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The  CT  scan  of  the  four  chambers  at  the  papillary  mus-
cle  level  showed  calcium  infiltrations  of  the  myocardium
(Fig.  1A).  Myocardial  calcium  infiltration  was  evident  (B),
when  observed  from  the  inferior  wall  of  the  left  ventricle
(B).

This  same  study  excluded  mediastinal  great  vessel  or
pulmonary  parenchymal  involvement.  More  calcifications  in
other  organ  systems  were  intentionally  sought  but  not  found.

Cardiac  catheterization  showed  extensive  calcification
distributed  in  bands  and  with  the  respective  areas  (calcium
free)  protruding  between  the  calcium  bands  during  ventri-
cular  diastole.  (Fig.  1C  and  D)  Coronary  arteries  were  normal
and  the  hemodynamic  curves  showed  a  restrictive  filling  pat-
tern.

An  18FDG-PET  scan  did  not  show  any  metabolic  abnor-
malities  suggesting  increased  glycolytic  activity  throughout
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inated  spicule  (arrow)  is  seen  on  the  left  and  residual
Heart calcification (idiopathic cardiac
osseous  metaplasia): A case report

Calcificación cardiaca (Metaplasia osea
cardiaca idiopática: reporte de un caso)

To  the  Editor,

Myocardial  calcification  is  an  unusual  entity.  The  first  repo
appeared  in  1919  when  Scholz1 observed  a  calcified  hea
in  an  X-ray  film.  A  heart  may  develop  calcifications  

different  locations  such  as  valves,  arteries,  endocardium
pericardium  and  conduction  tissue.2,3 Degenerative  an
inflammatory  mechanisms  have  been  postulated  as  poss
ble  explanations  for  these  calcifications.  Intra-myocardi
calcification  is  extremely  rare  and  has  been  associate
with  pathological  entities  such  as  chronic  renal  failure
particularly  if  treated  with  hemodialysis,  and  seconda
hyperparathyroidism.4

It  has  also  been  associated  to  previous  myocardial  dam
age  such  as  that  due  to  myocarditis,5,6 cardiac  traum
scarring  after  cardiac  surgery7 or  calcium  deposits  in  th
area  of  a  post-infarction  aneurysm.8 There  are  reports  base
on  nonscientific  observations  that  refer  to  other  potenti
causes  such  as  tuberculomas,  radiation  or  the  toxic  effe
of  vasoactive  amines.9---11 In  this  article  we  report  the  case  o
a  female  patient  who  did  not  present  any  of  the  previous
referred  conditions,  but  developed  singularly  distribute
severe  calcification  within  the  left  ventricular  myocardi
tissue,  which  led  to  significant  restriction  of  diastolic  fillin
She  underwent  cardiac  transplantation  and  the  explante
heart  revealed  interesting  findings.

At  the  time  of  this  report,  the  patient  was  56  years  old
with  a  female  born,  and  a  resident  of  Mexico  City,  from  

middle  income  socio-economic  level.  She  had  no  relevan
family,  traumatic  or  infectious  disease  history.

She  was  admitted  to  our  hospital  in  2007  with  a  2-yea

history  of  dyspnea  on  strenuous  exertion  that  progressed
to  dyspnea  on  mild  exertion.  Physical  examination  only
revealed  the  presence  of  an  S4.

The  chest  X-ray  film  showed  widespread  radio-opaque
areas  within  the  left  ventricle,  surrounding  it  in  a  spiral
pattern.
the  body.
Systemic,  autoimmune,  infectious,  rheumatic  an

metabolic  processes  relating  to  the  detected  calcification
were  duly  excluded.

A  myocardial  biopsy  obtained  from  the  left  ventr
cle  revealed  cellular  hypertrophy,  areas  with  amphiphil
material  with  a  patchy  distribution  between  muscle  fibe
and  negative  staining,  thus  except  for  the  deposition  o
mucoid  substances,  calcium  or  amyloid.  H  and  E  stainin
showed  no  inflammatory  infiltrates.  PAS,  Gram  and  Gro
cott  staining  were  also  negative.  Neoplastic  cells  were  no
observed.

The  patient  continued  to  deteriorate  clinically,  deve
oped  dysnea  and  fainting  spells  with  minimal  exertion  tha
required  cardiac  transplantation  with  a  favorable  outcome
The  explanted  heart  was  studied  in  detail  as  shown  

Fig.  2: macroscopic  Fig.  2A  and  B  of  the  explanted  hea
in  a  coronal  section  showed  multiple  intra-myocardial  ca
cifications.  Microphotographs  2C  and  D  (10×  and  40×
respectively)  stained  with  hematoxylin  and  eosin.  C:  a  bon
spicule  (arrow)  replaces  residual  cardiac  muscle.  D:  a  lam
cardiac  muscle  on  the  right.  Consequently,  tissue  areas  were
replaced  by  spongy  bone  trabeculae  with  bone  marrow  in
their  interior;  no  interstitial  fibrosis  or  microorganisms  were
observed.

