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On ultrasound, SCC is less well defined and, rather than
an anechoic or hypoechoic center, it has a heterogeneous,
hypoechoic echostructure, with erosion of the nail plate
and a variable degree of vascularity.® In contrast to SCC,
plain x-rays of a bone defect caused by a KA typically show
well-defined borders, as KAs do not show intensely invasive
behavior.>

Other imaging studies to evaluate bone involvement,
apart from ultrasound, include computed tomography and
magnetic resonance imaging. However, color Doppler ultra-
sound has been described as the method of choice as it
provides the most sensitive images for the diagnosis of
ungual and periungual tumors. Computed tomography and
magnetic resonance imaging usually present false negatives
in tumors measuring less than 3mm and poor definition of
the ungual and periungual planes.®

In conclusion, when an ungual tumor is suspected, the
clinical findings should be correlated with the ultrasound
findings, and this should be completed by adequate histolog-
ical analysis. Although the ultrasound findings were unusual
in our case, color Doppler ultrasound enabled the diagnosis
of a periungual tumor to be confirmed. This can favor early
diagnosis and aid surgical planning.
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Cutaneous Collagenous
Vasculopathy: A Case Report
and Review of the Literature”

@ CrossMark

Vasculopatia colagena cutanea. Aportacion de
un caso y revision de la literatura

To the Editor:

Cutaneous collagenous vasculopathy (CCV) is an idiopathic
microangiopathy affecting blood vessels of the superficial
dermal vascular plexus.'- It is a rare condition characterized
by the appearance of multiple cutaneous telangiectasias
with a variable distribution on the trunk and limbs, but it
does not affect the mucosas or nail bed and has not been

* Please cite this article as: Castifieiras-Mato |, Rodriguez-Lojo
R, Fernandez-Diaz ML, Bal-Nieves F. Cutaneous Collagenous Vas-
culopathy: A Case Report and Review of the Literature. Actas
Dermosifiliogr. 2016;107:444-447.

associated with systemic repercussions in the cases reported
in the literature.>=> CCV shows marked clinical similarities
with generalized essential telangiectasia, which is the main
clinical differential diagnosis to be considered."* Since its
first description in the year 2000 by Salama and Rosenthal'
and up to the year 2015, we have found reports of 28 new
cases of CCV (Table 1). We present a patient recently diag-
nosed with CCV in our department.

The patient was a 74-year-old man with a past history of
adenoma of the prostate. He was on no long-term treat-
ment. He was seen in our department for evaluation of
reddish skin lesions that had developed progressively over
the previous 3 years. The telangiectasias had first appeared
on the lower limbs and, over the course of a few years, had
spread to the abdomen and to the forearms. The patient
reported occasional pruritus. There was no personal or fam-
ily history of widespread cutaneous telangiectasias or of
mucosal bleeding. Physical examination revealed erythema-
tous plaques formed of multiple telangiectatic vessels; the
plaques were distributed symmetrically over the forearms
(Fig. 1A), lower abdomen, thighs (Fig. 1B), and lower legs
(Fig. 1C). There were no mucosal or nail bed alterations.


dx.doi.org/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.03.020&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://www.ema.europa.eu/docs/es_ES/document_library/EPAR_-_Product_Information/human/000781/WC500023473.pdf
http://www.ema.europa.eu/docs/es_ES/document_library/EPAR_-_Product_Information/human/000781/WC500023473.pdf
http://www.ema.europa.eu/docs/es_ES/document_library/EPAR_-_Product_Information/human/000781/WC500023473.pdf
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
mailto:natachagarrido@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.03.020&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
mailto:raquel.santesteban@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.03.020&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0105
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0110
mailto:suhhaejin@gmail.com
mailto:hsuhoh@yahoo.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.03.020&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0100
mailto:benigno.monteagudo.sanchez@sergas.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.03.020&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0020
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0025
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0030
mailto:luciaascanioarmada@gmail.com
mailto:mlascanio@fhalcorcon.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.03.020&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0040
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0045
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30027-0/sbref0070
mailto:xworts@yahoo.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.03.020&domain=pdf

CASE AND RESEARCH LETTERS 445
Table 1 Cases of Cutaneous Collagenous Vasculopathy.
Authors Sex Age Past History Clinical Course Site Symptoms
Salama and Rosenthal’ M 54 Depression 5y LL, trunk, UL No
Davis et al.? M 59 DM, HT, HL 7 mo UL, chest, abdo No
Davis et al.? M 62 Pso, DM, HT NR LL No
Davis et al.? M 80 AF, CVI NR LL, abdo, back No
Monteagudo et al.* M 68 HT, HL, HU, AA 15y LL, abdo, UL No
Kanitakis et al.? M 65 HT, IHD, BPH 5y LL, trunk, UL No
Pérez et al.’ F 51 Pso, Hypothyr 16y LL, trunk, UL Pruritus
Pérez et al.® F 71 Osteoporosis 4y LL, UL, chest, face No
Lloyd et al.’ F 16 Depression 3y LL, UL, trunk No
Gonzalez et al.® F 83 AF, IHD, HT, HCV 20y LL, abdo, UL No
Gonzélez et al.® F 74 LE, CVI MMy LL No
Burdick et al.” M 68 HT, HL Weeks UL, LL No
Burdick et al.” M 59 DM, HT Months LL, abdo No
Burdick et al.” M 70 HT, DM, HL 10y Right leg No
Burdick et al.’ F 41 BCC Years Forearms No
Bernard et al. (2012) F 47 Pso, DM, HT 7 mo No
Echeverria et al.'® F 42 7y LL, abdo, UL No
Moulonguet et al. (2013) F 74 HT 15y LL, trunk, UL No
Salama et al. (2014) M 84 DM 3y LL, trunk Pruritus
Borroni et al. (2014) F 58 HT, asthma 5y Trunk, feet Cold
Bardazzi et al. (2014) F 57 Uveitis, HT 9y UL, LL, trunk, face No
Salama® F 68 CKD, CF NR LL No
Salama® F 85 DM 10y LL No
Salama® F 50 2y LL, UL No
Salama® F 69 DM NR LL, UL, abdo No
Salama® F 56 25y LL, UL, trunk No
Salama® F 42 Raynaud 20y LL No
Salama® M 73 2.5y LL, UL No
Castineiras et al.? M 74 BPH 3y LL, abdo, UL Pruritus

