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PALABRAS CLAVE Resumen

Quiste broncogénico; Antecedentes: El quiste broncogénico es una malformacion congénita benigna poco frecuente,
Infeccion; se localiza principalmente en el mediastino y en el parénquima pulmonar.

Reseccion quirlrgica Objetivo: Determinar las caracteristicas clinicas de los pacientes con diagndstico de quiste

broncogénico, su localizacion y las bacterias responsables en caso de presentar un proceso
infeccioso, diagnosticados del 1 de enero de 2005 al 1 de enero de 2013, en un hospital de
concentracion de tercer nivel.

Material y métodos: Se estudiaron los casos de quistes broncogénicos resecados por toracoto-
mia que fueron confirmados por estudio histopatologico; se evaluaron: sexo, edad, diagnostico
de ingreso, localizacion, tamafo, cuadro clinico, estudios de imagen y cultivos bacterioldgicos.
Resultados: Se encontraron 12 casos de pacientes con diagndstico de quiste broncogénico rese-
cados quirtrgicamente por toracotomia, 6 pacientes del género masculino y 6 del femenino; el
50% con localizacion pulmonar y el 50% en mediastino, de estos Ultimos uno fue paraesofagico.
El estudio bacterioldgico del contenido quistico demostré que el 58% de los casos tenia una
infeccion agregada.

Conclusiones: Los quistes broncogénicos son lesiones congénitas raras de naturaleza benigna,
deben ser resecados porque su contenido puede infectarse. El estudio histopatoldgico es
determinante para confirmar el diagnoéstico conjuntamente con el examen bacteriologico. La
toracotomia es un procedimiento seguro para resecar quistes broncogénicos.
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Bronchogenic cysts. Importance of infection in adults. Study of 12 cases

Abstract

Background: Bronchogenic cyst is a rare congenital malformation and commonly located in the
mediastinum and lung parenchyma.

Objective: To determine the clinical characteristics of the patients with diagnosis of broncho-
genic cysts, their location and the infectious bacteria when the cysts are infected. The cases
were collected from 1 January 2005 to 1 January 2013, in a third level hospital.

Material and methods: The cases with bronchogenic cysts resected by thoracotomy were con-
firmed by histological study. Age, sex, admission diagnosis, location, size, imagenologic studies,
and bacteriological cultures were evaluated.

Results: Of the12 cases with diagnosis of bronchogenic cysts surgically resected by thoracotomy,
six were male and six female, with 50% located in lung parenchyma and 50% in mediastinum, one
of the latter was para-oesophageal. Bacteriological study of the cystic content demonstrated
bacterial infection in seven (58%) cases.

Conclusions: Bronchogenic cysts are rare congenital benign lesions. They must be resected
because their content might be infected. The histopathology study is necessary to confirm the
diagnosis, together with bacteriological examination. Thoracotomy is a safe procedure to resect
bronchogenic cysts.

© 2015 Academia Mexicana de Cirugia A.C. Published by Masson Doyma México S.A. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Antecedentes

El quiste broncogénico es una malformacion congénita
poco frecuente, derivada de una gemacion anémala del
arbol traqueobronquial al separarse del intestino primitivo,
alrededor de la séptima semana de gestacion, originando
lesiones quisticas de tamaino variable generalmente de
1-15cm de diametro, localizadas principalmente en el
mediastino y en el parénquima pulmonar. El contenido de los
quistes broncogénicos puede ser aire o bien se produce en su
interior un liquido de aspecto lechoso de caracter mucinoso;
la histologia de la pared quistica revela epitelio respira-
torio con glandulas mucosas, cilios y en ocasiones puede
encontrarse cartilago, y este patron histoldgico caracte-
ristico de la pared puede perderse cuando se agrega un
proceso infeccioso’?. Generalmente los pacientes cursan
con una evolucion asintomatica y se diagnostican como
un hallazgo incidental al realizar estudios radiolégicos de
rutina’. Los quistes broncogénicos pueden aparecer como
una formacion cavitaria de paredes delgadas, eventual-
mente acompanada de derrame pleural o como una masa
mediastinica bien definida, que puede confundirse con un
tumor.

En algunos casos se vuelven sintomaticos cuando el con-
tenido del quiste broncogénico se infecta, produciendo
expectoracion purulenta, que obliga al paciente a buscar
atencion médica.

El objetivo de esta investigacion fue determinar las
caracteristicas clinicas de los pacientes con diagnostico de
quiste broncogénico, su localizacion, los resultados del tra-
tamiento quirdrgico, y en los casos con proceso infeccioso,
determinar cuales fueron los microorganismos responsa-
bles. El estudio se realizo en el servicio de Neumologia del

Hospital General de México 0.D, hospital de concentracion
de tercer nivel de atencion.

