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Abstract
Introduction:  Squamous  cell  carcinoma  is  the  most  common  laryngeal  neoplasm  and  accounts
for approximately  95%  of  all  malignant  neoplams  of  the  larynx.  However,  various  benign  and
malignant tumors  and  inflammatory  diseases  may  affect  the  larynx.
Objective:  The  purpose  of  this  study  is  to  analyze  the  clinical  and  imaging  findings  of  non-
squamous cell  neoplasms  and  inflammatory  diseases  of  the  larynx.
Methods:  This  retrospective  study  was  conducted  in  18  patients  who  were  diagnosed  with
non-squamous  cell  carcinoma  lesions  of  larynx  at  our  institution  between  2007-2017.  Clini-
cal symptoms,  examination  findings,  imaging  characteristics,  histopathologic  diagnosis  and
treatment  modalities  were  analyzed.
Results:  There  were  9  malignant  lesions  (2  chondrosarcoma,  1  neuroendocrine  tumor-

atipical carcinoid,  1  Natural  Killer/T-cell  lymphoma,  1  diffuse  large  B-cell  lymphoma,

3 plasmocytoma-multiple  myeloma  involvement,  1  adenocarcinoma  metastasis),  3  benign
neoplasms  (chondroma,  paraganglioma,  lipoma),  2  tumor-like  lesions  (Brown  tumor  and  inflam-
matory myofibroblastic  tumor),  3  inflammatory  lesions  (Wegener  granulomatosis,  Behçet’s

� Please cite this article as: Doğan S, Vural A, Kahriman G, İmamoğlu H, Abdülrezzak Ü, Öztürk M. Non-squamous cell carcinoma diseases
f the larynx: clinical and imaging findings. Braz J Otorhinolaryngol. 2020;86:468---82.
�� One of the cases of study that the patient with laryngeal paraganglioma was published previously in Case Reports in Radiology
ournal (Serap Dogan, Serkan Senol, Hakan Imamoglu, et al., ‘‘An Unusual Case of Laryngeal Paraganglioma in a Patient with Caro-

id Body Paraganglioma: Multimodality Imaging Findings,’’ Case Reports in Radiology, vol. 2015, Article ID 342312, 6 pages, 2015.
oi:10.1016/j.bjorl.2019.02.003).
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disease  and  tuberculosis  involvements),  and  1  vascular  malformation.  The  most  common  pre-
senting symptom  was  hoarseness  (66.6%).  Paraganglioma  was  seen  as  hypervascular  lesion  on
computed  tomography  and  magnetic  resonance  imaging  and  showed  intense  tracer  uptake  on
68Gallium-DOTA-peptide  PET/CT.  Chondroid  matrix  calcifications  were  detected  in  chondroma
and chondrosarcoma-grade  1.  In  patients  with  vascular  malformation  and  lipoma,  the  typical
imaging findings  made  it  possible  to  diagnose.
Conclusion:  Imaging  studies  may  provide  clues  for  diagnosis  of  non-squamous  cell  laryngeal
lesions. Clinical  and  imaging  findings  and  previous  clinical  history  should  be  evaluated  together
in clinical  management  of  laryngeal  lesions.
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).

PALAVRAS-CHAVE
Laringe,  neoplasias
de  células  não
escamosas;
Neoplasia  laríngea;
Lesões  laríngeas
inflamatórias

Carcinoma  de  células  não  escamosas  da  laringe:  achados  clínicos  e  de  imagem

Resumo
Introdução: O  carcinoma  de  células  escamosas  é  a  neoplasia  laríngea  mais  comum,  representa
aproximadamente  95%  de  todas  as  neoplasias  malignas  da  laringe.  No  entanto,  vários  outros
tumores benignos  e  malignos,  e  doenças  inflamatórias,  podem  afetar  a  laringe.
Objetivo:  O  objetivo  deste  estudo  é  analisar  os  achados  clínicos  e  de  imagem  de  neoplasias  de
células não-escamosas  e  de  doenças  inflamatórias  da  laringe.
Método:  Este  estudo  retrospectivo  foi  feito  com  18  pacientes  diagnosticados  com  lesões  de
carcinoma  de  células  não  escamosas  da  laringe  em  nossa  instituição,  entre  2007---2017.  Foram
analisados  os  sintomas  clínicos,  achados  dos  exames,  características  de  imagens,  diagnóstico
histopatológico  e  modalidades  de  tratamento.
Resultados:  Foram  identificados  9  casos  com  lesão  maligna  (2  condrossarcomas,  1  tumor  carci-
noide neuroendócrino  atípico,  1  linfoma  de  células  T/NK,  1  linfoma  difuso  de  grandes  células
B, 3  plasmocitomas  com  envolvimento  de  mieloma  múltiplo,  1  metástase  de  adenocarcinoma,
3 neoplasias  benignas  (condroma,  paraganglioma,  lipoma),  2  lesões  ‘‘tumor  like’’  (tumor  de
Brown e  tumor  miofibroblástico  inflamatório),  3  lesões  inflamatórias  (granulomatose  de  Wege-
ner, doença  de  Behçet  e  tuberculose)  e  1  malformação  vascular.  O  sintoma  mais  comum  foi  a
rouquidão (66,6%).  O  paraganglioma  foi  visto  como  lesão  hipervascular  na  tomografia  computa-
dorizada e  na  ressonância  magnética,  e  mostrou  intensa  captação  do  traçador  na  PET/TC  com
68Gálio-DOTA.  Calcificações  de  matriz  condroide  foram  detectadas  no  condroma  e  condrossar-
coma grau  1.  Em  pacientes  com  malformação  vascular  e  lipoma,  os  achados  típicos  de  imagem
tornaram  possível  o  diagnóstico.
Conclusão:  Estudos  de  imagem  podem  fornecer  pistas  para  o  diagnóstico  de  lesões  laríngeas
de células  não  escamosas.  Achados  clínicos  e  de  imagem  e  histórico  clínico  prévio  devem  ser
avaliados  em  conjunto  no  manejo  clínico  das  lesões  laríngeas.
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
creativecommons.org/licenses/by/4.0/).
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Introduction