Abbreviations: AA, alopecia areata; abdo, abdomen; AF, atrial fibrillation; BCC, basal cell carcinoma; BPH, benign prostatic hyperplasia;
CF, cryofibrinogenemia; CKD, chronic kidney disease; CVI, chronic venous insufficiency; DM, diabetes mellitus; F, female; HCV, Hepatitis
C virus infection; HL, hyperlipidemia; HT, hypertension; HU, hyperuricemia; Hypothyr, hypothyroidism; IHD, ischemic heart disease; LE,
lupus erythematosus; LL, lower limbs; M, male; NR, not reported; PH, past history; Pso, psoriasis; UL, upper limbs.

@ Present case.

/ p //"'v. ‘
Figure 1
Telangiectasias on the lower legs.

On a suspicion of generalized essential telangiectasia or
CCV, a biopsy was taken from a lesion on the abdomen. His-
topathology showed dilated small-caliber vascular lumina
in the papillary dermis (Fig. 2A) with walls thickened by
perivascular deposits of an amorphous hyaline material that
stained positive with periodic acid Schiff-diastase (Fig. 2B)

A, Symmetrical telangiectatic plaques on the lateral aspect of the forearms. B, Telangiectasias on the thighs. C,

but negative with Congo red; immune staining was positive
for type v collagen (Fig. 2 C).

Additional tests including complete blood count,
biochemistry, rheumatoid factor, C-reactive protein,
erythrocyte sedimentation rate, coagulation studies,
antinuclear antibodies, complement fractions C3 and C4,
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Figure 2

A, Dilated blood vessels with an irregular outline and thickened walls in the papillary dermis. Hematoxylin-eosin, original

maghnification x 40). B, Deposits of a homogeneous, eosinophilic, periodic acid-Schiff (PAS)-positive material around the vessel
lumina. PAS-diastase, original magnification x 100). C, Immune staining of these same deposits was positive for type v collagen.

and thyroid function were normal or negative. Protein
electrophoresis detected a k-type immunoglobulin G mono-
clonal gammopathy of undetermined significance, for which
the patient was referred to the hematology department for
study and follow-up.

A diagnosis of CCV was made. The patient rejected laser
treatment.

CCV is a rare disease characterized by the appearance of
widespread cutaneous telangiectasias that often first arise
on the lower limbs and progressively spread to the rest of
the body.® Cases reported in the literature did not show
involvement of the oral mucosa or conjunctiva.”? The dis-
ease affects adults, with no difference between the sexes,
with a mean age at onset of 62 years (range, 41-85 years);
a single case has been reported in a pediatric patient aged
16 years.’ Some patients report occasional pruritus, but the

Table 2 Clinical Characteristics of Patients With Cutaneous
Collagenous Vasculopathy.

Age Patients, n Percentage
Adult>50y 24 82.7
Adult <50y 4 13.8
Pediatric 1 3.4
Sex

Female 17 58.6

Male 12 41.4
Site of the telangiectasias

LL, trunk 25 86.2

UL 17 58,6

Face 2 6.9

Oral mucosa/conjunctiva 0 0
Symptoms

Asymptomatic 25 86.2

Pruritus 3 10.3
Comorbid conditions

CVRF 15 51.7

ACTD 1 3.4

Hemorrhagic disorders 0 0

Liver disease 1 3.4

Abbreviations: ACTD, autoimmune connective tissue disease;
CVRF, cardiovascular risk factors; LL, lower limbs; UL, upper
limbs.

condition is usually asymptomatic. No familial cases have
been reported to date, nor associated hemorrhagic distur-
bances (Table 2). Diagnosis relies on a good medical history,
paying special attention to the distribution of the telangiec-
tasias, age at onset, family history, symptoms, associated
systemic disorders, and the drug history in patients on
polypharmacy.® The diagnosis is confirmed by histopatho-
logy, which shows the presence in the superficial dermis of
dilated blood vessels with walls thickened by perivascular
deposits of an eosinophilic hyaline material that shows type
v collagen immunoreactivity.”® The etiology and pathogen-
esis of CCV are unknown. It has been suggested that CCV may
be a primary disease due to a genetic defect that alters col-
lagen synthesis in the cutaneous microvasculature, or that
the perivascular fibrosis is a repair process in response to
damage to the cutaneous microvasculature.®?

In the majority of reported cases of CCV, patients were
not treated or this was not specified. Although this is an
asymptomatic condition and is not associated with other
diseases or complications, it can have important cosmetic
and psychologic repercussions. As with other diseases that
cause telangiectasias, laser systems can be an effective
therapeutic option; pulsed dye laser can achieve a marked
improvement in the lesions.
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