Material y métodos

Se revisaron los archivos de las unidades de Patologia y Neu-
mologia del Hospital General de México O.D del 1 de enero
de 2005 al 1 de enero de 2013 y se seleccionaron los casos
resecados de quiste broncogénico confirmados por estudio
histopatolégico. En todos los casos se evaluaron: sexo, edad,
diagnostico de ingreso, localizacion, tamano, cuadro clinico,

Figura1 Pared del quiste broncogénico revestida por un epi-
telio cubico ciliado seudoestratificado con discreto edema de la
submucosa. Tincion de PAS 120X.
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Figura2 Caso 10. La tomografia axial computada muestra una
cavidad posterior que colapsa parcialmente los vasos pulmona-
res y nivel hidroaéreo (flecha).

Tabla 1  Quistes broncogénicos. Hallazgos principales

estudios de imagen, y los resultados de los cultivos bacte-
riologicos del contenido de la lesion. Se considerd el valor
de la oximetria de pulso como un dato del estado funcional
preoperatorio, transoperatorio y postoperatorio.

Resultados

Se encontraron 12 casos de pacientes con diagnostico de
quiste broncogénico resecados quirirgicamente por tora-
cotomia, la totalidad de ellos fueron documentados con
examenes de imagen (radiografia de térax, tomografia
axial computada de térax), que demostraron la existen-
cia de una cavidad quistica de paredes delgadas y en
ocasiones niveles hidroaéreos; el tamano promedio de las
lesiones fue de 5.3 cm. En todos los casos se realizd estu-
dio histopatoldgico de la pared del quiste bronquial que
demostrd un epitelio cubico ciliado seudoestratificado, con
discreto edema de la submucosa (tincion de PAS 120X)
(fig. 1).

Se encontraron 6 pacientes del género masculino y 6
pacientes del femenino con una edad promedio de 49 anos,
limites de 22 a 77 anos. Seis casos con localizacion pulmonar

Caso Sexo Edad Diagnostico de Localizacion del Tamano Cultivo
anos ingreso quiste en radiografia bacteriologico del
y TAC de toérax quiste
1 M 26 Tuberculosis Lobulo superior 1.5cm Staphylococus
pulmonar derecho segmento aureus
apical
2 M 51 Absceso Paraesofagico? 5cm Sin desarrollo
pulmonar
3 M 77 Hemoptisis Lobulo superior 7cm Streptococcus
izquierdo pneumoniae,
Haemophilus
influenzae
4 M 76 Cancer Mediastinico 4cm Sin desarrollo
pulmonar
5 F 43 Cancer Lobulo superior 3cm Sin desarrollo
pulmonar izquierdo
6 F 64 Neumonia Lobulo inferior 2cm Staphylococus
izquierdo aureus,
Pseudomonas
aeruginosa
7 F 53 Cancer Mediastinico 12cm Sin desarrollo
pulmonar
8 F 39 Absceso Mediastinico 5cm Pseudomonas
pulmonar aeruginosa
9 F 45 Neumonia Mediastinico 6cm Staphylococus
aureus
10 F 22 Hepatocarcinoma Loébulo inferior 6cm Sin desarrollo
derecho
11 M 52 Cancer Lobulo medio 7cm Mycobacterium
pulmonar tuberculosis
12 M 45 Quiste Mediastinico 6cm Pseudomonas
broncogénico aeruginosa

TAC: tomografia axial computada.
@ Hallazgo radiolégico.
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Figura 3

Caso 7. a) Tomografia computada sagital; por delante del cayado y la aorta descendente hay una masa de opacidad

uniforme bien delimitada (flecha). b) Tomografia axial computada. La masa mediastinica se proyecta hacia la izquierda por delante
de la columna vertebral entre la aorta ascendente y la descendente (flecha).

(tabla 1) y 6 en mediastino (figs. 1y 2), de los quistes medias-
tinicos uno fue paraesofagico. En el 91% de los casos al
momento del ingreso no se considero el diagnostico de quiste
broncogénico. En esta serie el 33% (4 casos) evolucionaron
asintomaticos, el 66% (8 casos) de los pacientes presenta-
ron tos (80%), disnea (80%), expectoracion purulenta (60%),
fiebre (40%), astenia y adinamia (30%), sensacion de opre-
sion retroesternal (20%), un paciente presentd hemoptisis
cuantificada en 200ml en 24 h que cedié espontaneamente
(figs. 2y 3ayb).

