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Primary Thoracic Endovascular Aortic Repair to Aortic Coarctation Complicating 
with Spontaneous Epidural Hemorrhage
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Development of collateral circulation belongs among the typical signs of aortic coarctation (CoA) and can lead to the growth 

of ectatic, fragile spinal neurovascular malformations. Spontaneous spinal epidural hemorrhage (SSEH) as a complication of 

CoA is exceptionally rare, with only few case reports proposed up to date. At our institute, we had two experiences of SSEH 
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presenting with extremely sharp upper back pain followed by paraplegia and anal sphincter impairment, we chose immediate 

surgical intervention with thoracic endovascular aortic repair (TEVAR), aiming at amelioration of the pressure gradient across 

the juxtaductal coarctation in the aorta, to ensure the safety and the completeness of following surgical decompression of the 
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Conservative treatment for SSEH caused by CoA may not succeed at all times. Emergent TEVAR to CoA immediately followed 

by surgical decompression is achievable, making following surgical decompression of the epidural hematoma easier and safer.

Key words: Aortic coarctation, aortic stenting, paraplegia, spontaneous spinal epidural hemorrhage, spontaneous spinal epidural 

hemorrhage, thoracic endovascular aortic repair, thoracic endovascular aortic repair

endovascular aortic repair (TEVAR) with stenting, aiming at 

amelioration of the pressure gradient across the juxtaductal 

coarctation in the aorta, thus minimizing the vascular pressure 

of the patient’s spinal artery, to ensure the safety and the 

completeness of following surgical decompression of the 
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case featuring TEVAR to the CoA immediately followed by 

surgical decompression of SSEH in this kind of emergent 

setting. This case recovered satisfactorily without neurologic 
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CASE REPORT

A 44-year-old man, with a history of hypertension since 

his early adulthood, was sent to our ED due to sudden-onset 

extremely sharp upper back pain while playing Mahjong with 

CASE REPORT

INTRODUCTION

Aortic coarctation (CoA) accounts for about 6.8% of 

congenital heart disease1 and is usually diagnosed and 

treated in childhood. Untreated adults may present with 

various symptoms of hypertensive cardiac disease and 

vascular complications such as intracranial aneurysm or 

hemorrhage. Complication with spontaneous spinal epidural 

hemorrhage (SSEH) is exceptionally rare, with only few 

case reports2-7 proposed up to date. Fortunately, we had two 

experiences of SSEH complicated by CoA at our institute in 
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6 had been published in 2016, with 

disappointing neurologic outcome. This time, we report the 
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upper back pain followed by paraplegia and anal sphincter 

impairment developed in emergency department (ED), which 

was treated by immediate intervention with emergent thoracic 
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his friends. There was no history of injury to his back or chest 

wall. On arrival, the patient was alert and oriented. Blood 

pressure measurement was 260/184 and 258/178 mmHg taken 

from his both upper arms, while relatively low blood pressure 

of 126/88 and 134/90 mmHg was taken from his both lower 

limbs. Electrocardiography showed sinus tachycardia with 

left ventricular hypertrophy. Chest computed tomography 

angiography was immediately arranged and the presumptive 

diagnosis of aortic dissection was excluded. However, a 

juxtaductal CoA with extensive network of collateral vessels 

was incidentally found [Figure 1]. In the following 3 hours, 

the patient developed symptoms of paraplegia and paresthesia 

below the T4 dermatome in the ED and lost his anal sphincter 

function. Then, an emergent spinal magnetic resonance image 

was arranged, showing a long, thin, fusiform isointense 

epidural hemorrhage causing compression to the spinal cord 

in the spinal canal at the level of C6–T2 in T1-phase image, 

whereas the epidural hematoma was heterogeneously intense 

in T2-phase image [Figure 2].

With regard to the long-term neurologic outcome, emergent 

surgical evacuation of the epidural hematoma is considered, 

but high pressure in the spinal artery secondary to the CoA 

might interfere with the surgical decompression procedure. 

We chose immediate intervention with TEVAR [Figure 3], 

aiming at amelioration of the pressure gradient across the 

juxtaductal coarctation in the aorta, to ensure the safety and 

the completeness of following surgical decompression of 

the spinal epidural hematoma. Then, the cervicothoracic 

spinal epidural hematoma was evacuated with the procedure 
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transpedicular screws immediately after the TEVAR. The 

patient regained his muscle power of the lower limbs soon 

postoperatively after extubation in the intensive care unit, as 

well as the anal sphincter function. His blood pressure of upper 
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transferred to the general ward and was discharged 2 weeks 

later.

