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INTRODUCTION:  Anastomotic  pseudoaneurysm  is  one  of  the  most  common  but catastrophic  complications
in  coarctation  of  the  aorta  (CoA);  this  is  equally  true  even  if the  initial  surgery  is not  directly  related  to  the
coarctation.  Redo  open  heart  surgery  is  usually  required  for  the pseudoaneurysm;  however,  redo  surgery
remains  challenging  with  high  morbidity  and mortality  rates.
PRESENTATION  OF  CASE:  A  38-year-old  woman  with  CoA,  who  had  undergone  left  subclavian  artery  (LSCA)
to descending  aorta  bypass  21  years  prior,  was  referred  to us  for the  treatment  of  distal  anastomotic  pseu-
doaneurysm.  Zone  2 thoracic  endovascular  aortic  repair  (TEVAR)  with  LSCA  debranching  was  performed
to  exclude  the  distal  anastomotic  pseudoaneurysm  and  expand  the  CoA  using  a stent  graft.  The patient
horacic endovascular aortic repair completely  recovered  and  resumed  work  without  delay.
DISCUSSION:  In  patients  who  require  surgical  treatment  for both  pseudoaneurysm  and  CoA,  hybrid  TEVAR
can be  an  alternative  surgical  option  instead  of conventional  open  repair.
CONCLUSION:  TEVAR  for concomitant  pseudoaneurysm  and native  CoA  is  feasible  and  less  invasive,
especially  for young  patients  who  have  to resume  work  early  after surgery.

©  2020  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Coarctation of the aorta (CoA) is a birth defect in which a part of
he aorta is narrower than usual. Anastomotic pseudoaneurysm is
ne of the common late complications in patients who  undergo sur-
ical treatment for CoA itself [1–4], with a reported incidence rate
anging between 11%–24% [1,2]. Similarly, anastomotic pseudoa-
eurysm is a complication in those who have undergone palliative
urgery for CoA [5]. Due to spontaneous rupture risk, redo open
urgery is usually required for the pseudoaneurysm [1–3]; how-
ver, it remains challenging and is associated with high morbidity
nd mortality rates [1,2].

In patients with post CoA pseudoaneurysm after palliative
urgery, such as extra-anatomical bypass from ascending aorta to
he descending aorta, additional surgical repairs are essential for

oth the anastomotic pseudoaneurysm and native CoA. In these
atients, redo open surgery may  be more difficult compared to
hose who had initially only undergone radical reconstruction.

Abbreviations: CoA, coarctation of the aorta; LSCA, left subclavian artery; TEVAR,
horacic endovascular aortic repair; ABI, ankle-brachial index; CT, computed tomog-
aphy; PG, pressure gradient.
∗ Corresponding author at: 3-1-56, Mandai-Higashi Sumiyoshi, Osaka city, Osaka,
58-8558, Japan.

E-mail address: hiroyukinishi24@yahoo.co.jp (H. Nishi).

ttps://doi.org/10.1016/j.ijscr.2020.08.007
210-2612/© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing G
reativecommons.org/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Here, we  describe a successful concomitant endovascular repair
of a distal anastomotic pseudoaneurysm after bypass surgery from
the left subclavian artery (LSCA) to the descending aorta and native
CoA. We  report this case in line with the SCARE criteria [6].

2. Presentation of case

A 38-year-old woman with Turner syndrome complicated by
CoA was referred to our department for the surgical treatment of
an anastomotic pseudoaneurysm at the descending aorta. While
investigating the cause of the delay in the manifestation of sec-
ondary sexual characteristics, the patient was diagnosed with
Turner syndrome 21 years prior. Subsequently, computed tomogra-
phy (CT) imaging revealed the CoA, and she had undergone bypass
surgery from the LSCA to the descending aorta (using an 8-mm
prosthetic graft).

On admission, she developed slight leg fatigue. The right and left
preoperative ankle-brachial index (ABI) was 0.90 and 0.89, respec-
tively. Enhanced CT showed a pseudoaneurysm in the anastomotic
site of the descending aorta measuring 58 mm in diameter. The
diameter of the CoA lesion was  7.5 mm (Fig. 1). The arterial pressure

was 98/56 (73) mmHg and 76/54 (64) mmHg  in the aorta proximal
and distal to the CoA, respectively (Fig. 2).

