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Abstract  Pancreatic  neuroendocrine  tumors  (PNETs)  are  rare  and  represent  a  heterogeneous
disease.  PNET  can  be  functioning  or  non-functioning  with  different  clinical  presentations  and
different prognosis  based  on  WHO  and  pTNM  classifications.  The  role  of  imaging  includes  the
localization  of  small  functioning  tumor,  differentiation  of  these  tumors  from  adenocarcinoma,
identification  of  signs  of  malignancy  and  evaluation  of  extent.  PNETs  have  a  broad  spectrum
of appearance.  On  CT  and  MRI,  most  of  functioning  PNETs  are  well  defined  small  tumors  with
intense and  homogeneous  enhancement  on  arterial  and  portal  phases.  However,  some  PNETs
with a  more  fibrous  content  may  have  a  more  delayed  enhancement  that  is  best  depicted  on  the
delayed phase.  Other  PNETs  can  present  as  purely  cystic,  complex  cystic  and  solid  tumors  and
calcified tumors.  Non-functioning  PNETs  are  larger  with  less  intense  and  more  heterogeneous
enhancement.  Functional  imaging  is  useful  for  disease  staging,  to  detect  disease  recurrence  or
the primary  but  also  to  select  patient  candidate  for  peptide  receptor  radiometabolic  treatment.
Somatostatin  receptor  scintigraphy  (SRS)  (Octreoscan®)  is  still  the  most  available  technique.
Gallium 68-SST  analogue  PET  have  been  demonstrated  to  be  more  sensitive  than  SRS-SPEC  and
it will  be  the  future  of  functional  imaging  for  NET.  Finally, 18FDG  PET/CT  is  indicated  for  more
aggressive  PNET  as  defined  either  by  negative  SRS  and  huge  tumor  burden  or  ki67  above  10%  or
poorly differentiated  PNEC  tumors.
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Pancreatic  neuroendocrine  tumors  (PNETs)  represent  the
econd  most  common  pancreatic  cancer.  Their  incidence
s  below  1/100,000  persons,  representing  approximately
—10%  of  all  pancreatic  carcinomas  [1].  The  incidence  of
NET  appears  to  be  rising,  due  in  part  to  heightened  aware-
ess  of  the  disease,  improved  diagnostic  techniques  and  an
ncreased  rate  of  incidental  diagnoses  during  investigation
or  other  conditions.

PNET  exhibit  a  heterogeneous  spectrum  of  clinical  pre-
entation  and  behaviors.  PNETs  can  be  functioning  or
on-functioning  with  different  clinical  presentation  and  dif-
erent  prognosis  based  on  WHO  and  TNM  classifications.
linical  presentation  depends  on  the  clinical  impact  of
ormonal  secretions,  multiplicity  and  non-specificity  of
iomarkers  and  their  potential  association  with  tumor-
redisposition  syndromes.  Furthermore,  PNETs  can  be  part
f  familial  syndromes,  such  as  multiple  endocrine  neopla-
ia  (MEN),  Von  Hippel  Lindau  disease,  tuberosclerosis  and
eurofibromatosis.

Well-differentiated  PNETs  have  various  evolutive  profiles.
lthough  some  of  these  tumors  may  exert  mostly  a  benign
ehavior,  some  are  considered  to  be  malignant.  They  are
ften  slow  growing,  associated  with  long  survival  even  when
iver  metastases  are  present  [2,3].

Imaging  plays  a  major  role  in  the  work-up  of  the  primary
umor,  its  characterization  and  prognosis  determination,
he  local  and  distant  staging,  the  diagnosis  of  a  can-
er  predisposition  syndrome  as  well  as  the  evaluation  of
reatment.  Imaging  endocrine  tumors  is  extremely  rich
nd  varied  combining  conventional  techniques  of  morpho-
ogical  imaging  (ultrasound,  computed  tomography  [CT],
agnetic  resonance  imaging  [MRI]),  endoscopic  explorations

nd  functional  imaging  using  radiopharmaceutical  imaging
echniques.

Our  objective  is  to  comprehensively  review  the  current
nowledge  on  imaging  of  PNET  with  a  special  emphasis  on
ultidisciplinary  approach  to  assess  PNETs  detection  and
iagnosis,  characterization  and  prognosis.

athology
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
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iagnosis

NET  are  considered  to  originate  in  the  foregut.  All  PNETs,
lso  sometimes  known  as  pancreatic  islet  cell  tumors,
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igure 1. Typical histological appearance of a well differentiated neu
hic tumor cells are arranged in plates separated by thin fibrovascular
euroendocrine nature of this well demarcated tumor of the pancreas (b
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hare  a  common  phenotype  with  immunoreactivity  for
euroendocrine  markers,  including  chromogranin  A  and
ynaptophysin  [4]  (Fig.  1).  Neuron-specific  enolase  (NSE)  and
D56  are  often  positive  in  GEP-NETs,  but  are  not  specific  for
his  tumor  entity.  Specific  staining  for  hormones,  such  as
erotonin,  gastrin,  insulin  and  glucagon,  can  be  applied  to
onfirm  the  source  of  a  clinical  symptomatology.  However,
mmunohistochemical  demonstration  of  a  hormone  alone  is
ot  proof  of  functionality  of  PNETs.  Immunohistochemistry
or  Ki67  is  also  mandatory  to  grade  the  tumor  according  to
he  new  2010  WHO  classification.

rade and differentiation

NET  is  first  classified  based  on  differentiation.  Well  dif-
erentiated  PNETs  have  a  typical  organoid  arrangement  of
ells  with  nesting,  trabecular,  or  gyriform  patterns.  Well  dif-
erentiated  PNETs  cells  produce  large  amounts  of  secretory
ranules  with  diffuse  immunoexpression  of  neuroendocrine
arkers  (Fig.  1).  In  contrast,  poorly  differentiated  PNETs

ave  atypical,  sheet-like,  diffuse  and  irregular  nuclei,
ess  cytoplasmic  secretory  granules,  and  limited  biomarker
mmunoexpression.  Well  differentiated  PNETs  are  usually  of
ow  or  intermediate  grade  whereas  poorly  differentiated
NETs  are  usually  high  grade.

The  grade  of  a  tumor  refers  to  its  biologic  aggressive-
ess.  For  PNET,  the  grading  system  is  based  on  the  rate
f  proliferation,  which  is  defined  by  the  mitotic  count  or
s  the  Ki67  index.  PNETs  are  then  classified  into  three
ategories:  PNET-G1  (with  a  mitotic  count  <  2  per  10  high-
ower  fields  [HPF]  and/or  <  2%  Ki67  index),  PNET-G2  (with  a
itotic  count  2—20  per  10  HPF  and/or  3—20%  Ki67  index)  and
NET-G3  (with  a  mitotic  count  >  20  per  10  HPF  and/or  >  20%
i67  index).  Briefly,  low-grade  tumors  are  characterized
y  low  proliferative  indices  and  are  considered  indolent  in
ature.  High-grade  tumors  tend  to  be  poorly  differentiated,
ave  high  proliferative  indices,  and  are  thus  very  aggressive.
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

HO 2010 classification

he  WHO  classification  proposed  in  2010  uses  the  grade  pro-
osed  by  the  ENETS  in  2006  [5]  (Table  1).

roendocrine tumor of the pancreas on histopathology: monomor-
 septa (a). The strong expression of chromogranin A confirms the
).
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Table  1 2010  WHO  classification  of  pNET.

Grade  Mitotic  count  (per  10  HPF)  Ki67  (%)  WHO  classification

Grade  1 <  2  ≤  2  →  Neuroendocrine  tumor  (NET)  G1:  well-differentiated
Grade  2  2—20  3—20  →  Neuroendocrine  tumor  (NET)  G2:  well-differentiated
Grade  3  >  20  >  20  →  Neuroendocrine  carcinoma  (NEC)

Small  cells
Large  cells
Mixed  neuroadenocarcinoma  (MANEC)
Hyperplastic  and  preneoplastic  lesions

HPF: high-power fields.
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Clinical and biological presentation

A  PNET  should  be  suspected  in  case  of:
• clinical  endocrine  syndrome  (Fig.  2).  Some  PNETs  are

functional,  which  means  they  produce  excess  hormones
that  can  lead  to  a  variety  of  hormone-related  symptoms
(Table  2).  In  this  case,  diagnosis  is  considered  early  and
allows  the  identification  of  the  primary  tumor  when  it  is
still  small;

• clinical  symptoms  related  to  the  growth  of  the  tumor.
Symptoms  may  include  abdominal  pain,  diarrhea,  stom-
ach  pain,  a  tired  feeling  all  the  time,  fainting,  or  weight
loss.  Those  cases  usually  concern  non-functioning  PNETs
and  do  not  lead  to  early  symptoms;
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.dii

• incidental  diagnosis  of  a  pancreatic  mass.

Approximately  60%  of  functioning  PNETs  are  insulinomas.
Insulinomas  are  usually  benign  whereas  other  PNETs  are

Figure 2. Necrolytic migratory erythema revealing a pancreatic
glucanoma.
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ften  malignant.  Insulinomas  are  characterized  clinically  by
he  Whipple  triad,  as  follows:  presence  of  symptoms  of  hypo-
lycemia  (in  about  85%  of  patients),  low  blood  sugar  at  the
ime  of  symptoms,  reversal  of  symptoms  by  glucose  admin-
stration.

Gastrinomas  are  a  gastrin-secreting  tumor  with  symp-
oms  similar  to  the  symptoms  of  common  peptic  ulcer
isease.  Usually,  persistent  abdominal  pain  exists  that  is
ess  responsive  to  medical  treatment.  Sometimes,  symp-
oms  may  relate  to  a  complication  of  peptic  ulcer  disease,
uch  as  bleeding  (e.g.,  melena,  hematemesis),  gastric  out-
et  obstruction  (e.g.,  vomiting),  and  perforation  (e.g.,
eritoneal  irritation).  The  triad  of  gastrinomas,  hyper-
astrinemia,  and  severe  ulcer  disease  corresponds  to  the
ollinger-Ellison  syndrome.  Over  50%  of  gastrinomas  are
alignant  and  can  metastasize  to  regional  lymph  nodes  and

he  liver.  Twenty  percent  of  gastrinomas  is  related  to  multi-
le  endocrine  neoplasia  (MEN)  type  I  and  are  associated  with
yperparathyroidism  and  pituitary  adenomas.  These  MEN  I
ssociated  tumors  have  been  observed  to  occur  at  an  ear-
ier  age  than  sporadic  tumors  and  often  follow  a  more  benign
ourse.  Clinical  symptoms  of  other  functioning  tumors  are
ummarized  in  Table  2.

