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Abstract  Coronary  pseudoaneurysms  are an  unusual  finding  during  coronary  angiography  and

there are  very  little  data  on their  prognosis  in the  literature.  We  report  the  case  of  a  62-year-

old man  admitted  with  an  anterior  myocardial  infarction  who  developed  a  pseudoaneurysm  in

the mid  left  anterior  descending  artery  some  days after  a  type  I coronary  perforation  during

coronary  angioplasty.  Spontaneous  closure  of  the  pseudoaneurysm  was  observed  during  hospital

follow-up.  Spontaneous  closure  of  coronary  pseudoaneurysms  may  be more  common  in clinical

practice than  previously  thought,  but  few  cases  have  been  reported.  As  the  natural  history

of post-intervention  coronary  pseudoaneurysms  has  been  little  investigated,  reports  of  their

occurrence  may  help  to  clarify  their  evolution.

© 2013  Sociedade  Portuguesa  de Cardiologia.  Published  by  Elsevier  España,  S.L.  All  rights

reserved.
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Oclusão  espontânea  de  pseudoaneurisma  da  artéria  descendente  anterior

após  intervenção coronária  percutânea

Resumo  Pseudoaneurimas  coronários  são  raramente  encontrados  durante  procedimentos

hemodinâmicos  e os  dados  na  literatura  sobre  sua evolução são  escassos.  Relatamos  o caso

de um homem  de  62  anos,  admitido  em  nosso  serviço  com  enfarte  agudo  do  miocárdio  de

parede anterior,  que  desenvolveu  um pseudoaneurisma  da  artéria  descendente  anterior  após

perfuração coronária  durante  a  angioplastia  primária.  Durante  o planeamento  terapêutico  para

o tratamento  invasivo  do  pseudoaneurisma,  verificamos  que  ocluiu  espontaneamente.  Existem
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poucos  relatos  de oclusões  espontâneas  de  pseudoaneurismas  coronários  na literatura,  podendo

ser  um evento  mais  comum  do  que  previamente  pensado.  Como  a  história  natural  dos  pseudoa-

neurismas  coronários  é pouco  conhecida,  o  relato  de sua  ocorrência  e evolução  pode  ser  útil

no manejo  de  futuros  casos.

© 2013  Sociedade  Portuguesa  de Cardiologia.  Publicado  por  Elsevier  España,  S.L.  Todos  os

direitos reservados.

Introduction

Coronary  pseudoaneurysms  are a  rare  finding  during  coro-
nary  angiography.  Cases  have  been  reported  after  chest
trauma,1 systemic  inflammatory  vascular  disease,2 car-
diac  tumors,3 and  most  commonly  after catheter-based
coronary  interventions.4 Post-intervention  coronary  pseu-
doaneurysms  generally  originate  from  traumatic  dissection
or  perforation  of  a  coronary  artery.5,6 They  are  more  fre-
quently  found  during  subsequent  angiography  in patients
with  recurrent  post-intervention  angina  or  in those  who
have  a  new  intervention  scheduled.  In this  report,  we
describe  the case  of  a post-intervention  pseudoaneurysm
in  a  patient  with  acute  myocardial  infarction  that  resolved
spontaneously  during hospital  follow-up.

Case report

A  62-year-old  man  was  admitted  to  the emergency  room
with  chest  pain  that began  60 minutes  before  admission.  A
12-lead  electrocardiogram  in the emergency  room  revealed
ST-segment  elevation  in leads  V1---V6 and DI  and  AVL,  con-
firming  the  diagnosis  of  anterior  myocardial  infarction  with
ST-segment  elevation.  His  medical  history  included  hyper-
tension  and  hypercholesterolemia.  The  patient  was  taken
to  the  catheterization  laboratory,  where  urgent  coronary
angiography  showed  severe  obstruction  and  thrombus  in
the  mid  portion  of  the left  anterior  descending  (LAD)  coro-
nary  artery  and  moderate  to  severe  stenosis  in the  proximal
portion.  An  anomalous  right  coronary  artery (RCA)  that was
difficult  to catheterize  was  also  observed  during  angiog-
raphy.  Balloon  predilatation  of the  mid  LAD  lesion  was
performed  and,  after  implantation  of  a  3.5×32  mm Liberté
stent  (Boston  Scientific)  deployed  at 14  atm,  a type I  perfo-
ration  was  noted  (Figure  1),  which  was  successfully  treated
with  prolonged  balloon  inflation  and  protamine.  The  mid  LAD
angioplasty  ended  successfully,  with  TIMI  grade  3  flow  and
no  residual  perforation,  and  the  proximal  LAD  lesion  was
staged.  A  two-dimensional  echocardiogram  performed  one
hour  after  the coronary  angiogram  in the  intensive  care  unit
showed  mid-apical  akinesia  of  the left ventricular  anterior
wall  and  no pericardial  effusion.

