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ABSTRACT

A patient underwent endovascular repair of an abdominal aortic aneurysm with aor-
toiliac endoprosthesis implantation. During follow-up, bilateral type Il endoleaks ori-
ginating from lumbar branches led to aneurysm sac growth, prompting embolization
of those branches with coils. Subsequent angiographic follow-up showed no further
growth of the aneurysm sac.

We present this case due to the current controversy regarding the management of
type Il endoleaks, adding by a brief literature review on the topic.
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RESUMEN

Se trata de un paciente que fue sometido a reparacién endovascular de aneurisma de
aorta abdominal con implante de endoprétesis aortobiiliaca. Durante el seguimien-
to presentd endoleak tipo Il bilateral, originado a partir de ramos lumbares, con cre-
cimiento de saco aneurismético, por lo que se procedié a embolizar estos ramos con
coils. En el seguimiento angiografico no se volvio a evidenciar crecimiento del saco
aneurismatico.

Compartimos este caso debido a la controversia que existe actualmente en relacién
al manejo de endoleaks tipo Il, y agregamos una revisién bibliogréfica concisa del
tema.
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CLINICAL CASE

The patient was a 74-year-old man with hypertension
and type-2 diabetes, under medical treatment for more
than 10 years. An ultrasound showed that he had a 52 x
48 x 43-mm asymptomatic infrarenal abdominal aortic
aneurysm, which was treated without complications by
implanting an Endurant IT" endoprosthesis (Medtronic,
Santa Rosa, United States) in October 2015, with no im-
mediate complications.

At the 6-month clinical follow-up, the patient remai-
ned asymptomatic. Follow-up CT angiography revealed
a type II endoleak from lumbar branches of the hypogas-
tric arteries, with aneurysm sac growth from 52 mm to

59 mm (Figure 1).

An angiography revealed well-developed lumbar bran-
ches originating from both hypogastric arteries (Figure
2) and emptying into the aneurysm sac.

Given the 7-cm sac growth over the previous 6 months,
the chosen strategy was invasive treatment by means of
embolization of both branches.
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The right lumbar branch was the first to be embolized
(Figure 3A). Using a 6-Fr right transfemoral arterial ac-
cess and supported by a 6-Fr mammary guidewire cathe-
ter, operators advanced a 0.014” hydrophilic-coated gui-
dewire (a 0.018” guidewire was unsuccessful due to seve-
re vessel tortuosity). The guidewire was progressed dis-
tally, confirming the connection with the aneurysm sac,
and an EchelonTM10 (Covidien/ev3, Medtronic, Irvi-
ne, USA) microcatheter was advanced over it. Angiogra-
phy showed contrast passage into the aneurysm sac, lea-
ding to the release of four 5 x 10-mm and 5 x 20-mm
AXIUM PRIME-3DTM (Covidien/ev3, Medtronic, Ir-
vine, USA) detachable coils. The final angiography con-
firmed proper vessel occlusion with no contrast passage
into the ancurysm sac. The patient had a good recovery.
Embolization of the left lumbar branch was scheduled
(Figure 3B) to be conducted three weeks later. The stra-
tegy used was similar, using a 6-Fr left transfemoral ar-
terial access. After selectively catheterizing the lumbar
branch with a mammary catheter, a 0.014” hydrophi-
lic-coated guidewire was advanced to confirm connec-
tion with the aneurysm sac. A microcatheter was then
advanced, and upon confirming contrast solution going
into the aneurysm sac, four 5 X 10-mm and 5 x 20-mm
detachable coils of were released, demonstrating proper
vessel occlusion with no contrast solution passage into
the aneurysm sac.

On a follow-up CT angiography at 2 months, the coi-
Is were visualized in the lumbar branches (Figure 4A),
with persistent type II endoleak that was smaller in size
compared with the previous CT angiography (Figure
4B), and without aneurysm sac growth.
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Figure 1. The lumbar branches (yellow arrows), from the hypogastric arteries to the aneurysm sac (red arrow).

REVIEW

Half of all patients who suffer from abdominal aortic aneu-
rysm rupture die before reaching the hospital and, of tho-
se who do, up to 50% die during hospitalization" 2. Given
the minimal symptoms of a growing abdominal aortic ancu-
rysm and the high mortality rate resulting from its rupture,
we must be thorough during screening and follow-up of pa-
tients with this condition.