Two  well-known  mechanisms  explain  myocardial  calcifi-
cation:  metastatic  calcification  and  dystrophic  calcification.

dx.doi.org/
http://www.elsevier.com.mx
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
mailto:eidguering@yahoo.com
dx.doi.org/10.1016/j.acmx.2013.11.004
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
mailto:jparejo84@gmail.com
dx.doi.org/10.1016/j.acmx.2013.07.009
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
mailto:paty_martin75@hotmail.com
dx.doi.org/10.1016/j.acmx.2013.08.005


SCIENTIFIC  LETTERS  141

Figure  1  Heart  CT  scan  showing  four  chambers  at  the  papillary  muscle  level  and  the  presence  of  calcium  infiltrating  the
myocardium (A).  And  seen  from  the  inferior  wall  of  the  left  ventricle,  myocardial  calcium  infiltration  is  evident  (B).  Cardiac
catheterization  showed  extensive  calcification  distributed  in  bands  and  with  the  respected  areas  (calcium  free)  protruding  between
the calcium  bands  during  ventricular  diastole  (C  and  D).
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MAV: mitral anterior valve. LV: left ventricle. PMV: p
ure  2  Macroscopic  images  of  the  explanted  heart  in  a  coronal  sec
 Microphotographs  (10×  and  40×,  respectively)  of  Hematoxylin  and
idual cardiac  muscle.  (D)  A  laminated  spicule  (arrow)  is  seen  on  the
or mitral valve.
tion  showing  multiple  intra-myocardial  calcifications  (A  and
 Eosin  staining  (C  and  D).  (C)  A  bony  spicule  (arrow)  replaces

 left  and  residual  cardiac  muscle  on  the  right.
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In  the  first  case,  abnormalities  in  calcium  and  phospho
rus  metabolism  are  present  and  thus,  calcifications  ar
not  exclusive  to  the  heart  but  can  be  present  in  othe
organs  such  as  the  skin,  corneas,  lung,  liver,  spleen  an
kidneys.2 This  type  of  calcification  is  commonly  assoc
ated  with  renal  failure  and  destructive  bone  lesions  due  t
hyperparathyroidism.4

In  dystrophic  calcification,  the  proposed  mechanisms  su
gest  that  calcium  is  deposited  in  the  heart  due  to  a  decreas
in  carbon  dioxide  production  resulting  from  a  ‘‘slowe
down’’  metabolism  that  leads  to  tissue  alkalinization  an
decreased  calcium  solubility;8 this  may  occur  in  cases  o
myocardial  hemorrhage,  fibrosis  or  necrosis,  so  there  gen
erally  is  a  positive  history  of  myocardial  damage.  Dystroph
may  develop  over  a  period  of  a  few  days,  months  and  eve
years  after  the  myocardial  damage.12

In  the  present  case,  metastatic  calcification  wa
excluded  since  no  evidence  of  calcium/phosphoru
metabolism  abnormalities  was  present  and  systemic  patho
logical  entities  were  not  diagnosed  (immune,  rheumatic  o
infectious).  In  terms  of  dystrophic  calcification,  no  previou
myocardial  damage  was  detected.

A  similar  case  of  this  type  of  calcification  was  reporte
by  El-Bial  et  al.,13 in  an  80-year-old  woman  who  develope
severe  myocardial  calcifications  over  a  4-year  period.  The
etiology  could  not  be  established  either.

We  were  able  to  analyze  the  patient’s  explanted  hea
and  corroborate  the  presence  of  idiopathic  myocardial  oss
fication  upon  observing  spongy  bone  segments  with  bon
marrow  in  their  interior.  We  believe  this  report  encourage
the  study  of  intra-myocardial  calcification.  Even  though  w
do  not  understand  its  etiology,  we  have  a  clear  idea  of  th
myocardial  ossification’s  behavior  that  had  not  been  pre
viously  studied  in  depth.  The  patient’s  clinical  course  wa
favorable  and  she  is  currently  asymptomatic.

References

1. Scholz T. Calcification of the heart: its roentgenologic demo
stration. Arch Intern Med. 1924;34:32---59.

2. Gowda MR, Boxt L. Calcifications of the heart. Radiol Clin N Am
2004;42:603---17.

3. Isotalo PA, Halil A, Green M, Tang A, Lach B, Veinot JP. Metastas
calcification of the cardiac conduction system with heart bloc
an under-reported entity in chronic renal failure patients.
Forensic Sci. 2000;45:1335---8.

