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INTRODUCTION:  Aberrant  right  subclavian  artery  (ARSA),  or arteria  lusoria  is  the most  common  embro-
logic anomaly  of the aortic  arch.  It  is generally  asymptomatic  and incidentally  diagnosed  during  a
radiological  exam  or procedure.
PRESENTATION  OF  CASE:  Here,  we report  a  case  of  ARSA  incidentally  diagnosed  and  injured  (dissection
with  mediastinal  hematoma)  during  a right  transradial  coronary  angiography  in a 83  years  old  female
patient.  The  patient  underwent  prompt  hybrid  procedure  with  the isolation  of  the  right  humeral  artery
from  where  we  positioned  a GORE® VIABAHN® 9  × 100  mm  endoprosthesis.  The  procedure  was  successful
with  optimal  results  at early  and long  term  follow  up.
DISCUSSION:  Sometimes,  a  dissection  of  the ARSA  may  occur,  especially  for excessive  manipulation  during
ndovascular
ransradial coronary catheterization

endovascular  procedures,  and  when  such  complication  happens  it should  be  promptly  treated  as  it  can
be  life-threatening.
CONCLUSION:  If  transradial  catheterization  during  coronary  angiography  becomes  particularly  difficult,
requires  longer  time,  or  the  guide  wire  enters  in  the  descending  aorta,  particularly  attention  should  be
paid,  as dreadful  complications  such  as dissection  or lesion  may  happen  and  prompt  treatment  is required.

©  2020  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Aberrant right subclavian artery (ARSA), or arteria lusoria, first
escribed by Hunauld in 1735, is one of the most common aortic
rch anomalies which occurs in up to 2.44% of the general popula-
ion but rises exponentially up to 34% in subjects with chromosomal
efects such as Down syndrome [1,2].

In this condition, the ARSA arises after the origin of the left sub-
lavian artery and then crosses upwards and to the right in the
osterior mediastinum. The presence of ARSA is generally asymp-

omatic, but may  cause difficulty as well as some complications,
uring some endovascular procedures, as in the case of right tran-
radial access to perform coronary catheterization [2–4].
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We  present a case of ARSA incidentally diagnosed and injured
during a right transradial coronary angiography providing a full
revision of the current literature on this topic. This work has been
reported in line with the SCARE criteria [5].

2. Case report

A female 83 years old patient presented with progressively
worsening dyspnea started in the previous 3 days associated with
orthopnea, and without chest pain. After initial cardiologic screen-
ing, and with an abnormal ejection fraction (EF) value, assessed
with echocardiography (EF = 31%), the patient was admitted for
coronary angiographic evaluation. A right radial approach was
used, and nevertheless repeated attempts, catheterization resulted
impossible, and then the procedure was stopped, as soon as
the patient complained severe pain in the right hemithorax, and

marked hypotension and bradycardia were also detected at the
same time. A Computed Tomography Angiography (CTA) scan was
therefore promptly performed that revealed the presence of ARSA,
with pseudoaneurysm in the middle third of the artery with blood
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Fig. 1. CT scan showing the ARSA and related pseudoaneurysm and the dissection (a); 3D CT reconstruction (b).
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Fig. 2. CT scan showing correct positioning of the

preading in the upper posterior region of the mediastinum up to
he carina of trachea, and also further downstream to the pseu-
oaneurysm, the presence of arterial dissection was  also reported.

t was also evident an abnormal origin of the right vertebral
rtery which raised from right common carotid artery (Fig. 1a-
).

The patient was therefore promptly transferred to the operating
oom: after local anesthesia, surgical isolation of the right humeral
rtery, at the cubital fold, was performed, from where an 8Fr valve
ntroducer was inserted, through which an X-ray Angiography (Xr-
) was performed to confirm and locate the ARSA lesion. Thereafter,
e positioned a GORE® VIABAHN® 9 × 100 mm endoprosthesis

or the exclusion of the pseudo aneurysm. After 24-hs, the CTA
can revealed correct positioning of the endovascular stentgraft,
n correspondence with the lesion of the ARSA and the reported
ntimal flap slightly further downstream. There were no more evi-
ent signs of active bleeding, and the mediastinal hematoma of
he upper-posterior mediastinum appeared reduced with a consen-
ual reduction of the compressive effect on the trachea (Fig. 2a-b).
fter 4 months, the follow up CTA showed correct positioning of

he stentgraft and complete resolution of the dissection. At duplex
ltrasound of the right upper limb, good arterial circulation was
lso detected.