The patient  presented  signs of  heart  failure  with  pul-
monary  congestion  that  was  successfully  treated  with
vasodilators  and  intravenous  diuretics  during  the  follow-
ing  days.  On the  eighth  day  after  admission,  a  second
coronary  angiography  was  performed  to  better  assess  the
lesion  in  the proximal  LAD  and the RCA  anatomy,  which

Figure  1 Left  coronary  angiogram  in posteroanterior  cranial

view showing  type  I perforation  in  the  mid  left  anterior  descen-

ding  coronary  artery  after  stent  implantation  (arrow).

Figure  2  Second  left  coronary  angiogram  in  posteroanterior

cranial  view  demonstrating  a  coronary  pseudoaneurysm  in  the

mid left  anterior  descending  coronary  artery  (arrow).

revealed  an anomalous  origin  RCA  without  obstructive  steno-
sis,  severe  stenosis  in the proximal  LAD  and  a  moderate
size  saccular  formation  in the mid  LAD  at the  same  site
as  the  previous  coronary  perforation,  suggestive  of  a  coro-
nary  pseudoaneurysm  (Figure  2). After  discussion  with  the
hospital’s  heart  team,  a third coronary  intervention  was
scheduled  for  the next  day  to  seal  the pseudoaneurysm
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Figure  3  Third  left  coronary  angiogram  in  posteroanterior

cranial  view  demonstrating  the spontaneous  closure  of  the  mid

left anterior  descending  coronary  artery  pseudoaneurysm.

Figure  4  Intravascular  ultrasound  of  the  mid  left  anterior  des-

cending coronary  artery  showing  loss  of  vessel  wall  integrity,

damage  to  the  adventitia  and hyperechogenicity,  suggesting  a

thrombosed  pseudoaneurysm  (arrows).

with  a  mesh-covered  stent  (MGuard)  and  to  treat  the prox-
imal  LAD  stenosis  with  an everolimus-eluting  stent.  During
the  third  coronary  angiography,  in  the  same  projection  of
the  left  coronary  artery,  it was  noted  that  the  pseudoa-
neurysm  had spontaneously  closed  (Figure  3). Intravascular
ultrasound  of the  LAD  during  the third  coronary  interven-
tion  showed  loss  of  vessel  wall  integrity,  damage  to  the
adventitia  and  hyperechogenicity,  suggesting  a  thrombosed
pseudoaneurysm  (Figure  4).  The  intervention  was  accord-
ingly  limited  to  stent  implantation  in  the  proximal  LAD.  The
patient  was  discharged  from  the  hospital  two  days  after
the  third  intervention,  medicated  with  aspirin,  ticagrelor,
enalapril,  carvedilol  and  atorvastatin.  At  one-month  follow-
up,  he  was  in good  clinical  condition.

