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humans and its incidence is rising. Although surgery is the treatment of choice for cSCC, postop-
erative adjuvant radiotherapy has an important role in local and locorregional disease control.
In this review, we analyze the value of postoperative radiotherapy in the management of high-
risk ¢SCC (in particular, cases with perineural invasion), cSCC with positive surgical margins,
and locally advanced cSCC (with parotid gland and/or lymph node metastasis).
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Utilidad de la radioterapia en adyuvancia en el carcinoma epidermoide cutaneo

Resumen El carcinoma epidermoide cutaneo (CEC) es el segundo tumor mas frecuente en
humanos y tiene una incidencia creciente. Aunque la cirugia representa el tratamiento de
eleccion del CEC, la radioterapia adyuvante postoperatoria tiene un papel relevante en el
control local y locorregional de la enfermedad. En esta revision analizamos la utilidad de la
radioterapia postoperatoria en el manejo del CEC de alto riesgo (especialmente con infiltracion
perineural), en el control del CEC con margenes positivos tras la cirugia y en el CEC localmente
avanzado (con metastasis parotideas o ganglionares).
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Cutaneous squamous cell carcinoma (cSCC) is the second
most common cancer in human. Its incidence has risen
in epidemic proportions in recent decades' and is proba-
bly underestimated.? In the United States, approximately
700 000 new cases of ¢SCC are diagnosed every year,? and
the lifetime risk of developing this cancer is between 7%
and 11%,3 with slightly higher rates in men.* In Spain, the
estimated incidence is 38.16 cases per 100 000 person-
years.> The overall risk of metastasis in cSCC ranges between
between 2% and 6%.° The overall mortality attributable to
cSCC is 2%,? but when the disease spreads, 5-year mortality
rates vary between 20% and 50%.¢ ¢SCC accounts for most
deaths attributable to skin cancer in individuals older than
85 years,? and in some areas of the United States, death
from cSCC is comparable to that from renal or oropharyngeal
carcinoma or melanoma.?

Although surgery is the treatment of choice in cSCC,
radiotherapy can be useful in selected cases,” particularly
when a patient cannot or chooses not to undergo surgery
or has an unresectable tumor.® Radiotherapy has proven
to be useful as a first-line treatment with curative intent
(radical radiotherapy), as an adjuvant to surgery, and as
palliative treatment.’~'* Although it provides an alternative
to surgery, it has lower cure rates and an appreciable pro-
portion of tumors exhibiting aggressive behavior recur after
treatment.”">'® |n this review, we focus on the adjuvant
role of radiotherapy in cSCC. There is some controversy on
its usefulness in patients with positive margins after exci-
sion or with high-risk criteria, such as perineural invasion
(PNI). We will also discuss the evidence for the use of adju-
vant radiotherapy in locally advanced cSCC (i.e., cSCC with
parotid gland or cervical lymph node involvement).

lonizing radiation damages DNA and primarily leads to the
death of cells with the lowest degree of differentiation and
the highest level of mitotic activity. To prevent damage to
healthy tissue, it is essential that the therapeutic dose is
deposited in the tumor. Tumor heterogeneity, histologic fea-
tures (including degree of differentiation), and total cell
volume are all key factors in radiocurability.’”"

The dose absorbed from ionizing radiation is measured in
Grays (Gy). One Gy is equivalent to 100 cGy or 100 rads and
the corresponding radiation is 1 Joule of energy absorbed
per 1kg of mass of irradiated material. Radition does not
cause the immediate death of cells, but rather affects their
mitotic capacity and this may not occur for 2 or 3 cell cycles.
It is therefore important not to prematurely assess treat-
ment response. An assessment made after approximately
3 months can be considered to be reliable. Inactive tumor
remnants can take months or even years to be totally reab-
sorbed, and it is therefore advisable to adopt a prudent,
vigilant attitude.""?

Numerous techniques, together with diverse regimens
and total doses, exist for administering radiotherapy
(Table 1). The National Comprehensive Cancer Network
(NCCN) Clinical Practice Guidelines for cSCC accept the use
of different radiotherapy modalities (in particular external

modalities) depending on the experience and availability
at each center,”’ as it has been demonstrated that they
perform similarly in terms of effectiveness, safety, and cos-
metic outcomes.?'"?’ Choice of technique is also influenced
by tumor type, treatment intention (radical, adjuvant, or
palliative), tumor depth, and anatomic location. Megavolt-
age radiotherapy, which is delivered by a linear accelerator,
has a greater penetration capacity and is therefore useful
for treating internal malignancies while largely sparing the
skin. Low-energy radiation (kilovoltage and orthovoltage), is
preferred when treating cutaneous lesions where deep pen-
etration and skin preservation are not desirable. The dose
of radiotherapy administered is known as a fraction. The
standard fraction used in oncological dermatology is 2.5 Gy
administered 5 days a week, generally from Monday to Fri-
day. Shorter regimens spanning just 2 to 3 days have been
attempted, but they do not seem to offer significant advan-
tages, as they lengthen the overall treatment time and may
reduce local disease control. Hypofractionation refers to
the use of higher doses (4-7 Gy) per fraction, which results
in a lower total dose. Hypofractionation (higher doses and
fewer fractions) is useful for small lesions or for frail or
elderly patients.?®?° Fractionated schedules tend to mini-
mize long-term adverse effects, improving thus treatment
effectiveness and tolerability.