El 58% de los casos tenia una infeccion agregada
desarrollando en los cultivos (Pseudomonas aeruginosa,
Staphylococus aureus, Streptococcus pneumoniae, Haemop-
hilus influenzae) y en un paciente, con diabetes mellitus tipo
2, el cultivo de Lowestein-Jensen fue positivo para Myco-
bacterium tuberculosis (fig. 4a y b), todos los pacientes
recibieron tratamiento antimicrobiano especifico con una
respuesta favorable (tabla 1).

A los 16 meses de seguimiento en promedio ningln caso
presentd recurrencia después de la intervencion quirrgica
y permanecieron asintomaticos.

Discusion

La infeccion de los quistes broncogénicos es relativamente
frecuente por bacterias grampositivas y gramnegativas, pro-
vocando en la mayoria de los casos expectoracion purulenta.
En la bibliografia médica consultada se encontraron casos
aislados afectados por micobacterias, en esta serie se des-
cubrié un quiste infectado por Mycobacterium tuberculosis
en un paciente con diabetes mellitus tipo 2 mal controlado
de larga evolucion*-®; estos casos pueden ser diagnosticados
por la presencia de granulomas con la imagen histologica
caracteristica de las micobacterias tuberculosas’, que tam-
bién puede verse en las no tuberculosas (atipicas)®. Cuando

Figura4 Caso 11. a) Laradiografia de torax muestra una cavidad de paredes finas con un nivel hidroaéreo (flecha). b) La tomografia
axial computada demuestra una imagen quistica irregular con nivel hidroaéreo en lobulo medio retraido hacia adelante (flecha); se

aislo Mycobacterium tuberculosis.
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los cultivos se encuentran sin desarrollo, y se tiene la sos-
pecha diagnodstica de tuberculosis, el empleo de técnicas
de biologia molecular como la reaccion en cadena de la
polimerasa en tiempo real esta indicado’. Asimismo, es
importante descartar la presencia de abscesos pulmonares
recurrentes que pueden confundirse con quistes broncogé-
nicos infectados'®"", particularmente cuando existen dudas
en los estudios de imagen'’. La tomografia axial compu-
tada es generalmente un estudio con alta sensibilidad; sin
embargo, para el diagnostico es indispensable la confirma-
cion por histopatologia. Los quistes broncogénicos tienen la
pared con epitelio bronquial, glandulas mucosas y cartilago;
este patron puede perderse ocasionalmente si se presenta
una infeccion crénica’>~"°.

Los quistes pueden coincidir con problemas cardiacos
como defectos pericardicos y fibrilacion auricular'®'’; otros
tienen importantes adherencias al esofago, pericardio y
pleura, lo que impide resecarlos completamente, la mar-
supializacion al es6fago puede resolverlos, como ocurri6 en
uno de los pacientes presentados. La identificacion de los
microorganismos infectantes es importante para estable-
cer el tratamiento antimicrobiano apropiado conjuntamente
con el drenaje del quiste, lo que facilita su reseccion'®;
eventualmente el drenaje selectivo de los quistes infec-
tados puede determinar la curacion mediante aspiraciones
guiadas por ultrasonido'. La reseccion de los quistes por
toracotomia abierta sigue siendo un procedimiento seguro;
la toracoscopia® y la cirugia videoasistida también son pro-
cedimientos de utilidad en estos casos?'.

Conclusiones

Los quistes broncogénicos son lesiones congénitas raras de
naturaleza benigna, y generalmente no se piensa en su diag-
nostico, probablemente por la baja frecuencia de la lesion.
Los quistes deben ser resecados ya que su contenido puede
infectarse. El estudio histopatologico es determinante para
confirmar el diagnéstico definitivo conjuntamente con el
examen bacterioldgico. En esta serie, en 7 casos se encon-
traron 5 bacterias diferentes y uno con M. tuberculosis.

Conflicto de intereses

Los autores declaran no tener ningun conflicto de intereses

Agradecimientos

Al técnico académico Marco E. Gudiio-Zayas de la UNAM por
su ayuda en la reproduccion de las figuras.

Bibliografia

1. Gould SJ, Hasleton PS. Congenital abnormalities. En: Hasleton
PS, editor. Spencer’s pathology of the lung. 5.2 ed. New York:
McGraw Hill; 1985. p. 81-2.

2. Scandalakis JE, Gray SW, Symbas P. The trachea and the
lung. En: Scandalakis JE, Gray SW, editores. Embryology

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

for surgeons. 3.2 ed Baltimore: William & Wilkins; 1994.
p. 414-50.

