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Introduction

An acute type B aortic  dissect ion (ATBAD) with 
malperfusion is a devastating complication. Ischemic 
symptoms in ATBAD occur in the arm or legs in 20% 
of patients, in the kidney in 15%, in the myocardium in 
10%, in the brain in 5%, and in the mesentery or spinal 
cord in 3% (1). However, despite the possibility of various 
arterial involvement in ATBAD, cases of monoplegia due 
to spinal cord ischemia is extremely rare. Additionally this 

complication may progress to irreversible and complete 
paraplegia without urgent appropriate interventions. 
Furthermore, effective treatments for malperfusion induced 
spinal cord ischemia have not been established yet (2). So, 
we would like to introduce a case of a 62-year-old man 
who presented with left monoplegia induced malperfusion 
of spinal cord in ATBAD and treated with endovascular 
fenestration.

We present this following case in accordance with the 
CARE guideline (3).
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Abstract: Acute type B aortic dissection (ATBAD) with malperfusion is a devastating complication. 
Especially, the spinal cord ischemia with ATBAD is very rare (3% of total malperfusion cases). Despite 
the possibility of various arterial involvement in ATBAD, cases of monoplegia due to spinal cord ischemia 
are extremely rare. Furthermore effective treatments for malperfusion induced spinal cord ischemia have 
not been established yet. We presented a case of a 62-year-old man with a sudden onset of chest pain and 
numbness and weakness of the left lower extremity. Follow up CT demonstrated ATBAD starting from below 
the left subclavian artery to the level of iliac bifurcation without distal reentry, involving malperfusion of the 
left renal, left intercostal and left lumbar arterial branches. Deciding on endovascular fenestration approach 
under considering his condition and comorbidity, the right common femoral artery was catheterized and 
a 5Fr sheath catheter was positioned into the true lumen (Cook Medical, IN, USA). After confirming the 
catheter was within the compressed true lumen, then aortic fenestration ballooning was performed to enlarge 
a tearing site by using 12-mm and 20-mm diameter balloons (Boston Scientific, Natick, Mass). The final 
angiography was demonstrated increased flow in the true lumen of descending aorta with good patency of 
the left renal artery where no flow had been observed. And enhanced CT confirmed the recovery of flow to 
the left intercostal and left lumbar branches. Finally the patient achieved the complete recovery of sensory 
and motor function of his left leg (His preoperative motor grade was 5/0). On postoperative day 3, he walked 
using a q-cane and now is being followed up on an outpatient basis without no complications. So, we would 
like to introduce this rare care of left lower monoplegia with ATBAD and suggest endovascular fenestration 
can be an effective treatment option to treat spinal cord ischemia in ATBAD.
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Case presentation

A 62-year-old man with hypertension presented with a 
sudden onset of chest pain with numbness and weakness of 
the left lower extremity. Neurologic examination revealed 
left lower extremity monoplegia (motor grade 5/0). Follow 
up CT scan demonstrated ATBAD beginning below the 
left subclavian artery and extending to the level of iliac 
bifurcation without distal reentry, involving malperfusion 
of the left renal artery, left intercostal and left lumbar 
branches. Considering the urgency and comorbidity, 
surgical repair and endovascular stent graft were ruled out, 
finally endovascular fenestration was performed.

Under local analgesia, the right common femoral 
artery was catheterized and a 5Fr sheath catheter was 
positioned into the true lumen (Cook Medical, IN, USA). 
An aortogram confirmed that the catheter was within the 
compressed true lumen of the aortic dissection. At the 
level of celiac trunk, aortic fenestration ballooning was 
performed to enlarge a tearing site by using first 12-mm and 
then 20-mm diameter balloons (Boston Scientific, Natick, 
Mass) (Figure 1).

Cerebrospinal drainage couldn’t be performed prior 
to endovascular fenestration because heparin was already 
injected, which may have increased cerebrospinal 
hemorrhagic risk and his motor and sensory function 
are recovered within 30 minutes of the endovascular 
fenestration as well.

