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Table  1

Diagnostic yield for granulomatous inflammation and location of sampling.

Type of procedure n Diagnostic yield [n, (%)]

Overall bronchoscopy 40 39 (97.5%)

TBNA alone (per patient) 40 37 (92.5%)

TBNA/station 84 70 (83.3%)

TBNA* Station 2R, 2L 0 NA

TBNA Station 4R 15 10 (66.6%)

TBNA Station 4L 4 3 (75%)

TBNA Station 7 34 30 (88.2%)

TBNA Station 10R 2 1 (50%)

TBNA Station 10L 1 1 (100%)

TBNA Station 11R 9 8 (88.8%)

TBNA Station 11 L 19 17 (83.3%)

Transbronchial lung biopsy 33 10 (26%)

Endobronchial lung biopsy 38 13 (39%)

*TBNA, transbronchial needle aspiration; Lymph node stations are defined as per

IASLC lymph node map.8

constituted 60% (24) of the patients. Average age was  52 years

(range 26–79 years).

Diagnostic yield of EBUS-TBNA and TBLB for sarcoidosis was

97.5% (39/40). The diagnostic yield of TBNA alone for pathological

confirmation of granulomatous inflammation was 92.5% (37/40).

TBLB was diagnostic in  2 cases without a  TBNA diagnosis. Eighty-

four LNs were sampled in the sarcoidosis group. Median number of

LN sampled per patient was 2.  The diagnostic yield for sarcoidosis

per sampled LN was 83.3% (70/84). Station 7 LN was  most frequen-

tly sampled (n =  34) with a  diagnostic yield of 88%. The diagnostic

yield of various locations and biopsies for sarcoidosis is  presented

in Table 1. All patients with unexplained benign lymphadenopathy

were followed up for at least 6 months.

No procedure related adverse events were noted. One anest-

hesia related adverse event occurred. We  had two instances of

sheath breakage from the needle as previously reported5 without

any damage to the bronchoscope.

The current review adds to the growing literature on the uti-

lity of EBUS TBNA for establishing the diagnosis of granulomatous

inflammation in patients with mediastinal and hilar lymphade-

nopathy. The randomized controlled studies published using this

needle were directed toward malignant lymphadenopathy.6 There-

fore, we would like to share our  3-year experience and diagnostic

data with selective use of this needle. The needle is  marketed as

being more flexible as compared to other needles and authors expe-

rience is in-line with prior published reports.4 We  continued to

observe a high diagnostic yield for sarcoidosis. However, opposed

to our initial findings where we did not  see an incremental benefit

from TBLB,5 in this continuation series 2 patients (5%) were diag-

nosed solely on basis of TBLB. Both these  patients had firm LNs with

scant aspirate. One patient was clinically diagnosed with sarcoido-

sis based on response to steroid despite benign cytology and the

procedure was considered non-diagnostic.

No patient in this series required additional tissue sampling for

diagnosis of granulomatous inflammation. While this review was

directed toward sarcoidosis patients, it was noted by the author

that many of these patients were referred for evaluation of  lymp-

homa given the overlap in  symptoms and radiographic findings.

We  were able to establish a  diagnosis of lympho-proliferative

disorder in 7 patients but 57% (4/7) required repeat procedures for

subtyping.

The sheath breakage events were reported to the manufacturer

and no  manufacturing defect was  identified. In both the instances,

lymph nodes were firm and lymph node puncture was  deemed cha-

llenging. We  speculate that the incidents could be related to  the

excessive torsional strain on the needle.

Since the introduction of this needle, newer needles have been

marketed with the promise of providing core specimens. There

is  a  shift toward endoscopic needle biopsy over aspiration in the

gastroenterology literature.7 Similar trend might be noted in pul-

monary medicine in coming years as the need for tissue increases.

In the absence of comparative data, good performance data and

familiarity with design might be a factor for some proceduralists

to continue using this needle. It  is possible that different attributes

of each needle might make them better suited for different patho-

logies. We  share our data to add to the scant available literature

about using this needle for granulomatous lymphadenopathy.
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Aspergilosis invasora como complicación de
infección por virus influenza H3N2

Invasive Aspergillosis as a Complication of Influenza Virus H3N2

Infection

Estimado Director:

La  aspergilosis invasiva aparece de forma habitual en pacientes

inmunocomprometidos, fundamentalmente en pacientes con neu-

tropenia o que reciben tratamiento con corticoides, antibióticos o

fármacos citotóxicos1, siendo infrecuente en  pacientes con inmu-

nidad celular conservada. En los últimos años se han descrito varios

casos de infección fúngica por Aspergillus como una complicación

a  valorar en  pacientes que presentan un proceso neumónico en el

curso de la  infección por virus influenza2.

