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Background A 62-year-old man sustained blunt thoracic trauma with several rib fractures and aortic injury 
requiring emergent endovascular aortic stent placement.

Summary The patient acutely decompensated three days after sustaining blunt thoracic trauma resulting in 
rib fractures and an aortic injury repaired by an endovascular stent. He suffered a delayed massive 
hemothorax causing tension physiology and severe hypotension, with immediate tube thoracostomy 
evacuating 1400 ml of blood. A computed tomography angiogram demonstrated an intact aortic 
stent but active bleeding from an intercostal artery lacerated by a fragment of a lower rib fracture. He 
was taken to angiography with no obvious bleeding source identified. He subsequently complained 
of bilateral lower extremity paraplegia. The patient was found to have an anterior spinal cord infarct, 
likely due to hypotension in the setting of occlusion of the artery of Adamkiewicz by the endovascular 
stent.

Conclusion Delayed massive hemothorax is an extremely rare clinical entity. When it occurred in a patient with 
a recent endovascular stent for aortic injury, the concomitant hypotension caused infarction of the 
anterior thoracic spinal cord resulting in paraplegia.
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Case Description
A 62-year-old man with no significant medical or surgical 
history was brought to the emergency department after a 
skiing accident. Per a report by prehospital personnel, he 
had been skiing with his family when he lost control and 
struck a tree back-first. He wore a helmet, denied head 
strike, had no loss of consciousness and denied using any 
anticoagulant medication. On his arrival, he was hemody-
namically stable, alert, and oriented, complaining of mid-
line thoracic and lumbar back pain as well as left shoulder 
pain. He was neurologically intact and otherwise exhibited 
a normal physical exam. His laboratory values were signif-
icant only for a leukocytosis of 19.9 *103/µL, an elevat-
ed creatinine of 1.29 mg/dL, and a mild lactatemia of 1.5 
mmol/L.

Computed tomography (CT) scans of his head and cer-
vical spine revealed no abnormalities. A CT scan with 
intravenous contrast of his chest, abdomen, and pelvis 
demonstrated bilateral trace hemothoraces, a small left 
pneumothorax, minimally displaced fractures of the left 
lateral 7 to 11 ribs and right lateral 11 to 12 ribs, grade I 
splenic laceration, fracture of the superior fragment of T12 
vertebral body with mild anterior displacement, and a focal 
dissection of the aorta at T11 with moderate surrounding 
hematoma without active extravasation of contrast. Due 
to the small size of the left pneumothorax and absence of 
respiratory symptoms or hypoxia, a decision was made not 
to place a tube thoracostomy.

The patient was taken for emergent percutaneous endo-
vascular stenting of his thoracic aortic injury. A 20 cm 
supraceliac endograft was placed over the area of aortic 
dissection without difficulty. He tolerated the procedure 
well and was taken to the intensive care unit in stable con-
dition. Subsequently, he had several uneventful hospital 
days, with the resumption of a regular diet, removal of his 
central line and urinary catheter, and mobilization out of 
bed while wearing a back brace.

In the early morning hours of postoperative day 3, he 
complained of increasing left chest pain and received oral 
analgesics. He had an increasing sinus tachycardia from 
77 bpm to 110 bpm. Several minutes after going to the 

bedside commode, he had a pre-syncopal episode and was 
helped back to his bed. He subsequently lost conscious-
ness; immediate vital signs demonstrated a systolic blood 
pressure of 60 mmHg and a heart rate of 55 bpm. His skin 
was ashen and diaphoretic. He was given epinephrine with 
an improvement of his hemodynamics, and he regained 
consciousness. He immediately complained of bilateral leg 
paralysis. Anesthesia was called for emergent intubation. 
He was given a 1 L crystalloid bolus, received 200 µg  of 
phenylephrine, and started on a phenylephrine drip, rapid-
ly titrated to 150 mcg/hour. An electrocardiogram demon-
strated sinus tachycardia, labs were unremarkable, and a 
chest radiograph revealed a large left pleural effusion with 
a rightward displacement of his mediastinum and trachea 
(Figure 1). A tube thoracostomy was inserted into his left 
chest, immediately evacuating approximately 1400 ml of 
frank blood. His hemodynamic instability resolved within 
minutes. Aggressive balanced blood product resuscitation 
was initiated.

Figure 1. Large Left Pleural Effusion with Rightward Displacement and 
Compression of Mediastinum. Published with Permission
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He was taken for a CT angiogram, which demonstrated 
an intact vascular stent, but a left hemothorax with active 
extravasation from a lacerated left intercostal artery at 
approximately the ninth rib (Figure 2).

Thus, the patient was taken to the interventional radiology 
suite for angiography. However, the intercostal artery sus-
pected of bleeding was unable to be opacified due to cover-
age by the endovascular aortic stent. An attempt was made 
to enter the internal thoracic artery, which inconstantly 
provides collateral flow to the intercostal arteries, but this 
was unable to be opacified. The thoracodorsal artery was 
cannulated, which appeared to have some small collater-
alization with the intercostal system, and a segment was 
selectively embolized using Gelfoam.

