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Open repair of a type Ia endoleak with a giant
abdominal aortic aneurysm sac
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ABSTRACT

Endovascular aneurysm repair (EVAR) has been widely accepted as a safe and effective treatment for abdominal aortic aneu-
rysm. Endoleaks are the most common complication after EVAR and require urgent interventions. Usually endoleaks can be
treated with endovascular procedures using a variety of techniques. Despite these interventions, if the endoleak still persists,
conventional open surgery should be evaluated. A 67-year-old man had been treated with EVAR after a ruptured abdominal
aortic aneurysm 7 years ago. Later on, a type II endoleak was detected due to the inferior mesenteric artery and treated
with coil embolization at the first follow-up year. The patient was admitted to our emergency department due to abdominal
pain. Computed tomography angiography demonstrated a type Ia endoleak from the posterior side of the graft with a huge
abdominal aortic aneurysm sac (22.9 cm) without rupture. The patient was hemodynamically unstable, and open surgical
repair was performed via left anterolateral thoracotomy and laparotomy. Here we report a case where we performed open

repair of a type Ia endoleak and discuss the repairing techniques for type Ia endoleak in the light of the literature.
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ndovascular aortic aneurysm repair (EVAR) is a

less invasive technique than open surgery and has
been widely accepted as a safe and effective treatment
for abdominal aortic aneurysms (AAA); it offers several
potential benefits over conventional surgical procedures
and was first reported by Parodi et al. [1] in 1991. De-
spite the advancements in endovascular technology and
the growing experience of physicians, endoleaks remain
to be the complex complications after endovascular
AAA repairs. Type Ia endoleak is defined as persistent
blood flow into the aneurysmal sac from proximally. In-
complete proximal sealing results in type Ia endoleak
in about 4% of all patients treated with EVAR [2]. In
addition, type I endoleak is associated with an increased

risk of post-procedural aneurysm and late aneurysm-re-
lated mortality, and re-intervention is recommended as
soon as possible after diagnosis [3]. Most endoleaks can
be successfully treated using endovascular methods, but
open conversion can be required with a rate of 2.1% as
reflected in the European Collaborators on Stent Graft
Techniques for Aortic Aneurysm Repair Registry [4].
Stent-graft extension combined with visceral artery by-
pass and use of chimney or periscope grafts to extend
landing zones may be considered in open surgery [5].

Here we report the case of a patient who underwent open
surgical treatment of a type Ia endoleak after EVAR with
a22.9-cm abdominal aortic aneurysm sac.
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A 67-year-old male patient was admitted to another
surgery institution with a ruptured infrarenal abdominal
aortic aneurysm (6.2 cm) 7 years ago. Left iliac artery oc-
clusion and femorofemoral bypass were performed with
right aortoiliac graft insertion. Afterwards, a type II en-
doleak was detected due to the inferior mesenteric artery
and was treated with coil embolization at the first follow-
up year, after which the patient was lost to follow-up.

The patient was admitted to our emergency depart-
ment due to abdominal pain. Computed tomography
angiography demonstrated a type Ia endoleak from the
posterior side of the graft with a huge aneurysm sac (22.9
cm) without rupture (Fig. 1A, B). His right kidney was
atrophic, and the hemoglobin level was detected to be 8.1
g/dL. Endovascular repair techniques were considered
first, but the proximal neck length was <6 mm, which
was very near to the left renal artery; the vascular team
lacked the experience of endovascular repair techniques
for type Ia endoleaks, so the conventional open surgery
was immediately planned. The patient was hemodynam-
ically unstable, and inotropic drug infusion was initiated
before the surgery. The proximal side of the endovascular
graft was at the juxtarenal part of the aorta, and clamp-
ing by abdominal incision could be complicated; thus,
left anterolateral thoracotomy was performed for safe
clamping. The endovascular graft and the surrounding
aortic tissue were resected with a wide laparotomy (Fig.
2A, B). An aortobifemoral bypass was performed using a
Dacron graft. The proximal anastomosis was done with
end-to-end configuration just below the superior mesen-
teric artery, and left renal artery bypass was established
with the saphenous vein. The right renal artery was lig-
ated as the right kidney was known to be atrophic. The
patient was transferred to the intensive care unit after

FIGURE 1.CT angiography showed a huge aneurysm sac and
endovascular graft in the coronal plane (A) and horizontal
plane (B).

the surgery; he died postoperative 6* hour due to per-
sistent deep asidosis. Visceral or renal protection could
not be provided during the surgery; total operation time
was nearly 6 h, and four erythrocyte suspensions were re-
placed during the surgery and follow up. This study was
approved ethically by Institutional Board.

DISCUSSION

Multiple techniques for the treatment of type Ia en-
doleak have been described in the literature with vari-
able success rates. Usually, endoleaks can be treated
with endovascular procedures. Standard endovascular
treatment options for type Ia endoleaks include inser-
tion of an aortic cuff to extend the endograft coverage
more proximally or repeated ballooning or placement of
a large-caliber, balloon-expandable stent inside the prox-
imal endograft [6, 7]. Despite these interventions, if the
endoleak still persists, conventional open surgery should
be considered. Early detection and classification of the
endoleaks are crucial for proper management and treat-
ment. In the present case, the patient underwent open

FIGURE 2.A huge aneurysm sac is seen after laparotomy (A);
endovascular graft after resection (B).
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repair of a type Ia endoleak because the proximal neck
length of the aneurysm was under 6 mm, which was very
near to the left renal artery; moreover, the patient was
hemodynamically unstable, and inotropic drug infusion
had to be initiated before the surgery.

