Cirugia y Cirujanos. 2015;83(2):112-116

CIRUGIA y CIRUJANOS

Organo de difusion cientifica de la Academia Mexicana de Cirugia
Fundada en 1933

www.amc.org.mx www.elsevier.es/circir

ORIGINAL ARTICLE

Bronchogenic cysts. Importance of infection in adults. ®CM1
Study of 12 cases™

Alejandro Hernandez-Solis?, Humberto Cruz-Ortiz®,
Maria Esther Gutiérrez-Diaz Ceballos¢, Raul Cicero-Sabido®:*

2 Servicio de Neumologia y Cirugia de Térax, Hospital General de México, O.D., México, D.F., México
b Facultad de Medicina, Universidad Nacional Auténoma de México, México, D.F., México
¢ Servicio de Patologia, Hospital General de México, 0.D., México, D.F., México

Received 8 July 2014; accepted 30 September 2014

KEYWORDS Abstract

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

Surgical resection Objective: To determine the clinical characteristics of the patients with diagnosis of bron-

chogenic cysts, their location and the infectious bacteria when the cysts are infected. The
cases were collected from 1st January 2005 to 1st 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.
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PALABRAS CLAVE
Quiste broncogénico;
Infeccion;

Reseccion quirlrgica

Quistes broncogénicos. Importancia de la infeccion en adultos. Estudio de 12 casos

Resumen

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

Objetivo: Determinar las caracteristicas clinicas de los pacientes con diagnostico 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 toraco-
tomia 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 diagnostico de quiste broncogénico
resecados quirdrgicamente 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 diagnostico conjuntamente con el examen bacteriolédgico. La
toracotomia es un procedimiento seguro para resecar quistes broncogénicos.

© 2015 Academia Mexicana de Cirugia A.C. Publicado por Masson Doyma México S.A. Este
es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/

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

Background

The bronchogenic cyst is a rare congenital malformation,
the result of an abnormal budding of the tracheobronchial
tree when separating from the primitive intestine, around
the seventh week of gestation. This originates cystic lesions
of variable sizes (in general of 1-15cm of diameter) mainly
located in the mediastinum and the pulmonary parenchyma.
The bronchogenic cyst may be filled with air or may contain
a fluid with a milky appearance and of mucinous charac-
teristics. The histology of the cyst wall reveals respiratory
epithelium with mucous glands, cilia and, on occasions,
bronchial cartilage. This characteristic histological pattern
may disappear in the presence of an infectious process."?
Most of the patients are asymptomatic and the diagnosis
is made by means of incidental findings when perform-
ing radiological routine tests.> The bronchogenic cyst can
appear as a cavitary formation of thin walls, occasionally
accompanied by pleural effusion; it can also appear as a
mediastinal mass that may be confused with a tumour.

In some cases the bronchogenic cysts become symp-
tomatic when their content is infected, which produces
purulent sputum that forces the patient to seek medical
attention.

The objective of this research is to determine the clin-
ical characteristics of the patients with the diagnosis of
bronchogenic cyst, its location, the outcomes of the sur-
gical treatment and to determine, in the infectious cases,
which microorganisms were involved. The study was con-
ducted in the Department of Pneumology of the General
Hospital of Mexico O.D. (Decentralized Organism), a hospital
concentrating on tertiary care.

Materials and methods

The archives of the Pathology and Pneumology units of the
Hospital General de México were reviewed from 1st Jan-
uary 2005 to 1st January 2013. The cases of resection of
the confirmed bronchogenic cyst by histopathological study
were selected. In all the cases, gender, age, diagnosis at
admission, location, size, clinical condition, imaging studies
and the results of the bacteriological cultures of the lesion
content were evaluated. The value of the pulse oximetry was
considered as information about the preoperative, intraop-
erative and postoperative functional state.

Results

Twelve cases of patients with diagnosis of bronchogenic cyst
surgically resected by means of thoracotomy were found.
All of them were documented with imaging studies (chest X-
rays, chest computed axial tomography) that showed the
presence of a cystic cavity of thin walls and, on occa-
sions, hydro-aerial levels. The average size of the lesions
was 5.3cm. In all the cases a histopathological study of
the bronchial cyst wall was performed, which showed a
pseudo-stratified and cubic ciliated epithelium, with a dis-
creet oedema of the submucosa (120X PAS staining) (Fig. 1).

