

Further management included the implantation of a permanent 
dual-chamber pacemaker on May 9, 2024, to address the per-
sistent bradycardia. A tracheostomy was performed on May 10, 
2024, to facilitate long-term ventilation, and a percutaneous 
endoscopic gastrostomy (PEG) tube was inserted on May 30, 
2024, to provide nutritional support. 

The patient was discharged home on June 5, 2024, in a con-
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scious and cooperative state. He continued to engage in physio-
therapy and was scheduled for outpatient follow-up. This case 
highlights the intricate management required for severe cervi-
cal spine injuries complicated by significant cardiac events and 
underscores the importance of a multidisciplinary approach in 
addressing both spinal and cardiac conditions effectively.

Discussion
Spinal Cord Injury (SCI) and ST-elevation myocardial infarc-
tion (STEMI) are both serious medical conditions that can pro-
foundly affect patient outcomes. SCI, resulting from trauma to 
the spinal cord, can lead to significant neurological deficits, in-
cluding paralysis and loss of sensory functions below the level 
of injury. STEMI, characterized by prolonged and complete 
occlusion of a coronary artery, leads to substantial myocardial 
damage and requires urgent medical intervention. The intersec-
tion of SCI and STEMI presents a complex clinical scenario, 
as patients with SCI are at increased risk for cardiovascular 
events due to various physiological and clinical factors [3,4]. 

The prevalence of SCI in the general population is approxi-
mately 54 cases per million annually in the United States, with 
traumatic causes being the leading contributors [7]. Cardio-
vascular complications, including STEMI, are increasingly 
recognized as significant concerns in the SCI population. Stud-
ies indicate that individuals with SCI have a higher incidence 
of cardiovascular disease compared to the general population, 
partly due to the associated autonomic dysfunction, physical 
inactivity, and metabolic changes [8]. The incidence of STEMI 
in individuals with SCI is not well-documented but is believed 
to be higher due to these underlying risk factors.

The pathophysiology linking SCI and STEMI involves several 
interconnected mechanisms. SCI can lead to autonomic dys-
regulation, which affects cardiovascular control. This dysregu-
lation can result in abnormal heart rate variability and increased 
susceptibility to arrhythmias [8]. Additionally, the immobility 
associated with SCI contributes to a sedentary lifestyle, which 
is a known risk factor for coronary artery disease [4]. Reduced 
physical activity and subsequent metabolic syndrome, includ-
ing obesity, hypertension, and dyslipidemia, further exacerbate 
cardiovascular risk [4]. 

Several risk factors contribute to the increased incidence of ST-
Elevation Myocardial Infarction (STEMI) in individuals with 
Spinal Cord Injury (SCI). Autonomic dysregulation is a signifi-
cant factor, as SCI often impairs the balance between sympa-
thetic and parasympathetic nervous systems, leading to abnor-
mal cardiovascular responses [8]. Physical inactivity also plays 
a crucial role; reduced mobility in SCI patients results in lower 
levels of physical fitness, which can contribute to the devel-
opment of metabolic syndrome, a condition characterized by 
obesity, hypertension, and dyslipidemia [4]. These metabolic 
abnormalities further elevate the risk of cardiovascular events. 
Additionally, SCI can cause immune dysfunction, potentially 
increasing susceptibility to atherosclerosis, which exacerbates 
the risk of STEMI [9]. 

Diagnosis of STEMI in the SCI population typically follows 
established clinical protocols. Electrocardiogram (ECG) is uti-
lized to identify ST-segment elevation, a hallmark of STEMI 
[3]. Cardiac biomarkers, particularly elevated troponin levels, 
are critical for confirming myocardial injury [10]. Imaging 
techniques, including echocardiography and coronary angiog-

raphy, are employed to evaluate the extent of myocardial dam-
age and to detect any coronary artery lesions [10]. 

Management of STEMI in patients with SCI involves several 
key components. Acute reperfusion therapy is essential and 
may include thrombolysis or Percutaneous Coronary Interven-
tion (PCI) to restore coronary blood flow [5]. Pharmacological 
management includes the use of antiplatelet agents and antico-
agulants to address myocardial ischemia and prevent further 
clot formation [3]. A multidisciplinary approach is critical in 
managing these complex cases, requiring close coordination 
among cardiologists, neurologists, and rehabilitation special-
ists to address both cardiac and spinal injuries effectively [6]. 

The prognosis for SCI patients with STEMI depends on several 
factors, including the severity of the spinal injury, the extent 
of myocardial damage, and the effectiveness of the treatment 
regimen. Early intervention and comprehensive management 
can improve outcomes, but the presence of SCI can complicate 
recovery and rehabilitation. Long-term prognosis may involve 
ongoing cardiovascular monitoring and rehabilitation to ad-
dress both neurological and cardiovascular health [4,7].  

Conclusion
The case of the 65-year-old male with both severe cervical 
spinal cord injury (SCI) and ST-elevation myocardial infarc-
tion (STEMI) highlights the rarity and complexity of managing 
concurrent spinal and cardiac conditions. While each condition 
independently presents significant challenges, the intersection 
of SCI and STEMI is particularly uncommon, making this case 
especially noteworthy. The unusual combination of these con-
ditions underscores the need for heightened clinical awareness 
and a tailored, multidisciplinary approach to diagnosis and 
treatment. This rare occurrence emphasizes the importance of 
addressing both spinal and cardiovascular health in a compre-
hensive manner to optimize patient outcomes and guide future 
research and clinical practices.
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