The patient was returned to the intensive care unit. The 
chest tube output began to decrease in hourly output. The 
patient continued to require peripheral vasopressor support 
to maintain adequate blood pressure. Vascular surgery was 
consulted regarding the complaints of paraplegia and rec-
ommended liberal blood transfusions to maintain a hemo-
globin of at least 9 g/dL and norepinephrine to maintain 
a mean arterial pressure of at least 90 mmHg. After con-
sultation with neurosurgery, placement of a spinal drain 
to improve spinal perfusion pressure was considered but 
ultimately was decided against due to his improving exam.

On post-procedure day one, the patient continued to 
demonstrate three out of five strengths in bilateral lower 
extremities, with preserved sensation. On post-procedure 
day two, the patient was extubated, and the vasopressors 
were weaned off. An MRI of the lumbar spine demon-
strated an anterior spinal cord infarct spanning T9 to L1, 
as well as an epidural hematoma at the T11/T12 levels and 
demonstration of the T12 vertebral body fracture (Figure 
3). Spine surgery was consulted, who recommended con-
tinued conservative management. On post-procedure day 
five, the patient was transferred from the intensive care 
unit to a spine floor. He demonstrated neurogenic bowel 
and bladder dysfunction, requiring intermittent urinary 
catheterizations and daily suppositories and rectal stimu-
lation.
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Figure 2. Active Extravasation from Lacerated Intercostal Artery Near 
Fractured Left Ninth Rib. Published with Permission

Figure 3. Acute Spinal Cord Infarction of T9-L1, T12 Vertebral Body 
Fracture and Associated Hematoma. Published with Permission
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Additionally, his chest tube clotted, requiring placement of 
a small anterior pigtail tube to evacuate a residual pneumo-
thorax. Both tubes were pulled without complications in 
subsequent days. He continued intensive physical therapy, 
and on hospital day 18, he was able to stand from the bed 
using a walker. He was discharged to an acute rehabili-
tation facility with his lumbar back brace and a urinary 
catheter in place. He has not been seen in follow-up due to 
his out-of-state residency.

Discussion
The case describes a trauma patient who experienced 
two distinct, rare clinical complications: delayed massive 
hemothorax with tension physiology and paraplegia com-
plicating endovascular aortic repair.

Upon review, there were several opportunities for improved 
clinical decision-making. First, the standard of care for 
massive hemothorax is operative control of bleeding and 
not angioembolization. This conclusion is especially true 
with any history of aortic stenting, which may prohibit 
cannulization of the bleeding intercostal artery. Nonethe-
less, a discussion between the trauma surgery and inter-
ventional radiology teams yielded a decision to attempt 
endovascular control of bleeding before proceeding to the 
operating room. Although no definite bleeding source was 
identified on angiography, the chest tube output dimin-
ished significantly after adequate resuscitation with blood 
products, and any operative exploration was ultimately 
aborted.

Second, massive transfusion protocol should have been ini-
tiated earlier. After hemodynamic instability with an iden-
tified source of ongoing bleeding, earlier rapid transfusion 
may have helped maintain perfusion of the spinal cord.

Delayed hemothorax is an underappreciated and rela-
tively common complication after blunt thoracic trau-
ma. In one study of 1,382 patients sustaining any type 
of chest trauma, radiographically apparent effusions were 
observed in 11% at 14 days.1 In comparison, pneumonia 
complicated only 2% of patients sustaining chest trauma. 
Of the patients with pleural effusions, only 50% com-
plained of chest pain and only 22% of dyspnea. However, 
only 3% required drainage, equal to 0.36% of the total 
study population. Age greater than or equal to 70 years 
conferred the highest relative risk of developing delayed 
hemothorax, followed by the presence of high or midrib 
fracture, age 45‒70 years, and presence of at least three 
rib fractures (specificity 90.7%, sensitivity 33.9%, receiv-

er operator curve 0.78). Another study found that 92% 
of cases of delayed hemothorax were preceded by some 
clinically apparent symptom, commonly dyspnea, chest 
pain, coughing, or diaphoresis.2 The time delay from ini-
tial injury to hemothorax can vary significantly; one study 
found that identification of new pleural effusion occurred 
anywhere from 18 hours to 11 days after traumatic injury.3 
Rib fractures on initial presentation post-thoracic injury 
should increase suspicion of the possibility of developing a 
hemothorax later in the course of care. Any number of rib 
fractures has been associated with a higher risk of delayed 
bleeding into the pleural space. The cause of bleeding is 
most commonly laceration of the diaphragm, intercostal 
artery, and/or phrenic artery.3‒6

Massive hemothorax, generally defined as the evacuation 
of more than 1500 ml of blood immediately after tube 
thoracostomy or 200 ml/hr of output for four hours, is an 
infrequent complication of blunt thoracic trauma. Massive 
hemothorax requires surgical intervention to identify and 
stop the source of bleeding.