The limitations of radiotherapy include adverse effects
and complications on the one hand and contraindications
on the other. Skin reactions triggered by radiotherapy are
referred to as radition-induced dermatitis or radiodermati-
tis. They can be acute or delayed. Acute reactions last
for several weeks and initially consist of erythema and
slight dry scaling followed by a somewhat moister scal-
ing and mild bleeding. Delayed reactions usually appear
months or years after treatment and are more common with
higher treatment doses. The most common late reactions
are hypopigmentation and hyperpigmentation, telangiec-
tasisas, epidermal atrophy, skin fragility, sebaceous gland
atrophy, alopecia, fibrosis, necrosis, and an increased risk
of certain tumors, such as angiosarcoma.*° Of note among
the contradidications for radiotherapy are 1) young age, 2)
verrucous squamous cell carcinoma, 3) genodermatoses with
a predisposition for cancer, and 4) immunodepression.’

Another potential limitation is the cost of treatment and
the need for infrastructure. The cost of treating a single
¢SSC ranges from $512.38 in the case of certain superfi-
cial therapies to almost $8000 for outpatient brachytherapy
modalities,®’ making it more expensive than conventional
surgery and even Mohs micrographic surgery.*?

PNI is observed in between 2.5% and 14% of cSCCs and
is normally detected as an incidental histologic finding.*?
It has been linked to poor prognosis and a higher rate of
metastasis and disease-specific death.33-*® The risk factors
in ¢SCC are male sex, recurrent disease, a centro-facial
location, poor histologic differentiation, and deep subclini-
cal extension.** Although there is some evidence supporting
better disease control following postoperative radiotherapy
in patients with clinical PNI or cranial nerve involvement,*
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Radiotherapy Modalities for Skin Cancer.
Type Characteristics and Indications
External - Dermopan-superficial Maximum dose is deposited on the surface of the skin

radiotherapy radiotherapy
(orthovoltage photons)
- Linear accelerator

electrons

Superficial tumors

Rapid decrease in depth dose
Need for placement of special material to increase the superficial dose (bolus)

Radiation should be delivered as perpendicularly as possible
Deeper or larger tumors

- High-energy photons

Used for tumors that invade deep layers

Treatment is planned with computerized tomography
Locally advanced skin tumors

Brachytherapy - Low-dose-rate

or contact interstitial

therapy brachytherapy
- High-dose-rate contact
brachytherapy

Administration of highly localized dose using needles inserted in the tumor
Requires hospital admission

Periorificial skin tumors in embryonic fusion planes of the face

Standard surface applicators are used for flat surfaces while special molds are
used for tumors located in curved or uneven anatomic sites

Outpatient procedure

Early nonmelanoma skin cancer or as an adjuvant in patients with positive
margins after surgery

this beneft is not so clear in the case of cSCC with incidental
PNJ.39-41

Incidental PNI is not uncommon in ¢SCC, and it is therefore
necessary to evaluate the need for and benefit of postop-
erative (adjuvant) radiotherapy in this setting, as it is a
costly treatment that is not free of adverse effects and
requires multiple hospital visits by patients who are gener-
ally elderly. Incidental PNI has been associated with a risk of
local recurrence (17%), lymph node metastasis (10%), distant
metastasis (3%), and disease-specific death (6%).%

It has been difficult to evaluate the usefulness of postop-
erative radiotherapy in incidental PNI for several reasons,
the main ones being the small size of the series studied
to date and the difficulty of distinguishing between inci-
dental and clinical involvement. As the results to date
have been inclusive,*# they tend to be interpreted dif-
ferently depending on the type of study. Review articles,
which are generally more neutral, tend to agree on the lack
of evidence supporting postoperative radiotherapy in this
setting, while guidelines, which tend to take a more prag-
matic approach, have traditionally opted for recommending
this treatment.”'> In cases of doubt, the recommendation
is to treat, probably because of the low associated risk.
There is a need for better designed studies to evaluate
the indications for postoperative radiotherapy. More stud-
ies, ideally prospective, with larger numbers of patients,
could help to resolve some of the doubts in this area,
as could stratification of incidental PNI into subtypes in
an attempt to identify the most aggressive forms. This
second approach could help to determine the benefits of

postoperative radiotherapy with greater ease and fewer
patients.

The potential importance of the diameter of involved
nerves in ¢SCC emerged in 2009.% In a surprisingly small
study (involving just 48 patients), Ross et al.>> showed that
cSSS with invasion of nerves with a diameter of less than
0.1mm had a more favorable prognosis than tumors with
invasion of larger nerves. The importance of the diameter of
invaded nerves in cSCC was subsequently validated in larger
series.>344” The findings of these studies led to the incor-
poration of PNI or rather the presence of involved nerves
below the dermis (as deep nerves tend to have a caliber
>0.1mm) as a risk factor for staging primary tumors in the
eighth edition of the American Joint Committee on Cancer’s
Staging Manual.*®*°

Although prognosis is influenced by the diameter of
nerves invaded by cSCC,***% no studies have assessed
the usefulness of postoperative radiotherapy according to
this factor. The authors of a recent systematic review pro-
posed using postoperative radiotherapy in cSCC with the
involvement of nerves with a diameter of 0.1 mm or more,*?
although this recommendation was not based on studies
specifically designed to address this question. In brief, the
use of radiotherapy to treat cSCC with incidental PNI involv-
ing nerves with a diameter of less than 0.1 mm does not
appear to be justified, probably because these tumors do
not exhibit aggressive behavior in the absence of radiother-
apy. Finally, the usefulness of radiotherapy in cases with
PNI involving large-caliber nerves remains to be demon-
strated.

A number of recent studies have indicated that adju-
vant radiotherapy may also be particularly useful in cSCCs
with extensive PNI, defined as the involvement of more
than 2 nerves, and concluded that treatment of cSCC with
focal PNI (involvement of 1 or 2 nerve fibers) did not alter
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prognosis.>*>® The 2017 NCCN guidelines included extensive
PNI as an indication for postoperative radiotherapy.?’