Considering her relatively young age, we  initially planned a rad-
ical redo procedure, such as a resection of the CoA and anastomotic
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ig. 1. Enhanced computed tomography (CT) imaging. A: Preoperative CT finding
oarctation of the aorta (CoA) is 7.5 mm (blue arrows). B: On postoperative CT, CoA e
n  the pseudoaneurysm.

seudoaneurysm, followed by descending graft replacement with
SCA reconstruction. To resect the CoA and remove the pseudoa-
eurysm, graft replacement of the distal arch and descending aorta
ith redo left wide thoracotomy was required. Removal of the pre-

ious bypass graft was equally required. However, as the patient
ished to return to work early, we decided to perform zone 2

ebranching thoracic endovascular aortic repair (TEVAR). Regard-
ng the reconstruction of LSCA before zone 2 TEVAR, we selected
xillo-axillary bypass instead of the left common carotid artery to
SCA bypass, since the patient had a short and webbed neck, which
s one of the characteristic physical features in Turner syndrome.

Hybrid TEVAR was performed in a hybrid operative suite. Under
eneral anaesthesia, an axillo-axillary bypass using a ringed 6

m expanded polytetrafluoroethylene graft (PROPATEN 6 mm,  WL
ORE & Associates, Inc., USA) was established prior to TEVAR. An

 Fr sheath was inserted through the exposed LSCA. Through the
 Fr sheath, the orifice of LSCA and the anastomotic site of the
w that the anastomotic pseudoaneurysm was  58.0 mm in size. The diameter of the
ded to 15.0 mm in size (yellow arrows). No significant endoleakages were observed

bypass graft were occluded using an occlusion balloon. The pres-
sure gradient (PG) across CoA was  approximately 30 mmHg  after
occlusion of the previous graft. A 20 Fr sheath was inserted through
the exposed right common femoral artery. A stent graft measuring
21 mm in diameter and 100 mm in length (Conformable GORE TAG)
was delivered through the CoA, and the proximal endograft was
deployed. Subsequently, a stent graft measuring 26 mm in diame-
ter and 100 mm in length (Conformable GORE TAG) was deployed
to the distal aortic arch, which was distal to the CoA lesion. After
touching up at the distal and proximal edges of the stent graft using
a balloon catheter (GORE® Tri-Lobe Balloon catheter), the CoA was
carefully expanded using the same balloon catheter. Postoperative
PG improved to 0 mmHg. Post ballooning, the LSCA and old bypass

graft were occluded using 3 embolisation devices (2 Vascular-plugs,
14 mm;  and a RUBY-coil, 35 cm,  8 mm)  to prevent type 2 endoleak-
age (Fig. 3). The final aortography showed no endoleakage. The
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Fig. 2. Aortic pressure study and angiography. A: Under occlusion of the bypass graft
angiography showed blood flow from CoA and prosthetic graft to pseudoaneurysm.
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Fig. 3. Pre- and postoperative schema in the present case.

otal operation time was 182 min, and no blood transfusion was
equired.

The patient was extubated in the operating room and showed
n uneventful recovery without any neurologic deterioration.
ostoperative ABIs of the right and left sides were 1.02 and
.05, respectively. Postoperative enhanced CT imaging showed no
ndoleakages in the pseudoaneurysm, and the diameter of CoA had
xpanded from 7.5 mm preoperatively to 15.0 mm postoperatively
Fig. 1B). The patient was discharged on postoperative day 8 and
eturned to work on postoperative day 18.

. Discussion

After various open surgeries for CoA, redo open surgery is usu-
lly the first-line treatment for anastomotic pseudoaneurysms;
owever, it carries an increased risk of morbidity and mortality
ue to the densely adherent pulmonary tissue, which increases
he risk of bleeding, phrenic, or recurrent nerve palsy, and aor-
obronchial fistula during reoperation [2,5]. Several reports have

hown that endovascular repair for anastomotic pseudoaneurysm
an contribute to the improvement in early outcomes compared to
onventional surgery [1,2]. In this case, owing to previous palliative
reatment by LSCA-descending aorta bypass, surgical repair was
, the pressure gradient across CoA was approximately 25 mmHg. B: Preoperative

necessary for both the anastomotic pseudoaneurysm and native
CoA. Therefore, the operative risk was greater in this case than
in isolated pseudoaneurysms or CoA. Although the reported num-
bers of cases of TEVAR for anastomotic pseudoaneurysm in CoA
are limited and long-term outcomes remain uncertain [1,2], hybrid
TEVAR should be fully considered a treatment option, especially for
patients requiring concomitant surgery for pseudoaneurysm and
native CoA. To the best of our knowledge, this is the first case to per-
form hybrid TEVAR for concomitant anastomotic pseudoaneurysm
and CoA.

