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A Case of Delayed-Onset Paraplegia at 7 Days After Thoracic Endovascular Aortic Repair
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1. Abstract
Paraplegia after thoracic endovascular aortic repair (TEVAR) is a 
common complication, but it is rare for it to occur at 1 week after 
TEVAR. We describe a patient with delayed-onset paraplegia that 
occurred 7 days after TEVAR. A 76-year-old woman had a thora-
coabdominal aortic aneurysm and abdominal aortic aneurysm. She 
had undergone Y-graft replacement and visceral debranching sur-
gery. Two years later, because of enlargement of thoracoabdomi-
nal aneurysm, we performed TEVAR. Her postoperative progress 
was satisfactory, but 7 days after TEVAR, she suddenly developed 
paraplegia. We performed spinal drainage and administered med-
ication. Subsequently, her paraplegia was relieved. She was dis-
charged with mild muscle weakness. General preventive methods 
are performed intraoperatively or during the early postoperative 
period to prevent paraplegia; however, physicians should keep in 
mind that paraplegia can occur at any time after TEVAR.

2. Introduction
Thoracic endovascular aortic repair (TEVAR) has been actively 
implemented as a less invasive treatment for abdominal aortic and 
thoracic aortic aneurysm. However, some cases of postoperative 
spinal cord ischemia, which is one of the serious complications 
after TEVAR, have been reported [1]. Causes of spinal cord isch-
emia include blockade of the Adamkiewicz artery, blocked collat-

eral circulation, postoperative hypotension, increased cerebrospi-
nal fluid pressure, and so on [2]. Since TEVAR is a technique that 
cannot be used to reconstruct the intercostal artery, unlike conven-
tional open surgery, postoperative spinal cord blood flow depends 
on collateral circulation.

Various measures for preventing spinal cord ischemia have been 
attempted, but postoperative spinal paralysis is still an important 
topic. The incidence of spinal cord ischemia after TEVAR ranges 
from 0 to 12% [3-6]. The average time from operation to spinal 
cord ischemia is 10.6 hours [1]. We describe a patient with de-
layed-onset paraplegia that occurred 7 days after TEVAR just be-
fore discharge.

3. Case Report
A 76-year-old woman had a thoracoabdominal aortic aneurysm 
and an abdominal aortic aneurysm. She had a history of ovariecto-
my, cholecystectomy, and angina pectoris. We performed Y-graft 
replacement surgery to treat the abdominal aortic aneurysm and 
debranching of the visceral branches for the future treatment of 
the thoracoabdominal aortic aneurysm by TEVAR. Because it was 
difficult to reach the proximal celiac artery due to adhesion, we 
had to leave the celiac artery root open and bypass it to the splenic 
artery (Figure 1).
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Figure 1: Enhanced computed tomography shows a thoracoabdominal and abdominal aneurysm(a). A schema of the first debranching operation(b). 
Computed tomography scans before surgery (left) and after surgery (right).

Two years later, she experienced chest pain and computed tomog-
raphy (CT) revealed enlargement of the thoracoabdominal aortic 
aneurysm (58mm). The bypass to the celiac artery was occluded 
but other debranching grafts were patent. (Figure 2). Preoperative 
angiography confirmed connection between the common hepatic 
artery and the SMA.

TEVAR was performed under local anesthesia to treat the thora-
coabdominal aortic aneurysm without spinal drainage. The celi-
ac artery was covered with a Gore Excluder Aortic Extender (36 
mm/4.5 cm; WL Gore & Associates). Three Valiant Thoracic de-
vices (30 mm/185 mm,32 mm/185 mm, 34 mm/212 mm; Medtron-
ic Inc.) were placed from the Y-graft to just below the origin of the 
left subclavian artery. No endoleak was observed (Figure 3).

