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‘« lla: Simple or to-and-fro

* fromonly 1 branch
© |lb: Complex or flow-through
e 2 or more patent branches



Incidence of Endoleak Typ Il
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Study %
10 ES (95% CI) Weight
Chuter {2001) - | 0.08(0.03,0.13) 228
Haulon (2001) —_— 0.30(0.18,042)  1.68
Liewald (2001) - 0.08(0.04,0.12) 233
Buth (2002) . 0.07(0.06)0.08 247
Parent (2002) | —— 043(0.33,054)  1.77
Solis (2002) —— 0.12 (0.06,0.18 2.22
Tuerff (2002) —— 0.17(0.10,023) 216
Faries (2003) * ' 0.03(0.01,004) 246
Farner {2003) —_—— 0.14 (0.06, 0.23) 1.96
Kasirajan (2003) - 0.08(0.03,0.13) 227
Carpenter (2004) - 0.09(0.050.13) 236
Steinmetz (2004) - 0.19(0.15,0.22) 238
Van Marrewijk (2004) . 0.09(0.08,010) 247
Tolia (2005} —r— 0.19(0.11,)0.28 1.97
Sheehan (2006) * ! 0.12(0.10,0.13) 246
Silverberg (2006) - 0.16(0.14)0.18 243
Jones (2007) - 0.19(0.16,021) 242
Abularrage (2010) - 0.161(0.14,0.19) 2.42
Brountzos (2012) —— 0.23(0.16,0.30) 211
Koole (2012) * 0.14(0.13,0.14) 2.47
Nolz (2012) - ! 0.12(0.09,0.15) 239
Batti (2013) |- 0.29(0.25,032) 238
Chang (2013) i 0.27(0.25,029) 244
Jouhannet (2013) U - 0.41(034,047) 217
Cieri {2014) . 0.15(0.14,0.17) 245
Maeda (2014) . 0.24 (0.20)0.28 2.36
Sidloff (2014) - 0.19(0.17,022) 242
Ward (2014) | —-— 0.30(0.25,035) 228
Dudeck (2015) | —— 0.33(0.26,040) 214
Hiraoka (2015) —— 0.24(0.17,031) 212
L7wenthal (2015) : — 0.48(0.39,056)  1.96
Mller-Wille (2015) - 0.15(0.11)0.18 2.37
Gallitto (2015) g 0.23(0.18,0.29)  2.21
Kray {2015) - 0.09(0.05,0.14) 234
Nolz (2015) 1 — 0.48 (0.40,0.56)  2.00
Pini (2015) - ! 0.11(0.09,0.14) 243
Walker (2015) N 0.27(0.25,029) 244
Rousi’} (2015) —_—— 0.22(0.13,0.31) 1.90
Phan (2015} 1 —— 0.62(0.52,073) 178
Piazza (2016) —— 0.27(0.19,035)  2.04
Lo (2016) e 0.34(032,036) 245
Mursalin (2016) —.— 0.32(0.25,040) 2,06
lkoma (2016) —_— 0.3500.19,0.51)  1.29
Pippin (2016) | —p— 0.40 (0.33)0.48 2.06
feftrreme=t2e+e; - PO
Overall (I-squared = 98.0%, p = 0.000) o 0.22(0.19,0.25) 100.00
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Table 3. Pooled ORs for association of commonly studied risk factors with Type Il endoleak.

Potential risk factors No. of Total no. of participants Pooled OR 95% CI P value I

studies

Age 8 6278 0.37 0.31-0.43 <0.001 99.0
Male 12 11775 0.83 0.67-1.02 0.059 46.4
Smoking 14 20477 0.71 0.55-0.92 <0.001 86.4
Diabetes 10 7303 0.91 0.76-1.09 0.251 20.9
Hypertension 10 7281 0.98 0.85-1.12 0.484 0
Hyperlipidemia 7 5522 1.12 0.83-1.49 0.814 74.7
Chronic renal insufficiency 10 9201 0.85 0.53-1.36 0.600 85.3
COPD 10 5745 0.84 0.69-1.03 0.135 34.1
Polytrafluoroethylene-based endografts 7 8396 0.88 0.65-1.18 0.390 70.8
Anticoagulants 5 3758 1.27 0.97-1.67 0.537 0
Antiplatelet 5 3758 1.09 0.79-1.51 0.220 65.6
Patent IMA 3 4353 1.98 1.06-3.71 0.012 77.6
Number of patent lumbar arteries 2 758 3.07 2.81-3.33 <0.001 99.8
Maximum aneurysm diameter 4 4858 0.23 0.17-0.30 <0.001 98.0
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‘ The freedom from aneurysm sac enlargement (=5 mm) at 5 years was 76% in patients
with 24 LAs and 89% in patients with <3 LAs
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‘ The freedom from aneurysm sac enlargement at 5 years was 77% in patients with open
IMA and 98% in patients with occluded IMA
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‘ The cumulative incidence of aneurysm sac enlargement (25 mm)

