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ABSTRACT

Traditional surgical repair and endovascular repair (EVAR) are the treatment options for abdominal aortic aneurysm
repair. EVAR as less invasive becomes a significant and widely accepted way of treatment aortic aneurysms with
expanding number of procedures. This technique has a lover short-term mortality and a shorter hospital stay
but is not free from complications. The most common complication after EVAR are endoleaks. For the first time
summarised and assessed in 1997. Although it is often asymptomatic but may cause aneurysm expanding and
rupture. Endoleak is defined as persistent blood flow into the aneurysm sac. It can be revealed intra-operatively or
during the follow up — CT; arteriography, angio-MRI enables endoleak diagnosis. Usage of duplex sonography is
questionable. In this mini-review we summarise endolek diagnostic, classification and treatment options.
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Traditional surgical repair and endovascular repair
(EVAR) are the treatment options for abdominal aor-
tic aneurysm repair [1]. EVAR as less invasive becomes
a significant and widely accepted way of treatment aor-
tic aneurysms with expanding number of procedures
[2]. This technique has a lover short-term mortality
and a shorter hospital stay but is not free from com-
plications. The most common complication after EVAR
are endoleaks [3]. For the first time summarised and
assessed in 1997 [4]. Although it is often asymptomatic
but may cause aneurysm expanding and rupture.

Endoleak is defined as persistent blood flow into
the aneurysm sac. It can be revealed intra-operatively
or during the follow up — CT; arteriography, angio-MRI
enables endoleak diagnosis [4]. Usage of duplex
sonography is questionable [5].

In this mini-review we summarise endolek diag-
nostic, classification and treatment options.

Classification

Due to their etiology, endoleaks are divided into five
groups [5-7] (Table 1, Figure 1).

Type | endoleak results from incompetent seal at
the proximal or distal end of the endograft. Blood enters
the aneurysm sac through the leakiness between the
graft and aortic mural. Causes of type | endoleaks are
usually inadequate selection of patients (tortuosity,
neck length and diameter), improper graft size, graft
migration or improper placement of the graft due to
incorrect imaging techniques parallax. This kind of
endoleaks are often revealed intra-operatively, ena-
bling immediate repair. Intervention should be prompt
especially when sac enlargement is observed, because
aneurysm rupture is probable. Type | endoleaks
appears in up to 10% after EVAR procedures [5].

Type Il endoleak develops as a result of retrograde
blood flow into the aneurysm sac, through a patent
lumbar arteries, inferior mesenteric artery or internal
iliac artery (hypogastric artery). It is the most common
complication after EVAR — in 25% of cases [5]. It often
disappears as the vessel thromboses, self-limiting.
When no sac enlargement is detected, observation is
recommended.

Type Il endoleak occurs due to fracture, hole,
defect of the graft fabric, separation or mismatch of
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Table 1. Classification of endoleaks

Type | (incompetent seal) ~ Type Il (patent branches) Type Il (graft defect) Type IV Type V
la - proximal lla =1 vessel llla - graft components  leakage through grafts sac diameter increasing

P separation fabric porosity with no endoleak detected
Ib - distal IIb - 2 or more vessels I = sl - =

fractures

Ic - iliac occluder -

Endoleak Type IV

Endoleak Type llI

Endoleak Type la

Endoleak Type | |

Endoleak Type Ib

Figure 1. Classification of endoleaks

the graft components. It is as severe condition as type
I endoleak, and also in this case repair is mandatory.

Type IV endoleak is an outcome of endografts fab-
ric porosity. Osmotic pressure creates a exudation of
molecules through a grafts wall into the aneurysm sac.
It usually resolves spontaneously, and require no treat-
ment.

Type V endoleak is also referred as the endoten-
tion which is defined as aneurysm sac pressure raising
with no evidence of endoleak. The etiology of endoten-
sion is uncertain. Some authors suggest transmission
of the systemic pressure through the graft wall and the
aneurysm sac to the aneurysm wall.

Folllow up and modality [5, 6]

Contrast enhenced CT angiography (CTA) is a gold
standard for aneurysm sac diameter measurement [6].
CTA is the best modality for endoleak detection and its
sensitivity exceedes duplex ultrasonography [5, 6]. CTA
also allows to reveal stent migration or fracture.
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MRI/MRI angiography are comparable to CTA. Pros
of MRI is avoidance of nefrotxicity and ionising radia-
tion, whereas cons are high price of procedure and
contraindications for patients with cardiac peacemak-
ers and metal artefacts.

Plain radiographs, (A-P and lateral projections)
enables detection of sent fracture or migration.

Contrast-enhanced duplex ultrasonography (CDU)
is supposed to be a safe tool for endoleak detection [8].
Important benefit from usage of this modality is blood
flow exposure.

Sac pressure measurement — It is an invasive tech-
nique and does not indicate for AAA and endoleak
evaluation, thus its value is not clear [5-7].

According to ESVS guidelines [6], follow-up sched-
ule is as follows:

- CTA and plain abdominal radiographs, conducted

30 days postoperatively.

- Endoleak / < 1 stent component / poor overlap

- CTA and plain radiographs at 6 and 12 months

postoperatively.



- No endoleak and good overlap — CTA and plain
radiographs at 12 months postoperatively.

- If there is no endoleak evidence at 12 months, DU
and palin radiographs are recommended. Any
endoleak or sac diameter increase should be con-
firmed with CTA.

- DU/ non-contrast CT / plain radiographs — might
be a sollution for patients with renal failure.

Treatment [5, 6, 9, 10]

Type | endoleaks - discovered intra-operatively,
re-ballooning of the landing sites is the method of
choice [6]. When this procedure fails or endoleak is
detected during the follow up, recommended treat-
ment is usage of additional stent-grafts which seals
the leaking end and exclude the aneurysm sac
from the circulation. In some cases coil embolisa-
tion of a leak is feasible. If endovascular methods
of treatment are insufficient, or endoleak is detect-
ed intra-operatively, conversion to the open method
might be needed [10].

Type Il endoleaks — as mentioned before a signifi-
cant part of type Il endoleaks resolves spontaneously
[5, 6]. It is questionable weather management of type
Il endoleaks with no remarkable diameter changes
is an appropriate way of treatment [5, 6]. In this case
increased observation is suggested [6].

When 10 mm/year or bigger sac diameter enlarge-
ment is observed, coil embolization of patent branches
is a possible solution whereas translumbar emboli-
zation is feasible and gives good early and long term
results [5]. Third way of treatment is laparoscopic ces-
sation of retrograde blood flow [5]. When excluded
aneurysm sac is filled through a hypogastrisc artery at
the level of common iliac artery, its unilateral ligation
is justified [5]. In this particular case, administration of
extra cuffs or endovascular embolization are also pos-
sible ways of treatment

Type Il endoleaks — due to a threat of sac rupture
this kind of leaks are treated immediately after detec-
tion, usually by placement an additional stent-grafts [6,
9]. If treatment is refractory for endovascular methods
open surgery should be considered.

Type IV endoleaks - usually resolve spontaneously
and require no intervention [6].

Type V endoleaks (endotension) — Asymptomat-
ic cases management is controversial [5, 6]. When
aneurysm sac enlargement is observed, additional
stent-grafts insertion is advocated.
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