DISCUSSION

CoA, derived from the Latin word coarctatio meaning 

stricture, is a tight narrowing of the aortic lumen that can 

occur at any point in its course but is most often found at 

the level of the isthmus.1 CoA may occur as an isolated 

defect or in association with various other lesions, most 

commonly bicuspid aortic valve and ventricular septal 

defect. Development of collateral circulation belongs 

among the typical signs of CoA and can lead to the 

growth of spinal neurovascular malformations due to the 

altered hemodynamic parameters and to a rich network of 

ectatic, fragile collaterals. The combination of these two 

disease entities creates unique and complex diagnostic 

and therapeutic challenges. Several case reports2-7 had 

been proposed with similar clinical presentation. In the 

case reported by Dauphin et al.,3 surgical evacuation 

of the spinal epidural hematoma was performed before 

neurological complication developed and the coarctation 

was surgically corrected thereafter. In the case reported 

by Harrer et al.,4 spontaneous regression of neurological 

symptoms was achieved after aggressive strict control of 

blood pressure with medication, and the CoA was surgically 

repaired 1 week later. In the case2 reported by Aoun et al., 
a spinal artery aneurysm at the C7 level of spine as well 

as extensive network of collateral vessels was discovered. 

Figure 1: (a) Sagittal computed tomography angiography at the emergency 

department showing juxtaductal coarctation of aorta. (b) Computed 

tomography angiography (three-dimensional reconstruction image) 

demonstrating coarctation of aorta and abundant collateral vessels
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recovery image showing isointense (to spinal cord) epidural hematoma (arrows) 

at the C6–T2 level of spine. (b) Sagittal magnetic resonance T2-fast spin-echo 

image demonstrating heterogeneous signal cord-compressing hematoma 

(arrows)
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Aoun et al. performed embolization to the spinal artery 

aneurysm, followed by surgical correction of CoA 3 months 

later. Aoun et al. considered that treating the CoA could 

potentially induce severe hemodynamic disturbances and 

sudden increase of the pressure of aorta proximal to the 

stenotic lesion, as well as the pressure in the spinal artery 

aneurysm, leading to re-bleeding episode which may worsen 

the neurologic outcome. In the case7 reported by Park et al., 
the patient showed gradual improvement in the neurological 

deficit of the upper extremities following anti-edematous 

therapy including intravenous corticosteroid injections, 

but not fully recovered, with some extent of neurologic 

sequelae. The first case of our institute6 was treated with 

TEVAR several days after the date of onset of the paraplegia, 

with disappointing neurologic outcome.

In this case, we aimed at reducing the pressure in 

the spinal artery prior to surgical evacuation of the 

cord-compressing hematoma at the C6–T2 level of spine. 

We chose endovascular stenting technique to dilate the 

juxtaductal CoA of thoracic aorta, avoiding the relatively 

long time of cross-clamping at thoracic aorta, which is 

essential for the traditional surgical technique to treat 

the coarctation. To our knowledge, this is the first case 

featuring primary TEVAR to the CoA immediately followed 

by surgical decompression of spinal epidural hemorrhage in 

the emergent setting. Moreover, the subsequent neurologic 

outcome was excellent.

CONCLUSION

CoA with spinal complications is exceptionally rare, but 

can be diagnosed through modern imaging modalities. Rapid 

diagnosis of spinal epidural hematoma and adequate surgical 

decompression may lead to improved neurologic outcome. 

The concepts we want to share with readers are listed as 

follows: (1) Conservative treatment for SSEH caused by 

CoA may not succeed at all times; (2) TEVAR to the CoA 

can avoid the relatively long time of cross-clamping at 

thoracic aorta, which is essential for the traditional surgical 

technique to correct the coarctation as the cross-clamping 
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and (3) Emergent TEVAR to CoA immediately followed by 

surgical decompression of epidural hematoma is achievable 

and may provide lower pressure in the tortuous collateral 

vessels of spinal artery secondary to the CoA [Figure 4], 

therefore making following surgical decompression of the 

epidural hematoma easier and safer.

Figure 4: Computed tomography angiography (three-dimensional 

reconstruction image) of postoperative follow-up after thoracic endovascular 

aortic repair showing improved diameter of aorta at the juxtaductal 
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(gray arrow) to the coarctation of aorta
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