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Type 2 EL =  graft related complications after EVAR
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Incidence of Type 2 Endoleak after EVAR

Early but spontaneously resolved 18 %

Persisting  Type 2 Endoleak 5 %

New onset during follow up 11 %

- half of them develop sac growth

- with 50% reintervention 

Low rupture risk < 1%

Lo RC et al Risk factors and consequences of persistent type II endoleaks. J Vasc Surg 2016;63:895e901.
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Persisting Type 2 EL after EVAR at 1 year
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Potential Consequences of Type 2 Endoleak
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Aneurysm Sac Pressurization



270 post EVAR ruptures

160 Endoleaks = 59 %

23 Endoleaks Type II  =8.5%

AAA Rupture after EVAR – Type 2 Endoleak
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Endoleak Type 2
N=286

(37.0%)

Control group
No Endoleak

N=45

N=45 Persisting EL2 
@ 1 yr.
(5.8%)

EVAR 
N=773

(2004 - 2018)

Single Center Study – Heidelberg
accepted for publication
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Results Single Center Experience Heidelberg
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Predictors Median (range)                                    n (%) p-value

No. of lumbar arteries 4 (1-8) 3 (0-8) 0.0005

Proportion of patent IMA 33 (82.5%) 25 (59.5%) 0.04

Proportion of patent  MSA 20 (50.0%) 9 (21.4%) 0.013

Max. Diameter of lumbar art. 2.3 (1.4-3.5) 2.3 (1.4-3.2) 0.46

Max. Diameter AMI 2.6 (1.6-4.3) 2.6 (1.0-4.3) 0.43

* IMA= inframesenteric artery * *   MSA =median sacralis artery

Predictors of Persisting Type 2 Endoleckage
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accepted for publication
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Predictors of Persisting Type 2 Endoleak

• Coil embolization of hypogastric arteries 

• Distal graft extension

• Age > 80 years

• Anatomical factors

• No of patent side branches

• Sac thrombus

• Diameter of lumbar or inferior mesenteric artery 

Wanhainen A et al  ESVS AAA Guidelines, EJVES 2018
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Sac regression = indirect sign for successsfull AAA exclusion



Correlation of Sac Dynamics and Type II Endoleaks

100%

90%

80%

70%

60%

50%

40%

30%

Time from Implant (Days)

0     366 732 1097               1462                1827

Decrease 82.5%

Stable 71.2% (p=0.0001)

Increase 57.8% (p<0.0001)

p-values are for comparisons to the sac decrease group

No. at risk
441     370 323                    263                    220                   106
462     345 294                    224                    176                    82
46     30 24                       20                      16                       7

Chung , Böckler, Schermerhorn et al., submitted for publication
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When to treat Type 2 Endoleak...?
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How to treat Type 2 EL ...?
Embolisation techniques (success rate 60-80%):

• Transarterial

• Translumbar =highest success rate (Sidloff et al. Type II endoleak after endovascular aneurysm repair. Br J Surg 2013;100:1262e70).

• Transcaval

• Transsealing

Surgical techniques :

• Laparoscopic clipping

• Open ligation of sidebranches

• Suturing after opening the sac

• Conversion and stentgraft explant  
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Management of Type 2 Endoleak

Prevention

(pre EVAR)



Literature for Pre-EVAR Embolisation
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Muthu et al, JEVT 2007;14;661-668

Nevala et al, JVIR 2010;21:181-185
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14%
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EVAR 2018 2019 2020 2021
no coiling 74 58 32 35
coiling 12 6 13 12
all 86 64 45 47

Technical success rate: 
72.0% 

(31/43 )

Pre-EVAR Embolisation in Heidelberg
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Case example of Pre-EVAR Embolisation
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How my standardized approach looks like....

• I prevent Type 2 EL in selected cases (pre-EVAR embolization)

• I search for Type 1/3 in recurrent new type 2 Endoleak

• I do indicate treatment of  persisting Type 2 EL according to ESVS -

guideline recommendations:  1 cm / year

• I start with transarterial followed by translumbar embolization

• I use coils for pre-evar and Onyx for post-EVAR embolization 
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Type 2 Endoleak & Follow up
Wanhainen A et al  ESVS AAA Guidelines, EJVES 2018
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My approach to Type 2 EL after EVAR
Type 2 EL

Diameter increased Diameter stable Diameter decreased

Exclusion Type 1/3

Transarterial Embolisation

Successful

Regular FU
12 mths.

Failed

Translumbar Embolisation

Successful Failed

Open Conversion

Surveillance
6-12 mths. FU

Surveillance
bi-annualy FU



Case example of Post-EVAR translumbar Embolisation
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I do not use...

• Intrasac pressure measurments

• CardioMEMS endosendor

• Finite Element Analysis
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Summary

• Type 2 Endoleak have impact on EVAR outcome (reintervention, rupture)

• Pre-EVAR embolisation is applied in selected cases (predictors)

• Persisting Type 2 EL are treated according guidelines recommendations

• Transarterial > translumbar embolisation is first choice


