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Spinal cord ischemia (SCI) 
▪ Spinal cord ischemia (SCI) is a 

devastating complication after open and 

endovascular repair of 

thoracoabdominal aortic aneurysms 

(TAAA)  

▪ Spinal drains are routinely used to 

ameliorate the frequency and severity of 

SCI, but their use may result in inherent 

morbidity and mortality 
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IONM (MEP & SSEP) for F/BEVAR

▪ 49 pts (90%, TAAAs)→All CSF drainage

▪ SCI, 3 pts (6%)

▪ 63%→>75%↓ MEP/SSEP amplitude

▪ MEP/SSEP back to baseline but in 1 pt

Department of Surgery

J Endovasc Ther. 2016;23:139-49



Near InfraRed Spectroscopy (NIRS)

▪ NIRS measures 

transcutaneous tissue 

oxygenation

▪ Paraspinous muscle O2

saturation is a reflection 

of  spinal cord collateral 

network perfusion

Oderich 2017



NIRS Advantages 
• Non-invasive

• Widely available and low cost

• Lower extremity ischemia and 

anesthetics don’t interfere with 

monitoring

• No need for specialized 

interpretation

▪ Postoperative monitoring & early 

changes detection
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Etz, et al.   Eur J Vasc Endovasc Surg 2013

➢ Aortic cross clamp and CPB change lumbar CN perfusion

➢ SCI associated with greater reduction in saturations



Spinal Drain Complications

Department of Surgery Kärkkäinen J Vasc Surg 2019

CSFD-related complications n % / patients

Any complication 21 10

Severe 8 4

Moderate 9 5

Minor 4 1

187 pts with 240 endovascular procedures with CSF drain



Spinal cord protection protocol:
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167 pts with proximal SC > 40mm without prophylactic SCF drain 

SCI 2 (1.2%) p=.001 [OR =19.9]

Eur J Vasc Endovasc Surg. 2019 May;57(5):639-648



SCI after TAAA EVAR

▪ The need for or the 

effectiveness of spinal drains for 

TAAA EVAR has not been 

demonstrated. 

▪ Initial experience of spinal cord 

protection without the routine 

use of spinal drains during 

TAAA EVAR using NIRS & IONM 
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Physician-sponsored Investigational Device 

Exemption (IDE)



IONM (MEP & SSEP) + NIRS for F/BEVAR
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• No preop CSF drains

• CSF drains only for persistent NIRS 

&/or MEP deficits or symptoms

• Selective CSF drains for partial CN 

• PQ access + early revasc

Banga et al. J Endovasc Ther 2016



STUDY PATIENTS

34 patients enrolled

All patients had IONM & NIRS (48 hrs) 
selective spinal CSF drainage

10 Extent 4 
TAAA (29%)

24 Extent 1-3 
TAAA (71%)

Staged repair for all type I-III TAAAs



Device design

CMDs
Fenestrations or

branches 

n = 27 (80%)
3.8±0.5 vessels/patient

Off-the-shelf
(CMD/Cook t-Branch®)

n = 7 (20%)
3.8±0.6 

vessels/patient



NIRS + IONM & Selective Spinal Drain Use

▪ 34 patients (73%, male)

▪ 80%→>75%↓ MEP/SSEP 

amplitude 

▪ No NIRS drop >20% in any 

patient (48 hrs)

▪ MEP/SSEP back to baseline 

but in 1 pt → Spinal drain 

placed → neuro intact
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IONM & Selective Spinal Drain Use

▪ One 30-day death (3%)

▪ Spinal CSF drain placed in 3 pts (9%)

– 1 IOP for sustained ↓ MEP/SSEP

– 2 preemptively (HA occlusion, deficit 

after 1st stage)

– Paraplegia in 1 pt (3%) on POD 7 

resolved with CSF drainage (DAPT)
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Conclusions
▪ F-BEVAR for TAAAs can be performed with low mortality and 

minimal risk of SCI without the need of routine spinal drains

▪ A standardized protocol that relies on perioperative maintenance 

of adequate arterial pressure is required.

▪ The use of NIRS (IONM) should be considered investigational

▪ Preliminary clinical data suggests NIRS may be a useful adjunct to 

monitor spinal cord collateral network perfusion during open 

TAAA repair

▪ Future studies are required to define the role and need of spinal 

drains for thoracoabdominal EVARs
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