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Background

EVAR offers a perioperative mortality advantage 
over open repair. Its popularity increased rapidly 
following its introduction

FDA approval of fenestrated devices expanded 
the scope of endovascular aortic surgery and 
enabled treatment of more complex aortic 
disease involving the visceral segment

Physician modification of endovascular devices 
has allowed individualized treatment tailored to 
a patient’s anatomical needs without the need 
to wait for graft manufacturing
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• Describe how PMEG outcomes have changed throughout our experience
• Compare PMEG outcomes to a similar method of complex endovascular aortic repair

Institutional Experience
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• Data from 2012 – 2023, stratified into four time periods (less cases in the first years):
- 2012-2017
- 2018-2019
- 2020-2021
- 2022-2023

• Includes data from:
- Ongoing PMEG IDE trial (NCT #04746677)
- Cases performed urgently/emergently, and patients with prior aortic surgery
- ZFEN cases for comparison

• Trend tests to assess changes in operative characteristics of PMEGs over time and Kaplan-Meier 
methods to compare survival and reintervention in PMEG vs ZFEN in a 5-year period.
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Institutional Experience
Factor Level 2012-2017 2018-2019 2020-2021 2022-2023 p-value
N 26 59 54 45
Urgency Elective 26 100% 57 97% 47 87% 35 78% <0.001

Urgent 0 0% 2 3% 6 11% 10 22%
Emergent 0 0% 0 0% 1 2% 0 0%

Target Vessels 1 3 12% 1 2% 1 2% 1 2% 0.002
2 1 4% 1 2% 0 0% 0 0%
3 7 27% 14 24% 6 11% 4 9%
4 15 58% 39 66% 44 81% 39 87%
5 0 0% 4 7% 3 6% 1 2%

Contrast (mL) 107 (45, 188) 69 (25, 196) 140.5 (102, 200) 136.5 (107, 169) 0.074
Fluoroscopy Time 

(min) 73.8 (57.5, 104.7) 71 (52.7, 96.3) 59 (49.0, 85.6) 45 (32.6, 67.0) 0.004

Procedure Time (min) 189 (152, 318) 167 (135, 223) 188.5 (151, 277) 170 (144, 196) 0.068

EBL (mL) 250 (100, 500) 100 (50, 200) 100 (50, 200) 100 (50, 200) 0.010
Completion Type I 

Endoleak 3 12% 10 17% 0 0% 1 2% 0.006
Completion Type III 

Endoleak 11 42% 15 25% 13 24% 5 11% 0.005

6

Institutional Experience: Temporal Trends PMEG Outcomes
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• Trend toward decreased fluoroscopy time and decreased rate of completion type I and type III endoleaks 
(all p < .05).

• Stable perioperative outcomes and perioperative mortality of 4.9% (includes urgent/emergent cases).

• Learning curve, increase in patient experience.

• Increased complexity of cases.

• All TAAA/CAAA PMEG patients go into IDE. FDA Mandate. Need Emergency approval from FDA and IRB 
for any implant outside of Inclusion/Exclusion

How do results vary with vs. without an IDE?
Factor Level ZFEN PMEG p-value
N 69 184
Prior Aortic Surgery 5 7.2% 85 46.2% <0.001
Prior Aortic Surgery Type Open 1 20% 13 15% 0.31

EVAR 2 40% 57 67%
TEVAR 1 20% 12 14%
Combination 1 20% 3 4%

Pre Aortic Diameter, median (IQR) 58.0 (55.0, 64.0) 62.0 (56.0, 72.0) 0.003
Aneurysm Extent Type I TAAA 0 0.0% 4 2.2% <0.001

Type II TAAA 0 0.0% 18 9.8%
Type III TAAA 0 0.0% 3 1.6%
Type IV TAAA 0 0.0% 17 9.2%
Suprarenal 0 0.0% 20 10.9%
Juxtarenal 62 91.2% 122 66.3%
Infrarenal 6 8.8% 0 0%

Urgency Elective 69 100.0% 165 89.7% 0.02
Urgent 0 0.0% 18 9.8%
Emergent 0 0.0% 1 0.5%

TargetVessels 1 2 2.9% 6 3.3% <0.001
2 6 8.7% 2 1.1%
3 61 88.4% 31 16.8%
4 0 0.0% 137 74.5%
5 0 0.0% 8 4.3%
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Institutional Experience: ZFEN vs. PMEG

Factor ZFEN PMEG p-value

N 69 184

Perioperative Mortality 3 4.3% 9 4.9% 0.86

Any Complication 12 17.4% 39 21.2% 0.50

Any Groin Complication 6 8.7% 4 2.2% 0.02

SCI 0 0.0% 16 8.7% 0.01

Permanent SCI 0 0.0% 2 1.1% 0.38

Postop MI 2 2.9% 8 4.3% 0.60

Postop Respiratory Failure 3 4.3% 13 7.1% 0.43

Postop CVA 0 0.0% 6 3.3% 0.13

Bowel Ischemia 2 2.9% 2 1.1% 0.3

New HD 3 4.3% 4 2.2% 0.35

LOS, median (IQR) 2 (1, 5) 4 (3, 8) <0.001
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Institutional Experience: ZFEN vs. PMEG
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PMEG and ZFEN Five-Year Outcomes

ZFEN 65%, 
PMEG 54%, 
p=.15

ZFEN 74%, 
PMEG 63%, 
p=.07

• PMEG cohort was significantly more 
likely to have had prior aortic 
surgery.

• When looking only at primary 
FEVARs the groups behaved 
similarly.

How do results vary with previous aortic surgery? How do results vary with previous aortic surgery?
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How do results vary with previous aortic surgery? How do results vary with previous aortic surgery?
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Key Points
• Throughout our PMEG experience, operative outcomes have 

improved over time

• Similar outcomes to ZFENs for primary PMEGs

• PMEGs often treating more extensive aneurysms and in more 

urgent cases, but  with similar outcomes compared to ZFENs

• Increased physician experience and comfort, in addition to 

technological advances

• PMEG is a reasonable treatment, and we need to share best 

practices, and monitor outcomes nationally
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