Invasion of large-caliber nerves by cSCC is associated with
a poor prognosis.’>*> Some patients report pain, tingling,
parestesia, anesthesia, or paralysis, and these manifesta-
tions tend to be accompanied by radiologic evidence of PNI.
Such tumors are classified as cSCCs with clinical PNl and have
a worse prognosis (recurrence and disease-specific death)
than cSCCs with incidental histologic PNI.“? The specific risks
reported for tumors previously treated with radiotherapy
are 37% for local recurrence, 6% for lymph node metastasis,
0.5% for distance metastasis, and 27% for disease-specific
death.*

In view of the poor prognosis associated with cSCC with
clinical PNI, the standard approach has been to adminster
adjuvant radiotherapy, regardless of the status of the surgi-
cal margins.>" > The level of disease control achieved in such
cases, however, is always lower than that achieved in cSCC
with incidental PNI.?8>3-% The use of postoperative radio-
therapy to treat cSCC with clinical PNl is indicated in certain
treatment guidelines.?’ A recent study comparing the use-
fulness of neoadjuvant radiotherapy (presurgery) with that
of a more conventional regimen of surgery plus postop-
erative radiotherapy in cSCC of the head and neck with
clinical PNI found better response rates for the combined
treatment.*® Patients with clinical PNI should be scheduled
for follow-up visits with magnetic resonance imaging, as this
is the best technique for visualizing nerve involvement.?

Between 5.8% and 17.6% of patients with ¢SCC have posi-
tive margins following excision depending on the technique
used.>¢-%* cSCCs with a close or positive surgical margin
have a higher risk of local recurrence and locoregional
metastasis.®® Postoperative radiotherapy would therefore
appear to be an option for tumors with incomplete margins
or that cannot be fully resected. Only 1 study, however, has
evaluated the impact of postoperative radiotherapy in cSCC
with positive margins.®® In a study of cSCCs of the lower
lip that included tumors with a close or positive margin,
Babington et al.®® observed a local recurrence rate of 64%
for tumors with positive margins that were not re-excised
versus a rate of just 6% for those treated with postoperative
radiotherapy.

Postoperative radiotherapy has also been recommended for
high-risk tumors.®” The main challenge lies in the defi-
nition of high risk. Although the main guidelines on the
management of cSCC differ in some aspects (Table 2), they
largely agree on the following factors defining high risk: a
diameter of over 2cm, a thickness of over 2mm (and espe-
cially 6 mm), poor differentiation, an ear or lip location,

PNI, recurrence, and immunodepression.” 449 Nonethe-
less, few studies have assessed the impact or usefulness
of radiotherapy in cSCC with high-risk features other than
PNI, and most of the evidence that exists is from a 2009
systematic review that indicates that prognosis is gener-
ally excellent (and hence postoperative radiotherapy is not
necessary) as long as the margins are negative.’ Postopera-
tive radiotherapy has also been found to be useful in cSCCs
with high-risk features other than PNI or positive surgical
margins, such as cSCCs with cranial nerve invasion.®

Numerous authors agree that the best approach for achiev-
ing local control in cSCC with parotid gland involvement is
a combination of surgery and radiotherapy.”-7*

Postoperative radiotherapy has also been shown to be
useful for controlling disease in patients with cSCC and cer-
vical lymph node metastasis.”"”’> In 2005, Veness et al.”®
published a study evaluating 167 patients with metastatic
cSCC who had been treated with surgery or with surgery
and postoperative radiotherapy with curative intent.”® The
patients in the combined treatment group showed lower
rates of locoregional recurrence (20% vs 43%) and a higher
rate of 5-year disease-free survival (73% vs 54%).7° The
authors thus considered that the combination of surgery
and adjuvant radiotherapy was the best option in this
setting. More recent studies have showed that postoper-
ative radiotherapy can improve prognosis’”’® and reduce
the risk of death in cSCC with lymph node metastasis,
which has a worse prognosis than cSCC with parotid involve-
ment only.”"7%% There is some consensus that postoperative
radiotherapy is useful in cases of locally advanced cSCC or
cSCC with parotid or lymph node metastasis, particularly
in patients with extracapsular extension or multiple node
involvement.?°

Elective irradition of a clinically NO neck has also been
found to achieve better local control in patients with con-
firmed parotid involvement®"82 and vice versa, as in both
cases subclinical metastasis is assumed to exist. Other
authors, in turn, recommend irradiating the cervical lymph
node region in patients with high-risk ¢SCC® or c¢SCC with
PNI,> although the evidence supporting this recommenda-
tion is weaker.

Systemic treatments that increase radiosensitivity
(chemoradiotherapy) can significantly improve disease
control compared with radiotherapy alone in locally
advanced or regionally metastatic tumors.?42* Nonetheless,
several studies have demonstrated the toxicity of this
combined option for cSCC, particularly in the case of
regimens including the epidermal growth factor receptor
inhibitor cetuximab.® A recent phase Il clinical trial (TROG
05.01 trial, NCT00193895) evaluated the usefulness of
chemoradiotherapy (with carboplatin) versus postoperative
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Classification of High-Risk Squamous Cell Carcinoma According to European, US, and Australian Guidelines.

EDF/EADO/ EORTC (European
Guideline)
2015

NCCN (US Guideline)

2018 CCA/ACN (Australian
Guideline)2008

Thickness > 6 mm Poor differentiation Size > 2 cm
Location and size Area L >20mm Location Scalp
Area M >10mm Periocular region
Area H>6 mm Nose
Recurrent tumor Ear
Thickness > 2 mm Lips

Clark level iv-v
Presence of:

Thickness < 6 mm + at least 2
risk factors

Immunodepression

Genital region
Recurrent tumor

Perineural/perivascular Rapid growth

Risk factors: Diameter >2cm,
poor differentiation, location
on ear or lip, perineural
invasion, recurrence, and
immunodepression
Rapid growth

invasion
Neurologic symptoms
Previous radiotherapy

Thickness > 4 mm
Invasion of
subcutaneous
tissue

Poor differentiation

Abbreviations: CCA/ACN indicates Cancer Council Australia/Australian Cancer Network; EDF/EADO/ EORTC indicates European Derma-
tology Forum/European Association of Dermato-Oncology/European Organisation for Research and Treatment of Cancer; NCCN, National

Comprehensive Cancer Network.

