
Univ.-Professor Dr. med.

Christian D. Etz

Director of Aortic Surgery, University Leipzig

MIS2ACE– update 

and technical tips and tricks



The author declares no conflict of interest

This project has received funding from the European Union’s Horizon 2020 research 

and innovation programme under grant agreement No 733203 and the German 

Research Foundation.

.

Critical Issues 2021 – Christian D. Etz, Leipzig



Rationale for MIS²ACE

Identification of the Collateral Network



Rationale for ‚staged segmental artery coil-embolisation‘ (MIS²ACE)

Identification of the Collateral Network

→ lead to the concept of staged ‚re-routing‘ of 

arterial blood flow to avoid sudden ischemic insults

→ regional arteriogenesis
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EVIDENCE OF ARTERIOGENESIS
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Experimental evidence for ‚staging‘



The staged repair

1 100% recovery! 2
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Clinical evidence for ‚staging‘
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Open surgery, staged repair:

SCI reduction from 15% to 0%
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Endovascular, staged Repair

SCI reduction “10fold” – from 25% to 2.4%
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MIS²ACE procedure



Minimally invasive staged segmental artery coil-embolization   
MIS²ACE





MIS2ACE Procedure
- Coil application -







17See Important Safety Information Referenced Within.
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MISASO – Occlusion of the Ostial Segment of SA
17

Technical Considerations MIS²ACE

where to embolize ?

SA should be occluded in their ostial segment
Etz et al. J Thorac Cardiovasc Surg 2015

From Etz et al. J Thorac Cardiovasc Surg 2011
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MISASO - Procedure
18

• Elective TAAA repair, high SCI risk

• local anesthesia  

• percutaneous trans-femoral access

• +/- CSF-drainage

• monitoring of neurologic function for 72h

After 1-3 MIS²ACE sessions → proceed to open- or 

endovascular TAAA repair

Technical aspects of MIS²ACE
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Preliminary clinical evidence for MIS²ACE
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MIS²ACE – PRELIMINARY CLINICAL EVIDENCE

The Leipzig Experience
Sept 2014 – April 2017 (N=50, 36 type II or III)

21

TAAA

(n=50)

Variables N %

Total 50

Sex Male 37 74

Female 13 26

Age Mean ± SD (y) 69.4± 7.3

History of 

Hypertension 50 100

COPD 18 36

Smoker 35 70

CAD 16 32

Diabetes mellitus 19 38

Renal Insufficiency GFR<60 17 34

Mean GFR±SD 68.8 ± 18.6

PAOD 9 18

BMI Mean ± SD (m/kg2) 27.9 ± 5.2

Crawford Classification N

Type I 3

Type II 11

Type III 25

Type IV 11

Maximal Aortic Diameter 

Mean ± SD (mm) 62.8 ± 8.6

Previous Repair of the Aorta 10

thoracic 7

abdominal 3

Median interval between 2 staged 

procedure (y) 6.5 (0.5 - 18)

TAAA atherosclerotic 47

dissection 3

D. Branzan, VEITH 2017

ZERO clinical spinal cord ischemia!

Minor complications N %
Backpain 12 24
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MIS²ACE is promising, level A evidence is required and the 

iatrogenic risk is unknown → RCT



… largest publicly funded RCT in aortic aneurysm repair

• 31 Aortic Reference Centres

• prospectively collected contemporary real-world data
on SCI incidence (type I, II and III; open + endo)

• comparing ‚staged‘ vs. ‚conventional‘ approach

• evaluating effectiveness of MISACE:
– SCI protection & endoleak type II prevention



This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 733203 and the German Research 
Foundation.
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Current status of the RCT



Translational 
subprojekts





Non-invasive, clinical real-time monitoring

1. Etz et al., Eur J Vasc Endovasc Surg. 2013 Dec;46(6):651-6
2. Etz et al., Eur J Cardiothorac Surg. 2015 Jun;47(6):943-57



presented at the 33rd EACTS annual meeting and winner of the EACTS Borst Award 2019





The Collateral Network Concept has profound clinical

implications offering advanced therapeutic options potentially

paving the way to ZERO PARAPLEGIA in TAAA repair


