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When Can Duplex Ultrasound Fully 
Replace CT Surveillance After EVAR: 
When Is CT Surveillance Necessary?

Sal Scali, MD
Division of Vascular Surgery & Endovascular Therapy

University of Florida, Gainesville

Wednesday, November 20th, 2024 5:54-5:59PM
Session 46: More Short Hot New Topics Related to Aortic Disease

• None

Disclosures

• EVAR is the dominant 
treatment strategy for infrarenal 
AAA repair in the US.
- 70% - 80% elective
- 30% - 45% rupture

• Postoperative surveillance is 
mandatory to ensure durability.

    - imaging (CT, DUS, MRI, etc.)

Endovascular Aneurysm Repair

CTA MRI

DUS

EVAR Failure Modes

Early or Late Endoleak

Limb Kink/Compression/Thrombosis

Migration Infection

Disease progression (local/remote)

• EVAR Reintervention ~20-30% @ 5-10 years postop

Columbo et al. J Vasc Surg. 2019

EVAR Surveillance & Guidelines

Level of Recommendation 1 (Strong)
Quality of Evidence B (Moderate)

• Contrasted CT & Color DUS 1 month Postop

If no endoleak, reimage in 12 months (contrast CT or DUS)

Level of Recommendation 1 (Strong)
Quality of Evidence B (Moderate)

• Contrasted CT 1 month Postop [Recommendation 113]

If no endoleak, reimage in 12 months 
(contrast CT or DUS)

Chaikof et al. J Vasc Surg. 2018

Wanhainen et al. Eur J Vasc Endovasc Surg. 2024

• Guidelines have different recommendations

• Evidence level modest/poor 

• Role of DUS/CEUS poorly defined

• No clear scenario when 
DUS supplants CT

EVAR LOSS TO FOLLOW-UP
• N = 19,962 Medicare Beneficiaries [2001-2008]

Schanzer et al. J Vasc Surg. 2015
Wanken et al. Circulation 2020

Years after EVAR

By ~3 years after EVAR implantation, 
> 30-50% of patients experienced 

total surveillance failure.
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CT VS. DUS EVAR SURVEILLANCE

-Sensitivity & 
Specificity for EL
- IFU
- Regulators
- Less variation

- High cost
- XRT
- Renal risk

- Low cost
- No XRT
- Low renal risk

-Sensitivity & 
Specificity for EL
- Non-IFU
- Regulators
- High variation

Benefits RisksCT

DUS

CEUS improves sensitivity
Zaiem et al. J Vasc Surg 2018

ESSEA TRIAL

Diagnostic Accuracy of DUS & 
CEUS

- Compared to CTA in detecting 
endoleak and EVAR related 

complications

Reduced Inconclusive Findings
- CEUS reduced number of 

inconclusive findings vs. DUS, 
improving diagnostic confidence

Comparable Specificity

- DUS = 92%
- CEUS = 93%

Improved Sensitivity CEUS

- CEUS = 92%
- DUS = 85%

Recommendations for Practice:

•  Use initial CTA findings & anatomical risk 
stratification to tailor surveillance.
•  Combine DUS with early postoperative CTA for 
comprehensive monitoring.
•  Consider limitations of DUS when managing T2EL

Jean-Baptiste et al. Circ Cardiovasc Imaging 2020
Karthikesalingram et al. Br J Surg 2012

Abraha et al. Cochrane Database Syst Rev 2017

N = 500 patients, prospective, multicenter trial [2010-2015]
Primary outcome = diagnostic accuracy of DUS for ‘major AAA-

related morphological abnormality’ [MARMA] 
{T1/3EL, ≥70% limb stenosis, T2EL + ≥2mm sac growth, any sac growth ≥ 5mm}

Overall DUS Outcomes
Sensitivity = 39% (95%CI 29-48) 
Specificity = 92% (95%CI 90-95)

Sensitivity in detecting MARMA = 71%
Sensitivity in detecting T2EL + 2-5mm sac growth = 11%
Sensitivity in detecting T2EL + ≥ 5mm sac growth = 45%

Sensitivity in detecting T1/3 EL = 29% (vs. other studies >80%!)

CEUS in 13% of cases 

Sensitivity for MARMA = 36% (95%CI 14-61) vs. 94% Cochrane Review

WHEN IS DUS OK AFTER EVAR?

Need to define characteristics of DUS surveillance populations 
with good long-term outcome

Patient, Anatomic and AAA Morphological Variables
need to be factored into the analysis

Since no Level I evidence and publication uncertainty

Need large sample size given groups & event rates
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EVAR IMAGING AFTER 1ST YEAR
• N = 12,199 VQI patients with Medicare Claims Match

- Excluded deaths within first postop year - 2003-2016 linked pts since 
need up to 2-year window for  VQI 1-year follow-up timepoint

Blecha et al. Ann Vasc Surg. 2024

Group 1 Group 2 Group 3 Group 4-6

None CT/MRI only US only Mixed

2 years 1.4%(0.3-7.3%) 5.0%(3.0-8.2%) 1.5%(0.2-11.1%) 3.7%(2.3-6.0%)

5 years 4.5%(2.6-7.8%) 16.0%(13.5-18.9%) 5.4%(3.0-9.7%) 16.5%(14.7-18.5%)

10 years * 30.7%(21.6-42.4%) 13.0%(7.9-21.1%) 30.8%(26.8-35.2%)