Because  non-functioning  tumors  do  not  produce
ymptom-inducing  hormones,  they  are  often  advanced
efore  they  are  discovered  with  large  size  tumor  and
etastatic  spread.  Moreover,  most  functioning  tumors

≈60%  of  pancreatic  PNET)  are  benign,  while  more  than  50%
f  non-functioning  tumors  (≈40%  of  PNET)  are  likely  to  be
alignant.

ork-up of the primary tumor

ndoscopic ultrasonography

ndoscopic  ultrasonography  (EUS)  is  particularly  suited  to
etect  small  size  (2  to  5  mm)  pancreatic  lesions,  such  as
astrinomas  and  insulinomas  with  reported  detection  rates
rom  79%  to  94%  [6,7]  (Fig.  3).  Due  to  the  proximity  of  the
ndoscope,  the  sensitivity  for  detection  is  higher  in  the  head
han  in  the  tail.

Insulinomas  are  all  located  in  the  pancreas  with  an  aver-
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
i.2016.07.012

ge  size  <  2  cm  at  diagnosis  in  90%  of  cases.  A  gastrinoma  can
ccur  in  the  pancreas,  but  also  in  the  duodenum  in  40—50%
f  patients.  When  located  in  the  duodenum,  gastrinomas  are
requently  small  and  multiple.  Sporadic  tumors  occurring  in

dx.doi.org/10.1016/j.diii.2016.07.012
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Table  2 Different  subtypes  of  functioning  PTNE  according  to  the  hormonal  production.

Type  Hormone  Clinical  symptoms  Diagnostic
laboratory  tests

Characteristics

Gastrinoma  Gastrin  Zollinger-Ellison
syndrome  (gastric  ulcers)

Gastrin  >  1000,
secretin  stimulation
test

Location  in  the
duodenal  wall
Often  malignant
Often  associated
with  MEN1  (multiple
lesions)

Insulinoma  Insulin  Hypoglycemia  Insulin,  C-peptide  More  often  benign
Glucanoma  Glucagon  Diabetes,  necrolytic

migratory  erythema
(Fig.  2)

Glucagon,
hyperglycemia

Often  metastatic

VIPoma  Vasoactive
intestinal  peptide

Watery  diarrhea,
hypokalemia,
achlorhydria  syndrome

VIP  40%  malignant

Somatostatinoma  Somatostatin  Diabetes,  gallstones,
inability  to  digest  fats

Somatostatin  75%  malignant

ACTHoma  Adrenocorticotropic
hormones

Cushing  syndrome  weight
gain,  depression,  easy
bruising,  increased  risk
of  infection,  and
darkened  skin

Figure 3. Small functioning pancreatic neuroendocrine tumor
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sequences.  Fat  suppression  on  T1W  and  T2W  images  is  use-
lassified as insulinoma at histology. Echo-endoscopic image shows
 small hyperechoic tumor with well circumscribed margins.

he  pancreas  tend  to  be  solitary  and  have  greater  malignant
otential  as  compared  to  duodenal  gastrinomas.  The  sen-
itivity  of  EUS  is  higher  for  pancreatic  gastrinoma  than  for
xtrapancreatic  gastrinoma  thought  to  be  a  result  of  their
enerally  smaller  sizes.  EUS  is  also  helpful  for  detection  of
djacent  metastatic  lymph  nodes  within  the  gastrinoma  tri-
ngle.  The  addition  of  contrast  agent  injection  has  been
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.di

howed  to  increase  potential  detection  of  small  pancreatic
umor  by  their  ability  to  detect  hypervascular  enhancement
8].

f
t
t

EUS  is  also  used  to  survey  patients  at  increased  risk  of
eveloping  pNETs  in  particular  in  MEN  type  1.  A  prospective
ulticentric  study  in  90  patients  with  MEN  type  1  compar-

ng  EUS  and  pancreatic  EUS  has  showed  that  48  (53.3%)
atients  had  at  least  one  tumor  ≥  10  mm.  EUS  detected  86
umors  ≥  10  mm  vs.  67  tumors  for  MRI.  EUS  failed  to  iden-
ify  15.7%  of  patients  with  pancreatic  tumor  ≥  10  mm,  vs.
9.3%  patients  for  MRI.  The  authors  concluded  that  EUS  and
RI  are  complementary  and  should  be  performed  at  initial
valuation  in  MEN  type  1  patients  [9].

ross-sectional imaging

T  is  the  first-line  imaging  modalities  of  choice  in  the
valuation  of  patients  with  suspected  PNETs  allowing  the
nvestigation  of  the  pancreas  as  well  as  the  assessment  of  the
isease  extension.  CT  imaging  should  consist  of  multiphase
maging,  including  unenhanced,  arterial/pancreatic  phase,
enous  phase  and  delayed  phase.  The  late  arterial  (30  s)  or
ancreatic  phase  (40  s)  is  mandatory  allowing  an  increased
etection  of  small  functioning  PNET  in  particular  insulinoma
10]. Moreover,  it  also  increases  the  detection  of  hepatic
etastases  [10—13]. The  delayed  phase  is  complementary

f  the  arterial/pancreatic  and  the  venous  phase  allowing  the
etection  of  delayed  enhancement  of  some  fibrous  tumors
14].

MR  imaging  protocol  should  include  T1-(T1W)  and  T2-
eighted  (T2W)  MR  sequences,  dynamic  three-dimensional

3D)  sequence  before  and  after  intravenous  administra-
ion  of  a  gadolinium  chelate  with  multiarterial,  venous  and
elayed  (>  5  min)  acquisition  and  diffusion-weighted  (DWI)
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

ul  to  maximize  the  signal  intensity  differences  between
he  pancreatic  tumor  and  the  adjacent  normal  pancreatic
issue.  Similarly  to  CT,  T1  W  delayed  (>  5  min)  images  are

dx.doi.org/10.1016/j.diii.2016.07.012
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required  to  improve  both  characterization  and  detection
[14].  Diffusion-weighted  images  increase  the  sensitivity  for
the  detection  of  the  primary  pancreatic  tumor  as  well  as
associated  liver  metastases  [15].

Functioning tumors

Functioning  PNETs  are  most  often  manifested  by  endocrine
symptoms  with  an  established  or  highly  suspected  clinical
and  biological  diagnosis.  The  challenge  of  imaging  is  to  local-
ize  the  tumor  that  is  often  of  small  size.

Insulinomas  are  the  most  frequent  functioning  PNETs.
Most  insulinomas  are  <  2  cm  in  size,  solitary  and  benign.  They
are  located  all  over  the  pancreatic  gland.  On  CT  images,
typical  insulinomas  are  well  defined,  hypervascular  and
show  intense  enhancement  during  arterial/pancreatic  phase
(Fig.  4).  The  enhancement  is  usually  uniform.  Sometime,
a  rim  of  enhancement  is  depicted  highly  suggestive  of  the
diagnosis  [16].

Gastrinoma  is  the  second  more  common  PNET.  Gastri-
nomas  are  also  small  pancreatic  tumor  (1—3  cm)  arising  in
80%  within  the  ‘‘gastrinoma  triangle’’  defined  as  the  conflu-
ence  of  the  cystic  and  common  bile  duct  superiorly,  the
second  and  third  portions  of  the  duodenum  inferiorly,  and
the  neck  and  body  of  the  pancreas  medially.  Gastrinomas  are
the  PNETs  that  are  the  more  often  associated  with  a  MEN1
(Fig.  5).  In  these  cases,  they  are  often  multicentric,  and

Figure 4. Benign insulinoma. CT images in the transverse plane
during the arterial (a) and the portal venous phase (b) show a
small pancreatic hypervascularized tumor of the pancreatic tail
with sharp margin (arrow).

Figure 5. Multiple gastrinoma associated with a MEN1. CT images
obtained in the transverse plane at different levels of the pancreatic
gland during the arterial phase (a—c) show 3 hypervascular tumors
located in the gastrinoma triangle defined by the confluence of the
c
t
p

a
c
e
o

c
a
c

ystic and common bile duct superiorly, the second and third por-
ions of the duodenum inferiorly, and the neck and body of the
ancreas medially.

re  associated  with  a  major  morbidity  and  mortality.  After
ontrast  injection,  gastrinomas  have  more  often  a  delayed
nhancement  persistent  on  delayed  phase  due  to  presence
f  fibrosis.

Other  presentations  of  functioning  PNETs  include  purely
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
i.2016.07.012

ystic  tumors  in  10%  that  is  a  common  pattern  of  PNET
ssociated  with  MEN1,  complex  solid  and  cystic  pattern  and
alcified  tumors  in  less  than  5%  (Fig.  6) [17].

dx.doi.org/10.1016/j.diii.2016.07.012
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6  

Figure 6. Malignant functioning pancreatic neuroendocrine
tumor associated with ACTH secretion. CT images obtained during
the arterial phase at different level of the pancreatic gland show a
l
fi
(

s
i
a

i
f
d
T
p
c
s
[
i
t
n
i

p
c
(
i
p
f
h
P

N

N
a
i
o
a
d

a
d
c
h
i
M
t
a
a
p
a
p
(

R

I
e
e
a
(
i
s
i
e
a
t

arge mass with solid and cystic component associated with calci-
cation and multiples mesenteric and retroperitoneal lymph nodes
arrows).
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On  MRI,  most  of  functioning  PNETs  show  low  signal  inten-
ity  on  T1W,  high  signal  intensity  on  T2W  images  and
ntense  and  early  enhancement  on  dynamic  T1W  sequence
fter  injection  (Fig.  7).  Hypervascular  tumors  (typically,
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nsulinoma)  are  often  better  depicted  on  the  T2W  with
at  suppression,  whereas  hypovascular  tumors  are  better
epicted  on  the  T1W  sequence  during  the  arterial  phase.
his  is  probably  explained  by  the  high  enhancement  of  the
ancreas  in  the  arterial  phase,  which  concealed  hypervas-
ular  tumours,  whereas  non-hypervascular  tumours  were
urrounded  by  the  enhanced  normal  pancreatic  parenchyma
18]. DWI  is  helpful  to  depict  small  PNETs  due  to  its  greater
mage  contrast.  ADC  values  have  been  shown  to  be  lower
han  adjacent  pancreatic  parenchyma  in  all  cases  of  solid
odules  [18]. However,  higher  ADC  values  can  be  obtained
n  case  of  cystic  pattern  [19].

