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Summary
A 39-year-old man sustained an acute grade III aortic 
injury resulting in a type B aortic dissection in the setting 
of severe traumatic brain injury, cervical spine injury and 
multiple orthopaedic injuries following a motorcycle 
crash. The patient underwent an emergent thoracic 
endovascular aortic repair, complicated by a thoracic 
pseudoaneurysm rupture and ongoing exsanguination 
from a persistent type 1 endoleak. Additional stent 
grafts were required to gain control of the endoleak. 
The patient ultimately progressed to brain death post 
procedure in the intensive care unit. This case reviews 
treatment considerations in the context of a blunt 
thoracic aortic transection and distal dissection with 
concomitant polytrauma.

Background
Thoracic aortic transection as a result of deceler-
ation injury is associated with high prehospital 
mortality.1 Less than one  in four patients with 
blunt thoracic aortic injury (BTAI) survive long 
enough to reach an emergency department (ED), 
and approximately half of those do expire within 
24 hours.2 3 Patients who survive to the ED typically 
have pseudoaneurysm or incomplete tears requiring 
emergent repair. The presence of significant extra-
thoracic injuries complicates clinical management, 
as optimal care for an associated injury can run 
counter to optimal care for BTAI. Currently, no 
evidence-based consensus guidelines or scoring 
system is available to guide physicians in the care 
of this challenging patient population. We present a 
case of thoracic aortic transection resulting in a type 
B dissection in the setting of severe traumatic brain 
injury (TBI) following blunt trauma due to a motor 
vehicle accident.

Case presentation
A 39-year-old male motorcyclist was travelling 
at approximately 60 mph (96 km/hour) when 
witnesses reported the motorcycle collided into the 
driver side of a vehicle that turned in front of the 
motorcycle. The rider was ejected approximately 
50 yards (46 metres), dislodging the helmet and 
boots. When emergency medical services (EMS) 
arrived, the patient had a Glasgow Coma Scale 
(GCS) of 4 and was not conscious, necessitating 
intubation. The patient was being ventilated via a 
bag valve mask and was transported by EMS in full 
spinal immobilisation.

On arrival to the trauma bay, the patient 
was  unconscious with a GCS of 4 and placed on 
mechanical ventilation. Pupils were equal and reac-
tive but sluggish. The patient had bilateral breath 
sounds, 2+ carotid and 1+ upper extremity pulses, 
with no palpable femoral pulses. The patient 
exhibited non-purposeful movements of the upper 
extremities. Skin was cool and pale with capillary 
refill greater than 3 s. A 5 cm abrasion to the top of 
the head and multiple abrasions of the scrotum and 
groin were noted. Abdomen was soft and non-dis-
tended. No step-offs or crepitus to the thoracic or 
lumbar spine was noted. There were obvious open 
fractures to the left wrist, right midshaft femur, 
right ankle  and right fifth toe as well as a deep 
puncture to the right knee. The open wounds to the 
lower extremities were noticed to not be bleeding. 
Following arrival to the ED, the patient exhibited 
severe hypotension (systolic blood pressure 65 mm 
Hg) and tachycardia (heart rate 137 bpm) but then 
became hypertensive following initiation of resus-
citation. Haemoglobin, prothrombin time/partial 
thromboplastin time and fibrinogen were within 
normal limits.

Investigations
A chest X-ray (CXR) showed a widened medias-
tinum with probable left pulmonary contusion 
(figure  1). CT scans revealed non-displaced skull 
fractures, C1-C2 ligamentous injury, subarachnoid 
haemorrhage, traumatic thoracic aortic transec-
tion (figure  2) with pseudoaneurysm formation 
and dissection extending into the abdominal aorta 
leaving a slit-like lumen of the aorta (figure  3) 
but preserving flow to the celiac, superior mesen-
teric  and renal arteries. Additionally, there was 
a moderate mediastinal haematoma and left 
hemothorax.