Freedom From Aorta Related Re-intervention, 
Conversion to Open and/or Rupture

Estimated risk of composite outcome

Blecha et al. Ann Vasc Surg. 2024

Years of follow-up

Log-rank P<.001

DUS

CT

EVAR SURVEILLANCE:
PATIENT CHARACTERISTICS

(Unpublished data)

Feature, No. (%)

No imaging 
after 1YR
(n=1203)

CT only
(n=3275)

U/S only
(n=1893)

Mixed, 
CT>50%
(n=2090)

Mixed, 
US>50%
(n=2381)

Others
(n=1357)

Age 75+ 764 (63.5%) 1910 (58.3%) 1061 (56.0%) 1121 (53.6%) 1297 (54.5%) 770 (56.7%)

Sex, male 933 (77.6%) 2558 (78.1%) 1545 (78.1%) 1688 (80.8%) 1947 (81.8%) 1085 
(80.0%)

BMI 30+ 286 (24.1%) 974 (30.0%) 515 (27.3%) 673 (32.6%) 749 (31.6%) 379 (28.1%)

Hypertension 986 (83.6%) 2708 (83.2%) 1554 (82.4%) 1741 (83.7%) 2003 (84.3%) 1147 
(84.8%)

COPD 448 (37.9%) 1138 (34.8%) 596 (31.5%) 624 (29.9%) 677 (28.4%) 436 (32.1%)
Coronary disease 394 (33.2%) 987 (30.2%) 572 (30.2%) 591 (28.3%) 694 (29.2%) 396 (29.2%)
Previous aortic surgery 60 (5.1%) 151 (4.6%) 40 (2.1%) 75 (3.6%) 74 (3.1%) 52 (3.8%)
Non-elective surgery 185 (15.6%) 375 (11.5%) 162 (8.6%) 188 (9.0%) 211 (8.9%) 137 (10.1%)
AAA diameter > 60mm 384 (31.9%) 776 (23.7%) 415 (21.9%) 454 (21.7%) 436 (18.3%) 324 (23.9%)
Concurrent iliac 
aneurysm 296 (24.6%) 817 (24.9%) 398 (21.0%) 524 (25.1%) 534 (22.4%) 318 (23.4%)

Non-bifurcated device 196 (16.3%) 462 (14.1%) 268 (14.2%) 293 (14.0%) 365 (15.3%) 193 (14.2%)

‘DUS only’ post-EVAR surveillance associated with:

- elective, older, lower BMI, male patients with smaller 
AAA (<6cm) without concurrent iliac aneurysm

Blecha et al. Ann Vasc Surg. 2024
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Feature, No. (%)

No 
imaging 

after 1YR
(n=1203)

CT only
(n=3275)

U/S only
(n=1893)

Mixed, 
CT>50%
(n=2090)

Mixed, 
US>50%
(n=2381)

Others
(n=1357)

Endoleak at case completion 273 (22.7%) 809 (24.7%) 432 (22.8%) 516 (24.7%) 586 
(24.6%)

342 
(25.2%)

Endoleak at 1-year follow-up 68 (5.7%) 260 (7.9%) 67 (3.5%) 195 (9.3%) 128 (5.4%) 88 (6.5%)

Sac diameter change at 1-year follow-up
-- No change 200 (16.6%) 646 (19.7%) 316 (16.7%) 424 (20.3%) 447 

(18.8%)
259 

(19.1%)

-- Decrease > 5mm 150 (12.5%) 336 (10.3%) 293 (15.5%) 260 (12.4%) 325 
(13.6%)

197 
(14.5%)

-- Increase > 5mm 25 (2.1%) 78 (2.4%) 23 (1.2%) 52 (2.5%) 41 (1.7%) 24 (1.0%)

‘DUS only’ post-EVAR surveillance associated with:

no endoleak at 1-year follow-up &  
>5mm decrease in AAA sac diameter

EVAR SURVEILLANCE:
ENDOLEAK & SAC CHANGE

Blecha et al. Ann Vasc Surg. 2024

DECISION-ALGORITHM FOR
POST EVAR SURVEILLANCE:

30-day 
CTA

Inadequate 
seal? 

T1/3 EL?
YES

Problem resolved

Evaluate for
Re-intervention

Imaging 
based on 
pathology

AAA sac increase
≥ 1cm

Annual 
DUSYEST2EL?

AAA sac decrease
≥ 1cm

NO

NO

CTA 
@ 5-years

Remaining 
problem

**

**all patients should have CTA q5-years

Summary

• Early and Late Complications of EVAR mandate 
    continuous monitoring.

• EVAR surveillance missing in up to 50% patients after 3 years.

• Societal guidelines differ in surveillance recommendations.

• No clear consensus on EVAR imaging type/frequency.

• Surveillance protocols should be individualized to the patient 
    & scenario, as well as institutional experience.

RCT?

Unresolved Questions:
• Role of intervention for T2EL with sac expansion.
• Long-term outcomes of risk-stratified surveillance strategies.
• Future Research Needs:
 - Investigate methods to improve ultrasound sensitivity &  

specificity.
 - Develop standardized imaging protocols & sonographer 

training programs.
 - Assess whether surveillance adherence impacts AAA-related
 mortality.

Takeaway: Optimizing surveillance remains vital to improve 
EVAR outcomes and minimize rupture risk.

• DUS can safely supplant CT imaging in selected patients.
    (no endoleak, normal BMI, sac regression at 1-year)
• CT required if sac growth on DUS (despite no endoleak) and/or
    evidence of endoleak.

Conclusions

Thank You