Squamous  Cell  Carcinoma  (SCC)  is  the  most  common
laryngeal  neoplasm  and  constitutes  approximately  95%  of
all  malignant  neoplams  of  the  larynx.  However,  diverse
benign  and  malignant  tumors  and  a  variety  of  inflammatory
diseases  may  affect  the  larynx.  True  benign  tumors  account
for  5%  or  less  of  all  the  laryngeal  tumors.1 The  routine
clinical  approach  to  laryngeal  lesions  include  indirect

laryngoscopy  and  subsequent  biopsy  at  direct  laryngoscopy.
Squamous  cell  carcinomas  usually  manifest  as  mucosal
lesions  and  are  easily  visible  at  laryngoscopy,  whereas
non-SCC  laryngeal  tumors  generally  present  as  submu-
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osal  masses.  Although  endoscopy  is  the  gold  standard
echnique  for  the  evaluation  a  mucosal  lesion,  it  may
ot  a  reliable  method  for  the  assessment  of  submuco-
al  structures  and  any  possible  deep  extension  of  the
esion.

In  the  diagnostic  work-up  of  laryngeal  lesions,  Multi-
etector  Computed  Tomography  (MDCT)  is  the  first  choice
ross-sectional  imaging  modality.  Thin  slices  MDCT  provides
igh  spacial  resolution  and  allows  high  quality  multiplanar
eformation.  Exact  location,  vascularization  and  extension

f  lesions,  involvement  of  laryngeal  skeleton  can  all  be  eva-
uated  with  soft  tissue  and  bone  window  settings.  MDCT
lays  also  a crucial  role  for  determining  the  appropriate
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iopsy  site,  especially  in  submucosal  lesions  with  overlying
ormal  mucosa.

Magnetic  Resonance  Imaging  (MRI)  has  the  potential  for
etter  tissue  characterization  because  of  high  soft  tis-
ue  contrast  resolution.  MRI  provides  a  more  accurate
nd  detailed  information  especially  in  evaluation  of  sub-
ucosal  spaces,  anterior  commissure,  subglottis,  cartilage

nfiltration  and  tongue  base  infiltration.2 Reported  sensiti-
ity  values  of  MRI  in  the  assessment  of  preepiglottic  space,
araglottic  space  and  cartilage  invasions  are  91%---100%,
3%---97%  and  89%---94%,  respectively.2---4 Both  MDCT  and  MRI
lso  provide  the  assessment  of  cervical  lymph  node  involve-
ent.
There  are  very  few  studies  in  the  English  literature  inves-

igating  uncommon  laryngeal  diseases  and  most  of  them  are
ase  reports.  In  this  study,  we  aimed  to  analyze  clinical  and
maging  findings  of  non-SCC  laryngeal  neoplasms  and  inflam-
atory  diseases  as  well  as  highlighting  the  distinguishing

eatures  that  are  useful  for  diagnosis  and  clinical  manage-
ent  of  these  rare  diseases.

ethods

his  single  institutional  study  was  approved  by  ethics
ommittee  of  our  university  (decision  number:  2017/43).
nformed  consent  was  waived  due  to  retrospective  design
f  the  study.  We  retrospectively  analyzed  the  data  of  18
atients  (6  females,  12  males)  who  were  diagnosed  and
reated  with  non-SCC  laryngeal  neoplasms  and  inflamma-
ory  diseases  at  radiology,  nuclear  medicine  and  head  and
eck  surgery  departments  of  our  university  from  2007  to
017.  Clinical  charts,  imaging  and  videolaryngoscopic  fin-
ings,  and  pathological  reports  were  reviewed  to  determine
atients’  age  and  gender,  clinical  symptoms,  examination
ndings,  imaging  characteristics,  histopathologic  diagnosis
nd  treatment  modalities.  Multidetector  Computed  Tomo-
raphy  (MDCT)  images  of  16  patients,  MR  images  of  6
atients,  Fluorine-18  (F-18)  Fluorodeoxyglucose  (FDG)  Posi-
ron  Emission  Tomography/Computed  Tomography  (PET/CT)
mages  of  4  patients  and  Gallium-68  (68Ga)  DOTA-peptide
ET/CT  images  of  1  patient  were  available  in  picture  archi-
ing  and  communication  system.  Three  patients  (diagnosed
ith  granulation  tissue  and  radio-necrosis)  who  were  trea-

ed  with  surgery,  chemotherapy  or  radiation  therapy  before
maging  were  excluded  from  the  study.

esults

he  mean  age  of  all  patients  at  presentation  was  55.2  years
range,  23---85  years).  The  mean  age  of  patients  who  were
iagnosed  with  benign  lesions  and  malignant  lesions  was  50.5
nd  60  years,  respectively.

Histopathologic  diagnosis  of  laryngeal  lesions  in  14
atients  were  obtained  by  endoscopic  laryngeal  biopsy
r  total  mass  excision.  The  remaining  4  patients  were
iagnosed  with  previous  clinical  history,  imaging  findings,

aboratory  findings  and  follow-up.  Of  these,  in  one  patient
ith  primary  hyperparathyroidism,  parathyroid  adenoma
nd  multiple  lytic  expansile  bone  lesions  in  the  maxilla  and
andible  were  seen  on  CT  images.  The  laryngeal  lesion  of
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his  patient  was  located  within  the  cricoid  cartilage.  Pre-
ious  mandible  biopsy  result  (osteoclast  type  multinucleated
iant  cells  in  proliferative  fibrous  tissue)  was  compatible
ith  brown  tumor  of  hyperparathyroidism.  The  laryngeal

esion  of  this  patient  was  diagnosed  as  a  Brown  tumor.  In  a
atient  with  Wegener’s  Granulomatosis  (WG),  previous  lung
iopsy  result  was  small  vessel  vasculitis.  Laboratory  findings
nd  lung  CT  findings  were  compatible  with  WG.  Increased
oft  tissue  thickness  and  diffuse  laryngeal  edema  were  seen
n  neck  CT  and  these  findings  resolved  after  treatment.
ascular  malformation  was  diagnosed  based  on  the  imaging
ndings.  The  last  patient  had  previously  diagnosed  multiple
yeloma.  Laryngeal  lesion  size  decreased  after  multiple
yeloma  treatment.
The  most  common  clinical  presentations  were  hoarse-

ess  (12/18,  66.6%),  dyspnea  (6/18,  33.3%)  and  dysphagia
4/18,  22.2%).  There  was  only  one  asymptomatic  laryngeal
esion  which  was  diagnosed  with  paraganglioma.  Laryn-
eal  paraganglioma  was  detected  incidentally  on  neck  CT
uring  the  evaluation  of  synchronous  left  carotid  body  para-
anglioma  (Fig.  1).5 This  patient  presented  with  a  left-
ided  mass  in  the  neck.  Physical  examination  findings  and
reatment  modalities  of  all  patients  were  summarized  in
able  1.