. Discussion

The ARSA is caused by the irregular obliteration of the right
ourth aortic arch during embryologic development. In some cases,
t arises from the Kommerell’s diverticulum, a saccular outpock-

ting of the aorta, defined by an incomplete regression of the
rimitive right aortic arch [6,7].

The ARSA generally origins distal to the left subclavian artery
nd courses behind the esophagus or between this and the tra-
vascular stent graft (a); 3D CT reconstruction (b).

chea or even anterior to this latter to reach the right arm. In
doing so, the ARSA, especially if dilated, can cause dysphagia as
reported in 1794 by Bayford that used the phrase “dysphagia lusus
nature”, or dysphagia lusoria [8]. Nevertheless, this condition is
often asymptomatic until right transradial coronary angiography
is undertaken [2,3] and, in the context of an ARSA, only 60% of
cases are successfully performed. In fact, more often the catheteri-
zation of the ascending aorta may  be particularly difficult and takes
longer time, or may  be even impossible due to the acute angle
between the arteria lusoria and the ascending aorta. In other cir-
cumstances the guide wire may  even enters into the descending
aorta, as the arteria lusoria is just adjacent to this segment [4]. In
rare cases, a dissection and/or a lesion of the ARSA may  occur, for
excessive manipulation, as in the present case and, when such com-
plications happen they should be promptly treated as they can be
life-threatening. In fat, in our report, in consideration of the parietal
lesion, the morphology and the trajectory of the ARSA, we  placed a
9 mm wide, and 10 cm long GORE® VIABAHN® endoprosthesis, in
order to stop bleeding and to ensure direct perfusion of the right
subclavian artery. Using this stentgraft, we also have improved
dissection stenosis in the middle third of ARSA that was located
further downstream the parietal lesion. We  have also extended
the graft up to the passage of the artery from the thorax to the
proximal part of the right upper limb to prevent any hemodynam-
ically significant angles without covering also the right vertebral
ostium, which, in this case, originated from the ipsilateral common
carotid.

To our knowledge, this is first description of mediastinal
hematoma caused by arteria lusoria dissection and injury following

transradial coronary catheterization. Huang IL et al. [9] described a
case of arterial lusoria dissection that resolved spontaneously with
no specific treatment, due to the reduced extension of the dissec-
tion that didn’t determine hemodynamic alterations with the true
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umen not compromised. Musuraca G et al. [10] described a dis-
ection of arteria lusoria with arterial injury at its distal segment
hat determined right arm small and painful hematoma, and, even
n this case, no treatment was performed because of the reduced
xtension of the dissection that resolved spontaneously. Hasan A
t al. [3] described a dissection of arteria lusoria that was treated
ith conservative approach as the patient remained stable without

igns of any deterioration of clinical parameters for 24 h. Therefore,
t is evident that the management of ARSA dissection, which may
e interventional or conservative, depends upon the clinical mani-
estations and the general and local clinical condition related to the
atient.

In the other hand, ARSA aneurysmal degeneration may  also
ccur, and this carries an important risk of rupture, therefore
rompt diagnosis and treatment are mandatory. While there is
o standardized treatment for this condition, and considering that
pen surgical repair is burdened by high mortality and complica-
ion rates, hybrid surgery based on a combination of supra-aortic
essel debranching and thoracic endovascular aortic repair or even
otal endovascular repair seem to be the best choices in terms of
verall clinical success rate [11–13].

. Conclusions

When transradial catheterization during coronary angiogra-
hy becomes particularly difficult, requires longer time, or the
uide wire enters in the descending aorta, particularly attention
hould be paid, as dreadful complications may  happen. If a dis-
ection, or an injury determining bleeding occurs, the treatment
hould be tailored around the general and clinical conditions of the
atient, and the type and extension of the lesion. When conser-
ative management is not indicated, hybrid surgery or even total
ndovascular approaches give the best results in terms of efficacy
nd safety.

eclaration of Competing Interest

The Authors declare that there is no conflict of interest.

unding

This research received no specific grant from any funding agency
n the public, commercial or not-for-profit sectors.

thical approval

This study received exemption status by Institutional Review
oard/Independent Ethics Committee of Interuniversity Center of
hlebolymphology (IRB/IEC – CIFL) at University Magna Graecia of
atanzaro. Exemption number: ER.FE.2018.32.EX.
onsent

Written informed consent was obtained from the patient for her
nonymized information to be published in this article.