Total (n=550) | EL2(+) EL2(-) (n=415)
(n=135)

Sac enlargement 14.2% + 1.7% 30.7% + 4.4% 8.7% + 1.6%
5 i
< 80 i

© I
S ]
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< 60 - :
05 Type 2 endoleak (+) L
.E Type 2 endoleak () Jr
= 40+
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g 20-
O

0 -

Years after EVAR

No. at risk:
Endoleak (+) 135 114 91 69 46 33 17 13 7 1
Endoleak (-) 415 364 305 249 175 115 62 29 10 2

- Typ 2 EL -significant predictor of sac enlargement (p = 0.002)!
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‘C The probability of freedom from aneurysm-related death after EVAR

Total (n=550) | EL2(+) EL2(-) (n=415)
G 135)
Aneurysm relate % + 0.3%
< 80- 4
2
S 60- 7 _EIJJ—I—
<
g 0
g 40 - 0 2 4 6 8 10
E ——— Type 2 endoleak (+)
E 20 A Type 2 endoleak (-)
S
0 - —T
0 2 4 6 8 10
No. it visk: Years after EVAR
Endoleak (+) 135 131 124 111 93 75 52 25 15 3 0

Endoleak () 415 406 376 338 285 206 149 83 35 13

Typ 2 EL - significant predictor for aneurysm-related death after EVAR!
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‘ Not only sac enlargement, but also the lack of sac regression is associated with lower
long-term survival, independent of reinterventions

Adjusted Hazard Ratios for Mortality,
by Sac Change

Long-Term Survival in the Propensity-Matched Cohort
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Sac Regression 5706 3177 1130 345 154 31
Failure to Regress 3687 1971 700 200 81 24

Sac Regression @ ———-—- Failure to Regress
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‘ Only indicated in case of sac enlargement.

Recommendation 88

Re-intervention for Type II endoleak after endovascular
abdominal aortic aneurysm repair should be considered in
the presence of significant aneurysm growth (see
Recommendation 87), primarily by endovascular means

Recommendation 87

Expansion of sac diameter 21 c¢cm detected during follow up
after endovascular abdominal aortic aneurysm repair using
the same imaging modality and measurement method may
be considered as a reasonable threshold for significant growth

Class Level References Class Level References

Ila 1[499] b [499]

' Several treatments are available: -> Recurrence of T2EL after 3 years: 50.0%

* Embolization

* conversion to open repair
* laparoscopic clipping

Patients need to be continuously monitored after
EVAR to detect aneurysm growth and endoleaks,
which increases the overall cost of AAA treatment
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‘C several preventive methods have been introduced to reduce the occurrence of this complication:

Pre-emptive embolization of

Sac-Embolization Side branches of the aneurysm sac

Dosluoglu HH, J Vasc Surg. 2019. Branzan D, et al. J Vasc Surg. 2021
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No immediate T2EL exclusion The artefacts produced by the cglls
on subsequent CT scans, potentially

limiting the detection of endoleaks,
especially smaller ones
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A Embolization = No embolization Odds Ratio Odds Ratio
Mﬂumww_ﬂﬂ_w&mn 95% Cl

Aoki A 2017 1 24 33 56 5.2% 0.03 [0.00, 0. 24]

Axelrod DJ 2004 5 30 30 72 12.6% 0.28 [0.10, 0.81] =

Burbelko 2013 0 33 9 38  3.0% 0.05[0.00,083] ¥

Chikazawa G 2013 5 21 35 150 12.5% 1.03 [0.35, 3.00] =

Hiraoka A 2017 9 58 80 226  16.7% 0.51 [0.24, 1.10] = |

Miiller-Wille R 2014 6 31 14 43 12.2% 0.50 [0.17, 1.49) = B

Nevala T 2010 10 40 23 39 14.0% 0.23 [0.09, 0.60] =

Parry DJ 2002 0 14 8 22 29% 0.06 [0.00, 1.12] ¢

Ward TJ 2013 37 108 78 158 21.0% 0.53[0.32, 0.89] .