Treatment
An Aspen collar was placed for the C1-C2 liga-
mentous injury. A left-sided chest tube was placed 
for hemothorax, with return of approximately 
400  cc of blood. Secondary to declining hemo-
dynamics, 4 U each of packed red blood cells and 
fresh frozen plasma were transfused. Neurosurgery 
was consulted regarding the traumatic brain injury 
and cervical spine injury, and no acute intervention 
was recommended. Extremities were splinted, and 
open wounds were covered for later orthopaedic 
intervention. Based on the clinical examination 
and CXR, vascular surgery was consulted. A CT of 
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the thorax revealed near complete occlusion of the descending 
thoracic aorta which started at the ninth thoracic vertebrae and 
extended distally. It was also noted that the proximal abdom-
inal aorta was slit-like but patent. On reviewing the CT scans, 
the patient was taken emergently to the hybrid vascular suite 
for endovascular repair of a large type 1  traumatic aortic 
transection. Preoperative antibiotics were given, and massive 
transfusion protocol was implemented due to persistent hypo-
tension and bradycardia. Massive transfusion was delivered in 
a 1:1:1 ratio of major blood components (plasma, platelets and 
red blood cells). Access was emergently obtained via the right 
brachial artery under ultrasound guidance, which was used to 
perform digital aortic arch angiography. The left femoral artery 
was then cut down and cannulated, and the main body device of 
the sheath was placed across the vessel and the graft deployed. 
The surgical approach was to build up from distal to proximal 
to cover the transected aorta, which was shown by arch angio-
gram to be in the proximal descending aorta. Two thoracic 
aortic stent grafts were placed inferior to superior in a distal-
to-proximal fashion. The distance from the proximal end of 
the graft to the lesion was not precisely measured due to the 
wide area of coverage required by the traumatic leak. The oper-
ating assumption was that the site of the traumatic transection 
was at the aortic isthmus, as this is the most common site of 
traumatic thoracic aortic injuries. The initial graft placed was 
a 24×24×100 (Medtronic) stent graft which was deployed at 

the distal-to-mid descending thoracic aorta. Another arch angio-
gram was obtained, and the second graft was then advanced over 
the glidewire under fluoroscopic guidance. This second stent 
graft, a 26×26×100 (Medtronic), was deployed just distal to the 
left subclavian artery to completely cover the transected aorta. 
This graft was not initially ballooned due to concerns of wors-
ening the traumatic transection. An arch angiogram was again 
performed with no large endoleak noted, and it was decided to 
complete the operation. While closing, an acute increase in chest 
tube output was noted, prompting a repeat angiogram which 
revealed a persistent type 1 and type 3 endoleak. Massive trans-
fusion protocol was still in place, including autotransfusion of 
the chest tube output. Maximum doses of vasopressors were 
required for persistent hypotension. As the patient was a prohib-
itive candidate for open repair (OR) secondary to concomitant 
TBI and cervical spine injury, it was then decided to place a third 
stent graft, size 26×26×100 (Medtronic), to cover the type 1 
and type 3 leak. This graft was deployed even more proximally 
to completely cover and occlude the left subclavian artery. Addi-
tionally, the initial graft was ballooned in order to stunt the type 
3  leak, which, in turn, is the likely the event which worsened 
the type 1 endoleak. The addition of this final graft improved 
but did not altogether stop the bleeding. Due to the patient’s 
questionable neurological status (GCS 3–4) and several hours 
of being hypotensive, further intervention was not immediately 
sought, and the patient was transported postoperatively to the 
intensive care unit (ICU). In total, the patient received 28 U of 
packed red blood cells, 24 U of fresh frozen plasma and 30 U of 
platelets. On examination in the ICU, his pupils were noted to be 
fixed and dilated. Brain death was later confirmed with a nuclear 
medicine brain perfusion scan.

Outcome and follow-up
Due to the patient's questionable neurological status and several 
hours of being hypotensive, further intervention was not imme-
diately sought, and the patient was transported postoperatively 
to the ICU. On examination in the ICU, his pupils were noted 
to be fixed and dilated. Brain death was later confirmed with a 
nuclear medicine brain perfusion scan.

Discussion
Although it is the second leading cause of death among trauma 
patients, BTAI accounts for less than 1% of trauma admissions.4 

Figure 1  Chest X-ray obtained in trauma bay showing widened 
mediastinum and left hemothorax versus contusion.

Figure 2  Sagittal CT showing near occlusion of the descending 
thoracic aorta.

Figure 3  CT scan showing aortic dissection with significant 
compromise of aortic lumen.
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Even less frequently observed are traumatic aortic transections 
resulting in dissections, as trauma rarely causes a classic dissec-
tion. More commonly, chest trauma from a high-energy event 
such as a motor vehicle collision results in aortic rupture or tran-
section.5 In the current case, the patient presented with a tran-
section which resulted in a dissection resembling a Stanford type 
B classification along with a pseudoaneurysm in the setting of 
traumatic brain injury, a rare combination which made manage-
ment of the injuries particularly challenging.