Presentamos un caso de un paciente con infección por virus

influenza que presentó como complicación una aspergilosis inva-

sora que ocasionó su fallecimiento.

https://doi.org/
http://www.archbronconeumol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
mailto:mpausin@psmar.cat
https://doi.org/10.1016/j.arbres.2019.11.028
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0150
mailto:saulojfg@gmail.com
https://doi.org/10.1016/j.arbres.2019.12.005
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
mailto:JMartinezL@parcdesalutmar.cat
https://doi.org/10.1016/j.arbres.2019.12.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0130
mailto:fernandorevuelta1@gmail.com
https://doi.org/10.1016/j.arbres.2019.12.019
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0105
mailto:fvillarleon@yahoo.es
https://doi.org/10.1016/j.arbres.2019.12.022
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0090
mailto:vplaza@santpau.cat
https://doi.org/10.1016/j.arbres.2019.12.029
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30603-9/sbref0080
mailto:akshubalwan@gmail.com
https://doi.org/10.1016/j.arbres.2019.12.032
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.12.024&domain=pdf


Cartas Científicas /  Arch Bronconeumol. 2020;56(6):395–408 407

Figura 1. Condensación pulmonar basal derecha.

Paciente de 50 años diagnosticado de inmunodeficiencia común

variable en tratamiento con inmunoglobulinas intravenosas cada 3

semanas, en situación de estabilidad clínica, sin  infecciones desta-

cables en los últimos 3 años, que acude a su médico de atención

primaria por tos irritativa, fiebre elevada y  disnea recibiendo trata-

miento con levofloxacino sin  mejoría, por lo que acude a urgencias.

En  la exploración se  registra TA 133/85, pulso: 111 por minuto,

20 respiraciones por minuto y  se encuentra afebril. Valores séricos

de inmunoglobulinas: IgA: 0 g/l;  IgG: 7,05 g/l;  IgM: 0,73 g/l. En la

radiografía de tórax se  observaba pérdida de volumen izquierdo e

imágenes de bronquiectasias bilaterales sin cambios radiológicos.

Se decidió ingreso hospitalario por insuficiencia respiratoria. La PCR

en el exudado faríngeo fue positiva para virus influenza (H3N2),

iniciándose tratamiento con corticoides sistémicos y oseltamivir,

añadiendo piperacilina/tazobactam y  amikacina intravenosa. Tras

una mejoría inicial, al 5.◦ día de ingreso sufre un empeoramiento

con taquipnea, taquicardia y  aparición de una condensación radio-

lógica pulmonar basal derecha (fig. 1), por lo que se traslada al

servicio de medicina intensiva precisando intubación y ventilación

invasiva. Se añadió linezolid y  colistina intravenosa al tratamiento.

Se realizó broncoscopia, objetivando imágenes de membranas

blanquecinas en el árbol bronquial bilateral con toma de bron-

coaspirado y lavado broncoalveolar con incontables colonias de

Aspergillus fumigatus y Aspergillus terreus sensibles a  voriconazol y

anfotericina B. El análisis de galactomanano en el lavado broncoal-

veolar y  sangre fue negativo. Se añadió tratamiento con voriconazol

con escasa mejoría, y  posteriormente con anfotericina B presen-

tando el paciente un cuadro de shock refractario y  síndrome de

distrés agudo, lo que ocasionó su fallecimiento.

Las  complicaciones más  frecuentemente descritas en pacien-

tes con infección por virus influenza son el distrés respiratorio

agudo, la sobreinfección bacteriana, la  selección de cepas resis-

tentes a oseltamivir y  la  hemorragia pulmonar, que pueden llevar

a un curso tórpido en  pacientes inmunocomprometidos1. No es

habitual pensar en  Aspergillus como un patógeno capaz de causar

enfermedad invasora en pacientes con infección viral, sin  embargo,

desde 2010 se han publicado varios casos de infección por virus

influenza y complicación con aspergilosis invasiva tras el inicio de

la infección viral. De esta manera la infección por virus influenza

representa un nuevo factor de riesgo para la infección fúngica

invasora.