Area L (low risk): Trunk and extremities (excluding pretibial zone, hands, feet, nail unit, and ankle).
Area M (medium risk): Cheeks, forehead, scalp, neck, and pretibial area.
Area H (low risk): Mask areas of the face (centro-facial area, eyelids, eyebrows, periobital area, nose, lips, chin, jaw, preauricular and

postauricular area, temple, ear), genitalia, hands, and feet.

radiotherapy only in patients with high-risk cutaneous
cSCC with lymph node involvement (extracapsular nodal
extension, intraparotid nodal disease, involvement of 2 or
more lymph nodes or involvement of a lymph node >3cm)
or high-risk primary tumors (T3-T4 or in-transit metastasis).
The results showed that the addition of chemotherapy did
not offer any benefit in terms of locoregional recurrence or
disease-free survival.?’

There is broad consensus on the usefulness of adjuvant
radiotherapy in cSCC with PNI, particularly in the case of
extensive involvement or invasion of nerves with a diame-
ter of 0.1 mm or more.”*” The European guidelines, like their
US counterpart, also recommend adjuvant radiotherapy for
cSCC with positive surgical margins when reintervention is
not possible.” The Australian guidelines contain the largest
number of indications for adjuvant radiotherapy and even
consider it a useful option for tumors with positive margins,
high-risk tumors with margins measuring less than 5 mm,
fast-growing tumors, T4 tumors (according to the UICC-2009
classification), and recurrent tumors®’ (Table 3).

Radiotherapy is useful for achieving disease control in cSCC.
On the one hand, it provides an alternative for selected

patients who cannot or choose not to undergo surgery or
who have unresectable tumors. There is as yet no conclusive
evidence to guide the use of postoperative radiotherapy
in ¢SCC according to the size of involved nerves. There
is, however, evidence supporting its use in cases with
large-caliber nerve involvement (clinical or radiological
PNI)*® or histologic (incidental) PNI involving more than
2 nerves (extensive histologic PNI).3%5052 Postoperative
radiotherapy is also useful for achieving local control
in ¢SCC with parotid involvement’"’? and locoregional
cervical lymph node metastasis.”®® Combined parotid and
cervical regional lymph node metastasis is common and
elective cervical lymph node irradiation without cervical
lymphadenectomy is useful for achieving local control in
cSCC with confirmed parotid metastasis only.®"-82.8¢ These
indications should also be contemplated in the case of
immunodepressed patients, as the benefits of radiotherapy
in this setting would outweigh its contraindication in this
population. There is some controversy about the usefulness
of chemoradiotherapy, as some studies have shown it to
be superior to postoperative radiotherapy alone,®8%
while others have linked its use to an increase in toxicity.
Postoperative radiotherapy appears to be useful and the
various clinical guidelines agree on its value for treating
cSCC with positive margins that cannot be re-excised,
although few studies have evaluated this indication.®
Finally, postoperative radiotherapy may be useful in certain
cSCCs with high-risk features (even without PNI and with
tumor-free margins after excision). There are recommen-
dations to this effect in some guidelines, although again,
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Table 3

Indications for Adjuvant Radiotherapy According to European, US, and Australian Guidelines.

EDF/EADO/ EORTC
(European Guidelines) 2015

NCCN (American
Guidelines) 2018

CCA/ACN (Australian
Guidelines) 2008

Substantial perineural
invasion

Positive margins (if surgery

is not possible)

Extensive perineural
invasion or invasion of
large-caliber nerves
Positive margins

Perineural invasion of large-
and small-caliber nerves

Positive margins

Margins < 5 mm
Lymphovascular invasion
T4

Rapid growth

Recurrent squamous cell
carcinoma

Abbreviations: CCA/ACN indicates Cancer Council Australia/Australian Cancer Network; EDF/EADO/ EORTC indicates European Derma-
tology Forum/European Association of Dermato-Oncology/European Organisation for Research and Treatment of Cancer; NCCN, National
Comprehensive Cancer Network.

studies are lacking and according to 1 systematic review,
it would appear that surgery alone is not inferior to surgery
and postoperative radiotherapy in patients with negative
margins.“°

Funding

J.C. received partial funding from the intensification INT
program INT/M/16/17 of the Regional Health Office of
Castilla-Leon.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

1.

Lomas A, Leonardi-Bee J, Bath-Hextall F. A systematic review
of worldwide incidence of nonmelanoma skin cancer. Br J Der-
matol. 2012;1665:1069-80.

. Karia PS, Han J, Schmults CD. Cutaneous squamous cell carci-

noma: Estimated incidence of disease, nodal metastasis, and
deaths from disease in the United States, 2012. J Am Acad
Dermatol. 2013;68:957-66.

. Miller DL, Weinstock MA. Nonmelanoma skin cancer in the

United States: Incidence. J Am Acad Dermatol. 1994;30 5 Pt
1:774-8.

. Alam M, Ratner D. Cutaneous squamous-cell carcinoma. N Engl

J Med. 2001;344:975-83.

. Tejera-Vaquerizo A, Descalzo-Gallego MA, Otero-Rivas MM,

Posada-Garcia C, Rodriguez-Pazos L, Pastushenko I, et al.
Skin cancer incidence and mortality in spain: A system-
atic review and meta-analysis. Actas Dermosifiliogr. 2016;107:
318-28.

. Weinberg AS, Ogle CA, Shim EK. Metastatic cutaneous squa-

mous cell carcinoma: An update. Dermatol Surg. 2007;33:
885-99.