Delayed massive hemothorax after a blunt thoracic injury 
is an extremely rare entity. In a single-institution study of 
1278 patients sustaining blunt thoracic trauma, only five 
(0.4%) had delayed massive hemothorax. All underwent 
emergent thoracotomy and were found to be bleeding 
from a laceration of the diaphragm by a sharp fragment 
from a nearby rib fracture.

Any patient with blunt thoracic trauma experiencing new 
symptoms after their initial presentation should be eval-
uated with a chest radiograph. Early recognition of and 
intervention for massive hemothorax cannot be understat-
ed due to the risk of significant morbidity or mortality. 
Untreated, retained hemothorax may lead to complica-
tions such as empyema and fibrothorax and more extend-
ed hospital stays.1 Therefore, continuous evaluation for 
hemothorax, especially with potentially delayed presenta-
tion, can facilitate its identification and resolution and con-
fer a more favorable prognosis with timely tube thoracos-
tomy and adequate resuscitation.3 If there is aortic damage 
requiring thoracic endovascular aortic repair (EVAR), the 
obstructing endovascular stent-grafts may render lacerated 
intercostal arteries unable to be opacified or embolized via 
angiography, preventing control of the bleeding.

Traumatic thoracic aortic injury can be immediately 
life-threatening and can lead to aortic dissection, rupture, 
or thrombus, and warrants prompt surgical intervention. 
Compared to open surgical repair, EVAR has been shown 
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to confer significantly lower mortality and risk of delayed 
postoperative paraplegia, one of the most commonly rec-
ognized complications of thoracic aortic aneurysm repair.7 
However, the risk of paraplegia after EVAR is not insig-
nificant, with a reported incidence from 0.21 to 15%.7‒11 
Cheung et al.12 also found a considerable variation in the 
timing of delayed-onset paraplegia, with the initial episode 
occurring 6.4 to 110 hours after surgery and a second epi-
sode occurring an average of 176 hours postoperatively. 
Another study by Maniar et al.10 reported delayed paraple-
gia occurring up to 27 days after EVAR, with most cases 
associated with a documented episode of hypotension.

Lower extremity paraparesis and paraplegia result from 
spinal cord ischemia (SCI). The incidence of SCI is much 
greater for endovascular repair of the thoracic aorta, which 
can be as high as 12% compared to the abdominal aorta. 
SCI has been independently associated with preoperative 
renal insufficiency.13,14 Other contributing factors to the 
development of SCI include perioperative hypotension, 
increased cerebrospinal fluid (CSF) pressure, and occlusion 
of supplying arteries, such as the artery of Adamkiewicz or 
intercostal arteries by stent-grafts.10,12

Damage to or occlusion of the artery of Adamkiewicz, 
a posterior intercostal artery branch, can rarely result in 
anterior cord syndrome. This artery is the most prominent 
thoracic radicular artery. It can be found between the T9 
and T12 levels in most individuals, supplying the lower, 
anterior two-thirds of the spinal cord via the anterior spi-
nal artery. This territory supplied by the anterior spinal 
artery is the most common location of SCI because of its 
single blood supply, unlike the dual supply from the two 
posterior spinal arteries that feed the posterior spinal cord. 
Spinal cord infarction is also most common at the lower 
thoracic and upper lumbar levels, manifesting as complete 
lower extremity motor paralysis and loss of temperature 
and pain perception distal to the lesion, as well as urinary 
and rectal incontinence or retention. Since the posterior 
columns are spared, light touch, vibration, and proprio-
ception are preserved.15,16

Patients with delayed-onset paraplegia have been found to 
have an increased chance of recovery compared to those 
in whom paraplegia was diagnosed upon emergence from 
anesthesia, and most patients with delayed-onset paraple-
gia experience full neurologic recovery.12,14 Despite the 
possible reversibility of this complication, watchful post-
operative monitoring is imperative in all patients who have 
undergone EVAR. Avoiding even transient hypotension 

with blood pressure augmentation to higher mean arterial 
pressures and decreasing CSF pressures have been shown 
to reduce the risk of paraplegia.10,14 Decreasing CSF pres-
sure using spinal drains has also been demonstrated to pro-
tect against spinal cord ischemia during EVAR.17

Conclusion
Delayed massive hemothorax is an extremely rare clinical 
entity. When it occurred in a patient with a recent endo-
vascular stent for aortic injury, the concomitant hypoten-
sion caused infarction of the anterior thoracic spinal cord 
resulting in paraplegia.

Lessons Learned
Delayed massive hemothorax is a rare but highly mor-
bid complication of blunt thoracic trauma, and any new 
complaint should be thoroughly investigated with chest 
radiography. Paraplegia is a rare but highly morbid com-
plication following thoracic endovascular repair, and every 
effort should be made to avoid postoperative hypotension
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