Six male patients and six female patients were found with
an average age of 49, ranging from 22 to 77. Six cases with
pulmonary location (Table 1) and six located in the medi-
astinum (Figs. 1 and 2). One of the mediastinal cysts was
para-oesophageal cyst. In 91% of the cases, the diagnosis of
bronchogenic cyst was not considered at admission. In this
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Figure 1 Bronchogenic cyst wall, lined with a pseudo-
stratified and cubic ciliated epithelium and discrete oedema
of the submucosa. 120x PAS staining.

series, 33% (4 cases) presented asymptomatic evolution, 66%
(8 cases) of the patients presented cough (80%), dyspnoea
(80%), purulent sputum (60%), fever (40%), asthenia and ady-
namia (30%), sensation of retrosternal pressure (20%), one
patient presented haemoptysis (quantified in 200 ml in 24 h)
that stopped spontaneously (Figs. 2 and 3a,b Fig. 3).

Overall, 58% of the cases had an additional infec-
tion developing in the cultures (Pseudomonas aerugin-
osa, Staphylococcus aureus, Streptococcus pneumoniae,
Haemophilus influenzae) and in one patient, with diabetes
mellitus type 2, the culture in Lowestein-Jensen medium
was positive for Mycobacterium tuberculosis (Fig. 4a,b). All
the patients received specific antimicrobial treatment with
a favourable response (Table 1).

Figure 2 Case 10. The computed axial tomography shows pos-
terior cavity that partially collapses the pulmonary vessels with
hydroaerial levels (arrow).

After an average follow up of 16 months no cases
presented recurrence after surgical intervention and all
patients remained asymptomatic.

Discussion

Gram-negative and gram-positive bacterial infection of the
bronchogenic cysts is relatively frequent, provoking puru-
lent sputum in the majority of cases. In the medical
bibliography consulted, isolated cases affected by mycobac-
teria were found. In this series, a cyst infected with
Mycobacterium tuberculosis was found in a patient with

Table 1  Bronchogenic cysts. Major findings.
Case Gender Age (years) Diagnosis at admission Location of the cyst in chest Size (cm) Bacteriological culture
X-ray and CAT of the thorax of the cyst
1 M 26 Pulmonary tuberculosis  Apical segment of the right 1.5 Staphylococcus aureus
upper lobe
2 M 51 Lung abscess Para-oesophageal® 5 Without development
3 M 77 Hemoptysis Upper left-side lobe 7 Streptococcus
pneumoniae,
Haemophilus influenzae
4 M 76 Lung cancer Mediastinal 4 Without development
5 F 43 Lung cancer Upper left-side lobe 3 Without development
6 F 64 Pneumonia Lower left-side lobe 2 Staphylococcus aureus,
Pseudomonas aeruginosa
7 F 53 Lung cancer Mediastinal 12 Without development
8 F 39 Lung abscess Mediastinal 5 Pseudomonas aeruginosa
9 F 45 Pneumonia Mediastinal 6 Staphylococcus aureus
10 F 22 Hepatocarcinoma Lower right-side lobe 6 Without development
11 M 52 Lung cancer Middle lobe 7 Mycobacterium
tuberculosis
12 M 45 Bronchogenic cyst Mediastinal 6 Pseudomonas aeruginosa

CAT scan, computed axial tomography scan.
@ Radiological findings.
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Figure 3

Case 7. (a) Sagittal computed tomography; there is a well-defined mass of homogeneous opacity in front of the aortic

arch and the ascending aorta (arrow). (b) Computed axial tomography. The mediastinal mass is projected towards the left, in front
of the spinal column, between the ascending and the descending aorta (arrow).

Figure 4 Case 11. (a) Chest X-ray shows a cavity of thin walls with hydroaerial level (arrow). (b) Computed axial tomography
shows an irregular cyst image with hydroaerial level in the middle lobe retracted to the front (arrow); Mycobacterium tuberculosis

was isolated.