In addition, the patient had Turner syndrome, which is char-
acterised by the lack of an X chromosome. Turner syndrome is
a representative genetic disease associated with aortic patholo-
gies, including CoA, bicuspid aortic valve, and dissection or aortic
aneurysmal formation of the thoracic aorta [4,7]. In a CoA patient
with this genetic background, the potential risk of anastomotic
pseudoaneurysm recurrence may be higher than that in CoA
patients without Turner syndrome [7]. Given these facts, TEVAR
might be more suitable for pseudoaneurysm in patients with Turner
syndrome than conventional open repair because aortic anasto-
mosis can be avoided using TEVAR. However, the potential risk of
stent graft implantation to the aortic wall in these patients remains
unknown. Therefore, further assessment of the durability of stent
grafts with periodic CT follow-up should be performed over a long
period.

4. Conclusion

In conclusion, this case suggests that TEVAR for native CoA is
a useful and feasible surgical option, especially for young patients
who have to resume work early after surgery.

Declaration of Competing Interest

None.
Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.



 –  O
f Surg

E

p

C

p
o
o

A

d
s

a

R

p

G

A

r

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
T. Goto et al. / International Journal o

thical approval

This study was approved by the ethical committee of our hos-
ital.

onsent

Written informed consent was obtained from the patient for
ublication of this case report and accompanying images. A copy
f the written consent is available for review by the Editor-in-Chief
f this journal on request.

uthor contribution

Takasumi Goto wrote the manuscript, performed the proce-
ures, and collected all clinical data. Hiruyuki Nishi supervised this
tudy, proofread this manuscript, and performed all the procedures.

Mutsunori Kitahara, Satoshi Sakakibara, and Yumi Kakizawa
ssisted in the clinical management of this patient.

egistration of research studies

This study is a case report and not a research study.
Written informed consent was obtained from the patient for

ublication of this case report and accompanying images.

uarantor

Hiroyuki Nishi is fully responsible for this case report.
vailability of data and materials

All data are available from the corresponding author just on
easonable request.

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
ery Case Reports 74 (2020) 124–127 127

Provenance and peer review

Not commissioned, externally peer-reviewed.

Acknowledgment

We appreciate Dr Yuji Tominaga, who is a surgeon of congenital
heart disease in Osaka University, for advising surgical therapy of
CoA.

References

1] D. Kotelis, M.S. Bischoff, F. Rengier, A. Ruhparwar, M.  Gorenflo, D. Böckler,
Endovascular repair of pseudoaneurysms after open surgery for aortic
coarctation, Interact. Cardiovasc. Thorac. Surg. 22 (2016) 26–31.

2] A.H. Perera, N. Rudarakanchana, M.  Hamady, E. Kashef, M.  Mireskandari, A.
Uebing, et al., New-generation stent grafts for endovascular management of
thoracic pseudoaneurysms after aortic coarctation repair, J. Vasc. Surg. 60
(2014) 330–336.

3] D. Abjigitova, M.M.  Mokhles, M.  Witsenburg, P.C. van de Woestijne, J.A.
Bekkers, A.J.J.C. Bogers, Surgical repair of aortic coarctation in adults: half a
century of a single centre clinical experience, Eur. J. Cardiothorac. Surg. 56
(2019) 1178–1185.

4] K.K. Stout, C.J. Daniels, J.A. Aboulhosn, B. Bozkurt, C.S. Broberg, J.M. Colman,
et  al., AHA/ACC Guideline for the management of adults with congenital heart
disease: a report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines, Circulation 2019 (139)
(2018) e698–800.

5] M.L. Brown, H.M. Burkhart, H.M. Connolly, J.A. Dearani, D.J. Hagler, H.V. Schaff,
Late outcomes of reintervention on the descending aorta after repair of aortic
coarctation, Circulation 122 (Suppl 1) (2010) S81–S84.

6] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 Statement: Updating Consensus Surgical CAse
REport (SCARE) Guidelines, Int. J. Surg. 60 (2018) 132–136.

7] A.T. van den Hoven, A.L. Duijnhouwer, A. Eicken, J. Aboulhosn, C. de Bruin, P.F.
Backeljauw, et al., Adverse outcome of coarctation stenting in patients with
turner syndrome, Catheter. Cardiovasc. Interv. 89 (2017) 280–287.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30604-0/sbref0035
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Successful hybrid TEVAR for distal anastomotic pseudoaneurysm and coarctation following previous palliative left subclavia...
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Availability of data and materials
	Provenance and peer review
	Acknowledgment
	References