The  mean  size  of  malignant  and  benign  lesions  was
8  mm  and  23.6  mm,  respectively.  Lesion  size  was  not  mea-
ured  in  the  patient  with  WG  due  to  diffuse  soft  tissue
nvolvement  (edema  and  soft  tissue  thickening)  of  lesion.
ocations  of  lesions  are  presented  in  Table  2.  The  origin  of
he  tumor  was  cricoid  cartilage  in  patients  with  chondroma,
hondrosarcoma-Grade1,  Brown  tumor  and  in  2  of  3  multiple
yeloma  involvements  (Figs.  2  and  3).
Imaging  characteristics  of  laryngeal  lesions  are  summa-

ized  in  Table  2.  Grade  2  chondrosarcoma  was  seen  as
ypodense  mass  with  central  necrosis  and  extralaryngeal
xtension  on  CT.  Paraganglioma  was  seen  as  hyperdense
n  CT  and  homogeneous  intense  enhancing  lesion  on  MRI
ue  to  the  hypervascular  nature  of  the  lesion.  Other
enign  and  malignant  lesions  were  seen  as  soft  tissue
ensity  lesions  on  CT  (Figs.  4  and  5).  Whereas  WG  and
ehçet’s  disease  involvements  presented  as  soft  tissue
hickening,  other  lesions  were  seen  as  mass  lesions.  Chon-
roid  matrix  calcifications  were  detected  in  chondroma
nd  chondrosarcoma-grade  1  on  CT  and  these  lesions  had
ery  high  signal  intensities  on  T2W  images  because  of  high
ater  content  of  the  hyaline  cartilage.  In  the  patient  with
ascular  malformation,  a  typical  very  high  signal  inten-
ity  on  T2W  images  was  seen  and  the  lesion  showed
iffuse  extension  from  larynx  to  nasopharynx.  Laryngeal
ipoma  showed  typical  MRI  imaging  characteristics  including
1W  hyperintensity,  entirely  suppressed  on  fat-suppressed

mages.
In  addition,  in  the  patient  with  paraganglioma,  68Ga-

OTA-peptide  PET/CT  was  performed  in  order  to  confirm
he  diagnosis  and  to  disclose  any  possible  focus  of  paragan-
lioma  on  the  other  site.  Both  lesions  showed  intense  tracer
ptake  (larynx  ---  SUV  max:  35.8,  carotid  body  SUV  max:  37.5)
nd  no  additional  focus  was  identified.  DSA  demonstrated

ight  superior  thyroid  artery  supplied  laryngeal  mass  and
eft  ascending  pharyngeal  artery  supplied  mass  at  the  left
arotid  bifurcation.
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Figure  1  (A---D)  34  year-old  woman  with  laryngeal  paraganglioma.  Right  preepiglottic  well  defined  enhanced  mass  (arrows)  is
seen in  contrast  enhanced  CT  (A)  and  contrast  enhanced  T1  weighted  turbo  spin  echo  spectral  fat  saturation  inversion  recovery
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(T1 TSE  SPIR);  (B)  images.  Axial  68Gallium-DOTA-peptide  PET/
paraganglioma  similar  with  syncronous  left  carotid  body  paraga

Discussion

Non-SCC  involvements  of  larynx  are  relatively  rare  condi-
tions  and  treatment  options  for  these  diseases  differ  from
SCC.  In  the  present  study,  we  evaluated  clinical  presen-
tations,  physical  examination  findings,  imaging  findings
and  treatment  methods  of  patients  with  rare  laryngeal
diseases  including  9  malignant  neoplasms  (2  chondro-
sarcoma,  1  neuroendocrine  tumor-atipical  carcinoid,  1
NK/T-cell  lymphoma,  1  diffuse  large  B-cell  lymphoma,  3
plasmocytoma-multiple  myeloma  involvement,  1  adeno-
carcinoma  metastasis),  3  benign  neoplasms  (chondroma,
paraganglioma,  lipoma),  2  tumor-like  lesions  (Brown  tumor
and  Inflammatory  Myofibroblastic  Tumor  (IMFT),  3  inflam-
matory  lesions  (WG,  Behçet’s  disease  and  tuberculosis
involvements),  and  1  vascular  malformation.

There  are  a  limited  number  of  studies  in  the  English

literature  of  non-squamous  carcinomas  and  uncommon
diseases  of  the  larynx.  Cady  et  al.6 reported  clinical  fin-
dings  and  treatment  methods  of  31  non-epidermoid  cancers
of  the  larynx  in  1968.  Gadomski  et  al.7 published  clini-
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usion  image  (C);  shows  intense  uptake  by  the  right  laryngeal
ma  (D)  (figures  of  this  case  were  printed  in  Ref.  5).

al  findings  and  treatment  methods  of  19  non-epidermoid
arcinomas  of  the  larynx  in  1986.  Becker  et  al.8 reported
adiologic---pathologic  correlation  of  40  non-squamous  neo-
lasms  of  the  larynx  in  1998.  Lin  et  al.9 reported  staging  and
urvival  analysis  of  140  non-squamous  cell  carcinomas  of  the
arynx  in  2008.  Thompson  and  Gannon10 reported  clinicopa-
hologic  findings  of  111  chondrosarcomas  of  the  larynx  in
002.  Ebihara  et  al.11 reported  33  cases  of  carcinoid  tumors
f  the  larynx  in  2007.  Telugu  et  al.12 published  clinicopa-
hological  study  of  18  cases  of  inflammatory  myofibroblastic
umors  in  2017.  These  articles  are  mostly  related  to  clini-
opathologic  findings  and  treatment  methods  of  laryngeal
iseases  except  Becker  et  al.’s  study  that  includes  radiolo-
ic  and  pathologic  features  of  non-squamous  neoplasms  of
he  larynx.  Most  of  the  other  reports  are  case  series  in  the
nglish  literature.

