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ABSTRACT 
 
We present a case of a 65-year-old woman with a history of ankylosing spondylitis who suffered from thoracic 
fracture dislocation and aortic compression after a fall. This is one of very few reported cases describing treatment of 
both these entities. An aortic endograft device was placed upon presentation to achieve hemodynamic stability. After 
several days in the intensive care unit stabilizing the patient’s several medical comorbidities, the spine was 
subsequently reapproximated and fused to prevent further neurological injury. Patients with AS are at increased risk 
of both vertebral fractures and aortic trauma, therefore, high clinical suspicion and a through work up should be 
carried out to address these complications earlier and intervene accordingly. Although such complex presentations 
are rare, they pose imminent threat to the patient and a significant therapeutic challenge to providers. The presented 
case serves as an example of multidisciplinary treatment leading to a satisfactory patient outcome.  Spine Scholar 
1:84-89, 2017 
 
 
INTRODUCTION 
 
 Ankylosing spondylitis (AS) is a progressive inflammatory rheumatological disease that predominantly 
affects the axial skeleton. AS, a prototypic seronegative spondyloarthropathy, is characterized by inflammation and 
osteoproliferation of the spinal joints and ligaments, leading to progressive fusion and kyphosis of the spine. The 
fused and rigid spine assumes the biomechanics of a long bone and the resultant lever arms predispose AS patients 
to spinal fractures (Westerveld et al., 2009). The inflammation throughout the vertebral column also results in loss of 
bone mineral density, with osteoporosis affecting a large proportion of AS patients (Feldtkeller et al., 2006; Vosse et 
al., 2009; Klingberg et al., 2012; Sambrook et al., 2012; Ulu et al., 2014; Werner et al., 2016). Increased rigidity of the 
spine coupled with poor bone mineralization further increases the risk of vertebral fractures in AS patients exposed to 
otherwise minor trauma (Cooper et al., 1994; Hitchon et al., 2002; Baek et al., 2005; Feldtkeller et al., 2006; Montala 
et al., 2011; Klingberg et al., 2012; Briot et al., 2015). With compromised ligaments leading to the loss of elasticity 
and osteoporosis leading to weakened bone structure, AS vertebral fractures are often highly unstable and might lead 
to devastating neurologic and vascular complications. 
 The incidence of vertebral fractures in patients with AS has been estimated to be between three to four 
times that of the general population (Cooper et al., 1994; Vosse et al., 2009). Although the age at time of fracture has 
been shown to be highly variable, multiple studies have found that the majority of vertebral fractures in AS patients 
occur in men, with cervical fractures occurring most commonly (Caron et al., 2010; Lukasiewicz et al., 2016). The 
increased rate of vertebral fractures is matched by an increased incidence of spinal cord injury (SCI), with AS patients 
having an 11.4 times greater risk of SCI than the general population (Alaranta et al., 2002). Therefore, an elevated 
level of clinical suspicion for vertebral injury is warranted when AS patients present with neck or back pain, even in 
absence of a history of notable trauma.  
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 The authors report a case of a 65-year-old female AS patient who presented with a thoracic spine fracture-
dislocation after a ground level fall with associated spinal column impingement of the aorta requiring an endovascular 
stent graft. 
 
Case Presentation 
 
 The patient is a 65-year-old African American female with a past medical history significant for hypertension, 
congestive heart failure with an ejection fraction of 35-40%, obesity, diabetes mellitus, chronic obstructive pulmonary 
disease, and ankylosing spondylitis who presented to the emergency department after sustaining a ground level fall 
while under alcohol intoxication. On presentation, the patient was experiencing headache, neck pain, and 
paresthesias in her bilateral lower extremities. Initial trauma evaluation was significant for lack of rectal tone and 
paraplegia. While transporting the patient to the CT scanner, the patient suddenly became hypotensive to 50/30 
mmHg, bradycardic to 50 bpm, and hypoxic to 70% on non-rebreather mask. She was emergently intubated and 
started on aggressive fluid resuscitation. 
 Her Initial CT head was negative for acute intracranial processes. Ossification of the anterior longitudinal 
ligament was visualized throughout the cervical spine (Fig. 1) as is typical of AS, without any evidence of acute 
fracture or deformity. CT of the thoracic spine showed a comminuted Chance type fracture of the T11 vertebral body 
and posterior elements along with anterior dislocation of distal T11 components with possible spinal cord transection 
and surrounding hematoma (Fig. 2A). She was also found to have bilateral comminuted 11th rib fractures. CTA of the 
thorax and abdomen revealed compression of the thoracic aorta posteriorly from the anteriorly displaced Chance 
fracture of T11 vertebral body without evidence of laceration or injury (Fig. 2B). Bilateral hemothorax with 
pneumothoraces was also present, as was compressive atelectasis and contusions of bilateral lower lobes. Bilateral 
chest tubes were placed by the trauma team. 
 