. Stratigos A, Garbe C, Lebbe C, Malvehy J, del Marmol V, Peham-

berger H, et al. Diagnosis and treatment of invasive squamous
cell carcinoma of the skin: European consensus-based interdis-
ciplinary guideline. Eur J Cancer. 2015;51:1989-2007.

. Cranmer LD, Engelhardt C, Morgan SS. Treatment of unre-

sectable and metastatic cutaneous squamous cell carcinoma.
Oncologist. 2010;1512:1320-8.

. Kwan W, Wilson D, Moravan V. Radiotherapy for locally advanced

basal cell and squamous cell carcinomas of the skin. Int J Radiat
Oncol Biol Phys. 2004;60:406-11.

. Manyam BV, Garsa AA, Chin RI, Reddy CA, Gastman B, Thorstad

W, et al. A multi-institutional comparison of outcomes of
immunosuppressed and immunocompetent patients treated
with surgery and radiation therapy for cutaneous squamous
cell carcinoma of the head and neck. Cancer. 2017;123:
2054-60.

. Motaparthi K, Kapil JP, Velazquez EF. Cutaneous Squamous

Cell Carcinoma: Review of the Eighth Edition of the American
Joint Committee on Cancer Staging Guidelines, Prognostic Fac-
tors, and Histopathologic Variants. Adv Anat Pathol. 2017;24:
171-94.

. Barysch MJ, Eggmann N, Beyeler M, Panizzon RG, Seifert B,

Dummer R. Long-term recurrence rate of large and difficult
to treat cutaneous squamous cell carcinomas after superficial
radiotherapy. Dermatology. 2012;224:59-65.

. Perez CA. Management of incompletely excised carcinoma of

the skin. Int J Radiat Oncol Biol Phys. 1991;20:903-4.

. Sabbas AM, Kulidzhanov FG, Presser J, Hayes MK, Nori D. Hdr

brachytherapy with surface applicators: Technical considera-
tions and dosimetry. Technol Cancer Res T. 2004;3:259-67.

. Motley R, Kersey P, Lawrence C, British Association of Derma-

tology, British Association of Plastic Surgeons, Royal College
of Radiologists, Faulty of Clinical Oncology. Multiprofessional
guidelines for the management of the patient with pri-
mary cutaneous squamous cell carcinoma. Br J Dermatol.
2002;146:18-25.

. Bonerandi JJ, Beauvillain C, Caquant L, Chassagne JF, Chaus-

sade V, Clavere P, et al. Guidelines for the diagnosis and
treatment of cutaneous squamous cell carcinoma and precursor
lesions. JEADV. 2011;25 Suppl 5:1-51.

. Grossi Marconi D, da Costa Resende B, Rauber E, de Cassia

Soares P, Fernandes JMJ, Mehta N, et al. Head and neck non-
melanoma skin cancer treated by superficial x-ray therapy: An
analysis of 1021 cases. PloS One. 2016;11:e0156544.

. Hernandez-Machin B, Borrego L, Gil-Garcia M, Hernandez BH.

Office-based radiation therapy for cutaneous carcinoma: Eval-
uation of 710 treatments. Int J Dermatol. 2007;46:453-9.


http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0450
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0455
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0460
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0465
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0470
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0475
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0480
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0485
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0490
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0495
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0500
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0505
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0510
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0515
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0520
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0525
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0530
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0535

482

J. Canueto et al.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Marin A, Vargas-Diez E, Cerezo L. [Radiotherapy in dermatol-
ogy]. Actas Dermosifiliogr. 2009;100:166-81.

National Comprehensive Cancer Network. Squamous Cell Skin
Cancer (Version 2.2018) [accessed 19 Abr 2018]. Available
from: https://www.nccn.org/professionals/physician_gls/pdf/
squamous. pdf

Lovett RD, Perez CA, Shapiro SJ, Garcia DM. External irradi-
ation of epithelial skin cancer. Int J Radiat Oncol Biol Phys.
1990;19:235-42.

Silva JJ, Tsang RW, Panzarella T, Levin W, Wells W. Results
of radiotherapy for epithelial skin cancer of the pinna: The
princess margaret hospital experience, 1982-1993. Int J Radiat
Oncol Biol Phys. 2000;47:451-9.

Griep C, Davelaar J, Scholten AN, Chin A, Leer JW. Electron
beam therapy is not inferior to superficial x-ray therapy in
the treatment of skin carcinoma. Int J Radiat Oncol Biol Phys.
1995;32:1347-50.

Zablow Al, Eanelli TR, Sanfilippo LJ. Electron beam therapy
for skin cancer of the head and neck. Head Neck. 1992;14:
188-95.

Caccialanza M, Piccinno R, Percivalle S, Rozza M. Radiotherapy
of carcinomas of the skin overlying the cartilage of the nose:
Our experience in 671 lesions. JEADV. 2009;23:1044-9.
Cognetta AB, Howard BM, Heaton HP, Stoddard ER, Hong HG,
Green WH. Superficial x-ray in the treatment of basal and
squamous cell carcinomas: A viable option in select patients.
J Am Acad Dermatol. 2012;67:1235-41.

Rio E, Bardet E, Ferron C, Peuvrel P, Supiot S, Campion L, et al.
Interstitial brachytherapy of periorificial skin carcinomas of the
face: A retrospective study of 97 cases. Int J Radiat Oncol Biol
Phys. 2005;63:753-7.

Mendenhall WM, Amdur RJ, Hinerman RW, Cognetta AB,
Mendenhall NP. Radiotherapy for cutaneous squamous and
basal cell carcinomas of the head and neck. Laryngoscope.
2009;119:1994-9.

Pampena R, Palmieri T, Kyrgidis A, Ramundo D, lotti C, Lallas A,
et al. Orthovoltage radiotherapy for nonmelanoma skin cancer
(nmsc): Comparison between 2 different schedules. J Am Acad
Dermatol. 2016;74:341-7.