A patient  with  a  laryngeal  tumor  might  have  symptoms

ike  dysphonia,  dyspnea,  dysphagia,  pain,  coughs,  halitosis
nd  swelling  in  the  neck.  These  symptoms  vary  according  to
he  topographical  site  involved  in  the  larynx.  While  an  iso-
ated  glottic  tumor  would  disrupt  voice  quality,  a  subglottic
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Table  1  Clinicopathological  data  of  patients.

Age  (years)/Gender  Clinical
presentation

Physical  examination  findings  Diagnosis  Approach  and  treatment

1  85/F  Hoarseness,
stridor,  dyspnea

Large  subglottic  mass.  Chondrosarcoma  (grade  1)  Total  laryngectomy

2 82/M Hoarseness Left  sided  transglottic  mass  Chondrosarcoma  (grade  2) Larynx  biopsy
Total  laryngectomy  +  left
neck
Dissection

3 68/M Hoarseness Mass  involving  right  aryepiglottic  fold
and interarytenoid  mucosa.

Neuroendocrine  tumor  Grade  2
(atipical  carcinoid  tumor)

Larynx  biopsy
Chemoradiotherapy

4 39/F Hoarseness, dysphagia,
right  ear  pain

Mass  in  the  laryngeal
side  of  epiglottis

Extranodal  natural
killer/T  cell  lymphoma

Larynx  biopsy
Chemoradiotherapy

5 23/F Hoarseness Yellowish mass  involving  the  left
aryepiglottic  fold,  band  ventricle
and  tongue  base

Posttransplant  lymphoproliferative
disease,  monomorphic,  diffuse
large  B-cell  type

Larynx  and  lung  bx
Systemic  treatment  for
lymphoma

6 44/M Dyspnea Subglottic mass
narrowing  the
passage.

Plasmocytoma-
multiple  myeloma
involvement

Larynx  biopsy
Systemic  treatment  for
multiple  myeloma

7 55/M  Dyspnea,
hoarseness

Transglottic  mass  Plasmocytoma-multiple  myeloma
involvement

Spinal  biopsy
Systemic  treatment  for
multiple  myeloma

8 70/M Dyspnea,
dysphagia

Mass  in  the  postcricoid
region

Plasmocytoma-
multiple  myeloma
involvement

Larynx  biopsy
Systemic  treatment  for
multiple  myeloma

9 74/M  Hoarseness  Right  sided  glottic  mass  Adenocarcinoma  metastasis
(histopathologic  features  were
similar  with  lung  adenocarcinoma,
operated  2  years  a  go).

Larynx  biopsy

10 34/F  Left  sided  neck
mass  (laryngeal
lesion  was
asymptomatic)

Normal  laryngoscopic  findings  and
palpable  mobile,  1.5  cm  mass
anterior  to  the  sternocleidomastoid
muscle  on  left  side.

Paraganglioma  Excision  of  laryngeal  and
carotid  body
paragangliomas  after
angiographic  embolization
of  vascular  supplies  on  two
separate  operations.

11 70/M  Hoarseness,
dysphagia

Immobile  left  arytenoid,  glottic
space  obstructed.

Chondroma  Urgent  tracheotomy,
laryngofissure  surgery

12 68/F  Hoarseness  Right  sided  soft  submucosal
supraglottic  and  glottic  mass.

Laryngeal  lipoma  Excision  of  laryngeal  lipoma

13 63/M Hoarseness Left sided  mass
involving  the  left
vocal  cord  and
anterior  commissure.

Inflammatory  myofibroblastic
tumor-left  vocal  cord  squamous  cell
carcinoma-anterior  commissure.

Larynx  biopsy
Laser
cordectomy  +  postoperative
radiotherapy
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Table  1  (Continued)

Age  (years)/Gender Clinical
presentation

Physical  examination  findings Diagnosis  Approach  and  treatment

14  52/F  Dyspnea,  a  mass  in
the  jaw

Subglottic  mass  narrowing  the
passage

Brown  tumor  of  hyperparathyroidism
Parathyroid  adenoma

Parathyroidectomy

15 30/M  Dyspnea,  stridor Bilateral  limited  vocal  cord  mobility,
deformity  of  epiglottis.

Wegener’s  granulomatosis
involvement.

Immune  supressive  therapy

16 61/M Hoarseness Left  ventricle  and  vocal  cord  edema. Granulomatous  inflammation Larynx  biopsy
Left supraglottic  mass
lesion

Tuberculous
involvement

Antituberculous  medical
treatment.
Lung  biopsy  (Caseified
granulomatous
inflammation).

17 42/M Dysphagia An ulcerated  lesion  on
the  left  arytenoid,

Chronic-active  inflammation
Behçet’s  disease  involvement

Larynx  biopsy
Immune  supressive  therapy

18 35/M  Hoarseness  and
right  sided  neck
mass

Purple  colored  transglottic  mass  right
side  of  the  larynx

Vasculary  malformation  (low-flow) The  patient  cannot
follow-up
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Table  2  Diagnostic  imaging  characteristics  of  patients.

Patient  no.  Diagnosis  Maximum
lesion  size
(mm)

Lesion  location  CT  MRI  Additional  imaging
modalities

1  Chondrosarcoma
(Grade  1)

30  Subglottic  Heterogeneous  expansile
mass  arising  from  cricoid
cartilage  with  internal
chondroid  matrix
calcification

T1W  isointense,  T2W
hyperintense  mass,
minimally  heterogeneous
enhancement

---

2 Chondrosarcoma
(Grade 2)

60 Supraglottic  +
glottic  +  subglottic

Transglottic  hypodense
mass  with  central
necrosis.