Differential  diagnosis  of  hypervascularized  PNETs  are
ancreatic  metastases  (coming  the  most  often  from  a  renal
ell  carcinoma  [RCC])  and  intrapancreatic  accessory  spleen
Fig.  8).  In  addition,  a  splenic  artery  loop  should  not  be  mis-
nterpreted  as  small  PNET.  With  multiplicity,  the  relative
ercentage  of  washout  of  the  tumor  on  CT  could  be  help-
ul  for  differentiating  pancreatic  metastases  from  RCCs  from
ypervascular  PNETs  [20]. However,  mulptiple  hypervascular
NETs  is  frequent  in  case  of  NEM1.

on-functioning tumors

on-functioning  PNETs  are  often  detected  incidentally  or
nnounced  by  non-specific  symptoms.  The  challenge  of
maging  is  not  to  detect  the  pancreatic  tumor  that  is  more
ften  large  but  to  differentiate  this  tumor  from  ductal
denocarcinoma  or  other  type  of  pancreatic  tumor  and  to
etermine  the  extent  and  the  potential  of  resectability.

On  CT  and  MR  images,  non-functioning  PNET  appears  as
 large  pancreatic  mass  with  heterogeneous  enhancement
ue  to  necrotic  and  hemorrhagic  changes.  On  MR  images,  in
ontrast  to  pancreatic  adenocarcinoma  most  of  PNETs  are
yperintense  on  T2W  images  and  hyper-  or  isointense  dur-
ng  the  arterial/pancreatic  phase  of  the  dynamic  study  [21].
oreover,  PNETs  tend  to  have  a  higher  rate  of  tumoral  vein

hrombosis  (splenic,  portal  and  superior  mesenteric  veins)
nd  a  lower  rate  of  vascular  encasement  than  pancreatic
denocarcinoma  [18,21]  (Fig.  9).  Dilatation  of  the  upstream
ancreatic  and  common  bile  duct  is  rarer  than  in  pancre-
tic  adenocarcinoma  present  in  33%  of  cases  for  the  main
ancreatic  duct  and  less  than  9%  for  the  common  bile  duct
Fig.  10)  [22].

adiopharmaceutical imaging techniques

sotope-imaging  modalities  have  become  increasingly  rel-
vant  for  the  management  of  PNET  patients.  Due  to
xpression  of  multiple  somatostatin  receptors  (SSTRS)  in
bout  70%  of  PNETs,  functional  imaging  with  somatostatin
SST)  analogue  is  recommended  as  a  standard  for  imag-
ng  staging  in  NET  patients  [23].  Functional  imaging  with
omatostatin  analogue  (SSA)  is  useful  first  to  evaluate
n  vivo  the  expression  of  SSTRS,  allowing  to  perform  dis-
ase  staging,  to  detect  disease  recurrence  or  the  primary
nd  finally  to  select  patient  candidate  for  peptide  recep-
or  radiometabolic  treatment  (PRRT)  by  Y90  (Yttrium-90)  or
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

u177  (Lutetium-177)  SST  analogues.  Poorly  differentiated
euroendocrine  carcinomas  on  the  other  hand  have  a  very
ow  expression  of  SST  receptors  and  functional  imaging  with
ST  analogue  is  very  limited  in  this  setting.

dx.doi.org/10.1016/j.diii.2016.07.012
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Figure 7. Small functioning pancreatic neuroendocrine tumor. T2-weighted MR image (a) shows a small lesion with well circumscribed
margin and high signal intensity (arrow). On T1W acquired after contrast during the arterial phase, the lesion enhances with a rim like
enhancement (arrow). Note that this hypervascularized PNET is better depicted on T2W because of the high enhancement of the pancreas
in the arterial phase, which concealed hypervascular tumours.

Figure 8. Intrapancreatic accessory spleen mimicking a pancreatic endocrine tumor. T2-weighted MR images without (a) and with (b) fat
suppression show a hyperintense small lesion located in the pancreatic tail. On diffusion-weighted MR image with high b value (b = 1000), the
lesion appears hyperintense. On T1-weighted dynamic sequence before (d) and after injection of contrast at the arterial (8) and venous (8)
phase, the lesion enhances. The diagnosis is suggested by the similar intensity of signal of the lesion compared to the spleen in all sequences.

dx.doi.org/10.1016/j.diii.2016.07.012
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Figure 9. Malignant non-functioning pancreatic endocrine tumor. CT image (a) show a dilatation of the main pancreatic duct associated
w . T2-
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ith an enlargement of the pancreatic gland, which remains isodense
ith multiple liver metastases better depicted than on CT. The tum
hase (d). The pancreatic tumor and liver metastases are also well

omatostatin receptor functional imaging
11-pentetrotide  single  photon  emission  computed  tomo-
raphy  (SPECT)-SRS  (OCTREOSCAN;  Mallinckrodt,  St  Louis,
O)  is  the  most  used  and  available  somatostatine  analog

SSA)  tracer  with  high  affinity  for  2  and  5  subtype.  Scinti-
raphic  images  require  a  2-day  protocol  images  acquisition
4  h  and  24  h)  with  whole  body  2D  (anterior-posterior)  eval-
ation  at  24  h.  Currently  SPECT  images  can  be  performed
o  obtain  3D  and  fused  images.  This  technique  allows  to  a
etter  evaluation  of  uptake  foci  and  shows  higher  sensitivity
han  planar  images  to  localize  small  size  primary  tumor  or
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.di

istant  metastases  (Fig.  11).
Ga  68-SSA-PET/CT  presents  some  advantages  com-

aring  to  scintigraphy  (Fig.  11).  First,  the  affinity  for
ST  receptor  is  higher  for  PET  tracer  allowing  for  a

t
S

weighted image (b) shows a heterogenous hyperintensity associated
isointense on T1-weighted MR images at the arterial (c) and portal
cted on DWI (e).

igher  detection  rate.  Actually  3  different  tracers  are
vailable:  DOTATATE  (DOTA,Tyr(3)-octreotate),  DOTANOC
DOTA,1-Nal(3)-octreotide)  and  DOTATOC  (DOTA,  D-Phe1,
yr  (3)-octreotide).  In  particular,  DOTATATE  shows  10-fold
igher  and  selected  affinity  for  SST-2  receptor,  DOTATOC  high
ffinity  for  SST-2  even  if  less  than  DOTATATE  and  also  for
ST5  receptor  and  DOTANOC  high  affinity  for  SST-2  SST-3  and
ST5  subtype  receptors  [24]. Currently  no  substantial  differ-
nces  in  patients  staging  have  been  demonstrated  among  the
ifferent  tracers  [25—27]. Second  PET  system  resolution  is
igher  comparing  to  SPECT  with  an  incremental  increase  in
ensitivity.
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

SRS  scintigraphy  may  help  detect  the  pancreatic  primary
umor  when  morphological  imaging  and  EUS  show  no  lesions.
RS  scintigraphy  sensitivity  value  ranges  between  40  and

dx.doi.org/10.1016/j.diii.2016.07.012
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Figure 10. Non-functioning pancreatic neuroendocrine tumor. CT images in the transverse plane during the arterial (a) and portal phase
(b) show a large mass developed between the second portion of the duodenum and the pancreatic head. This lesion is not hypervascular on
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arterial phase and is associated with a dilation of the common bile 

70%  [28].  Sensitivity  of  SRS  is  first  correlated  to  pathol-
ogy  and  functioning  status.  It  is  more  sensitive  in  detecting
well  differentiated  gastrinoma,  glucagonoma,  VIPoma  and
not  functioning  PNET  as  it  has  a  low  sensitivity  for  detecting
insulinoma  or  PNET  due  to  lower  SSTR  2  subtype  expression.
The  small  size  of  the  tumor  (<  2  cm)  is  an  actual  limitation
for  SSA  scintigraphy  detection  of  primary  pancreatic  tumor
[29].  Ga  68-SSTA  PET  is  more  sensitive  comparing  to  SRS
in  detecting  primary  GEPNET,  pancreatic  NET  in  particular,
with  sensitivity  reported  around  80—90%,  even  if  false  pos-
itive  findings  or  false  negative  findings  may  occur  [30—32].
One  study  reported  a  similar  sensitivity  of  92%  for 68Ga  DOTA-
TOC  (92%)  compared  to  multislices  CT  (91%)  in  detecting
duodeno-pancreatic  tumor  in  19  patients  [33]. The  supe-
riority  of  Ga  68-SSTA  compared  to  MRI  and  in  particular
diffusion-weighted  MRI  in  detecting  primary  pancreatic  NET
has  not  been  establish  and  the  available  results  from  recent
studies  are  discordant  [34,35].  At  this  moment,  the  associ-
ation  of  the  two  techniques  is  recommended  to  obtain  the
best  performance.

Other PET tracers
FDG  PET/CT  is  widely  used  in  oncology  but  FDG  it  is  not
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.dii

considered  a  good  tracer  for  NET  tumors.  In  particular,  well
differentiated  G1  NETs  are  most  likely  to  express  SST  recep-
tor,  to  disclose  high  SSTA  uptake  and  be  negative  at  FDG
PET/CT  (Fig.  11e  and  f).  On  the  other  hand,  for  staging  well

s

B
m

well depicted on the coronal reconstruction (c).

ifferentiated  NET  with  high  Ki67  (>  10%)  and  poorly  differ-
ntiated  variant,  FDG  PET/CT  is  most  indicated.  In  patients
ith  well  differentiated  NET  and  Ki67  >  10%,  Abgral  et  al.

eported  in  18  patients  (7  pancreatic  NET)  higher  sensitiv-
ty  for  FDG  PET/CT  compared  to  Octreoscan  and  CT  with

 higher  number  of  detected  lesions  located  in  the  lymph
ode  and  in  the  bone  [36].  Furthermore,  FDG  uptake  has
een  demonstrated  to  be  an  independent  prognostic  factor
or  PFS  in  patients  with  low-grade  NET  (mostly  GEP  NET)
37].