. Cosio PM, Cosio LL, Lezama UCA, Rios RJL. Quiste bronquiogé-

nico. Reporte de un caso y revision de la literatura. Neumol Cir
Torax (México). 2014;73:124-34.

. Andrews NC, Pratt PC, Christoforidis AJ. Bronchogenic cysts

in patients presumed to have pulmonary tuberculosis. Chest.
1959;36:353-60.

. EL Fekin L, Boussofara L, Hassene H, Fenniche, Belhabib D, Ben

Miled K, et al. Kyste broncogénique et tuberculosis pulmonaire.
Tunisie Medical. 2009;87:408-9.

. Frye SA, DeCou JM. Paediatric bronchogenic cyst complicated

by atypical mycobacterium infection. BJMP. 2009;2:54-6.

. Houser WC, Dorff GJ, Rosenzweig DY, Aussem JW. Mycobac-

terial infection of a congenital bronchogenic cyst. Thorax.
1980;35:312-3.

. Frye SA, DeCou JM. Pediatric bronchogenic cyst complicated

by atypycal mycobacterium infection: a case report. Cases J.
2009;2:8070.

. Fukasawa C, Ohkusu K, Sanayama Y, Yasufuku K, Ishiwada N,

Ezaki T, et al. A mixed bacterial infection of a bronchoge-
nic lung cyst diagnosed by PCR. J Med Microbiol. 2006;55:
791-4.

Ramzisham AR, Johann KF, Talal AR, Joanna OS, Zamrin
DM. Infected intraparenchymal bronchogenic cyst mimicking
recurrent lung abscess in a young adult. Med J Malaysia.
2007;62:416-7.

Salcedo-Chavez M, Alva-Lopez LF, Sotelo-Robledo R, Pefa-
Mirabal ES, Lule-Morales MS, Falcon-Solis V. Quiste broncogé-
nico: reporte de dos casos y revision de la literatura. Rev Inst
Nal Enf Resp Méx. 2004;17:35-41.

Gursoy S, Ucvet A, Ozturk AA, Erbaycu AE, Basok O, Yucel N.
Seven years experience of bronchogenic cysts. Saudi Med J.
2009;30:238-42.

Naidich DP, Miiller N, Krinsky GA, Webb RW, Vlahos I, Srichai
MB. Computed tomography and magnetic resonance of the
thorax. 4.2ed. Filadelfia: Lippincott Willimas & Wilkins; 2007.
p. 392-7.

Travis WD, Colby TV, Koss MN, Rosado-de Christenson M, Miiller
NL, King TE. Non-neoplastic disorders of the lower respiratory
tract. En: West King D, editor. Atlas of nontumor pathology.
Washington DC: American Registry of Pathology and the Armed
Forces Institute of Pathology; 2002. p. 478-81.
Lucena-Olavarrieta R. Quistes broncogénicos en los adultos. Rev
Colombiana Neumol. 2006;18:20-7.

Imperatori A, Rotolo N, Nardecchia E, Mariscalco G, Spagnoletti
M, Dominioni L. Bronchogenic cyst associated with pericardial
defect: Case report and review of the literature. J Cardiotho-
racic Surg. 2011;6:85.

Fujino S, Hwang EH, Sekido N, Kaisaki Y, Arai Y, Aoyama T. Paro-
xismal atrial fibrillation due to bronchogenic cyst. Inter Med.
2010;49:2107-11.

Marshall G, Cheah C, Lenzo NP. Bronchogenic cyst with multiple
complications. Biomed Imaging Interv J. 2007;3:e42.

Casal RF, Jimenez CA, Mehran RJ, Eapen GA, Ost D, Sarkiss M,
et al. Infected mediastinal bronchogenic cyst successfully trea-
ted by endobronchial ultrasound-guided fine-needle aspiration.
Ann Thorac Surg. 2010;90:e52-3.

Mondello B, Lentini S, Familiari D, Barresi P, Monaco F, Sibilio
M, et al. Thoracoscopic resection of a paraortic bronchogenic
cyst. J Cardiothor Surg. 2010;5:82.

Panchanatheeswaran K, Dutta R, Shing KI, Kumar A. Eleven-
year experience in thoracoscopic excision of bronchogenic cyst.
Asian Cardiovasc Thorac Ann. 2012;36:570-5.


http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0110
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0115
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00006-7/sbref0210

	Quistes broncogénicos. Importancia de la infección en adultos. Estudio de 12 casos
	Antecedentes
	Material y métodos
	Resultados
	Discusión
	Conclusiones
	Conflicto de intereses
	Agradecimientos
	Bibliografía


