
562 Annals of Vascular Diseases Vol. 11, No. 4 (2018)

Ann Vasc Dis Vol. 11, No. 4; 2018; pp 562–564

 Case Report 

Delayed Paraplegia Triggered by Gastrointestinal 
Bleeding 8 Months after TEVAR:  
Persistent Vulnerability of Spinal Cord

Takashi Yamauchi, MD, PhD, Suguru Kubota, MD, PhD, and Kosei Hasegawa, MD

We report a rare case of delayed paraplegia triggered by 
gastrointestinal (GI) bleeding 8 months after thoracic 
endovascular aortic repair (TEVAR). A 78-year-old male 
underwent TEVAR of a descending thoracic aortic aneu-
rysm without a postoperative neurological deficit and was 
discharged. Magnetic resonance image showed spinal cord 
infarction from Th8 to L1, and enhanced computed tomog-
raphy showed a patent Adamkiewicz artery. The ostium 
of the intercostal artery connected with the Adamkiewicz 
artery was occluded. Patients with a history of TEVAR might 
be more vulnerable to spinal cord ischemia around the 
Adamkiewicz artery, which can be triggered by common 
hemorrhagic diseases, such as GI bleeding, even remote 
from the procedure.

Keywords: thoracic endovascular aortic repair (TEVAR), de-
layed paraplegia, spinal cord ischemia

Introduction
Repair of descending thoracoabdominal aortic aneurysms 
is challenging because of possible catastrophic complica-
tions. Thoracic endovascular aortic repair (TEVAR) is 
expected to reduce the incidence of such complications. 
However, delayed paraplegia is well known to develop 
several hours to 1 week after surgery and has been re-

ported more frequently after TEVAR than after open 
repair.1,2) We report a case of delayed paraplegia triggered 
by gastrointestinal (GI) bleeding 8 months after TEVAR.

Case Report
A 78-year-old man with severe chronic obstructive pul-
monary disease, hypertension, hyperlipidemia, and severe 
aortic atherosclerosis underwent TEVAR (RELAY Plus® 
stent graft, Bolton Medical, Barcelona, Spain: 40–145 mm, 
44–200 mm) for a descending true thoracic aneurysm 
(maximum diameter, 62 mm). His renal function was 
normal. He had a history of smoking. During the peri-
operative period, mean blood pressure was maintained 
above 90 mmHg, with his hemoglobin above 12 g/dL for 
spinal cord protection. Cerebrospinal fluid drainage was 
not employed. The stent graft extended from Th4 to L1 
and covered the whole descending aorta. No neurological 
deficits developed during hospitalization, and he was dis-
charged on postoperative day 8. Computed tomography 
(CT) at discharge showed patent subclavian, internal, 
external iliac, and hypogatric arteries. His postoperative 
course was uneventful in the outpatient setting until 8 
months postoperatively, when he developed sudden diz-
ziness and returned to our hospital. He was ambulatory 
and conscious, with a hemoglobin (Hgb) concentration 
of 2.6 g/dL and systolic blood pressure of 70–80 mmHg. 
His Hgb concentration 2 weeks prior was 8.6 g/dL. Im-
mediate intravenous fluid bolus improved his systolic 
blood pressure to 90–100 mmHg 2 h after admission. 
His Hgb concentration improved to 7.8 g/dL 5 h after 
admission with 6 units of blood transfusion. Emergent 
esophagogastroduodenoscopy after hemodynamic re-
covery revealed a bleeding gastric ulcer that was almost 
hemostatic and required no intervention. He had no pre-
vious history of gastrointestinal bleeding, and he received 
neither aspirin nor gastric acid suppressants. His bilateral 
lower-extremity weakness was recognized 20 h after ad-
mission. The exact timing of the onset of paraplegia was 
unknown. During those 20 h, his systolic blood pressure 
and hemoglobin remained above 130 mmHg and 10 g/dL, 
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respectively. Enhanced CT showed a patent Adamkiewicz 
artery (AKA) connected to the left Th11 intercostal artery, 
and the ostium at the descending aorta was occluded 
(Figs. 1a and 1b). Emergent magnetic resonance imaging 
(MRI) demonstrated a spinal cord infarction from Th8 
to L1 (Figs. 1c and 1d). Cerebrospinal fluid drainage and 
medical support to maintain elevated blood pressure with 
vasopressor and fluid infusion did not improve his motor 
function. He had pain sensation with relative sparing of 
the proprioception and vibratory senses, suggesting ante-
rior spinal artery syndrome.

