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Its time to start figuring this out
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Disclosures

• Cook Medical: Consultation and Speaking

• Philips: Advisory Board

• CYDAR: Speaking and Advisory Board

• I believe very strongly in Prehab before surgery…
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There are a few reliable 
predictors of poor mobility after 

surgery
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Sealing Zone 
Above 
Retrocardiac 
Aorta

Perioperative 
Mortality >5%

Risk of SCI >10%

Long-term 
survival poor

Sealing Zone 
Below

Retrocardiac 
Aorta

Perioperative 
Mortality <1%

Risk of SCI <1%

Long term 
survival good

Bisdas et al, J VS  2015

Lu et al Circulation 2008

Spinal 
Injury is a 
Big One
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Spinal Cord Injury

 

Trial Spinal Cord 
Injury 

% 

Fehrenbacher 
2006 

5/110 4.55 

Conrad 2006 43/445 9.66 

Coselli 2007 87/2286 3.81 

Etz 2007 10/858 1.17 

Safi 2005 36/1106 3.25 

Grabitz 1996 6/260 2.31 

Jacobs 2004 4/279 1.43 
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Collateral Network 
Theory

• 4 independent contributors to 
spinal blood flow

– L Subclavian Artery

– Intercostal Artery

– Lumbar Artery

– Hypogastric Artery

Griepp RB et al., Ann Thorac Surg 2007; 83: S865-9
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Perioperative Complications: Spinal Cord Injury

N SCI 30 d Mortality

Single Stage 32 12/32 (38%) 19%

Two Stage 27 3/27 (11%) 0%

Unintentional Stage 28 4/28 (14%) 10.7%

• Staging decreases SCI
• Staging may protect against 

mortality

O’Callaghan et al, JVS 2015
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Summary of Staging for Endo TAAA

Citation Modality Number of 
patients

Number 
completed

Rate of SCI Definition of SCI

Kasprzac 2014 TASP 40 35 (87%) 2/40 (5%) Permanent SCI

Ivancev 2015 TASP 25 25 8/25 (32%)

1/23 (4%) Perm

Temporary and 
Permanent

O’Callaghan 2015 TEVAR-First and 
Unintentional

55 55 7/55 (13%)

3/55 (5%) Perm

Temporary and 
Permanent
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Theory: Fewer Major Adverse Events

• Decreasing the 
magnitude of the repair 
may decrease the 
number of hypotensive 
episodes, degree of 
blood loss and time in 
the OR
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Theory: May Protect From Potential 
Embolic Sources
• Covering the proximal 

aortic thrombus may 
prevent the 
wire/delivery systems 
from causing embolic 
debris to travel distally
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•Putting time between repairs 
may help develop the collateral 
network.

Theory: Gradual Change
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What about Frailty?



Mastracci 2021

What about Frailty?
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Two Models of Frailty

Phenotype model
• describes a group of patient characteristics (unintentional 

weight loss, reduced muscle strength, reduced gait speed, 
self-reported exhaustion and low energy expenditure) 
which, if present, can predict poorer outcomes. 

• generally individuals with three or more of the 
characteristics are said to have frailty 

BGS 2020
JACS “Frailty for Surgeons” 2016

We are at risk 
of frailty when 
we lose 70% of 

functional 
capacity

Cumulative Deficit model
• assumes an accumulation of deficits (ranging from symptoms 

e.g. loss of hearing or low mood, through signs such as tremor, 
through to various diseases such as dementia) which can occur 
with ageing and which combine to increase the ‘frailty index’ 
which in turn will increase the risk of an adverse outcome. 
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First proposal of frailty as a phenotype

Fried et al, Journal of Gerontology 2001
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Frailty 
Score
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KATZ score DASI (Duke Index)
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Resilience: A health based model

JACS 2016
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Psoas Muscle Area and Sarcopenia

Karkkainen et al, JVS 2020



Mastracci 2021



Mastracci 2021

Prehab in FEVAR/BEVAR: Our Experience

Morkane C et al, VASBI 2018

Group Week 1

(steps/day)

Week 6 

(steps/day)

Change, (% 

change)

P 

value

Exercise

(n=11)

Median

(IQR)

6016 (3762) 6556 (4515) + 540 (9) 0.03

Usual

care

(n=12)

Median

(IQR)

4779 (2899) 4347 (4430) - 432 (-10) 1.0

The median (IQR[range]) anaerobic threshold (AT) 
was 10.5 ml/kg/min (1.8[9.7-14.2]) at baseline, rising 
to 11.6 ml/kg/min (2.6[8.2-16.9]) after 6 weeks of 
exercise training (p=0.14).
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Prehab: The jury is still out For EXERCISE Based interventions:
No difference in mortality
Adherence to interventions: 50 – 76%
Trend (not significant) towards decreased LOS

Bonner et al, EVJES 2021
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Could Frailty and Underlying 
Spinal Damage be Related?
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The loss of muscle mass with age (i.e. 
sarcopenia) may be due to the inability 
to 
advanced stages of motor unit loss, 
leading to a simultaneous loss of muscle 
fibers and atrophy of remaining 
myofibers
Actually, a failure to 
denervated
suggested to trigger the accelerated 
decrease in muscle mass among 
sarcopenic
smaller motor unit potentials than non
sarcopenic
2018). 

A decrease of one standard deviation in 
maximal muscle power has been associated to 
a 27–42% increased likelihood of disability 
among older people 

Sit to Stand Testing: Power loss in older years
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The link between muscle weakness and central nervous decline is being better understood

A failure to reinnervate denervated fibers has recently been suggested to 
trigger the accelerated decrease in muscle mass among sarcopenic older men

Piasecki et al., 2018
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Neuro-Muscular Relationship

• Impairment in 
*activation* of the 
muscle may 
contribute to 
muscle weakness as 
much, or more, 
than muscle mass

Clark et al, 2021
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We intentionally narrow the distal aorta…
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Does lumbar artery coverage 
matter?
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Could there be 3 factors impacting mobility?
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Leg Weakness and TAAA Repair

• SCI is easy to measure, but subtle changes over time may be due to a 
combination of neurovascular effects of coverage.

• More work needs to be done to elucidate this relationship
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