[

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 75 (2020) 426–428

Author’s contribution

Conceptualization: Raffaele Serra and Vincenzo Gasbarro.
Methodology: Tiberio Rocca and Vincenzo Gasbarro.
Acquisition of data: Tiberio Rocca, Luca Traina, Noemi Licastro,

and Nicola Ielapi.
Analysis and interpretation of data: Raffaele Serra, Nicola

Ielapi, and Noemi Licastro.
Writing - original draft preparation: Raffaele Serra, and Nicola

Ielapi.
Writing - review and editing: Tiberio Rocca, and Luca Traina.
Supervision: Raffaele Serra.

Registration of research studies

N/A.

Guarantor

Raffaele Serra and Vincenzo Gasbarro.

Provenance and peer review

Not commissioned, externally peer-reviewed

References

[1] M.  Hunauld, Examen de quelques parties d’un singe, Hist. Acad. Roy. Sci. 2
(1735) 516–523.

[2] D. Allen, H. Bews, M.  Vo, M.  Kass, D.S. Jassal, A. Ravandi, Arteria lusoria: an
anomalous finding during right transradial coronary intervention, Case Rep.
Cardiol. 2016 (2016), 8079856.

[3] A. Hasan, S. Tawab, A. Javed, M.  Muzamil, Aberrant right subclavian artery
dissection following radial catheterization, Hasan et al., J. Clin. Case Rep. 8 (9)
(2018), 10001174.

[4] M.  Abualayem, A. Hawatmeh, M.  Shittu, F. Shamoon, Aberrant right
subclavian artery (arteria lusoria) diagnosed during transradial coronary
catheterization, Quant. Imaging Med. Surg. 6 (3) (2016) 328–330.

[5] 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.

[6] B. Kommerell, Verlagerung des Oesophagus durch eine abnorm verlaufende
Arteria subclavia destra (Arteria lusoria), Fortschr. Geb. Rontgenstr. 54 (1936)
590–595.

[7] M.  Davidian, S.T. Kee, N. Kato, C.P. Semba, M.K. Razavi, R.S. Mitchell, et al.,
Aneurysm of an aberrant right subclavian artery: treatment with PTFE
covered stentgraft, J. Vasc. Surg. 28 (2) (1998) 335–339.

[8] D. Bayford, An account of a singular case obstructed deglutition, Memoirs
Med. Soc. Lond. 2 (1794) 275–286.

[9] I.L. Huang, H.R. Hwang, S.C. Li, C.K. Chen, C.P. Liu, M.T. Wu,  Dissection of
arteria lusoria by transradial coronary catheterization: a rare complication
evaluated by multidetector CT, J. Chin. Med. Assoc. 72 (7) (2009) 379–381.

10] G. Musuraca, P. Agostoni, R. Albiero, E. Boldi, C. Terraneo, F. Pancheri,
Dissection of arteria lusoria during transradial PCI: a rare complication
revealed and followed by multidetector CT, J. Cardiol. Ther. 1 (2013) 34–36.

11] G. Simonte, G. Parlani, S. Pelliccia, F. Casali, E. Cieri, G. Isernia, et al., Total
endovascular repair of aberrant right subclavian artery aneurysm without
endograft modification or aortic stent placement, J. Vasc. Interv. Radiol. 30
(10) (2019) 1700–1703.

12] F. Verzini, G. Isernia, G. Simonte, P. De Rango, P. Cao, Italian AARSA
Collaborative Group, Results of aberrant right subclavian artery aneurysm
repair, J. Vasc. Surg. 62 (2) (2015) 343–350.

13] D. Mazzaccaro, T.M. Derosa, E. De Febis, P. Righini, G. Nano, Total
endovascular repair of aberrant right subclavian artery aneurysm using the
periscope technique: a case report, Int. J. Surg. Case Rep. 29 (2016) 126–129.
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)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30819-1/sbref0065
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Arteria lusoria dissection with mediastinal hematoma as a complication of a transradial coronary catheterization: Case rep...
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusions
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Authors contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