F-DOPA  PET/CT  has  shown  really  excellent  performances
or  staging  midgut  tumor  but  studies  comparing  F-DOPA  to
ctreoscan  in  non-midgut  digestive  NET  showed  a  better
erformance  of  SSA  imaging  comparing  to  F-DOPA  with  sen-
itivity  of  Octreoscan  of  75%  vs.  25%  for  F-DOPA  PET/CT  [38].
a68-SSTA  PET  seems  also  to  be  superior  to  F-DOPA  in  small
atient  series  with  well  differentiated  NET,  including  pan-
reatic  NET  with  sensitivity  of  96%  for  Ga68-SSTA  PET/CT
s.  56%  for  F-DOPA  PET  [39,40]. A  comparison  between  the
wo  techniques  in  homogeneous  and  selected  patients  group
hould  be  done  to  conclude.

haracterization and pre-therapeutic
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
i.2016.07.012

taging

esides  the  diagnosis  of  the  primary  tumor,  imaging  has  a
ajor  role  in  the  staging,  the  diagnosis  of  a  predisposition

dx.doi.org/10.1016/j.diii.2016.07.012
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Figure 11. Patient with liver metastases from well differentiated
pancreas neuroendocrine tumor. 111In-pentetreotide single photon
emission tomography (Octreoscan) (a and b) shows high uptake of
somatostatine analogue in liver lesions. 68GA DOTATOC PET/CT (c
and d) shows more liver lesions compared to Octreoscan in the same
patient. FDG PET/CT (e and f) was negative according to the well
d
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NET.  The  real  superiority  of  Ga68-SSA  PET  comparing  to  mor-
phological  imaging  in  particular  MRI  is  not  clear  and  the
ifferentiated tumor feature.

yndrome,  the  work-up  of  multiple  tumors,  the  prog-
osis  characterization,  the  monitoring  and  prediction  of
esponse  therapeutic.  Grade  or  differentiation  can  be
ariable  (G1—G3)  based  on  Ki67  and  mitotic  count  and  mor-
hological  architecture  and  represent  the  most  important
rognostic  factors.  TNM  and  the  extension  of  distant  metas-
ases  especially  in  the  liver  constitute  the  second  most
mportant  prognostic  factor.  Moreover,  liver  involvement  at
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.di

iagnosis  in  contrast  to  either  metastatic  disease  at  other
ites  has  been  shown  to  be  correlated  to  the  prognosis
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41,42]  and  is  a parameter  of  importance  for  the  treatment
anagement.

etastases detection

ther  metastatic  sites  of  PNET  metastases  are  the  abdomi-
al  and  mediastinum  lymph  nodes,  peritoneum,  bone,  more
arely  the  lungs  and  even  more  rarely  spleen,  brain,  thy-
oid,  pituitary,  breast,  heart,  meninges  and  the  orbit.  The
requency  of  metastatic  sites  depends  on  the  primary  tumor,
he  stage  of  the  disease  and  the  differentiation  of  the  pri-
ary  tumor  [43].
CT  scan  complements  somatostatin  receptor  scintigraphy

SRS)  for  PNET  staging.  CT  is  more  sensitive  for  detec-
ing  lung,  liver  and  brain  metastases,  while  SRS  excels  at
xploring  bones  and  mediastinum  [44—46].  MRI  has  several
dvantages  over  CT  for  evaluating  PNET  liver  metastases,
n  addition  to  its  high  sensitivity:  it  is  a  non-radiant  tech-
ique  that  can  be  repeated  over  time  without  any  risk  of
umulative  irradiation;  high  MRI  contrast  between  metas-
ases  and  normal  liver  enables  precise  measurement  of
iver  metastases  on  unenhanced  sequences,  independently
f  metastasis  enhancement;  and  MR  is  the  imaging  tech-
ique  with  the  best  interobserver  agreement  and  is  more
ensitive  than  US,  CT,  or  SRS  for  liver  metastases  detection
11,12].  Its  sensitivity  is  similar  to  that  of  intraoperative  US
ssessment.  However,  about  half  of  the  liver  metastases  are
ot  detected  by  any  pre-  and  intraoperative  imaging  tech-
ique  [47]. More  recently,  it  has  been  showed  in  32  patients
ith  mainly  small  intestine  PNETs  that  the  addition  of  DW

equences  to  standard  MRI  revealed  additional  metastases
nd  led  to  modifications  of  patient  management.  Adding  DWI
o  standard  liver  MRI  yielded  additional  findings  for  45%  of
he  patients  with  1.78  times  more  new  lesions,  mainly  infra-
entimetric;  it  induced  a  management  change  for  18%  of  the
atients.  DWI  sequences  added  to  whole  body  MRI  yielded
dditional  findings  for  71%  of  the  patients,  with  1.72  times
ore  lesions,  mainly  infracentimetric,  and  induced  a  change

n  management  for  19%  of  the  patients  [48].
Ga  68  PET/CT  has  demonstrated  to  be  more  sensitive

han  Octreoscan  with  sensitivity  of  90—100  vs.  50—80%
or  Octreoscan  allowing  for  the  detection  of  micrometas-
ases  not  seen  by  Octreoscan,  especially  in  the  liver  and
n  the  locoregional  lymph  nodes  [32—35,44,45,49].  Stud-
es  comparing  directly  Ga68-SSA  Pet  and  Octreoscan  in  the
ame  patients  showed  that  PET  tracers  allowed  for  a  more
xhaustive  disease  staging,  giving  additional  information
o  scintigraphy  in  two  third  of  patients  and  having  higher
mpact  on  therapeutical  decision  [50—52].  Several  meta-
nalyses  have  reported  a  pooled  sensitivity  and  specificity  of
a68-SST  analogue  of  91—93%  and  of  91—96%,  respectively

n  patients  with  thoracic  and  GEP  neuroendocrine  [53—55].
nfortunately,  results  among  the  studies  are  heterogeneous
ue  to  small  number  of  patients  included,  due  to  hetero-
eneity  in  patient  population  including  both  thoracic  and
EP  NET  and  due  to  the  lack  of  reliable  gold  standard  to  con-
rm  PET  findings.  At  this  moment,  it  is  not  possible  among
he  series  to  obtain  results  for  PNET  separately  from  other
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

ssociation  of  the  different  techniques  is  still  recommended.
ome  studies  showed  higher  sensitivity  of  Ga68-SSTA  PET

dx.doi.org/10.1016/j.diii.2016.07.012
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tracers  comparing  to  CT  scan  and/or  MRI  in  detecting  distant
metastases,  especially  bone  metastases  in  GEP  neuroen-
docrine  tumors  with  sensitivity  around  95—100%  for  PET  and
60—80%  for  CT  but  further  studies  comparing  Ga68  PET  and
high  quality  morphological  imaging  are  needed  to  define  the
role  of  each  technique  [32,56—58].

SSTA  imaging  is  necessary  to  select  patient  as  good  can-
didate  for  PRRT  that  is  currently  under  protocol  evaluation
as  post  first-line  therapy  in  PNET  patients.  According  to
guidelines,  Octreoscan  is  actually  the  reference  and  a  visual
analysis  of  tracer  uptake  according  to  Krenning  scale  is  per-
formed  to  classify  patient  as  good  candidate  (grade  3—4
high  uptake,  homogeneous)  or  not  to  PPRT  even  if  in  most
cases  the  uptake  is  heterogeneous  among  the  lesions  in
the  same  given  patients  [59—61].  Indeed,  in  our  experi-
ence,  only  30%  of  advanced  GEP  NET  patients  qualify  for
PRRT  based  on  grade  3—4  homogenous  uptake  of  targets
lesions  [61].  In  the  future  for  this  purpose,  Ga68-SSTA  tracers
will  probably  substitute  Octreoscan  allowing  for  detection
of  higher  number  of  lesions  expressing  SSTR,  such  as  liver
micrometastases  and  allowing  for  semi-quantitative  evalu-
ation  [62].  In  the  future,  new  quantitative  PET  criteria  will
replace  the  visual  analysis.  On  the  other  hand,  the  predic-
tive  value  of  positive  SSTA  imaging  for  response  to  cold  SST
analogue  treatment  is  still  not  clear  having  the  cold  SSTA  a
therapeutic  impact  also  in  patient  with  low  uptake  on  SSA
imaging.

Peritoneal  carcinomatosis  is  less  often  in  PNET  than  in
ileal  NET.  It  is  best  explored  by  abdominopelvic  CT  and  SSR-
PET.  Bone  metastases  are  also  rarer  in  PTNEs  than  in  lung
NETs,  except  in  cases  of  huge  hepatic  involvement  >  25%.
Spine  MRI  or  whole  body  MRI  is  here  indicated.  Finally,  poorly
differentiated  G3  NECs  are  associated  with  brain  metastases
justifying  a  systematic  brain  MRI  or  CT.
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
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Two  TNM  staging  systems  proposed  by  the  European  Neu-
roendocrine  Tumor  Society  (ENETS)  and  the  International
Union  for  Cancer  Control  (UICC)  are  currently  used  (Table  3).
The  ENETS  TNM  staging  has  been  proven  to  be  more
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Table  3  TNM  staging  criteria.

TNM  and  stage  ENETS  

T  definition
T1  Limited  to  the  pancreas,  <  2  cm  

T2  Limited  to  the  pancreas,  2—4  cm  

T3  Limited  to  the  pancreas,  >  4  cm  or
duodenum  or  bile  duct

T4  Tumor  invading  adjacent  organs  (s
spleen,  colon,  adrenal  gland)  or  th
large  vessels  (celiac  axis  or  the  su
mesenteric  artery)

Lymph  node  (LN)  status
N0  No  regional  LN  metastasis
N1  Regional  lymph  node  metastasis

Distant  metastasis
M0  No  distant  metastasis
M1  Distant  metastasis
 PRESS
11

ensitive  in  predicting  tumor-free  survival  when  compared
ith  the  UICC  TNM  system  [63].

maging prognostic factors

ew  studies  have  addressed  the  value  of  imaging  for
ssessing  tumor  aggressiveness  and  predictors  of  the  biolog-
cal  tumor  behavior  in  order  to  tailor  the  most  appropriate
reatment.  Some  parameters  of  importance,  correlated  with
he  patient  prognosis  in  pNET  are  particularly  important  to
ention  in  imaging  reports:
The  size  of  the  primary  tumor:  it  has  been  reported

o  be  correlated  with  malignancy  in  non-functioning  PNET
21,64].  In  Manfredi  at  al.  study,  parameters  associated
ith  higher  risk  of  malignant  behavior  non-functioning  PNET
ere  size  >  30  mm,  irregular  margin,  absence  of  cleavage
lane  with  the  main  pancreatic  duct,  vascular  encasement
21,65].

Vascularization  of  the  pancreatic  tumor.  In  PNET,  mean
ascular  density  has  been  reported  to  be  higher  in  well
ifferentiated  benign  endocrine  tumor,  small  lesion  <  2  cm,
umor  with  ki67  <  2%,  non-metastatic  tumor  and  in  patients
ithout  disease  progression  [66].  Similar  findings  have  been

eported  on  CT  and  MR  images.  Well  circumscribed  hypervas-
ular  mass  with  homogeneous  enhancement  is  more  common
n  grade  1  tumor  (Fig.  4).  At  the  opposite  ill-defined  hypovas-
ular  tumor  on  arterial  and  portal  phase  with  heterogeneous
nhancement  is  more  common  in  grade  2  or  NEC  [65,67]
Fig.  9).  In  agreement  DCE-CT  parameters  were  significantly
orrelated  with  prognostic  histological  characteristics  of
ancreatic  NET  [68].  Indeed,  significant  correlations  existed
etween  high  blood  flow  and  differentiation,  proliferation
ndex  or  microvascular  density,  and  between  longer  mean
ransit  time  and  lymph  node  or  liver  metastases.  A  link
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
i.2016.07.012

etween  blood  flow  and  OS  was  also  suggested  but  remains
o  be  confirmed  [68,69].