---  ---

Extralaryngeal
extension.
Thyroid  and  cricoid
cartilage  destruction.
Level  6  metastatic
lymphadenopathy.

3 Neuroendocrine
tumor  Grade  2
(atipical  carcinoid
tumor)

16  Supraglottic  Mass  on  right
aryepiglottic  fold  and
interarytenoid  region

T1W  isointense,  T2W
hyperintense,  enhancing
soft  tissue

---

4 Extranodal  Natural
killer/T  cell
lymphoma

30 Supraglottic  +  glottic Mass  on  the  epiglottis,
aryepiglottic  fold,  band
ventricle,  vocal  Cord.

--- F-18  FDG  PET/CT

Ipsilateral  level  2
metastatic
lymphadenopathy.

Increased  tracer  uptake
in right  supraglottic  soft
tissue  (SUVmax  2.1).
Increased  tracer  uptake
in ipsilateral  level  2
lymph  nodes  (SUVmax
2.6)

5 Posttransplant
lymphoprolifera-
tive disease,
monomorphic,
diffuse  large  B-cell
type

16 Supraglottic Mass  on  left  aryepiglottic
fold,  band  ventricle,

--- F-18  FDG  PET/CT

Left level  3
metastatic
lymphadenopathy

Intense  tracer  uptake  in
oropharynx  and
supraglottic  larynx
(SUVmax  11.5),
Increased  tracer  uptakes
in lung,  pleura,  spleen,
breast,  stomach,
axillary,  hilar  and
cervical  lymph  nodes.
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Table  2  (Continued)

Patient  no. Diagnosis  Maximum
lesion  size
(mm)

Lesion  location CT  MRI  Additional  imaging
modalities

6 Plasmocytoma-
multiple  myeloma
involvement

28 Subglottic Lytic-expansile  mass
arising  from  cricoid
cartilage

--- F-18  FDG  PET/CT

Lytic lesions  at
first  and  ninth  ribs
and  T10  vertebra
corpus.

Increased  tracer  uptake
in subglottic  larynx
(SUVmax  2.9).
Multiple  skeletal
increased  tracer  uptakes
in the  1,  6,  9th  ribs  and
T10  vertebra  (SUVmax
3.6).

7 Plasmocytoma-
multiple myeloma
involvement

30 Supraglottic  +
glottic  +  subglottic

Transglottic  mass,
thyroid  and  cricoid
cartilage  destruction.

--- F-18  FDG  PET/CT

Multiple  lytic  skeletal
lesions.

Multiple  skeletal
increased  tracer  uptakes
(SUVmax  10.9).

8 Plasmocytoma-
Multiple myeloma
involvement

28 Subglottic Lytic  expansile  mass
arising  from  cricoid
cartilage.

--- ---

Multiple  lytic  skeletal
lesions.

9 Adenocarcinoma
metastasis

14 Glottic Mass  on  the  right  vocal
cord

--- ---

Bilateral  level  2
metastatic
lymphadenopathy.

10 Paraganglioma 12 Supraglottic  and
left  carotid
bifurcation

Well  defined,
hypervascular  mass  at
right  preepiglottic
space.

T1W  isointense,  T2W
hyperintense,
homogeneously
enhancing  mass  lesions
at  right  preepiglottic
space  and  left  carotid
bifurcation

68Ga-DOTA-peptide
PET/CT

Hypervascular
mass at  left
carotid
bifurcation.

Right  preepiglottic  mass;
Intense  tracer  uptake
(SUV  max:  35.8)
Left  carotid  body  mass;
Intense  tracer  uptake
(SUV  max:  37.5)
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Table  2  (Continued)

Patient  no.  Diagnosis  Maximum
lesion  size
(mm)

Lesion  location  CT  MRI  Additional  imaging
modalities

DSA:
Right  superior  thyroid
artery  supplied  laryngeal
mass
Left  ascending
pharyngeal  artery
supplied  mass  at  left
carotid  bifurcation.

11 Chondroma  50  Supraglottic  +  glottic  +
subglottic+

Transglottic  expansile
mass  arising  from  cricoid
cartilage

T1W  hypointense,  T2W
hyperintense,  minimally
heterogeneous
enhancing  mass

---

12 Laryngeal  lipoma  22  Supraglottic  +  glottic  ---  Supraglottic  and  glottic
nonenhancing  mass  with
typical  fat  signal
characteristics:  T1W
hyperintense,  entirely
suppressed  on
fat-suppressed  images.

---

13 Inflammatory
myofibroblastic
tumor

18  Glottic  Mass  on  the  left  vocal
cord

---  ---

14 Brown tumor  of
hyperparathyroi-
dism

20 Subglottic Expansile  mass  arising
from  cricoid  cartilage.

---  ---

Maxillary  and  mandibular
lytic  expansile  mass
lesions
Parathyroid  adenoma  at
left  inferior  gland
location.

15 Wegener’s
granulomatosis
involvement

--- Diffuse  soft  tissue
involvement

Diffuse  edema  and
increased  soft  tissue
thickness  at  laryngeal
soft  tissue.

---  ---

Lung CT:  ground  glass
opacities,  consolidation,
focal  bronchiectasis,
nodules,  bronchial  and
tracheal  wall  thickening.



N
on-squam

ous
 cell

 carcinom
a

 diseases
 of

 the
 larynx

 
477

Table  2  (Continued)

Patient  no. Diagnosis  Maximum
lesion  size
(mm)

Lesion  location CT  MRI  Additional  imaging
modalities

16 Tuberculous
involvement

10 Supraglottic Mass  on  left  band
ventricle,  arytenoid
cartilage  sclerosis.

--- ---

Lung  CT:  right  hilar
lymphadenopathy,
consolidations,  ground
glass  opacities,
bronchiectasis  at  left
upper  lob.

17 Behçet’s  disease
involvement

10  Supraglottic  Increased  soft  tissue
thickness  on  left
aryepiglottic  fold  and
priform  sinüs.

--- ---

18 Vasculary
malformation
(low-flow)

47  Supraglottic  +  glottic  ---  T1W  hypointense,  T2W
hyperintense,  enhancing
mass  right  side  of  the
supraglottic  and  glottic
level  of  larynx  and
oropharyngeal,  lingual,
nasopharyngeal
extensions.