Tan et al. [8] reported that type I endoleaks occur in
up to 3% patients after EVAR and are associated with
an increasing age, female gender, large endograft diame-
ter, and unplanned graft extension. However, an increase
in the diameter of aneurysmal sac due to other types of
endoleaks could be a major reason for type I endoleak
as seen as in the present case. In addition, when a type
I endoleak is detected late, it is typically secondary to a
caudad migration of the stent graft or continued dilata-
tion of the neck [9].

The largest diameter of a giant unruptured AAA has
been reported to be 25 cm in literature [10]. We observed
a giant AAA sac 22,9 cm in diameter, which occurred
due to a type Ia endoleak. Both endovascular and conven-
tional open surgical procedures should be considered for
type Ia endoleaks, but overcoming these complex compli-
cations remains a challenge. We did not get the expected
result in this case, and the patient died. This is attribut-
able to the preoperative conditions of the patient such as
having cardiac inotropic support and being hemodynam-
ically unstable. With the growing experience of physi-
cians and development of new graft technologies, type
Ia endoleaks are expected to be more successfully treated
using endovascular techniques or hybrid procedures.

Informed Consent: Written informed consent was obtained from
the patient who participated in this study.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Authorship Contributions: Concept — C.K., B.K.; Design — M.A.,
T.K., M.Y.; Supervision — E.A., B.K.; Materials — C.K., T.K., M.Y.; Data
collection &/or processing — C.K., M.A.; Analysis and/or interpreta-
tion — C.K., M.A.; Writing — C.K., M.A.; Critical review — E.A., B.K.

REFERENCES

1. Parodi JC, Palmaz JC, Barone HD.Transfemoral intraluminal
graft implantation for abdominal aortic aneurysms. Ann Vasc Surg
1991;5:491-9. [CrossRef]

2. Chuter TA, Farugi RM, Sawhney R, Reilly LM, Kerlan RB, Canto CJ,
et al. Endoleak after endovascular repair of abdominal aortic aneurysm.
J Vasc Surg 2001;34:98-105. [CrossRef]

3. van Marrewijk C, Buth J, Harris PL, Norgren L, Nevelsteen A, Wy-
att MG. Significance of endoleaks after endovascular repair of ab-
dominal aortic aneurysms: The EUROSTAR experience. ] Vasc Surg
2002;35:461—73. [CrossRef]

4. Harris PL, Vallabhaneni SR, Desgranges P, Becquemin JP, van Mar-
rewijk C, Laheij RJ. Incidence and risk factors of late rupture, conver-
sion, and death after endovascular repair of infrarenal aortic aneurysms:
the EUROSTAR experience. European Collaborators on Stent/graft
techniques for aortic aneurysm repair. ] Vasc Surg 2000;32:739-49.

5. Chun JY, Morgan R. Transcatheter Embolisation of type 1 endoleaks
after endovascular aortic aneurysm repair with Onyx: When no other
treatment option is feasible. Eur ] Vasc Endovasc Surg 2013;45:141-4.

6. Tzortzis E, Hinchliffe RJ, Hopkinson BR. Adjunctive procedures for
the treatment of proximal type I endoleak: the role of peri-aortic liga-
tures and Palmaz stenting, ] Endovasc Ther 2003;10:233-9. [CrossRef]

7. Veith FJ, Baum RA, Ohki T, Amor M, Adiseshiah M, Blankensteijn
JD, et al. Nature and significance of endoleaks and endotension: sum-
mary of opinions expressed at an international conference. ] Vasc Surg
2002;35:1029-35. [CrossRef]

8. Tan TW, Eslami M, Rybin D, Doros G, Zhang WW, Farber A. Out-
comes of patients with type I endoleak at completion of endovascular
abdominal aneurysm repair. ] Vasc Surg 2016;63:1420—7. [CrossRef]

9. Fairman RM. Abdominal Aortic Aneurysms: Endovascular Treatment.
In: Cronewett JL, Johston KW, editors. Rutherford’s Vascular Surgery,
2-Volume Set. 8th ed. Philadelphia: Elsevier/Saunders; 2014. p. 2046
50.

10. Krievins D, Thora S, Zarins CK. Gigantic 25-cm abdominal aortic
aneurysm. ] Vasc Surg 2015;61:1067. [CrossRef]


https://doi.org/10.1007/BF02015271
https://doi.org/10.1067/mva.2001.111487
https://doi.org/10.1067/mva.2002.118823
https://doi.org/10.1067/mva.2000.109990
https://doi.org/10.1016/j.ejvs.2012.11.010
https://doi.org/10.1583/1545-1550(2003)010<0233:APFTTO>2.0.CO;2
https://doi.org/10.1067/mva.2002.123095
https://doi.org/10.1016/j.jvs.2016.01.027
https://doi.org/10.1016/j.jvs.2014.09.005