Veness MJR, Shawn W. Radiotherapy. En: Bolognia JL, Schaffer
JV, Cerroni L. Dermatology. 4th ed. Londres: Elsevier; 2017.
Wolfe CM, Cognetta AB Jr. Radiation therapy (RT) for
nonmelanoma skin cancer (NMSC), a cost comparison:
Clarifying misconceptions. J Am Acad Dermatol. 2016;75:
654-5.

Rogers HW, Coldiron BM. A relative value unit-based cost com-
parison of treatment modalities for nonmelanoma skin cancer:
Effect of the loss of the mohs multiple surgery reduction exemp-
tion. J Am Acad Dermatol. 2009;61:96-103.

Carter JB, Johnson MM, Chua TL, Karia PS, Schmults CD. Out-
comes of primary cutaneous squamous cell carcinoma with
perineural invasion: An 11-year cohort study. JAMA Dermatol.
2013;149:35-41.

Rowe DE, Carroll RJ, Day CL Jr. Prognostic factors for local
recurrence, metastasis, and survival rates in squamous cell
carcinoma of the skin, ear, and lip. Implications for Treat-
ment Modality Selection. J Am Acad Dermatol. 1992;26:
976-90.

Goepfert H, Dichtel WJ, Medina JE, Lindberg RD, Luna MD. Per-
ineural invasion in squamous cell skin carcinoma of the head
and neck. Am J Surg. 1984;148:542-7.

Thompson AK, Kelley BF, Prokop LJ, Murad MH, Baum CL. Risk
factors for cutaneous squamous cell carcinoma recurrence,
metastasis, and disease-specific death: A systematic review and
meta-analysis. JAMA Dermatol. 2016;152:419-28.

Kyrgidis A, Tzellos TG, Kechagias N, Patrikidou A, Xirou P, Kitiki-
dou K, et al. Cutaneous squamous cell carcinoma (SCC) of the

head and neck: Risk factors of overall and recurrence-free sur-
vival. Eur J Cancer. 2010;46:1563-72.


http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0540
https://www.nccn.org/professionals/penalty -@M physician_gls/pdf/squamous.pdf
https://www.nccn.org/professionals/penalty -@M physician_gls/pdf/squamous.pdf
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0550
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0555
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0560
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0565
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0570
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0575
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0580
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0585
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0590
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0600
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0605
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0610
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0615
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0620
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0625
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0630

The Value of Adjuvant Radiotherapy in Cutaneous Squamous Cell Carcinoma

483

38.

39.

40.

1.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Erkan S, Savundra JM, Wood B, Acharya AN, Rajan GP. Clini-
cal perineural invasion of the trigeminal and facial nerves in
cutaneous head and neck squamous cell carcinoma: Outcomes
and prognostic implications of multimodality and salvage treat-
ment. Head Neck. 2017;39:1280-6.

Sapir E, Tolpadi A, McHugh J, Samuels SE, Elalfy E, Spector M,
et al. Skin cancer of the head and neck with gross or microscopic
perineural involvement: Patterns of failure. Radiother Oncol.
2016;1201:81-6.

Jambusaria-Pahlajani A, Miller CJ, Quon H, Smith N, Klein
RQ, Schmults CD. Surgical monotherapy versus surgery plus
adjuvant radiotherapy in high-risk cutaneous squamous cell
carcinoma: A systematic review of outcomes. Dermatol Surg.
2009;35:574-85.

Skulsky SL, O’Sullivan B, McArdle O, Leader M, Roche M, Conlon
PJ, et al. Review of high-risk features of cutaneous squamous
cell carcinoma and discrepancies between the American Joint
Committee on Cancer and NCCN Clinical Practice Guidelines in
Oncology. Head Neck. 2017;39:578-94.

Karia PS, Morgan FC, Ruiz ES, Schmults CD. Clinical and inciden-
tal perineural invasion of cutaneous squamous cell carcinoma: A
systematic review and pooled analysis of outcomes data. JAMA
Dermatol. 2017;153:781-8.

McCord MW, Mendenhall WM, Parsons JT, Flowers FP. Skin
cancer of the head and neck with incidental microscopic
perineural invasion. Int J Radiat Oncol Biol Phys. 1999;43:
591-5.

. Han A, Ratner D. What is the role of adjuvant radiotherapy

in the treatment of cutaneous squamous cell carcinoma with
perineural invasion? Cancer. 2007;109:1053-9.

Ross AS, Whalen FM, Elenitsas R, Xu X, Troxel AB, Schmults
CD. Diameter of involved nerves predicts outcomes in cuta-
neous squamous cell carcinoma with perineural invasion: An
investigator-blinded retrospective cohort study. Dermatol Surg.
2009;35:1859-66.

Karia PS, Jambusaria-Pahlajani A, Harrington DP, Murphy GF,
Qureshi AA, Schmults CD. Evaluation of American Joint Commit-
tee on Cancer, International Union Against Cancer, and Brigham
and Women’s Hospital Tumor Staging for Cutaneous Squamous
Cell Carcinoma. J Clin Oncol. 2014;32:327-34.
Jambusaria-Pahlajani A, Kanetsky PA, Karia PS, Hwang WT,
Gelfand JM, Whalen FM, et al. Evaluation of AJCC tumor stag-
ing for cutaneous squamous cell carcinoma and a proposed
alternative tumor staging system. JAMA Dermatol. 2013;149:
402-10.

Califano JA, Lydiatt WM, Nehal KS, O’Sullivan B, Schmults C,
Seethala RR, et al. Capitulo 15: Cutaneous Squamous Cell Car-
cinoma of the Head and Neck. En: AJCC Cancer Staging Manual,
8th ed. New York, NY: Springer; 2017. p. 171-81.

