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after TEVAR, guided by fluoroscopy and cone-beam com-
puted tomography (CBCT).

Case report

The patient was a 74-year-old man, who had undergone a 
TEVAR (TAG stentgraft; W.L. Gore and Associates, Flag-
staff, AZ, USA) for a 5.5-cm diameter thoracic aortic aneu-
rysm (TAA). Although the TEVAR was completed without 
any evidence of endoleak, the patient subsequently devel-
oped an endoleak and the thoracic aneurysm sac expanded, 
detected on follow-up CT (Fig. 1a–c), and additional treat-
ment had to be considered.

The patient was placed in the prone position, and the 
procedure was performed under local anesthesia. A 23-G, 
70-mm needle was inserted along the planned route under 
CBCT guidance as a marker and for local anesthesia. A 
19-G coaxial needle (MCXS2015L; Sheen-man, Osaka, 
Japan) was inserted near the endoleak sac by use of the 
tandem technique [8], then a 20-G, 20-cm Chiba-type 
biopsy needle (MCN2008US; Sheen-man) was advanced 
through 19-G coaxial needle into the endoleak sac, and 
sacography was performed. The type IA endoleak chan-
nel was clearly visualized (Fig.  2a). Thereafter, the 19-G 
coaxial needle was advanced through the 20-G biopsy 
needle into the endoleak sac, and a 2.0-Fr microcatheter 
(Excelsior1018; Stryker, Kalamazoo, Michigan, USA) was 
advanced through the 19-G coaxial needle into the aortic 
arch via the endoleak channel, followed by embolization 
of the endoleak channel and the efferent bronchial artery 
(Fig.  2b, c) by use of interlocking metal coils (Interlock; 
Boston Scientific; Natick, MA, USA); thereafter 1.0  mL 
of a 50 % N-butyl 2-cyanoacrylate (NBCA) (Histacryl; B. 
Braun, Tuttlingen, Germany)–lipiodol (Lipiodol Ultrafluid, 

Abstract  We report the case of a 74-year-old man who 
developed type IA endoleak after endovascular thoracic 
aortic repair. The patient was admitted with expansion of 
the aneurysm after TEVAR, for additional therapy. Fluor-
oscopy and cone-beam computed tomography-guided 
direct transthoracic sac puncture and complete emboliza-
tion of the endoleak channels with metal coils and glue 
were performed, and resulted in complete exclusion of the 
endoleak. One month after the coil embolization, the type 
IA endoleak was completely excluded, and the thoracic 
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Introduction

Thoracic endovascular aortic repair (TEVAR) has become 
established as a useful alternative to open surgery for treat-
ment of thoracic aortic aneurysm [1, 2]. However, late 
complications have been reported, in particular, endoleaks, 
which may contribute to sac enlargement or rupture [3–7]. 
In this paper we report a case in which we performed direct 
transthoracic puncture embolization of a type IA endoleak 
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Laboratoire Guerbet, Aulnay-Sous-Bois, France) mixture 
was injected for the purpose of complete embolization 
of the orifice of the bronchial artery. After embolization, 
sacography was repeated; this confirmed the absence of 
the endoleak channel after the procedure. Intra-sac pres-
sure measurement confirmed disappearance of the pulsatile 
wave form. CBCT was performed again after the coaxial 
needle was removed, and no pneumothorax or hematoma 
was identified. On follow-up CT obtained after 1  month, 
the type IA endoleak had completely disappeared, and the 
aneurysm had decreased 0.5  cm in size (Fig.  3a–c). The 
patient died 3  months after procedure because of pneu-
monia; there were no aneurysmal or procedure-related 
complications.

Discussion

Endoleaks after TEVAR occur among 5–20 % of patients, 
similar to the incidence of endoleaks after endovascular 
aneurysm repair (EVAR) [3–6]. Endoeaks are diagnosed 
by contrast-enhanced computed tomography (CT); they 
may, however, be difficult to differentiate from type II 
endoleaks, and, often, reliable diagnosis can be made only 
by sacography during treatment of the endoleak [7]. It is 
possible to interrupt the treatment of endoleaks when using 

a transarterial approach; in the direct puncture approach, 
however, it is necessary to complete the treatment after 
puncture of the aorta, because aneurysm sac pressure is 
similar to systemic pressure, irrespective of type [9]. Type 
IA endoleaks after TEVAR or EVAR are usually treated by 
additional endovascular repair, for example cuff deploy-
ment or open repair, and several case reports of transarterial 
embolization of type IA endoleaks via the endoleak chan-
nels after EVAR have been published.

CT and CBCT-guided direct puncture embolization of 
type II endoleaks after TEVAR or EVAR using metal coils 
and/or NBCA–lipiodol have been described elsewhere. 
There are only six published reports of direct transthoracic 
endoleak embolization of type II endoleaks after TEVAR 
[10–15]; however, to the best of our knowledge, direct 
transthoracic puncture embolization for type IA major 
endoleak after TEVAR has not been reported previously. In 
our method, a metal needle was used, and it was possible to 
finely adjust the re-positioning of the needle securely, even 
if the needle position shifted during the procedure. How-
ever, it is necessary to be careful not to cause a microcath-
eter transection with the edge of the metal needle. In this 
regard, use of non-metal needle, for example Elaster needle 
(Hakko, Japan), is recommended.

We believe that complete exclusion of type IA endoleaks 
after TEVAR requires not only embolization of the 

Fig. 1   a–c Preoperative contrast-enhanced axial CT image showing the endoleak channel and sac
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proximal afferent endoleak channels but also of the efferent 
vessels, for example a bronchial artery and/or intercostal 
artery. From this perspective, addition of entire sac embo-
lization by use of NBCA–lipiodol was considered; use of 
NBCA–lipiodol in the aortic arch area is, however, associ-
ated with a very high risk of migration of the NBCA into 
the aortic arch branches, and complete endoleak channel 
embolization by use of metal coils should be the objec-
tive. Although direct transthoracic puncture embolization 
might be a viable option for thoracic type IA endoleaks, 
especially under fluoroscopy and CBCT guidance, it is not 
without risks, many of which are entirely different from 
those associated with direct transthoracic embolization for 
type II endoleaks.

Conclusion

Fluoroscopy and CBCT-guided direct transthoracic punc-
ture embolization is feasible for selected patients with type 

IA endoleaks developing after TEVAR. More experience 
with this technique and longer follow-up of such patients 
are needed, and further research is mandatory.
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Fig. 3   a–c Postoperative follow-up CT scan obtained 1 month after the procedure shows complete exclusion of the type IA endoleak, and the 
thoracic aneurysm has decreased 0.5 cm in size
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