Management of BTAI and timing of repair have been the 
subjects of considerable debate and study in recent years. Treat-
ment may be early (within the first 24 hours) or delayed, inter-
ventional (open or endovascular repair) or conservative (medical 
management). These determinations are largely based on clin-
ical judgement, grading of the aortic injury and the presence of 
comorbidities and other injuries.6

The Eastern Association for the Surgery of Trauma  recom-
mends that grade 3  injuries, defined as BTAI with pseudoan-
eurysm, undergo urgent endovascular repair,7 while the Society 
for Vascular Surgery (SVS) recommends early endovascular 
repair with medical therapy as a bridge to surgical interven-
tion.8 However, in the setting of polytrauma in which a patient 
may present with major extrathoracic injuries, pharmacological 
management of blood pressure may obviate this option. BTAI 
patients frequently present with associated injuries such as TBI, 
pulmonary contusion and long bone fracture.9 The presence of 
TBI particularly complicates treatment, as maintaining optimal 
cerebral perfusion pressure may require elevating blood pres-
sure, which can increase the risk of aortic rupture.6 The current 
SVS guidelines for BTAI management are specific to the aortic 
injury alone and do not consider associated injuries. There is 
currently no algorithm for optimal BTAI care which incorpo-
rates consideration of associated injuries. Development of such 
an algorithm as well as a consensus grading system is necessary 
in order to improve overall outcomes in this challenging patient 
population. Ideally, development of an optimal care algorithm 
would be generated through a multidisciplinary collaborative 
effort, allow for consideration of associated injuries and produce 
an individualised plan of care for the BTAI patient with signif-
icant extrathoracic injuries.6 Although Thoracic Endovascular 
Aortic Repair (TEVAR) has emerged as the first choice in defin-
itive BTAI repair, the endovascular approach is not without 
risks.10 11 Trauma patients are typically young and, as such, have 
narrower thoracic aortas than older patients with degenerative 
aneurysms of the thoracic aorta for which the endografts were 
specifically designed. Known complications of TEVAR in the 
young trauma patient population include endoleak, stroke and 
graft collapse.10 12 To account for this risk, the diameter over-
sizing calculated for the endografts used in the present case 
was 10%, which is in line with current oversizing standards.13 
Historically, classic aortic transections which result in type B 
dissections have historically undergone open repair.14 15 TEVAR 
has been reported to be safe and effective with improved 
outcomes compared with open repair to the OR,8 although long-
term performance of the endografts in a predominantly younger 
trauma patient population has not been well assessed.11 In this 
case, the patient’s TBI and C-spine ligament injury precluded 
the ability to use systemic heparinisation for the open repair, 
a common problematic caveat for the polytrauma patient.6 
Furthermore, haemodynamic instability and the large size of the 
aortic lesion necessitated immediate repair. Therefore, the endo-
vascular approach was felt to be the best option.

Because of the high mortality rate for BTAI, few individuals 
survive to reach an ED. As such, clinicians often have limited or 

no experience in managing thoracic aortic injury in the presence 
of polytrauma.

In summary, this case details an unfortunate patient who 
sustained a blunt thoracic aortic transection and distal dissection 
with concomitant polytrauma including traumatic brain injury, 
cervical spine injury and multiple orthopaedic fractures. Treat-
ment options were complicated by a rare combination of aortic 
injuries in the setting of TBI. It is important to identify associ-
ated injuries in BTAI patients, as these injuries may influence 
or even limit treatment options. An individualised plan of care 
should be determined by a collaboration of trauma surgeons, 
vascular surgeons, interventional radiologists and any other key 
stakeholders necessary to optimally manage the BTAI patient in 
the setting of polytrauma.

Learning points

►► Prompt recognition of thoracic aortic transection is essential 
as this injury requires immediate repair.

►► Although TEVAR has emerged as the first choice in 
definitive blunt thoracic aortic injury (BTAI) repair, classic 
aortic transections which result in type B dissections have 
historically undergone open repair.

►► It is critical to anticipate and identify common concomitant 
injuries such as TBI, pulmonary contusions and long bone 
fractures, as these injuries may influence or even limit 
treatment options.

►► Currently, no guidelines exist to guide clinicians in 
management of BTAI in the setting of major associated 
injuries.

►► In order to improve outcomes, there is a need for a consensus 
grading system and an optimal treatment algorithm that 
can be tailored to the specific needs of the BTAI patient who 
presents with multiple traumatic injuries.
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