Canueto J, Roman-Curto C. Novel additions to the AJCC’s
new staging systems for skin cancer. Actas Dermosifiliogr.
2017;108:818-26.

Lin C, Tripcony L, Keller J, Poulsen M, Martin J, Jackson J, et al.
Perineural infiltration of cutaneous squamous cell carcinoma
and basal cell carcinoma without clinical features. Int J Radiat
Oncol Biol Phys. 2012;82:334-40.

Warren TA, Panizza B, Porceddu SV, Gandhi M, Patel P, Wood M,
et al. Outcomes after surgery and postoperative radiotherapy
for perineural spread of head and neck cutaneous squamous cell
carcinoma. Head Neck. 2016;38:824-31.

Lin C, Tripcony L, Keller J, Poulsen M, Dickie G. Cutaneous car-
cinoma of the head and neck with clinical features of perineural
infiltration treated with radiotherapy. Clin Oncol (R Coll Radiol).
2013;25:362-7.

Garcia-Serra A, Hinerman RW, Mendenhall WM, Amdur RJ, Morris
CG, Williams LS, et al. Carcinoma of the skin with perineural
invasion. Head Neck. 2003;25:1027-33.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7.

Jackson JE, Dickie GJ, Wiltshire KL, Keller J, Tripcony L, Poulsen
MG, et al. Radiotherapy for perineural invasion in cutaneous
head and neck carcinomas: Toward a risk-adapted treatment
approach. Head Neck. 2009;31:604-10.

Balamucki CJ, Mancuso AA, Amdur RJ, Kirwan JM, Morris CG,
Flowers FP, et al. Skin carcinoma of the head and neck with
perineural invasion. Am J Otolaryng. 2012;33:447-54.

Khan AA, Potter M, Cubitt JJ, Khoda BJ, Smith J, Wright EH,
et al. Guidelines for the excision of cutaneous squamous cell
cancers in the United Kingdom: The best cut is the deepest. J
Plast Reconstr Aesthet Surg. 2013;66:467-71.

Mirshams M, Razzaghi M, Noormohammadpour P, Naraghi Z,
Kamyab K, Sabouri Rad S. Incidence of incomplete exci-
sion in surgically treated cutaneous squamous cell carcinoma
and identification of the related risk factors. Acta Med lIran.
2011;49:806-9.

Bovill ES, Banwell PE. Re-excision of incompletely excised cuta-
neous squamous cell carcinoma: Histological findings influence
prognosis. J Plast Reconstr Aesthet Surg. 2012;65:1390-5.
Hansen C, Wilkinson D, Hansen M, Soyer HP. Factors
contributing to incomplete excision of nonmelanoma skin
cancer by Australian general practitioners. Arch Dermatol.
2009;145:1253-60.

Talbot S, Hitchcock B. Incomplete primary excision of cutaneous
basal and squamous cell carcinomas in the bay of plenty. N Z
Med J. 2004;117:U848.

Tan PY, Ek E, Su S, Giorlando F, Dieu T. Incomplete excision of
squamous cell carcinoma of the skin: A prospective observa-
tional study. Plast Reconstr Surg. 2007;120:910-6.

Thomas DJ, King AR, Peat BG. Excision margins for nonmelanotic
skin cancer. Plast Reconstr Surg. 2003;112:57-63.

Hallock GG, Lutz DA. A prospective study of the accuracy of the
surgeon’s diagnosis and significance of positive margins in non-
melanoma skin cancers. Plast Reconstr Surg. 2001;107:942-7.
Brodland DG, Zitelli JA. Surgical margins for excision of pri-
mary cutaneous squamous cell carcinoma. J Am Acad Dermatol.
1992;27 2 Pt 1:241-8.

Housman TS, Feldman SR, Williford PM, Fleischer AB Jr, Goldman
ND, Acostamadiedo JM, et al. Skin cancer is among the most
costly of all cancers to treat for the medicare population. J Am
Acad Dermatol. 2003;48:425-9.

Babington S, Veness MJ, Cakir B, Gebski VJ, Morgan GJ. Squa-
mous cell carcinoma of the lip: Is there a role for adjuvant
radiotherapy in improving local control following incomplete
or inadequate excision? ANZ J Surg. 2003;73:621-5.

Basal cell carcinoma, squamous cell carcinoma (and related
lesions) - a guide to clinical management in Australia. Cancer
Council Australia and Australian Cancer Network, Sydney. 2008.
Martorell-Calatayud A, Sanmartin Jimenez O, Cruz Mojarri-
eta J, Guillen Barona C. Cutaneous squamous cell carcinoma:
Defining the high-risk variant. Actas Dermosifiliogr. 2013;104:
367-79.

Raza SM, Ramakrishna R, Weber RS, Kupferman ME, Gidley PW,
Hanna EY, et al. Nonmelanoma cutaneous cancers involving the
skull base: Outcomes of aggressive multimodal management. J
Neurosurg. 2015;123:781-8.

DelCharco JO, Mendenhall WM, Parsons JT, Stringer SP, Cas-
sisi NJ, Mendenhall NP. Carcinoma of the skin metastatic
to the parotid area lymph nodes. Head Neck. 1998;20:
369-73.

O’Brien CJ, McNeil EB, McMahon JD, Pathak I, Lauer CS, Jackson
MA. Significance of clinical stage, extent of surgery, and patho-
logic findings in metastatic cutaneous squamous carcinoma of
the parotid gland. Head Neck. 2002;24:417-22.


http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0635
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0640
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0645
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0650
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0655
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0660
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0665
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0670
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0675
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0680
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0690
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0695
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0700
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0705
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0710
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0715
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0720
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0725
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0730
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0735
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0740
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0745
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0750
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0755
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0760
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0765
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0770
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0775
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0785
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0790
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0795
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0800

484

J. Canueto et al.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Bron LP, Traynor SJ, McNeil EB, O’Brien CJ. Primary and
metastatic cancer of the parotid: Comparison of clinical behav-
ior in 232 cases. Laryngoscope. 2003;113:1070-5.