 
 

Figure 1: Sagittal computed tomography of the cervical spine showing typical bony features of ankylosing spondylitis. There is heavy ossification of the 
anterior longitudinal ligament, that has led to fusion of the vertebral bodies in the cervical spine. 
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Figure 2: (A) Sagittal computed tomography angiography showing the Chance fracture at T11 with anterior dislocation of the caudal spinal column and 
aortic compression. (B) Axial computed tomography angiography scan at vertebral level T10 showing normal caliber of the aorta. (C) Axial 
computed tomography angiography scan at the inferior portion of T11 showing compression of the aorta with over 2-fold decrease in cross-

sectional area. 
 

 
 Due to hemodynamic instability caused by aortic impingement by the dislocated spinal column, the patient 
underwent percutaneous endovascular aortic repair (EVAR). The patient was placed in the supine position and under 
general endotracheal anesthesia, the left femoral artery was accessed with a micropuncture needle and upsized to a 
6-French sheath. A 0.035 inch Lunderquist wire and 20-French sheath was positioned. A marking pigtail 4-French 
catheter was placed into the thoracic aorta and an aortogram was performed. The GORE TAG endograft device (26 
tapered to 21) was then deployed over the vertebral fracture site. Intraoperative angiography demonstrated complete 
patency without endoleak or other complication. The sheath and wire were subsequently removed and the right groin 
site was closed with a ProGlide device without complication. The patient was transferred to the ICU in stable 
condition. The following day, the patient underwent bronchoscopy due to episode of bradycardia and oxygen 
desaturation and was found to have a mucous plug. 
 Five days after initial presentation, the patient was taken back to the operating room for correction and 
fusion of the dislocated thoracic spine. The patient was placed in the prone position. C-arm fluoroscopy was used to 
confirm the appropriate thoracic level. A midline incision was made spanning T6 to L4. Pedicle screws were placed at 
T7, T8, T9, T10, T12, L1, L2, and L3 under O-arm guidance. The rods were then contoured to the appropriate 
anatomic curvature and reduction screw heads were carefully tightened to reduce the fracture dislocation and re-align 
the spinal column. The fracture defect anteriorly was debrided of blood products and granulation tissue. Bone was 
harvested from the fracture dislocation at T10 and T11, denuded of its soft tissues, morcellated into corticocancellous 
chips, and packed into the anterior column to complete the T11 interbody fusion construct (Fig. 3). The patient 
tolerated the procedure well and was taken to the recovery room in hemodynamically stable condition. The patient’s 
hospital course was complicated by ventilator dependency due to inability to clear secretions for which patient 
underwent tracheostomy and percutaneous endoscopic gastrostomy tube place prior to being discharge with a TLSO 
brace to a rehabilitation facility 20 days after her initial presentation. 
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Figure 3: Sagittal computed tomography showing the fusion construct from T7 to L3. Bilateral pedicle screws were placed at T7, T8, T9, T10, T12, L1, 

L2, and L3, and mixture of morcelated bone and Vivien allograft was packed along the anterior column, spinous processes, laminae, and facet 
joints. The aortic endograft device is partially visualized spanning the T11 dislocation site. 

 
 