---

CT, Computed Tomography; MRI, Magnetic Resonance Imaging; T1W, T1 weighted; T2W, T2 weighted; F-18 FDG PET/CT, Fluorine-18 Fluorodeoxyglucose Positron Emission Tomogra-
phy/Computed Tomography; 68Ga-DOTA-peptide PET/CT, Gallium-68 DOTA-peptide Positron Emission Tomography/Computed Tomography; DSA, Digital Subtraction Angiography.



478  Doğan  S  et  al.

Figure  2  (A---C)  70  year-old  man  with  laryngeal  chondroma.
Contrast  enhanced  CT  image  (A)  shows  expansile  mass  ari-
sing from  cricoid  cartilage.  Chondroid  calcifications  are  seen
within the  mass.  Coronal  T2  weighted  TSE  image  (B)  shows  high
signal intensity  transglottic  mass.  Endoscopy  (C)  reveals  bilate-
r
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Figure  3  (A---C)  52  year  old  woman  with  primary  hyperpara-
thyroidism  and  multiple  brown  tumors.  Contrast  enhanced  CT
image (A)  shows  expansile  mass-brown  tumor  arising  from  the
cricoid cartilage.  Mandibular  lytic  expansile  mass  is  seen  on
m
a

o
c
a
a

al edema  of  the  mucosa  of  the  arytenoid  cartilages  and  a  large
ubmucosal  mass.

ass  would  likely  cause  shortness  of  breath.  The  clinical
valuation  of  a  patient  with  one  of  these  symptoms  must
nclude  a  detailed  examination  of  the  larynx,  either  with

ndirect  or  direct  laryngoscopy  as  well  as  a  complete  head
nd  neck  examination.  In  the  case  of  a  submucosal  mass
specially  in  the  supra  or  subglottic  regions,  a  salivary  gland

e
v
l

ore superior  level  CT  image  (B).  Parathyroid  adenoma  is  seen
t left  inferior  parathyroid  gland  location  (C).

r  a  lymphoid  tumor  must  be  ruled  out.  A  chondroma  or  a
hondrosarcoma  would  present  as  a  fixed,  firm  mass  with

 normal  overlying  mucosa.  A  plasmocytoma  can  be  seen
s  a  polypoid  mass,  gray-red  to  deep  red  in  color.7 Physical

xamination  findings  of  the  patients  in  the  current  study
aried  according  to  the  type  of  the  lesions  and  the  involved
aryngeal  site.  Inflammatory  masses  were  observed  as  ulce-
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Figure  4  (A  and  B)  61  year-old  man  with  pulmonary  and  laryn-
geal tuberculosis.  Contrast  enhanced  CT  image  (A)  shows  a  mass
on the  left  band  ventricle  (arrow)  and  left  arytenoid  cartilage

Figure  5  (A---C)  23  year-old  woman  with  posttransplant  lym-
phoproliferative  disease,  monomorphic,  diffuse  large  B-cell
type. Non-enhanced  CT  shows  mass  (arrows)  (A)  on  left  arye-
p
E
t

v
C
G
a

sclerosis.  Endoscopic  image  (B)  demonstrates  a  mass  on  the  left
band ventricle  protruding  on  the  left  vocal  cord.

rated  or  irregular  masses  with  edema  or  deformity  of  the
laryngeal  structures.  The  lesion  of  the  patient  with  a  vas-
cular  malformation  was  observed  as  a  submucosal  mass  but
purplish  in  color,  which  could  be  clearly  distinguished  from
the  normal  mucosa  and  the  final  diagnosis  was  confirmed
when  the  clinical  findings  were  conjoined  with  MRI  findings.

Chondrosarcoma  is  the  most  common  sarcoma  of  the
larynx  and  constitutes  1%  of  laryngeal  neoplams.  They
occur  most  frequently  in  men,  between  50  and  70  years.8

Chondrosarcomas  arise  from  cricoid  cartilage  (75%),  thy-
roid  cartilage  (17%),  arytenoid  cartilage  (5%),  and  epiglottis
and  accessory  cartilages  (3%).13 Laryngeal  chondrosarcoma
presents  as  a  smooth,  lobulated,  submucosal  mass  cove-
red  by  normal  mucosa.  Coarse-stippled  calcifications  within
the  mass  lesion  are  suggestive  for  chondroid  tumors  on
CT  images.  Chondroid  tumors  have  very  high  signal  inten-
sity  on  T2  weighted  MR  images  due  to  low  cellularity  and
high  water  content  of  hyaline  cartilage.  It  is  difficult  to
distinguish  between  chondroma  and  low  grade  chondro-

sarcoma  based  on  the  imaging  findings.  However,  lymph
node  metastasis  and  local  invasion  findings  may  suggest
chondrosarcoma.  In  our  study,  Grade  1  chondrosarcoma
and  chondroma  originated  from  cricoid  cartilage  and  had

s
c
n
c

iglottic  fold  and  left  cervical  lymphadenopathy  (arrow)  (B).
ndoscopic  image  (C)  reveals  irregular  yellowish  mass  involving
he left  band  ventricle,  aryepiglottic  fold  and  tongue  base.

ery  high  signal  intensity  on  T2  weighted  MR  images.
oarse-stippled  calcifications  were  seen  in  chondroma  and
rade1  chondrosarcoma.  Grade  2  chondrosarcoma  was  seen
s  a transglottic  mass  with  central  necrosis.  Also,  the  pre-
ence  of  cricoid  cartilage  expansion,  thyroid  and  cricoid

artilage  destruction,  extralaryngeal  extension  and  lymph
ode  metastasis  were  suggestive  of  chondrosarcoma  in  this
ase.
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Two  neuroendocrine  neoplasms  were  present  in  our
tudy;  paraganglioma  and  atypical  carcinoid  tumor  (Grade
).  Both  were  supraglottic  and  submucosal  masses.  Para-
anglioma  was  seen  as  hypervascular,  well  defined  mass  in
he  preepiglottic  space  on  CT  and  MRI  and  showed  intense
racer  uptake  on  68Ga-DOTA-peptide  PET/CT.  Atypical  car-
inoid  tumor  was  seen  as  a  nonspecific  soft  tissue  mass
n  the  right  aryepiglottic  fold  and  interarytenoid  region.
euroendocrine  neoplasms  of  the  larynx  are  most  com-
on  non-SCC  neoplasms  of  the  larynx  and  account  for  1of