ADC  values  have  been  recently  identified  as  a  biomarker
f  tumor  aggressiveness  correlated  with  the  histological
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rade  on  PNET.  In  a  recent  paper,  low  ADC  was  a  strong  pre-
ictor  of  high  tumor  grade.  A  cut-off  of  1.19  ×  103 mm2/s
as  associated  with  a  sensitivity  of  100%  and  a  specificity  of
2%  [70]  (Fig.  9).

Other  imaging  predictors  of  malignancy  in  PNET  are  vas-
ular  encasement,  ill-defined  margins,  main  pancreatic  duct
nd  common  bile  duct  dilatation,  complex  cystic  morphol-
gy  and  presence  of  calcification  [17,21]  (Figs.  6  and  10).

Tumor  burden:  the  percentage  of  liver  involvement  and
he  number  of  metastasic  sites  are  also  prognostic  parame-
ers  [41].

The  spontaneous  tumor  progression  slope  assessed  by  the
ercentage  of  progression  of  the  RECIST  sum  between  2
maging  examinations  in  metastatic  patients.  In  the  study
f  Durante  et  al.,  an  independent  statistical  correlation
as  found  between  tumor  slope  before  and  survival  of
etastatic  GEP  tumors.  Moreover,  this  parameter  was  found

o  better  reflect  tumor  aggressiveness  than  disease-free
nterval  or  proliferative  index.  However,  tumor  slope  assess-
ent  is  not  yet  standardized  in  the  field  of  endocrine

umors.  Moreover,  the  period  of  time  required  for  slope
ssessment  delayed  the  prognostic  classification  and  the
reatment  management.  Most  authors  consider  a  low  slope
f  RECIST  sum  <  20%  over  1  year  [11,12].  Another  way  to
ssess  the  spontaneous  tumor  growth  is  to  measure  the
GR  (tumor  growth  rate)  defined  as  an  estimate  of  the

ncrease/decrease  of  the  tumor  volume  over  time.  TGR
s  expressed  as  the  percentage  change  in  tumor  volume
ver  1  month.  In  post-hoc  analyses,  tumor  measurements
rom  CLARINET  were  re-evaluated  to  explore  the  clinical
tility  of  TGR  [71].  A  pre-treatment  TGR  >  4%/month  was
ssociated  with  a  4.1-fold  greater  risk  of  progression  than
GR  ≤  4%/month  in  the  overall  population  (HR  4.1  [95%  CI
.5—6.5];  P  <  0.001,  n  =  187).  This  study  suggests  than  a
igher  prognostic  role  of  TGR  than  the  histologic  grade.

The  location  and  the  size  of  the  lesions  are  of  importance
f  a  local  treatment  (surgery,  RFA)  is  considered.

Finally,  if  uptake  intensity  at  SRS  does  not  seems  to  be
orrelated  with  overall  survival  in  GEP  NET  [61],  one  recent
tudy  shows  that  SUVmax at  could  be  a  valid  prognostic  fac-
or  for  progression  free  survival  in  G1—G2  pancreatic  NET
ith  better  prognosis  for  patient  with  high  SSR  uptake  Ga68
OTA  NOC,  low  Ki67  score,  absence  of  distant  metastases
nd  previous  treatment  by  PRRT  [72].  Validation  on  large-
cale  patient  population  has  to  be  done  on  prognostic  value
f  Ga68  SSR-PET.

ole of interventional radiology for
reatment

nterventional  radiology  plays  a  key  role  for  the  treatment
f  PNET  metastasis.  Liver  tumors  constitute  the  most  fre-
uent  secondary  locations,  and  according  to  the  ENETS
ecommendations,  only  G1  and  G2  tumors  are  candidate
or  liver  directed  (locoregional)  therapies  whereas  higher
rade  carcinoma  are  candidate  for  systemic  treatment  due
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.di

o  rapid  progression  of  the  disease  and  widespread  metas-
ases.  Locoregional  treatments  of  liver  metastases  include
urgery,  image  guided  ablative  and  hepatic  intra-arterial
herapies.  Image  guided  therapies  can  be  recommended  in
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wo  different  indications:  control  of  tumor  growth  and  con-
rol  of  secretory  syndrome.  For  secretory  syndrome,  liver
irected  therapies  are  second  line  treatment  after  failure  or
nsufficiency  of  somatostatin  analogs.  For  control  of  tumor
rowth,  liver  directed  therapies  are  used  after  tumor  pro-
ression  is  demonstrated  and  in  case  of  liver  limited  or
redominant  disease  [73].

Lung,  bone  and  miscellaneous  locations  can  be  treated
ith  interventional  radiology  technics,  in  same  way  than
ther  oligometastatic  patients,  diseases  with  long  life
xpectancy  and  when  functional  prognostic  is  threat-
ned  [74]. Because  many  therapeutic  options  are  actually
pproved  for  PNET  and  cumulative  toxicity  may  preclude
atients  to  receive  all  available  treatments,  it  is  crucial  to
etermine  the  best  treatment  sequence.  Specific  secondary
ffects  have  to  be  evaluated  for  each  therapeutic  line  [75].
t  is  also  important  to  remind  that  most  liver  directed
herapies  are  contraindicated  in  patients  with  bilioenteric
nastomosis  (Whipple’s  intervention,  biliary  drainage  or
rosthesis)  [76].

ercutaneous ablation of liver metastases

ercutaneous  ablation  therapies  are  used  to  treat  metasta-
is  that  cannot,  or  do  not  need  to,  be  resected  surgically.
S  and  CT  are  the  imaging  techniques  usually  used  to  target

iver  metastases.  RFA,  microwave  [77,78]  and  more  recently,
ryotherapy  [79]  are  thermal  ablation  techniques  deliver-
ng  locally  energy  to  destroy  metastasis.  Main  limitations
f  thermal  ablation  are  hilar  location  or  proximity  with
ile  ducts  increasing  the  risk  of  complication  and  a  large
umor  volume  not  allowing  safe  complete  ablation  of  all
argeted  metastases.  According  to  Gustave-Roussy  Institute
lgorithm,  best  indication  for  percutaneous  ablative  ther-
pies  is  patients  with  less  than  5  metastases,  a  sum  of  all
umors  maximal  diameters  below  8  cm  (with  the  larger  one
eing  less  than  5  cm)  and  no  significant  extra-hepatic  dis-
ase  [74].  Although  it  is  difficult  to  demonstrate  ablation
pecific  benefit  on  survival,  as  most  of  patients  will  receive
everal  lines  of  treatment,  the  very  low  complication  rate
0.5  to  5%  according  to  different  studies)  make  it  a  very  early
ine  treatment  option  [74]. Finally,  the  cost  of  such  proce-
ures  remains  low  as  percutaneous  ablation  can  be  done  in
utpatients  under  conscious  sedation  or  during  very  short
ospitalization  time  when  general  anesthesia  is  required.

epatic intra-arterial therapies

ecause  of  the  hyper-arterialization  of  PNET  metastases,
rans-arterial  treatments  are  commonly  used  in  first  or  sec-
nd  line  in  about  30%  of  PNET  liver  metastatic  patients  and
n  about  half  of  them  during  the  entire  course  of  the  disease
75]. Although  no  large  randomized  or  prospective  cohort
tudy  comparing  trans-arterial  chemoembolization  (TACE),
mbolization  (TAE),  and  radioembolization  (TARE)  is  avail-
ble  [80],  in  the  particular  setting  of  PNET  liver  metastases,
ACE  (Fig.  12)  seems  to  be  the  technic  most  commonly
erformed  nowadays  [74,81,82].  Several  drugs  have  been
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

sed,  such  as  doxorubicin  [83]  and  streptozocin  [84]  (the
atest  requiring  general  anesthesia  due  to  per-procedural
ain)  resulting  in  high  clinical  (50—90%)  and  radiologi-
al  (22—100%)  response  rates.  Response  on  the  secretory

dx.doi.org/10.1016/j.diii.2016.07.012
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Figure 12. Liver metastases from a PNET treated with transcatheter arterial embolization (TACE) in a 35-year-old patient. A T2-weighted
MR images in the transverse plane (a and b) show a 0% liver metastatic involvement. Liver metastases are hyperintense on T2-weighted images
with saturation of fat signal (a and b), hypervascular on celiac trunk 2D (c) and 3D (d). Peroperative imaging during TACE using doxorubicin
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and Lipiodol (e). Unenhanced volumetric reconstruction from CB-
(f).

syndrome  is  often  longer  than  1  year  [74].  Median  overall
survival  after  TACE  varies  from  25  to  44  months  [85—88]
with  results  being  worse  than  for  other  gastrointestinal  NETs
[81,89].  When  tumor  burden  is  greater  than  30%,  repeated
courses  of  TACE  targeting  sequentially  different  areas  of  the
liver  have  to  be  performed  with  a  4-  to  8-week  delay  to
avoid  liver  failure.  Specific  anesthesiology  management  is
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.dii

needed  for  these  patients  to  avoid  acute  carcinoid  crisis
or  kidney  failure  secondary  to  tumor  necrosis  and  iodi-
nated  contrast  agent.  Lately,  an  increased  risk  of  biliary
and  liver  complications  has  been  reported  using  drug  eluting
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aging immediately after TACE, showing intense Lipiodol uptake

eads  when  compared  to  lipiodol® (Guerbet,  Aulnay,  France)
90,91]  requiring  a  very  careful  selection  of  patients  [92]
efore  TACE.

Radioembolization  (TARE)  or  selective  internal  radiation
herapy  (SIRT)  could  be  a  safe  and  effective  alternative
93,94].  Recent  studies  report  high  response  rates  with
edian  OS  reaching  70  months  in  a  large  multicenter  study
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
i.2016.07.012

n  the  US  that  included  148  patients  [95].  Portal  vein
hrombosis  and  bilioenteric  anastomosis  are  not  formal
ontraindications  for  TARE  but  should  be  taken  into  consid-
ration  before  treatment.

dx.doi.org/10.1016/j.diii.2016.07.012
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Take-home  messages
• PNET  can  be  functioning  or  non-functioning  with

different  clinical  presentation  and  different
prognosis  from  indolent  to  aggressive  behavior
based  on  WHO  and  TNM  classifications.

• Endoscopic  ultrasonography  (EUS)  is  the  imaging
modality  of  reference  to  detect  small  size  pancreatic
lesions,  such  as  gastrinomas  and  insulinomas.

• Typical  insulinomas  are  well  defined,  hypervascular
and  show  intense  and  homogenous  or  rim  like
enhancement  during  arterial/pancreatic  phase.

• Gastrinomas  are  the  PNET  the  more  often  associated
with  a  MEN1.  In  these  cases,  they  are  located  in
the  duodenum  and  often  multicentric.  After  contrast
injection,  gastrinomas  have  more  often  a  delayed
enhancement  persistent  on  delayed  phase  due  to
presence  of  fibrosis.

