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Introduction 

• To achieve a successful TEVAR 

procedure, we must have an adequate 

proximal seal zone, in one third of the 

patients this seal zone will not be 

reached unless we covered the left 

subclavian artery 
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Introduction 

• Up till now there was no consensus regarding 

revascularization of the left subclavian artery, 

other investigators concluded that it is safe to 

cover the left subclavian artery without 

revascularization such as, Lee et al., who 

concluded that it is safe to cover the left 

subclavian artery without revascularization in 

patients having bilateral patent vertebrobasilar 

junctions.
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Introduction 

• Another notion by Maldonado et al., 

who noted that revascularization of the 

left subclavian artery carried a higher 

incidence of cerebrovascular accidents 
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Introduction 

• What about CSF drainage during 

TEVAR?. 

• Drainage of CSF has been widely 

practiced during open thoracic aortic 

repair, as well it has been accepted and 

recommended during open repair of 

thoracic aortic pathology 
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Introduction 

• the role of CSF drainage in TEVAR is 

less defined due to the lack of 

randomized studies or high quality 

observational studies 
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Patients and methods
• Between July 2014 till April 2020, twenty-three 

(23) patients have had thoracic aortic lesion that 

was treated by applying a stent endograft, the 

anatomic morphologic characteristics of the 

lesion (the dissection flap was starting at the 

origin of the left subclavian artery and/ or 

retrograde extension of the dissection plane 

beyond the safe sealing zone) made it necessary 

to cover the left subclavian artery to achieve a 

safe sealing zone (presence of 2 cm of healthy 

aortic wall for proximal sealing). 

© 



Patients and methods

• All patients were subjected to careful history 

taking, examination, routine preoperative 

laboratory investigations including 

echocardiogram, cardiological and 

anesthesiologic assessment. We excluded 

patients with history of CABG using the internal 

mammary artery to avoid occurrence of 

myocardial infarction due to decreased flow in 

this internal mammary due to blockage of the 

left subclavian artery. 
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Pre‐interventional imaging 

and landing zones 
• The decision of intervention was based upon a multi-

slice contrast enhanced computed tomography with 

three- dimensional reconstruction. The scans of 

patients were studied using the OsiriX software 

(www.osirix-viewer. com) to identify the proximal and 

distal landing zones necessary to cover the whole 

pathology, the diameter and length of the aortic 

segment needed to be covered and the diameter of 

both common femoral arteries to determine the best 

access site for the delivery system. 

• Endografts were oversized by 10–20% according to the 

pathology needed to be treated. 
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Pre‐interventional spinal drainage 

• We adopted a routine spinal drainage 

protocol. A spinal catheter was 

inserted, and initially 10 ml were drawn 

slowly upon insertion of the catheter, 

another 10 ml were drawn slowly upon 

deployment of the stent graft. We 

always kept CSF Pressure < 10–15 

mmHg. 

• We left it for 48 hours for follow up
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Post procedural care and 

follow up 
• Patients were awakened checked for 

signs of stroke, upper limb ischemia, 

spinal cord ischemia. Then were 

transferred to intensive care unit for 

close observation, with the spinal 

catheter in place to continue 

monitoring of spinal fluid pressure 

keeping it < 10–15 mmHg. 
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Results: demographic data 
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Number %

Sex Male 22 95.65%

female 1 4.35%

Age (mean ± SD) 52.95 ± 6.35

Co-

morbidities

Hypertension 21 91.30%

Diabetes mellitus 9 39.13%

Coronary artery disease 5 21.74%

stroke 1 4.35%

End stage renal disease 1 4.35%



Results: aortic pathology
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Aortic pathology Dissection Aneurysm Ulcer 

Number 17 (73.91 %) 5 (21.74%) 1(4.35%)



procedure

• Three endograft stents were used in 

one patient (4.35%), two endograft 

stents were used in 13 patients 

(56.52%), and only one endograft stent 

was used in the rest of patients 

(39.13%). 

• The choice of the number of stents 

were based upon preoperative planning 

to cover the whole thoracic aortic 

pathology. 
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Results 

Major adverse 

events

Remarks  

Death 1 (4.35%) The same patient, two 

endografts were 

deployed in this patient.Spinal cord ischemia 1 (4.35%)

Stroke 1 (4.35%)

Acute upper limb ischemia 0 (0%)

Total 2 (8.70%)
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Results (spinal cord ischemia)

• only one patient developed signs of Spinal cord 

ischemia after four hours of the procedure then this 

patient developed severe chest pain then arrested 

with failure to resuscitate him (the patient died 6 h 

after the procedure). 

• This patient had a thoracic aortic aneurysm, his 

preoperative cardiological assessment showed an 

ejection fraction of 35% with multiple segments of 

segmental wall motion abnormalities, and his 

preprocedural coronary angiography showed 

multivessel disease for CABG, and cardiac surgery 

opinion was to postpone the bypass till after 

treatment of his aneurysm. 
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Results 

• Two patients (8.70%) developed post 

implantation syn- drome, fever that was 

managed conservatively and sub- sided 

within two weeks from the procedure. 
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Results (stroke)

• All patients did not show any sign for 

development of stroke either related to 

the anterior or posterior circulation 

except for one patient who developed 

left sided hemipare- sis three months 

after the procedure. This patient was 

investigated and was found to have 

minute infarcts in the right temporal 

and parietal lobes. This was a stroke 
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Results (upper limb symptoms)
• immediately after deployment of the endograft, the 

patients lost their left radial pulsations. After the 

patient was awakened, his left upper limb was 

examined for signs of acute ischemia. All patients 

did not complain of pain, showed good power of 

movement comparable to the right side, with slight 

temperature difference. 

• During follow up, left upper limb symptoms were 

noted in four patients (17.40%) in the form of upper 

limb claudica- tion or tingling sensation upon 

elevation of the upper limb. These upper limb 

symptoms were tolerable, were managed 

conservatively. 
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Follow up after 6 months 
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Discussion 

• The rate of spinal cord ischemia during 

TEVAR, though it is less than open 

surgery, but it ranges from 3 to 5% 
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Discussion 

• Mazzeffi et al., performed routine spinal fluid 

drainage in high risk patients undergoing 

TEVAR and the overall rate of paraplegia was 

2%.

• In the study by Suarez-Pierre et al., which 

was done over 4287 patients who underwent 

TEVAR it was found that the rate of spinal 

cord ischemia was 2.5% in patients who 

underwent TEVAR without spinal drainage 

versus 1.5% in patients with spinal drainage 
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Discussion 

• As for left subclavian artery coverage, in the 

beginning it was mandatory to revascularize the 

left subclavian artery prophylactically if it will be 

covered during TEVAR procedures. 
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Discussion 

• But this did not become a common practice. In 

the “meta-analysis by Rizvi et al.”, there was a 

low-quality evidence suggesting that covering 

the left subclavian artery is associated with 

significant increase in arm ischemia, 

vertebrobasilar ischemia, and possibly spinal 

cord ischemia and anterior circulation stroke.
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Conclusion 

• Revascularization of the left subclavian 

artery is a pro- cedure that carries an 

increased rate of morbidity, and it is 

done to decrease the risk of stroke or 

spinal cord ischemia. But as we can 

see from the above results and 

discussion that the benefit of this 

procedure is still debatable, as well as 

the need for routine prophylactic spinal 

fluid drainage, 
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Conclusion 

• Using either methods have a class C 

evidence recommendation which is not 

backed up by randomized controlled 

studies. The need for these studies is 

mandatory to end up the debate. 

© 



Thank you
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