ll  laryngeal  neoplasms.9 Laryngeal  neuroendocrine  neo-
lasms  are  divided  into  2  main  categories:  neural-benign
paraganglioma)  and  epithelial-malignant  (typical  carcinoid,
typical  carcinoid,  small-cell  neuroendocrine  carcinoma).14

t  was  reported  that  most  of  paragangliomas  are  seen  as  a
upraglottic  hypervasculary  mass.15 Zhu  et  al.16 analyzed  14
aryngeal  neuroendocrine  carcinomas.  They  reported  that
hese  tumors  present  as  a  submucosal  mass  with  mostly
upraglottic  location.  Atypical  carcinoids  and  especially
mall-cell  neuroendocrine  carcinomas  may  cause  cervical
ymphadenopathy  and  distant  metastasis.17 There  was  no
ervical  lymphadenopathy  in  patients  with  atypical  carci-
oid  tumor.

Primary  Non-Hodgkin  Lymphoma  (NHL)  of  the  head  and
eck  mostly  arises  from  the  extranodal  lymphatic  system  of
aldeyer’s  ring.  However,  extranodal  extralymphatic  sites

nvolvement  occurs  in  25%  of  these  tumors.18 The  most  com-
on  extranodal  extralymphatic  sites  are  sinonasal  tract,

alivary  glands,  thyroid  and  orbit.  Primary  laryngeal  NHL  is  a
are  condition  and  accounts  for  <1%  of  laryngeal  tumors.18 B-
ell  phenotype  is  more  common  than  T-cell  (ratio  of  6:1).18

ervical  lymphadenopathy  may  be  seen  in  a  quarter  of  the
ases.  It  was  reported  that  a  large,  submucosal,  supra-
lottic,  moderate  enhanced  mass  with  hypopharyngeal,
ropharyngeal  extension  should  suggest  laryngeal  NHL.18,19

n  the  present  study,  laryngeal  NHL  (NK/T  cell)  was  seen  as
upraglottic  (epiglottis,  aryepiglottic  fold,  band  ventricle)
entered  mass  with  glottic  and  hypopharyngeal  extension
nd  ipsilateral  level  2  metastatic  lymphadenopathy.

The  other  lymphoma  case  was  a  posttransplant  (kid-
ey)  monomorphic  diffuse  large  B-cell  lymphoma  that  was
een  as  nonspecific  mass  on  left  aryepiglottic  fold,  band
entricle  with  ipsilateral  level  3  metastatic  lymphadeno-
athy.  Additional  site  involvements  were  detected  during
iagnosis  such  as  lung,  spleen,  stomach,  breast,  hilar  and
ediastinal  lymph  nodes  involvements.  Posttransplant  Lym-
hoproliferative  Disease  (PTLD)  comprises  a  heterogeneous
roup  of  disease.  According  to  World  Health  Organization
WHO)  classification,  PTLD  is  divided  into  three  categories:
arly  lesions,  polymorphic  PTLD,  and  monomorphic  PTLD.20

n  monomorphic  PTLD,  the  most  aggressive  phase  of  disease,
0%  of  cases  are  of  B-cell  origin.  The  most  common  sub-
ype  is  diffuse  large  B-cell  lymphoma.  Although  fever  and
ymphadenopathy  are  most  common  presentations,  extra-
odal  involvement,  central  nervous  system  involvement  may
ccur.  Laryngeal  involvement  is  rare  condition  and  only  a  few
ases  have  been  reported.21 Specific  imaging  findings  have
ot  been  described.  But,  after  the  solid  organ  transplanta-

ion,  presence  of  upper  airway  obstruction  symptoms  should
lert  the  clinician  to  possibility  of  PTLD.

In  the  present  study,  3  of  9  malignant  neoplasms  were
ultiple  myeloma  involvements.  A  lytic  expansile  mass
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rising  from  cricoid  cartilage  was  seen  in  two  patients.  In  the
hird  patient,  a  transglottic  mass  with  thyroid  and  cricoid
artilage  destruction  was  seen  on  CT  images.  In  the  lite-
ature,  only  a  few  cases  of  multiple  myeloma  involvement
ave  been  reported  and  the  location  of  lesions  were  repor-
ed  as  aryepiglottic  fold,  band  ventricle,  vocal  cord  and
ubglottic  region.22 Primary  extramedullary  plasmocytoma  is

 localized  monoclonal  plasma  cell  tumor  without  evidence
f  multiple  myeloma  at  diagnosis.  Laryngeal  extramedul-
ary  plasmocytoma  accounts  for  0.04%  to  0.19%  of  malignant
aryngeal  neoplasms.23 Distinguishing  between  these  two
ypes  of  plasma  cell  tumors  is  important  because  of  their
ifferent  treatment  modalities.

Metastatic  involvement  of  the  larynx  is  a  rare  condi-
ion.  The  most  common  primary  tumors  metastasing  to  the
arynx  are  malign  melanoma  and  renal  carcinoma.24 Breast,
ung,  prostate,  stomach  and  colon  metastases  have  also
een  reported.8,25 Radiological  findings  of  laryngeal  metas-
asis  are  usually  nonspecific.  However,  melanotic  melanoma
etastasis  displays  T1  hyperintensity  and  T2  intermediate

o  low  signal  intensity  due  to  melanin  content.8 Renal  ade-
ocarcinoma  metastasis  is  hypervascular  and  shows  strong
nhancement.  The  most  common  sites  of  metastasis  are
he  supraglottis  and  subglottis  because  of  rich  lymphatic
nd  vascular  supply.  In  the  present  study,  laryngeal  metas-
asis  was  localized  on  the  glottis.  Histopathologic  features
ere  similar  with  previously  operated  lung  adenocarcinoma.
here  were  also  bilateral  cervical  metastatic  lymph  nodes.