• Non-functioning  PNET  appears  as  a  large  pancreatic
mass  with  heterogeneous  enhancement  due  to
necrotic  and  hemorrhagic  changes.  On  MR  images,
in  contrast  to  pancreatic  adenocarcinoma,  most  of
pNET  are  hyperintense  on  T2W  images  and  hyper-
or  isointense  during  the  arterial/pancreatic  phase  of
the  dynamic  study.

• Somatostatin  receptor  scintigraphy  (Octreoscan)  is
recommended  to  improve  disease  staging,  to  detect
disease  recurrence  or  the  primary  and  finally
to  select  patient  candidate  for  Peptide  Receptor
Radiometabolic  Treatment.  However,  Gallium  68-SST
analogue  PET  have  been  demonstrated  to  be  more
sensitive  than  SRS-SPECT  and  it  will  be  the  future  of
functional  imaging  for  PNET.

• Imaging  predictors  of  aggressive  behavior  in  PNET  are
large  size,  low  vascularization,  vascular  encasement,
ill-defined  margins,  pancreatic  and/or  bile  duct
dilatation,  complex  cystic  morphology,  important
liver  involvement,  high  number  of  metastasic  sites
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isclosure of interest

.  Dromain:  consultant  for  Ipsen  (participation  of  advisory
oard  meeting  and  sponsored  clinical  research  protocols).

The  other  authors  have  not  supplied  their  declaration  of
ompeting  interest.

eferences

[1] Billimoria KY, Tomlinson JS, Merkow RP, Stewart AK, Ko CY,
Talamonti MS, et al. Clinicopathologic features and treatment
trends of pancreatic neuroendocrine tumors: analysis of 9821
patients. J Gastrointest Surg 2007;11:1460—7.

[2] Yao JC, Hassan M, Phan A, Dagohoy C, Leary C, Mares JE, et al.
One hundred years after ‘‘carcinoid’’: epidemiology of and
prognostic factors for neuroendocrine tumors in 35,825 cases
in the United States. J Clin Oncol 2008;20:3063—72.
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.di

[3] Tsikitis VL, Wertheim BC, Guerrero MA. Trends of incidence
and survival of gastrointestinal neuroendocrine tumors in the
United States: a seer analysis. J Cancer 2012;3:292—302.

[

 PRESS
C.  Dromain  et  al.

[4] Capella C, Heitz PU, Hofler H, Solcia E, Kloppel G. Revised
classification of neuroendocrine tumours of the lung, pancreas
and gut. Virchows Arch 1995;425:547—60.

[5] Rindi G, Kloppel G, Alhman H, et al. TNM staging of foregut
(neuro)endocrine tumors: a consensus proposal including a
grading system. Int J Pathol 2006;449:395—401.

[6] Sotoudehmanesh R, Hedayat A, Shirazian N, et al. Endo-
scopic ultrasonogrphy (EUS) in the localization of insulinoma.
Endocrine 2007;31:238—41.

[7] Thomas-Marques L, Murat A, Delemer B, et al. Prospec-
tive endoscopic ultrasonographic evaluation of the frequency
of non-functioning pancreaticoduodenal endocrine tumors in
patients with multiple endocrine neoplasia type 1. Am J Gas-
troenterol 2006;101:266—73.

[8] Kitano M, Kudo M, Yamao K, et al. Characterization of small
solid tumors in the pancreas: the value of contrast-enhanced
harmonic endoscopic ultrasonography. Am J Gastroenterol
2012;107:303—10.

[9] Barbe C, Murat A, Dupas B, Ruszniewski P, Tabarin A, Vullierme
MP, et al. Groupe d’étude des tumeurs endocrines (GTE). Mag-
netic resonance imaging versus endoscopic ultrasonography for
the detection of pancreatic tumours in multiple endocrine neo-
plasia type 1. Dig Liver Dis 2012;44:228—34.

10] Fidler JL, Fletcher JG, Reading CC, Andrews JC, Thompson
GB, Grant CS, et al. Preoperative detection of pancreatic
insulinomas on multiphasic helical CT. AJR Am J Roentgenol
2003;181:775—80.

11] Paulson EK, McDermott VG, Keogan MT, DeLong DM, Frederick
MG, Nelson RC. Carcinoid metastases to the liver: role of triple-
phase helical CT. Radiology 1998;206:143—50.

12] Dromain C, de Baere T, Baudin E, Galline J, Ducreux M, Boige V,
et al. Detection of hepatic metastases from neuro-endocrine
tumors with MR imaging: comparing four different techniques.
AJR Am J Roentgenol 2003;180:121—8.

13] Dromain C, de Baere T, Lumbroso J, Caillet H, Laplanche A,
Boige V, et al. Detection of liver metastases from endocrine
tumors: a prospective comparison of somatostatine receptor
scintigraphy, computed tomography and magnetic resonance
imaging. J Clin Oncol 2005;23:70—8.

14] Ichikawa T, Peterson MS, Federle MP, et al. Islet cell tumor of
the pancreas: biphasic CT versus MR imaging in tumor detec-
tion. Radiology 2000;216:163—71.

15] D’Assignies G, Fina P, Bruno O, Vullierme MP, Tubach F,
Paradis V, et al. High sensitivity of diffusion-weighted MR
imaging for the detection of liver metastases from neuroen-
docrine tumors: comparison with T2-weighted and dynamic
gadolinium-enhanced MR imaging. Radiology 2013;268:390—9.

16] Sheth S, Hruban RK, Fishman EK. Helical CT of islet cell tumor
of the pancreas: typical and atypical manifestation. AJR Am J
Roentgenol 2002;179:725—30.

17] Gallotti A, Johnston RP, Bonaffini PA, Ingkakul T, Deshpande
V, Fernández-del Castillo C, et al. Incidental neuroendocrine
tumors of the pancreas: MDCT findings and features of malig-
nancy. AJR Am J Roentgenol 2013;200:355—62.

18] Caramella C, Dromain C, De Baere T, et al. Endocrine pan-
creatic tumors: which are the most useful MRI sequences? Eur
Radiol 2010;11:2618—27.

19] Brenner R1, Metens T, Bali M, Demetter P, Matos C:. Pancreatic
neuroendocrine tumor: added value of fusion of T2-weighted
imaging and high b-value diffusion-weighted imaging for tumor
detection. Eur J Radiol 2012;81:e746—9.

20] Kang TW, Kim SH, Lee J, Kim AY, Jang KM, Choi D, et al. Dif-
ferentiation between pancreatic metastases from renal cell
carcinoma and hypervascular neuroendocrine tumour: use of
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

Eur J Radiol 2015;84:2089—96.
21] Manfredi R, Bonatti M, Mantovani W, Graziani R, Segala D,

Capelli P, et al. Non-hyperfunctioning neuroendocrine tumours

dx.doi.org/10.1016/j.diii.2016.07.012
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0480
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0485
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0490
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0495
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0500
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0505
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0510
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0515
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0520
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0525
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0530
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0535
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0540
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0545
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0550
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0555
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0560
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0565
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0570
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0575
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580


 IN+Model

[

[

[

[

[

[

[

[

[

[

[

[

[

[

ARTICLEDIII-869; No. of Pages 17

Imaging  of  neuroendocrine  tumors  of  the  pancreas  

of the pancreas: MR imaging appearance and correlation with
their biological behaviour. Eur Radiol 2013;23:3029—39.

[22] Kim JH, Eun HW, Kim YJ, Lee JM, Han JK, Choi BI. Pancreatic
neuroendocrine tumour (PNET): staging accuracy of MDCT and
its diagnostic performance for the differentiation of PNET with
uncommon CT findings from pancreatic adenocarcinoma. Eur
Radiol 2016;26:1338—47.

[23] Papotti M, Bongiovanni M, Volante M, Allìa E, Landolfi S,
Helboe L, et al. Expression of somatostatin receptor types
1—5 in 81 cases of gastrointestinal and pancreatic endocrine
tumors. A correlative immunohistochemical and reverse-
transcriptase polymerase chain reaction analysis. Virchows
Arch 2002;440:461—75.

[24] Öksüz MÖ, Winter L, Pfannenberg C, Reischl G, Müssig K, Bares
R, et al. Peptide receptor radionuclide therapy of neuroen-
docrine tumors with (90)Y-DOTATOC: is treatment response
predictable by pre-therapeutic uptake of (68)Ga-DOTATOC?
Diagn Interv Imaging 2014;95:289—300.

[25] Poeppel TD, Binse I, Petersenn S, Lahner H, Schott M, Antoch
G, et al. 68Ga-DOTATOC versus 68Ga-DOTATATE PET/CT in
functional imaging of neuroendocrine tumors. J Nucl Med
2011;52:1864—70.

[26] Kabasakal L, Demirci E, Ocak M, Decristoforo C, Ara-
man A, Ozsoy Y, et al. Comparison of 68Ga-DOTATATE and
68Ga-DOTANOC PET/CT imaging in the same patient group
with neuroendocrine tumours. Eur J Nucl Med Mol Imaging
2012;39:1271—7.

[27] Wild D, Bomanji JB, Benkert P, Maecke H, Ell PJ, Reubi
JC, et al. Comparison of 68Ga-DOTANOC and 68Ga-DOTATATE
PET/CT within patients with gastroenteropancreatic neuroen-
docrine tumors. J Nucl Med 2013;54:364—72.

[28] Chiti A, Fanti S, Savelli G, Romeo A, Bellanova B, Rodari M,
et al. Comparison of somatostatin receptor imaging, computed
tomography and ultrasound in the clinical management of neu-
roendocrine gastro-entero-pancreatic tumours. Eur J Nucl Med
1998;25:1396—403.

[29] Alexander HR, Fraker DL, Norton JA, Bartlett DL, Tio L, Ben-
jamin SB, et al. Prospective study of somatostatin receptor
scintigraphy and its effect on operative outcome in patients
with Zollinger-Ellison syndrome. Ann Surg 1998;228:228—38.

[30] Naswa N, Sharma P, Kumar A, Nazar AH, Kumar R, Chum-
ber S, et al. Gallium-68-DOTA-NOC PET/CT of patients with
gastroenteropancreatic neuroendocrine tumors: a prospective
single-center study. AJR Am J Roentgenol 2011;197:1221—8.

[31] Prasad V, Ambrosini V, Hommann M, Hoersch D, Fanti S, Baum
RP. Detection of unknown primary neuroendocrine tumours
(CUP-NET) using (68)Ga-DOTA-NOC receptor PET/CT. Eur J Nucl
Med Mol Imaging 2010;37:67—77.

[32] Gabriel M, Decristoforo C, Kendler D, Dobrozemsky G, Heute
D, Uprimny C, et al. 68Ga-DOTA-Tyr3-octreotide PET in neu-
roendocrine tumors: comparison with somatostatin receptor
scintigraphy and CT. J Nucl Med 2007;48:508—18.