It is a well-known fact that the risk of aneurysm rupture sig-
nificantly increases when it exceeds 5.5 cm in diameter (5.0
cm in women)?, or when its growth rate is greater than 1 cm/
year* (compared always using the same imaging method).
Thus, either of these factors constitutes a formal indication
for invasive treatment’.

Invasive treatment can be surgical, although there is com-
pelling evidence in favor of percutancous treatment as
the technique of choice because these patients have shor-
ter hospital stays and lower short-term mortality (3-5% vs.
0.5-2%), even though long-term mortality remains simi-
lar>'2, The DREAM-Trial (Dutch Randomized Endovas-
cular Ancurysm Management trial) randomized 351 pa-
tients to open or percutancous treatment, demonstrating
lower mortality perioperatively” (4.6% vs. 1.2%) and at
two years® (5.7% vs. 2.1%). Additionally, there was a lower
rate of major complications in favor of percutaneous treat-
ment”® (26.4% vs. 11.7%). The EVAR1-Trial, after rando-
mizing 1252 patients, showed lower 30-day mortality in
favor of percutancous treatment (1.8 % vs. 4.3 %)’; howe-
ver, in the long-term follow-up, this benefit diminishes due
to late rupture of the aneurysm sac (possibly related to en-
doleak), with similar mortality rates observed at 12.7 years
(9.3% vs. 8.9%)"°. Similarly, the OVER-Trial, which rando-
mized 881 patients, also demonstrated initial benefits in
mortality favoring percutancous treatment (0.5% vs. 2% at
4 years)", but with similar figures in terms of survival at
14 years'.

Figure 2. Angiography of the lumbar branches connecting the hypogastric
arteries to the aneurysm sac.

Regarding follow-up of patients who have undergone percu-
tancous treatment, recommendations are CT angiography
at one month and twelve months in search for displacement
of prosthetic bodies, endoleak, and signs of aneurysm sac
growth. If any anomaly is found, the imaging study should
be repeated at the sixth month®.

The presence (immediate or delayed) of periprosthetic flow
continuing to feed the aneurysm sac is called an endoleak,
one of the main medium- to long-term complications, repor-
ted in 20-50% of patients*”>. Depending on the source of
the flow, endoleaks are classified into S variants":

Type I, with the leak occurring at the level of the proximal
(1A) or distal (1B) anchoring site.

Type II, which is due to retrograde flow from an artery
branch excluded by the endoprosthesis (most commonly, the
inferior mesenteric, lumbar, or accessory renal arteries).
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Figure 3. Embolization of the right lumbar branch.

[

Figure 5. Metallic coils (yellow arrows) implanted in the lumbar branches, wi-
thout contrast solution passage.

Type III, which entails direct leak through endoprosthesis
rupture or defects.

Type IV, which is due to prosthesis porosity related to exces-
sive anticoagulation.

Type V, with no apparent leak; it is considered to be due to
blood pressure transmitted to the aneurysm sac through the
prosthesis.

In the presence of type I or type III endoleaks, the usual
consensus is that they should be treated percutaneously with
a stent-graft or prosthetic extension'® .

Type II endoleak is the most common, accounting for up
to 76% of all endoleaks'; it affects up to 9% of patients un-
dergoing percutaneous repair '* . This is the type of endo-
leak in the case we have discussed. It is commonly accepted
that most type II endoleaks resolve spontancously?, so they
should simply be monitored with a new CT angiography at
12 months, and intervention should only be considered in
cases where sac growth exceeds S mm/12 months®.

Figure 4. Embolization of the left lumbar branch.

Figure 6. Red arrows marking the decrease in contrast solution leaking into
the aneurysm sac, before and after percutaneous closure of the leaks. Of note,
no evidence of aneurysm sac growth.

For percutancous treatment, there are two techniques:
Translumbar embolization, which is reserved for cases where
transarterial embolization is not possible (occlusion of iliac
arteries) or when it has failed. It involves embolizing the
aneurysm sac by direct puncture over the paraspinal lumbar
region. This procedure is not widely practiced due to limited
experience in most sites.