Total (95% ClI) 359 804 100.0% 0.35 [0.21, 0.60] ‘

Total events 73 290

Heterogeneity: Tau? = 0.28; Chi? = 16.03, df = 8 (P = 0.04); I? = 50%

Test for overall effect: Z = 3.88 (P = 0.0001) o0 A4 1 19 1

Embolization No embolization

‘ In most of these studies, vessels were not routinely occluded as only larger diameter vessels were
embolized

‘C Itis unclear whether, to prevent T2EL, the interruption of direct blood flow to the aneurysm sac by
occluding all ASSB should be performed according to the same principle as open aneurysm repair



Preemptive embolization of
Side branches of the aneurysm sac

Patients with AAA planned for EVAR
September 2014-September 2019
n=244

L4
Elective EVAR
n=193

| 1
Y Y

A J
Emergency
EVAR

n=51

Not considered for embolization

Considered for embolization n=38
n=155 no relevant ASSBs on CTA (n=23)
chronic renal insufficiency (n=9)
contrast media allergy (n=6)

No embolization performed n=12

kinked iliac arteries (n=9)
shaggy aorta (n=3)

e )
. No preoperative CTA available
! n=4
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N

Patients with complete data for analysis
=139
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Patients to be excluded from pre-EVAR
coil-embolization:

* Urgent repair required
* Renal insufficiency

* LA to be covered with the stent graft
(LA2)
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Table I. Baseline demographics and aneurysm charac-
teristics (N = 139)

Medizin ist unsere Berufung.

Male sex 122 (87.8)

Patent ASSBs identified by CTA
Hypertension 132 (95)

Coronary heart disease 56 (40.3)

COPD 26 (187)

Hyperlipoproteinemia 88 (63.3)

GFR <60 mL/min/1.73 m* 33 (237)

|

Body mass index, kg/m* 279 * 4]

Aveuysmdametermm  seeas Vidsacral atery
Type of nfarena pathology | keomoywdaey  wton

PAU 23 (1655)

CIA aneurysm 3(2)

ous abdc SUrg Al Branzan D, et al. J Vasc Surg. 2021
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- IMA-embolization L3: 6Fr.-IMA + SIM | 5Fr. Branzan D, et al. J Vasc Surg. 2021
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L4 Final result

- Branzan D, et al. J Vasc Surg. 2021
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Patent Coiled Open before EVAR

n % n %
LA 481 370 77 111 23
IMA 108 86 80 22 20
Median 5 (1-8) 3 (1-8) 1 (0-5)

\




Preemptive embolization of

Side branches of the aneurysm sac
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mean follow-up: 1.9 = 1.3 year:+

Kaplan-Meier Estimates of Freedom from Endoleak Type Il
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Kaplan-Meier Overall Survival Function
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Aneurysm Sac Diameter (mm)

001
6 p<0.00

90

80
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60

M Pre-EVAR
M Post-EVAR

50

40

56,6 + 8,6

30

20

489+11.9

10

mean follow-up 1.9 = 1.3 years




AAA shrinkage compared to literature
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ENGAGE Leipziger
Registry Cohort
—Fottow=upY) 2 15 +13
N 039 139
AAA 38.1% 86.7%
Decreased
AAA Stable 48.7% 6.7%

AAA Increased 2.6% 6.7%
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' Preventive embolization of ASSBs in patients with AAA is safe and effective in
preventing T2EL after EVAR.

' Shrinkage of the aneurysm sac was observed in a high proportion of patients.

' Definitive evidence for routine embolization of ASSBs to prevent T2EL after EVAR and
promote shrinkage of the AAA sac requires a randomized controlled trial.
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