[33] Versari A, Camellini L, Carlinfante G, Frasoldati A, Nicoli
F, Grassi E, et al. Ga-68 DOTATOC PET, endoscopic ultra-
sonography, and multidetector CT in the diagnosis of
duodenopancreatic neuroendocrine tumors: a single-centre
retrospective study. Clin Nucl Med 2010;35:321—8.

[34] Schmid-Tannwald C, Schmid-Tannwald CM, Morelli JN, Neu-
mann R, Haug AR, Jansen N, et al. Comparison of abdominal
MRI with diffusion-weighted imaging to 68Ga-DOTATATE PET/CT
in detection of neuroendocrine tumors of the pancreas. Eur J
Nucl Med Mol Imaging 2013;40:897—907.

[35] Farchione A, Rufini V, Brizi MG, Iacovazzo D, Larghi A,
Massara RM, et al. Evaluation of the added value of
diffusion-weighted imaging to conventional magnetic res-
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.dii

onance imaging in pancreatic neuroendocrine tumors and
comparison with 68Ga-DOTANOC positron emission tomogra-
phy/computed tomography. Pancreas 2016;45:345—54.
 PRESS
15

36] Abgral R, Leboulleux S, Déandreis D, Aupérin A, Lumbroso
J, Dromain C, et al. Performance of (18)fluorodeoxyglucose-
positron emission tomography and somatostatin receptor
scintigraphy for high Ki67 (≥ 10%) well-differentiated
endocrine carcinoma staging. J Clin Endocrinol Metab
2011;96:665—71.

37] Garin E, Le Jeune F, Devillers A, Cuggia M, de Lajarte-Thirouard
AS, Bouriel C, et al. Predictive value of 18F-FDG PET and
somatostatin receptor scintigraphy in patients with metastatic
endocrine tumors. J Nucl Med 2009;50:858—64.

38] Montravers F, Grahek D, Kerrou K, Ruszniewski P, de Beco V,
Aide N, et al. Can fluorodihydroxyphenylalanine PET replace
somatostatin receptor scintigraphy in patients with digestive
endocrine tumors? J Nucl Med 2006;47:1455—62.

39] Ambrosini V, Tomassetti P, Castellucci P, Campana D, Montini
G, Rubello D, et al. Comparison between 68Ga-DOTA-NOC and
18F-DOPA PET for the detection of gastro-entero-pancreatic
and lung neuro-endocrine tumours. Eur J Nucl Med Mol Imaging
2008;35:1431—8.

40] Haug A, Auernhammer CJ, Wängler B, Tiling R, Schmidt
G, Göke B, et al. Intraindividual comparison of 68Ga-DOTA-
TATE and 18F-DOPA PET in patients with well-differentiated
metastatic neuroendocrine tumours. Eur J Nucl Med Mol Imag-
ing 2009;36:765—70.

41] Palazzo M, Lombard-Bohas C, Cadiot G, Matysiak-Budnik T,
Rebours V, Vullierme MP, et al. Ki67 proliferation index, hepatic
tumor load, and pretreatment tumor growth predict the anti-
tumoral efficacy of lanreotide in patients with malignant
digestive neuroendocrine tumors. Eur J Gastroenterol Hepatol
2013;25:232—8.

42] Durante C, Boukheris H, Dromain C, Duvillard P, Leboulleux
S, Elias D, et al. Prognostic factors influencing survival
from metastatic (stage IV) gastroenteropancreatic well-
differentiated endocrine carcinoma. Endocr Relat Cancer
2009;16:585—97.

43] Bhosale P, Shah A, Wei W, Varadhachary G, Johnson V, Shah V,
et al. Carcinoid tumours: predicting the location of the pri-
mary neoplasm based on the sites of metastases. Eur Radiol
2013;23:400—7.

44] Dromain C, de Baere T, Lumbroso J, Caillet H, Laplanche A,
Boige V, et al. Detection of liver metastases from endocrine
tumors: a prospective comparison of somatostatin receptor
scintigraphy, computed tomography, and magnetic resonance
imaging. J Clin Oncol 2005;23:70—8.

45] Leboulleux S, Dromain C, Vataire AL, Malka D, Aupérin A, Lum-
broso J, et al. Prediction and diagnosis of bone metastases
in well-differentiated gastro-entero-pancreatic endocrine can-
cer: a prospective comparison of whole body magnetic
resonance imaging and somatostatin receptor scintigraphy. J
Clin Endocrinol Metab 2008;93:3021—8.

46] Panzuto F, Falconi M, Nasoni S, Angeletti S, Moretti A, Bezzi
M, et al. Staging of digestive endocrine tumours using helical
computed tomography and somatostatin receptor scintigraphy.
Ann Oncol 2003;14:586—91.

47] Elias D, Lefevre JH, Duvillard P, Goéré D, Dromain C, Dumont
F, et al. Hepatic metastases from neuroendocrine tumors with
a ‘‘thin slice’’ pathological examination: they are many more
than you think. Ann Surg 2010;251:307—10.

48] Moryoussef F, de Mestier L, Belkebir M, Deguelte-Lardière S,
Brixi H, Kianmanesh R, et al. Impact on management of liver
and whole-body diffusion-weighted magnetic resonance imag-
ing sequences for neuroendocrine tumors: a pilot study. Neu-
roendocrinology 2016, http://dx.doi.org/10.1159/000446369.

49] Hofman MS, Kong G, Neels OC, Eu P, Hong E, Hicks
RJ. High management impact of Ga-68 DOTATATE (GaTate)
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
i.2016.07.012

PET/CT for imaging neuroendocrine and other somatostatin
expressing tumours. J Med Imaging Radiat Oncol 2012;56:
40—7.

dx.doi.org/10.1016/j.diii.2016.07.012
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0580
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0585
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0590
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0955
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0600
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0605
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0610
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0615
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0620
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0625
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0630
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0635
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0640
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0645
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0650
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0655
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0660
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0665
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0670
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0675
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0680
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0685
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0690
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0695
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0700
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0705
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0710
dx.doi.org/10.1159/000446369
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0720


 IN+Model
D

1

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

ARTICLEIII-869; No. of Pages 17

6  

50] Buchmann I, Henze M, Engelbrecht S, Eisenhut M, Runz A,
Schäfer M, et al. Comparison of 68Ga-DOTATOC PET and 111In-
DTPAOC (Octreoscan) SPECT in patients with neuroendocrine
tumours. Eur J Nucl Med Mol Imaging 2007;34:1617—26.

51] Srirajaskanthan R, Kayani I, Quigley AM, Soh J, Caplin ME,
Bomanji J. The role of 68Ga-DOTATATE PET in patients
with neuroendocrine tumors and negative or equivocal
findings on 111In-DTPA-octreotide scintigraphy. J Nucl Med
2010;51:875—82.

52] Deppen SA, Liu E, Blume JD, Clanton J, Shi C, Jones-Jackson LB,
et al. Safety and efficacy of 68Ga-DOTATATE PET/CT for diag-
nosis, staging, and treatment management of neuroendocrine
tumors. J Nucl Med 2016;57:708—14.

53] Treglia G, Castaldi P, Rindi G, Giordano A, Rufini V. Diag-
nostic performance of Gallium-68 somatostatin receptor PET
and PET/CT in patients with thoracic and gastroenteropan-
creatic neuroendocrine tumours: a meta-analysis. Endocrine
2012;42:80—7.

54] Geijer H, Breimer LH. Somatostatin receptor PET/CT in
neuroendocrine tumours: update on systematic review and
meta-analysis. Eur J Nucl Med Mol Imaging 2013;40:1770—80.

55] Deppen SA, Blume J, Bobbey AJ, Shah C, Graham MM5, Lee
P6, et al. 68Ga-DOTATATE compared with 111In-DTPA-octreotide
and conventional imaging for pulmonary and gastroenteropan-
creatic neuroendocrine tumors: a systematic review and
meta-analysis. J Nucl Med 2016;57:872—8.

56] Putzer D, Gabriel M, Henninger B, Kendler D, Uprimny
C, Dobrozemsky G, et al. Bone metastases in patients
with neuroendocrine tumor: 68Ga-DOTA-Tyr3-octreotide PET
in comparison to CT and bone scintigraphy. J Nucl Med
2009;50:1214—21.

57] Ambrosini V, Nanni C, Zompatori M, Campana D, Tomassetti
P, Castellucci P, et al. (68)Ga-DOTA-NOC PET/CT in compari-
son with CT for the detection of bone metastasis in patients
with neuroendocrine tumours. Eur J Nucl Med Mol Imaging
2010;37:722—7.

58] Sadowski SM, Neychev V, Millo C, Shih J, Nilubol N, Herscov-
itch P, et al. Prospective study of 68Ga-DOTATATE positron
emission tomography/computed tomography for detecting
gastro-entero-pancreatic neuroendocrine tumors and unknown
primary sites. J Clin Oncol 2016;34:588—96.

59] Kwekkeboom DJ, Teunissen JJ, Bakker WH, Kooij PP, de Herder
WW, Feelders RA, et al. Radiolabeled somatostatin analog
[177Lu-DOTA0,Tyr3]octreotate in patients with endocrine gas-
troenteropancreatic tumors. J Clin Oncol 2005;23:2754—62.

60] Bombardieri E, Ambrosini V, Aktolun C, Baum RP, Bishof-
Delaloye A, Del Vecchio S, et al. 111In-pentetreotide
scintigraphy: procedure guidelines for tumour imaging. Eur J
Nucl Med Mol Imaging 2010;37:1441—8.

61] Chougnet CN, Leboulleux S, Caramella C, Lumbroso J, Borget I,
Déandreis D, et al. Frequency and characterization of gastro-
entero-pancreatic neuroendocrine tumor patients with high-
grade of uptake at somatostatin receptor scintigraphy. Endocr
Relat Cancer 2013;20:229—39.

62] Van Binnebeek S, Vanbilloen B, Baete K, Terwinghe C, Koole
M, Mottaghy FM, et al. Comparison of diagnostic accuracy of
(111)In-pentetreotide SPECT and (68)Ga-DOTATOC PET/CT: a
lesion-by-lesion analysis in patients with metastatic neuroen-
docrine tumours. Eur Radiol 2016;26:900—9.

63] Rindi G, Falconi M, Klersy C, Albarello L, Boninsegna L, Buchler
MW, et al. TNM staging of neoplasms of the endocrine pancreas:
results from a large international cohort study. J Natl Cancer
Inst 2012;104:764—77.

64] Bettini R, Partelli S, Boninsegna L, et al. Tumor size corre-
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.di

late with malignancy in nonfunctionning pancreatic endocrine
tumor. Surgery 2011;150:75—82.