Audet N, Palme CE, Gullane PJ, Gilbert RW, Brown DH,
Irish J, et al. Cutaneous metastatic squamous cell carci-
noma to the parotid gland: Analysis and outcome. Head Neck.
2004;26:727-32.

Dona E, Veness MJ, Cakir B, Morgan GJ. Metastatic cutaneous
squamous cell carcinoma to the parotid: The role of surgery and
adjuvant radiotherapy to achieve best outcome. ANZ J Surg.
2003;73:692-6.

Veness MJ, Palme CE, Smith M, Cakir B, Morgan GJ,
Kalnins I. Cutaneous head and neck squamous cell carcinoma
metastatic to cervical lymph nodes (nonparotid): A better out-
come with surgery and adjuvant radiotherapy. Laryngoscope.
2003;113:1827-33.

Veness MJ, Morgan GJ, Palme CE, Gebski V. Surgery and adju-
vant radiotherapy in patients with cutaneous head and neck
squamous cell carcinoma metastatic to lymph nodes: Combined
treatment should be considered best practice. Laryngoscope.
2005;115:870-5.

Wang JT, Palme CE, Morgan GJ, Gebski V, Wang AY, Veness
MJ. Predictors of outcome in patients with metastatic cuta-
neous head and neck squamous cell carcinoma involving cervical
lymph nodes: Improved survival with the addition of adjuvant
radiotherapy. Head Neck. 2012;34:1524-8.

Strassen U, Hofauer B, Jacobi C, Knopf A. Management of
locorregional recurrence in cutaneous squamous cell carci-
noma of the head and neck. Eur Arch Oto-Rhino-L. 2017;274:
501-6.

Givi B, Andersen PE, Diggs BS, Wax MK, Gross ND. Outcome
of patients treated surgically for lymph node metastases from
cutaneous squamous cell carcinoma of the head and neck. Head
Neck. 2011;33:999-1004.

Oddone N, Morgan GJ, Palme CE, Perera L, Shannon J, Wong
E, et al. Metastatic cutaneous squamous cell carcinoma of
the head and neck: The immunosuppression, treatment, extra-
nodal spread, and margin status (item) prognostic score to
predict outcome and the need to improve survival. Cancer.
2009;115:1883-91.

Chen AM, Grekin RC, Garcia J, Bucci MK, Margolis LW. Radiation
therapy for cutaneous squamous cell carcinoma involving the
parotid area lymph nodes: Dose and volume considerations. Int
J Radiat Oncol Biol Phys. 2007;69:1377-80.

Herman MP, Amdur RJ, Werning JW, Dziegielewski P, Morris CG,
Mendenhall WM. Elective neck management for squamous cell
carcinoma metastatic to the parotid area lymph nodes. Eur Arch
Oto-Rhino-L. 2016;273:3875-9.

Wray J, Amdur RJ, Morris CG, Werning J, Mendenhall WM.
Efficacy of elective nodal irradiation in skin squamous cell
carcinoma of the face, ears, and scalp. Radiat Oncol. 2015;
10:199.

Apisarnthanarax S, Dhruva N, Ardeshirpour F, Tepper JE,
Shores CG, Rosenman JG, et al. Concomitant radiotherapy and
chemotherapy for high-risk nonmelanoma skin carcinomas of
the head and neck. Int J Surg Oncol. 2011;2011:464829.
Tanvetyanon T, Padhya T, McCaffrey J, Kish JA, Deconti RC,
Trotti A, et al. Postoperative concurrent chemotherapy and
radiotherapy for high-risk cutaneous squamous cell carcinoma
of the head and neck. Head Neck. 2015;37:840-5.

Magrini SM, Buglione M, Corvo R, Pirtoli L, Paiar F, Ponti-
celli P, et al. Cetuximab and radiotherapy versus cisplatin and
radiotherapy for locally advanced head and neck cancer: A ran-
domized phase Il trial. J Clin Oncol. 2016;34:427-35.
Porceddu SV, Poulsen M, Bressel M, Stoneley A, Veness M, Kenny
LM, et al. Postoperative concurrent chemo-radiotherapy versus
post-operative radiotherapy in high-risk cutaneous squamous
cell carcinoma of the head and neck: A randomized phase iii trial

88.

(trans tasman radiation oncology group 05.01 trial; poststudy).
J Clin Oncol. 2017;2017:6008.

Barzilai G, Greenberg E, Cohen-Kerem R, Doweck I. Pattern
of regional metastases from cutaneous squamous cell carci-
noma of the head and neck. Otolaryng Head Neck. 2005;132:
852-6.


http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0805
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0810
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0815
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0820
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0825
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0830
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0835
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0840
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0845
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0850
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0855
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0860
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0865
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0870
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0875
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0880
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885
http://refhub.elsevier.com/S1578-2190(18)30190-2/sbref0885

	The Value of Adjuvant Radiotherapy in Cutaneous Squamous Cell Carcinoma: A Review
	Introduccion
	Introduction to Radiotherapy
	Radiotherapy in cSCC With PNI
	Adjuvant Radiotherapy in the Management of cSCC With Incidental Histologic PNI
	Radiotherapy for cSCC With Clinical or Radiologic PNI

	Radiotherapy in cSCC With Positive Margins After Excision
	Radiotherapy in Other High-Risk cSCCs
	Radiotherapy in Locally Advanced Squamous Cell Carcinoma (Parotid or Lymph Node Metastasis)
	Usefulness of Chemoradiotherapy in Achieving Disease Control in cSCC
	Clinical Guideline Recommendations on the Use of Radiotherapy in cSCC
	Conclusions
	Funding
	Conflicts of Interest
	References