diabetes mellitus type 2, poorly controlled and with a
long evolution.**® Cases like this may be diagnosed by the
presence of granulomas with the characteristic histologi-
cal image of the tuberculous microbacterias,” also found
in the non-tuberculous microbacterias (atypical).® When
cultures are not developed and a diagnosis of tuberculo-
sis is suspected, the use of molecular biology techniques,
such as the polymerase chain reaction in real time, are
indicated.’ It is also important to rule out the presence of
recurrent pulmonary abscesses that may be confused with
infected bronchogenic cysts,'%'" particularly when there are
doubts about the imaging test results.'> The computed axial
tomography is generally a study with high sensitivity; nev-
ertheless, the histopathology is essential to confirm the
diagnosis. Bronchogenic cysts have bronchial epithelium,
mucous glands and cartilage in their walls. This pattern may
occasionally be lost if there is a chronic infection.'~"°
Cysts may coincide with heart conditions such as peri-
cardial defect and atrial fibrilation'®'”; others have major

adherences to the oesophagus, pericardium and pleura,
which prevents the complete resection of them. The marsu-
pialisation of the oesophagus may be a solution, as shown in
one of the presented cases. The identification of the infec-
tious microorganisms is important to establish the adequate
antimicrobial treatment together with the cyst drainage,
which will facilitate the cyst resection.’® The selective
drainage of the infected cysts may occasionally determine
the cure by means of ultrasound-guided aspirations.' Cyst
resection at open thoracotomy is still a safe procedure;
thoracoscopy?® and video-assisted surgery are also very use-
ful procedures in these cases.”’

Conclusion

The bronchogenic cysts are rare congenital benign lesions
that are generally not considered at diagnosis probably
because the frequency of the incidence is very low. Cysts
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must be resected because their content may get infected.
The histopathological study and the bacteriological test are
decisive to confirm the final diagnosis. In this series, seven
cases with five different bacteria and one with M. tubercu-
losis were found.

Conflict of interest

The authors declare that there are no conflicts of interest.

Acknowledgement

The authors thank the academic technician Marco E. Gudifo-
Zayas, from Universidad Nacional Auténoma de México, for
his help in the reproduction of the figures.

References

1. Gould SJ, Hasleton PS. Congenital abnormalities. In: Hasleton
PS, editor. Spencer’s pathology of the lung. 5th ed. New York:
McGraw Hill; 1985. p. 81-2.

2. Scandalakis JE, Gray SW, Symbas P. The trachea and the lung.
In: Scandalakis JE, Gray SW, editors. Embryology for surgeons.
3th ed. Baltimore: William & Wilkins; 1994. p. 414-50.

3. Cosio PM, Cosio LL, Lezama UCA, Rios RJL. Quiste bron-
quiogénico. Reporte de un caso y revision de la literatura.
Neumol Cir Torax (Méx). 2014;73:124-34.

4. Andrews NC, Pratt PC, Christoforidis AJ. Bronchogenic cysts
in patients presumed to have pulmonary tuberculosis. Chest.
1959;36:353-60.

5. El Fekin L, Boussofara L, Hassene H, Fenniche, Belhabib D, Ben
Miled K, et al. Kyste broncogénique et tuberculosis pulmonaire.
Tunis Med. 2009;87:408-9.

6. Frye SA, DeCou JM. Paediatric bronchogenic cyst complicated by
atypical mycobacterium infection. Br J Med Pract. 2009;2:54-6.

7. Houser WC, Dorff GJ, Rosenzweig DY, Aussem JW. Mycobac-
terial infection of a congenital bronchogenic cyst. Thorax.
1980;35:312-3.

8. Frye SA, DeCou JM. Pediatric bronchogenic cyst complicated
by atypical mycobacterium infection: a case report. Cases J.
2009;2:8070.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

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

N, Ezaki T, et al. A mixed bacterial infection of a bron-
chogenic 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 mimick-
ing recurrent lung abscess in a young adult. Med J Malays.
2007;62:416-7.

Salcedo-Chavez M, Alva-Lopez LF, Sotelo-Robledo R,
Pefa-Mirabal ES, Lule-Morales MS, Falcon-Solis V. Quiste
broncogénico: 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.
4th ed. 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. In: 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
Colomb 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 Cardiothorac
Surg. 2011;6:85.

Fujino S, Hwang EH, Sekido N, Kaisaki Y, Arai Y, Aoyama T. Parox-
ismal 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
treated by endobronchial ultrasound-guided fine-needle aspi-
ration. 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 Cardiothorac 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/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0110
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0115
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0120
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0125
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0130
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0135
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0140
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0145
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0150
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0155
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0160
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0165
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0170
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0175
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0180
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0185
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0190
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0195
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0200
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0205
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210
http://refhub.elsevier.com/S2444-0507(15)00031-5/sbref0210

	Bronchogenic cysts. Importance of infection in adults. Study of 12 cases
	Background
	Materials and methods
	Results
	Discussion
	Conclusion
	Conflict of interest
	Acknowledgement
	References