Figure 2: Enhanced computed tomography scan before TEVAR shows a large thoracoabdominal aneurysm and occlusion of a bypass graft to the celiac 
artery.
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Postoperatively, no muscle weakness of the lower limbs was ob-
served. 1 day after operation she was walking around the word 
without any abnormal feeling. Subcutaneous hemorrhage in the 
right groin occurred on postoperative day 2 and disseminated in-
travascular coagulation (DIC) was suspected. Therefore, we in-
creased the dose of tranexamic acid from 750mg/day to 1500mg/
day. Her mean blood pressure was maintained over 80 mmHg. On 
postoperative day 7, she suddenly complained of strong pain in 
both lower limbs but was still able to walk. Her blood pressure at 
that time was 175/76 mmHg, and the pain reached her waist within 
1 hour after onset. Over time, paraplegia developed and was com-
pleted in 2 hours after onset.

After administration of steroid and edaravone, emergent spinal 
fluid drainage was performed. Slight improvement in the patient’s 
ankle joint was already seen when entering the operating room 
(before drainage), and the sensation of pain in the lower limb im-
proved when she returned to the ward. The volume of spinal fluid 
drained was about 60 ml/day in the first day. Hyperbaric oxygen 
therapy was started next day. Spinal drainage was discontinued on 
postoperative day 10 because the paraplegic symptoms were al-
most resolved. Magnetic resonance imaging performed on postop-
erative day 11 showed no evidence of spinal cord infarction. The 
patient was able to walk on a flat surface but had remaining a little 
muscle weakness from the left hip to thigh until transferred to a 
medical facility for further rehabilitation on postoperative day 34.

4. Discussion
TEVAR is a less invasive method of treating thoracic aortic aneu-
rysm compared to conventional open surgery, which can be per-
formed mainly for high-risk patients. However, the incidence of 
paraplegia is not so low after TEVAR even compared with after 
open surgery [7]. The average time of spinal cord ischemia from 
TEVAR to onset is 10.6 hours [1]. A case of paraplegia occurring 
at 1 week after TEVAR is very rare. 

Figure 3: Intraoperative angiography shows no visible endoleak.

We all knows that the cause of postoperative paraplegia is isch-
emia of the spinal cord. However, it is impossible to reconstruct 
direct blood circulation such as reconstruction of the Adamkiewicz 
artery during TEVAR, whereas direct revascularization can be 
done during open surgery. Therefore, avoidance of paraplegia 
depends largely on the development of collateral circulation, es-
pecially after TEVAR. Preventive methods, such as maintenance 
of hypertension, sufficient oxygen supply, and prophylactic spinal 
cord drainage have been employed. These methods are performed 
during the intraoperative to early postoperative period [8]. In most 
cases, there is already sufficient collateral circulation during TE-
VAR. Even if collateral circulation is poor, it is conceivable that 
ironically troublesome endoleaks would support spinal blood sup-
ply leading to prevention of paraplegia.

In the present case, TEVAR was wide ranging, as it covered all the 
intercostal and lumber arteries, but the patient showed no spinal 
disorder perioperatively. We presume that spinal circulation had 
to be maintained by support of some endoleaks that were not clear 
on intraoperative angiography. This patient developed delayed 
paraplegia suddenly even in a good hemodynamic condition, sug-
gesting that a fine endoleak may have remained for a while due to 
postoperative DIC and then disappeared along with improvement 
of DIC. If the collateral circulation was adequate to maintain spi-
nal circulation independently of the endoleak, the patient would 
not have developed paraplegia with sufficient blood pressure. 

In this case, complete paraplegia developed within 2 hours after 
onset, but signs of symptomatic improvement were already seen 
just before spinal cord drainage. Therefore, we infer that not only 
spinal cord drainage but also the rapid development of collaterals 
improved paraplegia. If the endoleak had disappeared slowly until 
collateral circulation was sufficient, the patient may not have de-
veloped paraplegia. We and the patient were lucky in the first place 
because she had been already fine but hadn’t been discharged yet.
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5. Conclusion
Generally, some preventive methods of paraplegia are performed 
intraoperatively or during the early postoperative period. Howev-
er, physicians should keep in mind that paraplegia can occur at 
any time after TEVAR even under a good hemodynamic condition, 
especially when DIC exists in the early postoperative phase.
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