Transarterial embolization, which is the most used and wi-
dely known technique. Access to the branches causing the
endoleak is achieved, usually through selective catheteriza-
tion of internal iliac arteries, and they are embolized, typica-
lly with microcoils.

Regardless of the technique used, the recurrence rate is high,
reaching 37.5% for transarterial approaches and 19% for
translumbar approaches®. Ligating afferent branches throu-
gh open surgery is associated with high rates of morbidity
and mortalicy> %,

CONCLUSIONS

This case highlights the importance of postoperative fo-
llow-up to detect late complications, thereby improving pa-
tient survival.



REFERENCES

Bown MJ, Sutton AJ, Bell PR, Sayers RD. A meta-analysis of 50 years of rup-
tured abdominal aortic aneurysm repair. Br J Surg 2002; 89:714.
Hoornweg LL, Storm-Versloot MN, Ubbink DT, et al. Meta analysis on mor-
tality of ruptured abdominal aortic aneurysms. Eur J Vasc Endovasc Surg
2008; 35:558.

Wanhainen A, VerziniF; Van Herzeele|, et al. Editor’s Choice - European So-
ciety for Vascular Surgery (ESVS) 2019 Clinical Practice Guidelines on the
Management of Abdominal Aorto-iliac Artery Aneurysms. Eur J Vasc En-
dovasc Surg 2019; 57:8.

Sharp MA, Collin J. A myth exposed: fast growth in diameter does not justi-
fy precocious abdominal aortic aneurysm repair. Eur JVasc Endovasc Surg.
2003 May;25(5):408-11. doi: 10.1053/ejvs.2002.1850. PMID: 12713778.
Dillavou ED, Muluk SC, Makaroun MS.Improving aneurysm-related outco-
mes: nationwide benefits of endovascular repair. J Vasc Surg 2006; 43:446.
Lee WA, Carter JW, Upchurch G, et al. Perioperative outcomes after open
andendovascular repair of intact abdominal aortic aneurysms in the Uni-
ted States during 2001. J Vasc Surg 2004, 39:491.

Prinssen M, Verhoeven EL, Buth J, et al,; Dutch Randomized Endovascular
Aneurysm Management (DREAM)Trial Group. A randomized trial com-
paring conventional and endovascular repair of abdominal aortic aneu-
rysms. N Engl J Med. 2004 Oct 14,351(16):1607-18. doi: 10.1056/NEJ-
Moa042002. PMID: 15483279.

Blankensteijn JD, de Jong SE, Prinssen M, et al,; Dutch Randomized En-
dovascular Aneurysm Management (DREAM) Trial Group. Two-year out-
comes after conventional or endovascular repair of abdominal aortic
aneurysms. N Engl J Med. 2005 Jun 9;352(23):2398-405. doi: 10.1056/NE-
IMoa051255. PMID: 15944424,

EVAR trial participants. Endovascular aneurysm repair versus open re-
pair in patients with abdominal aortic aneurysm (EVAR trial 1): rando-
mised controlled trial. Lancet. 2005 Jun 25-Jul 1,365(9478):2179-86. doi:
10.1016/50140-6736(05)666275. PMID: 15978925.

PatelR, SweetingMJ, Powell JT, Greenhalgh RM; EVAR trial investigators. En-
dovascular versus open repair of abdominal aortic aneurysm in 15-years’
follow-up of the UK endovascular aneurysm repair trial 1 (EVAR trial 1):
a randomised controlled trial. Lancet. 2016 Nov 12;388(10058):2366-
2374. doi: 10.1016/50140-6736(16)31135-7. Epub 2016 Oct 12. PMID:
27743617.

LederleFA, Freischlag JA, Kyriakides TC, et al,; Open Versus Endovascular Re-
pair (OVER) Veterans Affairs Cooperative Study Group. Outcomes following
endovascularvs open repairofabdominal aortic aneurysm:arandomized
trial. JAMA. 2009 Oct 14;302(14):1535-42. doi: 10.1001/jama.2009.1426.
PMID: 19826022.