Discussion
Spinal cord ischemia (SCI) is rare. Its prevalence is not 
well known, and it has a poor prognosis. It accounts for 
approximately 1%–2% of all vascular neurologic pa-
thologies.3) Several causes are implicated in SCI, including 
embolic disease, dissection, systemic hypotension, aortic 
operations, and idiopathic causes.4) The location of SCI 
varies from the cervical to lumbar regions.

The proposed mechanism of the neurological deficit in 
this case is associated with the change in the blood supply 
to the AKA after TEVAR. The ostium of the intercostal 
artery of the descending aorta connected with the AKA 
was covered with the stent graft, which likely reduced the 
blood flow reserve for the AKA. Systemic hypotension and 

anemia due to GI bleeding might have reduced the blood 
supply to the AKA, resulting in SCI around the level of the 
AKA, which was demonstrated by MRI.

This patient might have developed paraplegia from GI 
bleeding even without a history of TEVAR. Moreover, it 
is unclear whether SCI occurs more frequently because of 
hypotension or anemia in patients with a previous history 
of TEVAR than in those without. However, decrease in 
blood flow reserve for the AKA is theoretically possible 
after TEVAR, especially in patients with severe atheroscle-
rosis or with a previous history of other aortic surgical 
procedures, whose collateral network of blood supply to 
the spinal cord is reduced. If hypotension and anemia were 
the only causes of SCI in this case, the ischemic changes 
might have occurred at watershed areas, such as C4–7 
instead.5) The present clinical course combined with MRI 
and CT findings might provide evidence of vulnerability 
to SCI around the AKA after TEVAR, which has been 
considered but was difficult to demonstrate in the real-life 
setting. Physicians should bear in mind that patients with 
a previous history of TEVAR might be more vulnerable 
to SCI, which may be triggered by common hemorrhagic 
diseases, such as GI bleeding, even months or years after 
TEVAR. Patients with a history of TEVAR that covers a 
wide range of the descending thoracic aorta might require 
periodic examinations to check for GI bleeding. However, 
we could not demonstrate the exact values of blood pres-

Fig. 1 (a–b) Enhanced computed tomography showed patent Adamkiewicz artery (AKA) 
connected with left Th11 intercostal artery, whose ostium at the descending aorta was 
occluded. (c–d) MRI showed spinal cord infarction from Th8 to L1.
AKA: Adamkiewicz artery; IC: intercostal artery; MRI: magnetic resonance imaging
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sure, hemoglobin, and duration of hemodynamic insta-
bility that sufficiently lead to SCI only from the present 
case. Moreover, it would be interesting to know the exact 
timing of the onset of neurological deficit (during or after 
the recovery of hypotension and anemia). If paraplegia 
developed after the recovery of the hypotension and ane-
mia, the phenomenon might be close to so-called delayed 
paraplegia, and we should continue to pay attention to 
patients’ lower limb activity after the recovery of anemia 
and hemodynamic instability. Further research is required 
to elucidate the mechanisms, risk factors, and treatment 
strategies of the development of spinal cord ischemic dam-
age long after TEVAR.

Conclusion
We should bear in mind that vulnerability to SCI after 
TEVAR possibly persists in a chronic phase, especially 
for patients with severe atherosclerosis or with a previ-
ous history of other aortic surgical procedures. During 
the follow-up period after TEVAR, physicians should also 
pay attention to patients’ general status, such as anemia or 
symptom of gastrointestinal bleeding, in order to prevent 
hypotension or hypoxia.
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