65] Takumi K, Fukukura Y, Higashi M, Ideue J, Umanodan T,
Hakamada H, et al. Pancreatic neuroendocrine tumors:

[

 PRESS
C.  Dromain  et  al.

correlation between the contrast-enhanced computed tomo-
graphy features and the pathological tumor grade. Eur J Radiol
2015;84:1436—43.

66] Marion-Audibert AM, Barel C, Gouysse G, Dumortier J, Pilleul
F, Pourreyron C, et al. Low microvessel density is an unfa-
vorable histoprognostic factor in pancreatic endocrine tumors.
Gastroenterology 2003;125:1094—104.

67] Kim JH, Eun HW, Kim YJ, Han JK, Choi BI. Staging accu-
racy of MR for pancreatic neuroendocrine tumor and imaging
findings according to the tumor grade. Abdom Imaging
2013;38:1106—14.

68] Rodallec M, Vilgrain V, Couvelard A, Rufat P, O’Toole D, Barrau
V, et al. Endocrine pancreatic tumours and helical CT: contrast
enhancement is correlated with microvascular density, histo-
prognostic factors and survival. Pancreatology 2006;6:77—85.

69] d’Assignies G, Couvelard A, Bahrami S, Vullierme MP, Hammel P,
Hentic O, et al. Pancreatic endocrine tumors: tumor blood flow
assessed with perfusion CT reflects angiogenesis and correlates
with prognostic factors. Radiology 2009;250:407—16.

70] Lotfalizadeh E, Ronot M, Wagner M, Cros J, Couvelard
A, Vullierme MP, et al. Prediction of pancreatic neuroen-
docrine tumor grade with MR imaging features: added
value of diffusion-weighted imaging. Eur Radiol 2016,
http://dx.doi.org/10.1007/s00330-016-4539-4.

71] Caplin M, Pavel M, Ruszniewski P, Liyanage N, Massien C, Dro-
main C. Exploratory analysis of tumor growth rate (TGR) with
lanreotide depot/autogel (LAN) in patients (pts) with neuroen-
docrine tumors (NETs) from the CLARINET study: on behalf of
the CLARINET Study Group. 2016 ASCO annual meeting. J Clin
Oncol 2016;34 [Book of abstracts].

72] Ambrosini V, Campana D, Polverari G, Peterle C, Diodato S,
Ricci C, et al. Prognostic value of 68Ga-DOTANOC PET/CT
SUVmax in patients with neuroendocrine tumors of the pan-
creas. J Nucl Med 2015;56:1843—8.

73] Pavel M, O’Toole D, Costa F, Capdevila J, Gross D, Kian-
manesh R, et al. ENETS Consensus guidelines update for the
management of distant metastatic disease of intestinal, pan-
creatic, bronchial neuroendocrine neoplasms (NEN) and NEN of
unknown primary site. Neuroendocrinology 2016;103:172—85.

74] de Baere T, Deschamps F, Tselikas L, Ducreux M, Planchard D,
Pearson E, et al. GEP-NETS update: Interventional radiology:
role in the treatment of liver metastases from GEP-NETs. Eur J
Endocrinol 2015;172:R151—66.

75] Berdelou A, Boige V, Arfi-Rouche J, Malka D, Ederhy S, Izzedine
H, et al. All patients with a pancreatic neuroendocrine tumour
(pNET) will not benefit from all approved or recommended
therapeutic options: a real life retrospective study. Neuroen-
docrinology 2016, http://dx.doi.org/10.1159/000446988.

76] Ito T, Igarashi H, Jensen RT. Therapy of metastatic pancreatic
neuroendocrine tumors (pNETs): recent insights and advances.
J Gastroenterol 2012;47:941—60.

77] Mohan H, Nicholson P, Winter DC, O’Shea D, O’Toole D, Geoghe-
gan J, et al. Radiofrequency ablation for neuroendocrine
liver metastases: a systematic review. J Vasc Interv Radiol
2015;26:935—42.

78] Groeschl RT, Pilgrim CH, Hanna EM, Simo KA, Swan RZ, Sindram
D, et al. Microwave ablation for hepatic malignancies: a multi-
institutional analysis. Ann Surg 2014;259:1195—200.

79] Littrup PJ, Aoun HD, Adam B, Krycia M, Prus M, Shields A. Percu-
taneous cryoablation of hepatic tumors: long-term experience
of a large US series. Abdom Radiol 2016;41:767—80.

80] Kennedy A, Bester L, Salem R, Sharma RA, Parks RW,
Ruszniewski P. Role of hepatic intra-arterial therapies in
metastatic neuroendocrine tumours (NET): guidelines from
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
ii.2016.07.012

the NET-Liver-Metastases Consensus Conference. HPB (Oxford)
2015;17:29—37.

81] Gupta S, Johnson MM, Murthy R, Ahrar K, Wallace MJ, Mad-
off DC. Hepatic arterial embolization and chemoembolization

dx.doi.org/10.1016/j.diii.2016.07.012
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0725
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0730
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0735
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0740
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0745
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0750
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0755
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0760
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0765
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0770
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0775
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0780
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0785
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0790
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0795
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0800
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0805
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0810
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0815
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0820
dx.doi.org/10.1007/s00330-016-4539-4
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0830
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0835
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0840
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0845
dx.doi.org/10.1159/000446988
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0855
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0860
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0865
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0870
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0875
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880


 IN+Model

[

[

[

[

[

[

ARTICLEDIII-869; No. of Pages 17

Imaging  of  neuroendocrine  tumors  of  the  pancreas  

for the treatment of patients with metastatic neuroendocrine
tumors: variables affecting response rates and survival. Cancer
2005;104:1590—600.

[82] Maire F, Lombard-Bohas C, O’Toole D, Vullierme MP, Rebours V,
Couvelard A. Hepatic arterial embolization versus chemoem-
bolization in the treatment of liver metastases from
well-differentiated midgut endocrine tumors: a prospective
randomized study. Neuroendocrinology 2012;96:294—300.

[83] Roche A, Girish BV, de Baere T, Baudin E, Boige V, Elias D, et al.
Trans-catheter arterial chemoembolization as first-line treat-
ment for hepatic metastases from endocrine tumors. Eur Radiol
2003;13:136—40.

[84] Marrache F, Vullierme MP, Roy C, El Assoued Y, Couvelard A,
O’Toole D, et al. Arterial phase enhancement and body mass
index are predictors of response to chemoembolisation for
liver metastases of endocrine tumours. Br J Cancer 2007;96:
49—55.

[85] Sofocleous CT, Petre EN, Gonen M, Reidy-Lagunes D, Ip IK, Alago
W, et al. Factors affecting periprocedural morbidity and mor-
tality and long-term patient survival after arterial embolization
of hepatic neuroendocrine metastases. J Vasc Interv Radiol
2014;25:22—30.

[86] Ruutiainen AT, Soulen MC, Tuite CM, Clark TW, Mondschein
JI, Stavropoulos SW, et al. Chemoembolization and bland
embolization of neuroendocrine tumor metastases to the liver.
J Vasc Interv Radiol 2007;18:847—55.

[87] Pitt SC, Knuth J, Keily JM, McDermott JC, Weber SM, Chen H,
Please  cite  this  article  in  press  as:  Dromain  C,  et  al.  Imaging  o
Interventional  Imaging  (2016),  http://dx.doi.org/10.1016/j.dii

et al. Hepatic neuroendocrine metastases: chemo- or bland
embolization? J Gastrointest Surg 2008;12:1951—60.

[88] Bloomston M, Al-Saif O, Klemanski D, Pinzone JJ, Martin EW,
Palmer B, et al. Hepatic artery chemoembolization in 122

[

 PRESS
17

patients with metastatic carcinoid tumor: lessons learned. J
Gastrointest Surg 2007;11:264—71.

89] Hur S, Chung JW, Kim HC, Oh DY, Lee SH, Bang YJ, et al. Sur-
vival outcomes and prognostic factors of transcatheter arterial
chemoembolization for hepatic neuroendocrine metastases. J
Vasc Interv Radiol 2013;24:947—56.

90] Guiu B, Deschamps F, Aho S, Munck F, Dromain C, Boige V,
et al. Liver/biliary injuries following chemoembolisation of
endocrine tumours and hepatocellular carcinoma: lipiodol vs.
drug-eluting beads. J Hepatol 2012;56:609—17.

91] Bhagat N, Reyes DK, Lin M, Kamel I, Pawlik TM, Frangakis C,
et al. Phase II study of chemoembolization with drug-eluting
beads in patients with hepatic neuroendocrine metastases:
high incidence of biliary injury. Cardiovasc Intervent Radiol
2013;36:449—59.

92] Joskin J, de Baere T, Auperin A, Tselikas L, Guiu B, Farouil G,
et al. Predisposing factors of liver necrosis after transcatheter
arterial chemoembolization in liver metastases from neuroen-
docrine tumor. Cardiovasc Intervent Radiol 2015;38:372—80.

93] Kennedy A, Coldwell D, Sangro B, Wasan H, Salem R. Inte-
grating radioembolization into the treatment paradigm for
metastatic neuroendocrine tumors in the liver. Am J Clin Oncol
2012;35:393—8.

94] Paprottka PM, Hoffmann RT, Haug A, Sommer WH, Raessler F,
Trumm CG, et al. Radioembolization of symptomatic, unre-
sectable neuroendocrine hepatic metastases using yttrium-90
microspheres. Cardiovasc Intervent Radiol 2012;35:334—42.
f  neuroendocrine  tumors  of  the  pancreas.  Diagnostic  and
i.2016.07.012

95] Kennedy AS, Dezarn WA, McNeillie P, Coldwell D, Nutting C,
Carter D, et al. Radioembolization for unresectable neuroen-
docrine hepatic metastases using resin 90Y-microspheres: early
results in 148 patients. Am J Clin Oncol 2008;31:271—9.

dx.doi.org/10.1016/j.diii.2016.07.012
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0880
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0885
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0890
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0895
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0900
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0905
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0910
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0915
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0920
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0925
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0930
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0935
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0940
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0945
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950
http://refhub.elsevier.com/S2211-5684(16)30233-9/sbref0950

	Imaging of neuroendocrine tumors of the pancreas
	Pathology
	Diagnosis
	Grade and differentiation
	WHO 2010 classification

	Clinical and biological presentation
	Work-up of the primary tumor
	Endoscopic ultrasonography
	Cross-sectional imaging
	Functioning tumors
	Non-functioning tumors
	Radiopharmaceutical imaging techniques
	Somatostatin receptor functional imaging
	Other PET tracers


	Characterization and pre-therapeutic staging
	Metastases detection
	Imaging prognostic factors

	Role of interventional radiology for treatment
	Percutaneous ablation of liver metastases
	Hepatic intra-arterial therapies

	Disclosure of interest
	References