Lederle FA, Freischlag JA, Kyriakides TC, et al, OVER Veterans Affairs Coo-
perative Study Group. Long-term comparison of endovascular and
open repair of abdominal aortic aneurysm. N Engl J Med. 2012 Nov
22;367(21):1988-97. doi: 10.1056/NEJMoa1207481. PMID: 23171095.

20.

21.

22.

23

24.

Danduch L et al. | Type Il endoleak embolization 29

Zaiem F, Almasri J, Tello M, Prokop LJ, Chaikof EL, Murad MH. A systematic
review of surveillance after endovascular aortic repair. J Vasc Surg. 2018
Jan;67(1):320-331.e37. doi: 10.1016/}.jvs.2017.04.058. Epub 2017 Jun 26.
PMID: 28662928.
ButhJ,Harris PL, van Marrewijk C, Fransen G. The significanceand manage-
ment of different types of endoleaks. Semin Vasc Surg. 2003 Jun; 16(2):95-
102. doi: 10.1016/50895-7967(03)00007-3. PMID: 12920679.
Chaikof EL, Dalman RL, Eskandari MK, et al. The Society for Vascu-
lar Surgery practice guidelines on the care of patients with an abdomi-
nal aortic aneurysm. J Vasc Surg. 2018 Jan;67(1):2-77.€2. doi: 10.1016/].
jv5.2017.10.044. PMID: 29268916.
Veith FJ, Baum RA, Ohki T, et al. Nature and significance of endoleaks
and endotension: summary of opinions expressed at an internatio-
nal conference. J Vasc Surg. 2002 May;35(5):1029-35. doi: 10.1067/
mva.2002.123095. PMID: 12021724.
Eng ML, Brewer MB, Rowe VL, Weaver FA. Treatment options for late type
lll endoleaks after endovascular aneurysm repair. Ann Vasc Surg. 2015
Apr;29(3):594.e5-9. doi: 10.1016/j.avsg.2014.10.032. Epub 2015 Jan 15.
PMID: 25597652.
Mohan IV, Laheij RJ, Harris PL; EUROSTAR COLLABORATORS. Risk factors
for endoleak and the evidence for stent-graft oversizing in patients un-
dergoing endovascular aneurysm repair. Eur J Vasc Endovasc Surg. 2001
Apr;21(4):344-9. doi: 10.1053/ejvs.2000.1341. PMID: 11359336.
van Marrewijk C, Buth J, Harris PL, Norgren L, Nevelsteen A, Wyatt MG.
Significance of endoleaks after endovascular repair of abdominal aortic
aneurysms: The EUROSTAR experience. J Vasc Surg. 2002 Mar,;35(3):461-
73.doi: 10.1067/mva.2002.118823. PMID: 11877693.
Silverberg D, Baril DT, Ellozy SH, et al. An 8-year experience with type Il en-
doleaks: natural history suggests selective intervention is a safe approach.
J Vasc Surg. 2006 Sep;44(3):453-9. doi: 10.1016/}.jvs.2006.04.058. PMID:
16950415.
ChaikofEL, Brewster DC, Dalman RL, et al,; Society for Vascular Surgery. The
care of patients with an abdominal aortic aneurysm: the Society for Vas-
cular Surgery practice guidelines. J Vasc Surg. 2009 Oct;50(4 Supp!):S2-49.
doi: 10.1016/],jv5.2009.07.002. PMID: 19786250.
Sidloff DA, Stather PW, Choke E, Bown MJ, Sayers RD. Type Il endoleak af-
ter endovascular aneurysm repair. Br J Surg. 2013 Sep;100(10):1262-70.
doi: 10.1002/bj5.9181. PMID: 23939840.
Ferrari M, Sardella SG, Berchiolli R, et al. Surgical treatment of persistent
type 2 endoleaks, with increase of the aneurysm sac: indications and tech-
nical notes. Eur J Vasc Endovasc Surg. 2005 Jan,29(1):43-6. doi: 10.1016/].
€jvs.2004.70.008. PMID: 15570270.
KolvenbachR, PinterL, Raghunandan M, Cheshire N,Ramadan H, Dion YM.
Laparoscopic remodeling of abdominal aortic aneurysms after endovas-
cularexclusion: a technical description. J Vasc Surg. 2002 Dec;36(6):1267-
/0. doi: 10.1067/mva.2002.129493. PMID: 12469062.