 
DISCUSSION 
 
Ankylosing spondylitis is a chronic inflammatory rheumatic disease that leads to progressive fusion and kyphosis of 
the spine. Ongoing inflammation leads to a significant loss of bone mineral density of the vertebral column. Therefore, 
patients with AS have weakened and fused vertebrae susceptible to highly unstable fractures from otherwise minimal 
trauma. In fact, multiple reports have suggested that traumatic fractures are three to four times more likely to develop 
in AS patients than the general population (Cooper et al., 1994; Vosse et al., 2009). Data also suggest that fractures 
are more likely to occur at the cervical level (53%) than at the thoracic (41.9%) or lumbar (18.2%) (Lukasiewicz et al., 
2016). A recent meta-analysis of published case series has shown that more than half of AS vertebral fractures are 
treated surgically with posterior fixation, most often indicated due to neurological complications or unstable fracture 
configurations. Conservative treatment in the form of cervical traction or collar is used in the setting of high surgical 
risk or patient refusal of surgical intervention (Westerveld et al., 2009). AS is a progressive and chronic disease with 
lifelong treatment strategies utilizing a combination of pharmacologic therapy, rehabilitation, and surgical 
interventions. Together, these help relieve symptoms, maintain daily function, and prevent spinal deformity and injury 
(Ward et al., 2016).  
 Of the extra-articular manifestations of AS, inflammation of the aorta can directly complicate vertebral 
fractures, particularly of the thoracolumbar region. Aortitis has been shown to cause fibrotic and proliferative changes 
in the aorta resulting in adhesion to the ossified anterior longitudinal ligament (Fazl et al., 1981; Schaberg, 1986; 
Weatherley et al., 1988; Savolaine et al., 1991; Tiesenhausen et al., 2001; Lifshutz et al., 2005). The inflamed, 
fibrosed and adherent aorta is thus weaker and more susceptible to any direct or blunt vertebral trauma (Lifshutz et 
al., 2005). Given that non-pathological vertebral fractures pose a significant and potentially life-threatening risk of 
aortic trauma (Arajarvi et al., 1989; Stambough et al., 1989; Bakker et al., 1996; Coimbra et al., 1996; Inaba et al., 
2001; Domenicucci et al., 2011; Bashir et al., 2013; Chock et al., 2015; Yoshioka et al., 2016; Cultrera et al., 2017; 
Omori et al., 2017), AS patients with comorbid vertebral fractures are therefore at heightened risk of aortic dissection, 
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psuedoaneurysm, and encroachment (Fazl et al., 1981; Schaberg, 1986; Weatherley et al., 1988; Savolaine et al., 
1991; Tiesenhausen et al., 2001; Lifshutz et al., 2005). Although rare, such presentations pose a significant challenge 
to providers and require multidisciplinary treatment.  
 In a retrospective study conducted by Caron et al. (2010) , the majority of spine fractures in AS patients 
were hyperextension fractures through the vertebral body. The incidence of spinal cord injury (SCI) in the studied 
population was 58%, with the majority of patients assigned a documented American Spinal Injury Association (ASIA) 
grade at admission (Caron et al., 2010). These findings complement another study by Alaranta et al. in 2002, that 
found patients with AS to have an 11.4 times greater risk of SCI than the general population and that the majority of 
SCIs are caused by low energy trauma, with a fall from a standing or sitting position the most commonly noted cause 
of patient presentation (Alaranta et al., 2002). Our patient also suffered a traumatic fall that led to an ASIA A (no 
sensory or motor function (Kirshblum et al., 2011)) thoracic dislocation. Additionally, she was found to have aortic 
compression that caused hemodynamic instability and required immediate intervention. As detailed above, a GORE 
TAG endovascular stent graft was used to stent the aorta to help alleviate this impingement. To the authors 
knowledge, there were no reports in the literature describing traumatic dislocation requiring concurrent treatment of 
aortic compression while this report was being drafted. However, a literature review prior to submission uncovered 
similar work by Cultrera et al. in 2017. They report of a compression-distraction fracture of the 6th and 7th thoracic 
vertebrae with a fracture fragment dislocated in close proximity to the descending thoracic aorta. Similarly, to our 
case, their patient was first treated with a trans-femoral stent-graft into the thoracic aorta followed by stabilization of 
the dorsal spine via T3-T10 fixation. However, pertinent differences between the two cases exist in that, as noted 
previously, our patient presented with symptoms of devastating SCI and cardiovascular instability, while the report by 
the Cultera et al. described a patient who at presentation had no neurological deficits and no noted cardiovascular 
complications (Cultrera et al., 2017). Also, the aortic encroachment seen in our patient was due to severe spinal 
fracture and dislocation, as compared to the fracture-displacement injury. Further review of the literature shows 
several reports of unstable vertebral fractures with concurrent or potential aortic involvement (Bakker et al., 1996; 
Domenicucci et al., 2011; Chock et al., 2015; Yoshioka et al., 2016; Omori et al., 2017), though they do not describe 
traumatic fracture-dislocation with concomitant aortic encroachment. The unique case presented here demonstrates 
implementation of aortic stabilization in the setting of acute compression by the vertebral column with spinal cord 
transection, and subsequent posterior fixation of the vertebral fracture-dislocation in a patient with ankylosing 
spondylitis.  
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