4. Kuzela DC, Huffer WE, Conger JD, Winter SD, Hammond W
Soft tissue calcification in chronic dialysis patients. Am J Patho
1977;86:403---24.
SCIENTIFIC  LETTER

5. Itoh E, Saitoh H, Miida T, et al. An autopsied case 

acute myocarditis with myocardial calcification. Jpn Circ 

1997;61:798---802.
6. Wada A, Nakata T, Tsuchihashi K, et al. Massive myocardial calc

fication of right and left ventricles following acute myocardit
complicated with rhabdomyolysis-induced acute renal failur
Jpn Circ J. 1993;57:567---72.

7. Catellier MJ, Chua GT, Youmans G, Waller BF. Calcific deposi
in the heart. Clin Cardiol. 1990;13:287---94.

8. Lasser A. Calcification of the myocardium. Hum Patho
1983;14:824---7.

9. Rodríguez E, Soler R, Juffé A, Salgado LCT. MR findings in a ca
cified myocardial tuberculoma of the left ventricle. J Comp
Assist Tomogr. 2001;25:577---9.

10. Takahashi S, Maida K, Yokoyama H, Tanaka S. Heart failure du
to severe myocardial calcification a rare complication after irr
diation on the chest wall. Nihon Kyobu Geka Gakkai Zassh
1993;41:2206---9.

11. Schellhammer F, Ansén S, Arnold G, Brochhagen HG, Lackn
K. Myocardial calcification following septic shock. Cardiolog
2002;98:102---3.

12. Eggen DA, Strong JP, McGill HC. Coronary calcification, relatio
ship to clinically significant coronary lesions and race, sex, an
topographic distribution. Circulation. 1965;32:948---55.

13. El-Bialy A, Shenoda M, Saleh J, Tilkian A. Myocardial calcific
tion as a rare cause of congestive heart failure: a case repor
J Cardiovasc Pharmacol Ther. 2005;10:137---43.

Nydia  Ávila-Vanzzini a,∗,  Sergio  Trevethan-Craviotob,
Enrique  Lopez-Morab, Héctor  Herrera-Belloc,
Virgilia  Soto-Abrahamd, Marco  Antonio  Martínez-Riose

a Instituto  Nacional  de  Cardiología  ‘‘Ignacio  Chavez’’,
Echocardiography  Department,  Mexico
b Instituto  Nacional  de  Cardiología  ‘‘Ignacio  Chavez’’,
Outpatients  Clinic  Department,  Mexico
c Instituto  Nacional  de  Cardiología  ‘‘Ignacio  Chavez’’,
Intensive  Therapy,  Medica  Sur,  Clinic  Foundation,  Mexico
d Instituto  Nacional  de  Cardiología  ‘‘Ignacio  Chavez’’,
Pathology  Department,  Mexico
e Instituto  Nacional  de  Cardiología  ‘‘Ignacio  Chavez’’,
Hospital  Director,  Mexico

∗ Corresponding  author  at:  Echocardiography  Departmen
‘‘Ignacio  Chávez’’  National  Cardiology  Institute,  Juan  Bad
ano  No.  1,  Colonia  Sección  XVI,  Delegación  Tlalpan,  Mexico
D.F.  14080,  Mexico.  Tel.:  +52  55  55732911x1212;  fax:  +52  5
55730994.
E-mail  address:  vazzny74@yahoo.com  (N.  Ávila-Vanzzini).

http://dx.doi.org/10.1016/j.acmx.2013.06.001

http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0005
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0010
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0015
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0020
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0025
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0030
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0035
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0040
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0045
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0050
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0055
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0060
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
http://refhub.elsevier.com/S1405-9940(14)00022-6/sbref0065
mailto:vazzny74@yahoo.com
dx.doi.org/10.1016/j.acmx.2013.06.001

	Heart calcification (idiopathic cardiac osseous metaplasia): A case report
	References
	Conflicts of interest

	References
	Hipertrofia lipomatosa masiva del septo interauricular: diagnstico por ecocardiografia transesofagica 3D en tiempo real. Informe de un caso y revisin de la literatura
	Conflicto de intereses
	Agradecimiento

	Bibliografía
	Implantacin transfemoral de la valvula artica Edwards SAPIEN XT en una aorta extremadamente tortuosa
	Conflicto de Intereses

	Bibliografía
	Heart calcification (idiopathic cardiac osseous metaplasia): A case report
	References