After endovascular fenestration, final angiography was 
demonstrated increased flow in the true lumen of the 
descending aorta with good patency of the left renal artery 

where no flow had been observed (Figure 2). Enhanced 
CT confirmed the recovery of flow to the left intercostal 
and lumbar branches. The patient achieved the complete 
recovery of sensory function of his left leg. His neurologic 
examination results were also normalized, showing hip and 
right knee flexion, ankle extension. On postoperative day 
(POD) 3, he walked using a q-cane. Magnetic resonance 
imaging on POD7 reconfirmed the preoperative spinal cord 
ischemia, showing that left asymmetric increased T2 signal 
intensity of the spinal cord from T11 to L2 level (Figure 3). 
He is being followed up on an outpatient basis and shows 
no complications. 

Discussion 

ATBAD with malperfusion is a devastating complication. 
Estrera et al.  reported that paraplegia occurred in 
8.5% of ATBAD patients and most patients involving 
bilateral low extremities in 81% (4). However, despite 
the possibility of arterial involvement in ATBAD, cases 
of monoplegia due to spinal cord ischemia are extremely 
rare. This spinal cord ischemia may progress to irreversible 
and complete paraplegia in the absence of appropriate 
urgent interventions. To avoid its catastrophic prognosis, 
appropriate treatments for reperfusion flow to the ischemic 
spinal cord are required. However, because of low incidence 
rate of distal extremity ischemia, most vascular surgeons 
can’t easily impress this spinal cord ischemia in ATBAD. 
Before confirming spinal cord ischemia, they estimate 
the dissecting malperfusion of peripheral blood flow and 

Figure 1 Aortic fenestration ballooning is performed through the compressed true lumen.
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initially provide routine thrombolytic procedures which 
might make the patients’ treatment more difficulty as being 
more bleeding tendency.

Malperfusion in ATBAD can be diagnosed based on 
CT findings consistent with reduced or absent flow to 
an end-organ or complete true lumen collapse, including 
disappearance of the aortic double lumen, indicating 
elimination of the true lumen with the dissection flap being 
pushed against the aortic wall causing obstruction of flow 
to branch vessels, continuation of dual lumen patency with 
absent flow in a branch vessel (dynamic malperfusion) and 
dissection into a branch vessel or a thrombosed false lumen 
in a branch vessel (static malperfusion), with or without 
clinical evidence of end-organ dysfunction (5). 

Endovascular fenestration between the true and false 
lumens can be performed with various techniques, with 
the goal of equalizing the systolic pressures between the 2 
chambers and decompressing the pressurized false lumen (6). 
Additionally, the advantages of endovascular fenestration 
are directly relieving organ or limb ischemia in a faster way 
than by aortic graft replacement (7). Among the various 
endovascular fenestration techniques, the funnel technique 
enlarges the surface area of the re-entry orifice in the true 
lumen with an endoaortic stent positioned between the 2 
lumens, which increases flow and pressure in the true lumen 
and reduces them in the false lumen, thus improving the 
efficacy of fenestration. This technique can be an effective 
treatment (clinical success: 89%) associated with low 

Figure 2 Enhanced CT images. (A) Preoperative axial CT image obtained at the level of the 10th thoracic vertebra shows just only right 10th 
intercostal artery originates from the true lumen of thoracic aorta (arrow). (B) Postoperative axial CT image obtained at the level of the 10th 
thoracic vertebra shows both of right and left 10th intercostal arteries originate from the true lumen of thoracic aorta (arrow).
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Figure 3 Enhanced Spinal magnetic images. (A) The T2-weighted sagittal image of thoracic MRI shows intramedullary high signal and 
spinal cord edema from T11 to L2 level (arrow). (B) The T2-weighted axial image of thoracic MRI shows left asymmetrically increased 
signal intensity of L1/2 spinal cord level (arrow). MRI, magnetic resonance imaging.
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morbidity (30-day mortality: 7%, major complications rate: 
3.6%) (8).

Conclusions

We contemplated which one among endovascular 
fenestration and TEVAR is more appropriate approach. 
TEVAR for central repair was determined to not be suitable 
for landing because the left subclavian artery is too close at 
the tearing site and the arch diameter is too small (38 mm). 
Finally, endovascular fenestration was chosen, and the result 
was satisfactory. Therefore, we would like to introduce this 
rare case of left lower extremity monoplegia with ATBAD 
and suggest that endovascular fenestration can be an effective 
treatment option to treat spinal cord ischemia in ATBAD.
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