La patogénesis podría ser que el virus influenza (y el virus H1N1

con mayor frecuencia) puede causar un daño severo y  difuso en

la mucosa respiratoria, provocando disrupción de la misma  y una

alteración del aclaramiento ciliar normal3–5, lo que permite la inva-

sión por hongos. El virus puede dañar además las defensas locales

frente a  Aspergillus, puede alterar la  fagocitosis local que producen

los macrófagos alveolares y reducir la funcionalidad de las células

natural killer y de otras respuestas inmunes6,7. Recientemente se

ha publicado que el virus daña también los niveles pulmonares y

sistémicos de citoquinas y la función de los fagocitos pulmonares

produciendo un estado de deficiencia inmune8,9.

Cuando la infección por virus influenza se complica con coin-

fección fúngica la mortalidad es aproximadamente del 50-60%,

5 veces superior a la  mortalidad de los pacientes hospitalizados

con la infección vírica únicamente3,10.  En la serie publicada por

Van de Veerdonk et al.11 la  mortalidad por aspergilosis invasiva

en pacientes con influenza fue del 55%. La ausencia de sospecha,

la interferencia de la infección por virus influenza subyacente y  el

uso limitado de los métodos diagnósticos serológicos impide un

diagnóstico precoz, retrasa el tratamiento y conduce a una mayor

mortalidad.

A pesar de las altas tasas de mortalidad, esta asociación no se

notifica de forma habitual12.  De esta manera el aislamiento de

Aspergillus spp. observado en  los cultivos obtenidos de muestras

broncoscópicas de los pacientes ingresados en  UVI con infección

por virus influenza pueden ser infraestimados, siendo considera-

dos contaminantes a  pesar de su potencial de ocasionar enfermedad

invasiva. La presencia de enfermedad pulmonar estructural, altas

dosis de corticoides y defectos en las células T  durante la infección

por virus influenza pueden ser responsables de un grupo emergente

de pacientes con alto riesgo de aspergilosis invasiva.

En el estudio realizado por Wauters et al.13 se observó que el uso

de esteroides en los 7 días previos al ingreso en la UCI fue un factor

de riesgo independiente para la coinfección fúngica. Los pacien-

tes con influenza que reciben tratamiento con corticoides antes o

después de su ingreso en la  UCI deben de ser evaluados cuidado-

samente por una posible coinfección por Aspergillus; los autores

sugieren que los esteroides sistémicos deben evitarse en  pacientes

con influenza, incluso en aquellos que desarrollan un distrés agudo

asociado a  la  infección por influenza.

Nuestro paciente presentaba una inmunodeficiencia común

variable en tratamiento con inmunoglobulinas, siendo los valores

de inmunoglobulinas normales, exceptuando la IgA, sin infeccio-

nes en los últimos años. Las infecciones que se describen con

mayor frecuencia en  estos pacientes son infecciones bacterianas

(otitis, sinusitis, neumonía, diarrea. . .)  en relación con el defecto

en la inmunidad humoral, cuyo papel en la aspergilosis invasora es

menor mientras la inmunidad celular es clave14.

El interés de esta carta científica es llamar la atención sobre el

riesgo aumentado de aspergilosis invasiva en pacientes con infec-

ción por virus influenza (H1N1 con mayor frecuencia). En pacientes

en los que empeoran los síntomas debe realizarse de forma precoz

una TAC de tórax y broncoscopia, con el fin de asegurar un diagnós-

tico precoz y tratamiento de la aspergilosis invasiva en caso de que

existieran signos que indiquen su presencia. Teniendo en  cuenta los

resultados aportados en la bibliografía, los cultivos respiratorios

con especies de aspergillus en pacientes críticamente enfermos,

particularmente en  aquellos con infección por virus influenza, no

deben ser necesariamente considerados contaminantes o coloniza-

dores. En estos pacientes debe realizarse un diagnóstico precoz y

estrategias de tratamiento y deberían realizarse estudios multicén-

tricos para definir mejor la incidencia y evolución12,15.
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