Discussion

The  natural  history  of  coronary  pseudoaneurysms  is  not  well
defined,  but  concern  exists  about  the risk  of  rupture  lead-
ing  to  cardiac  tamponade  or  distal  embolization.7 Although

there  is  little  consensus  in the  literature,  the treatment
of  moderate  and large  coronary  pseudoaneurysms  generally
involves  interventional  procedures  such as  surgical  resection
of  the  pseudoaneurysm8 and  use  of  covered  stents9 or  spring
coils.10

We  report  a case  of  spontaneous  closure  of  a perforation-
related  coronary  pseudoaneurysm.  Excessive  distention
during  balloon  angioplasty,  implantation  of  a  stent  with
greater  caliber  than  the  coronary  luminal  diameter,  and
calcified  coronary  lesions  are possible  factors  associated
with  coronary  perforation.  There  are  few  reported  cases
of  spontaneous  closure of  coronary  pseudoaneurysms  in  the
literature.11,12 This  is  probably  related  to  the difficulty  in
diagnosing  pseudoaneurysms  before  spontaneous  closure.
Chen  et al. described  a  case  of  a  pseudoaneurysm  after  an
intervention  with  a paclitaxel-eluting  stent  in  the proximal
LAD  that  was  managed  conservatively,  spontaneous  closure
occurring  two  years  after  the initial  diagnosis.12 In  another
report,  a coronary  pseudoaneurysm  of  the  circumflex  artery
closed  spontaneously  after  a few  days  of follow-up.11 Spon-
taneous  closure  of  coronary  pseudoaneurysms  may  be  more
common  in clinical  practice  than  previously  thought,  but
few  cases have  been  reported.  As the natural  history  of
post-intervention  coronary  pseudoaneurysms  has  been  little
investigated,  reports  of their  occurrence  may  help  to  clar-
ify  their evolution.  However,  the lack  of  knowledge  of  the
natural  history  and  the risks  associated  with  coronary  pseu-
doaneurysms  mean  that  more  data  are  needed  to  determine
the  best approach  to  these  patients.
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diography. 2012;29:E91---3.

http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0010


381.e4  R.A.B.  Nunes  et  al.

3. Sawamura T, Takiya H, Yamada T, et al. A case of cardiac
angiosarcoma with a pseudoaneurysm formed in the right coro-
nary artery. Jpn J  Thorac Cardiovasc Surg. 1994;47:565---8.

4. Aqel RA, Zoghbi GJ, Iskandrian A. Spontaneous coronary
artery dissection, aneurysms, and pseudoaneurysms: a review.
Echocardiography. 2004;21:175---82.

5. Schobel WA, Voelker W, Haase KK, et  al. Occurrence of a sac-
cular pseudoaneurysm formation two weeks after perforation
of the left  anterior descending coronary artery during balloon
angioplasty in acute myocardial infarction. Catheter Cardiovasc
Interv. 1999;47:341---6.

6. Kitzis I, Kornowski R, Miller HI. Delayed development of a pseu-
doaneurysm in the left circumflex artery following angioplasty
and stent placement, treated with intravascular ultrasound-
guided stenting. Cathet Cardiovasc Diagn. 1997;42:51---3.

7. Maehara A, Mintz GS, Castagna MT, et  al. Intravascular ultra-
sound assessment of  spontaneous coronary artery dissection.
Am J Cardiol. 2002;89:466---8.

8. Sahin MA, Guler A, Demirkol S,  et  al. Huge coronary
artery pseudoaneurysm in a young male patient with
antiphospholipid syndrome. Eur J Cardiothorac Surg. 2012;41:
708.

9. Johnson NP, Dasgupta A, Appel D, et al. Post-intervention coro-
nary pseudoaneurysm treated with a covered stent. Tex Heart
Inst J. 2012;39:448---9.

10. Saito S, Arai H, Kim K, et  al. Pseudoaneurysm of coronary artery
following rupture of  coronary artery during coronary angio-
plasty. Cathet Cardiovasc Diagn. 1992;26:304---7.

11. Mikhail B, Brewer RJ, Clark VL. Spontaneous closure of  a
perforation-induced coronary artery pseudoaneurysm. J  Inva-
sive Cardiol. 2002;14:282---4.

12. Chen D,  Chang R, Ho AT, et al.  Spontaneous resolution of
coronary artery pseudoaneurysm consequent to percutaneous
intervention with paclitaxel-eluting stent. Tex Heart Inst J.
2008;35:189---92.

http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00114-0/sbref0060

	Spontaneous closure of post-intervention left anterior descending coronary pseudoaneurysm
	Introduction
	Case report
	Discussion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflicts of interest

	References