One  of  the  2  tumor-like  lesions  of  the  present  study  was
MFT  that  was  seen  as  nonspecific  mass  lesion  on  the  left
ocal  cord.  Concomitantly,  squamous  cell  carcinoma  was
lso  present  at  the  anterior  commissure  on  histopathologi-
al  examination.  In  the  current  WHO  classification  of  tumors
f  soft  tissue  and  bone,  IMFTs  are  classified  as  interme-
iate  grade  tumors.26 Their  behavior  ranges  from  benign  to
alignant.  Head  and  neck  IMFTs  account  for  14%---18%  of  all

xtra-pulmonary  IMFTs  and  the  larynx  is  the  most  common
ite  in  the  head  and  neck  for  IMFT.27 No  specific  imaging  sign
as  been  described  for  IMFTs  in  the  literatüre.  Vocal  cords
re  the  most  common  sites  for  laryngeal  IMFT.28 SCC  and
MFT  coexistence  is  a  very  rare  condition.  As  far  as  we  know,
his  case  is  the  second  reported  case  of  this  coexistence.  The
ther  case  was  reported  by  Suzuki  et  al.29

Brown  tumor  of  the  larynx  is  a  very  rare  condition.  There
re  only  2  case  reports  in  the  literature  with  laryngeal  Brown
umor,  one  of  which  is  in  the  thyroid  and  the  other  is  in  the
ricoid  cartilage.30,31 In  the  present  study,  Brown  tumor  was
een  as  well-defined,  expansile,  noncalcified,  homogeneous
nhanced  lesion  in  cricoid  cartilage  with  narrowing  of  the
ubglottic  airway.  Brown  tumor  is  non-neoplastic  prolifera-
ive  disorder  that  occurs  as  a  result  of  primary  or  secondary
yperparathyroidism.  The  lesion  can  arise  in  long  or  flat
ones  as  a solitary  or  multiple  lesions  and  most  common
ites  are  femur,  tibia,  pelvis,  ribs  and  mandible.  In  our  case,
he  etiology  of  Brown  tumor  was  parathyroid  adenoma  and
dditional  bone  lesions  were  present.

Of  the  3  inflammatory  lesions,  Behçet’s disease  and  WG
nvolvements  presented  as  increased  soft  tissue  thickness

nd  edema  on  CT.  Tuberculosis  involvement  was  seen  as

 mass  lesion  on  left  band  ventricle  and  arytenoid  carti-
age  sclerosis.  Laryngeal  involvement  of  Behcet’s  disease
s  a very  rare  condition  compared  to  laryngeal  tubercu-
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losis  and  laryngeal  involvement  of  WG.  Although  Behcet’s
disease  is  defined  as  classical  the  triad  of  oral  and  genital
ulcerations  and  inflammatory  eye  diseases,  joints,  vascular
structures,  nervous  system,  ear,  nose  and  throat  may  also
affected.  There  are  only  a  few  cases  of  laryngeal  involve-
ment  of  Behcet’s  disease  in  the  English  literature,  including
laryngeal  ulcerations  and  stenosis.32 In  our  case,  ulceration,
increased  soft  tissue  thickness  and  chronic-active  inflamma-
tion  were  detected  on  clinical,  imaging  and  histopathologic
examination;  the  patient  received  medical  treatment.

Airway  involvement  occurs  in  15%---55%  of  patients  with
WG  and  this  may  be  the  only  or  the  presenting  finding  of
WG.  Laryngeal  and  tracheal  ulcers,  subglottic  stenosis  may
be  seen  in  25%  and  16%  of  patients,  respectively.33 Airway
involvements  may  lead  to  severe  obstruction,  which  can  be
fatal.  Airway  involvement  may  be  focal  or  diffuse,  circum-
ferential  or  irregular.  In  our  case  with  WG,  diffuse  tracheal
and  bronchial  wall  thickening,  left  bronchial  stenosis,  dif-
fuse  laryngeal  edema,  laryngeal  soft  tissue  thickening  were
found.  Additional  lung  involvement  findings  such  as  conso-
lidations,  ground  glass  opacities,  focal  bronchiectasis  were
seen  on  serial  CT  examinations.

The  larynx  is  the  second  most  common  site  for  head  and
neck  tuberculosis  after  the  cervical  lymph  nodes.34 Laryn-
geal  tuberculosis  in  cases  of  pulmonary  tuberculosis  has
become  very  rare  since  the  advent  of  antituberculosis  che-
motherapy  and  the  incidence  was  reported  as  less  than  1%
of  tuberculosis  cases.35 Vocal  cords  are  the  most  common
region  for  laryngeal  tuberculosis.  Five  different  lesion  types
were  reported:  perichondritic,  ulcerative,  granulomatous,
polypoid  and  nonspecific  inflammatory.36 Left  vocal  cord  and
ventricle  were  affected  in  our  case.  Perichondritis  was  seen
as  arytenoid  sclerosis  on  CT  images.  Granulomatous  inflam-
mation  was  described  on  histopathology  and  accompanying
lung  findings  were  present.

The  cases  of  vascular  malformation  and  lipoma  were
diagnosed  based  on  the  clinic  and  typical  imaging  characte-
ristics  of  lesion  in  the  present  study.  Vascular  malformations
have  T2  hyperintensity  and  high-flow  lesions  show  early
strong  enhancement  after  contrast  administration.  Endo-
scopic  biopsy  is  not  recommended  in  cases  with  vascular
malformation  due  to  the  bleeding  risk.

The  main  limitations  of  our  study  are  its  retrospective
design  and  small  number  of  patients.

Conclusion

This  unique  study  evaluates  18  didactic  cases  and  points  that
diverse  benign  and  malignant  tumors  of  epithelial,  mesoder-
mal  and  neuroectodermal  origin,  tumor-like  conditions  and
inflammatory  diseases  may  affect  the  larynx.  Imaging  stu-
dies  may  provide  clues  for  diagnosis  of  non-SCC  laryngeal
lesions.  Although  clinical  and  imaging  findings  are  nonspeci-
fic  in  some  of  them,  combined  analyses  of  clinic,  endoscopic,
imaging  findings  and  previous  clinical  history  may  contribute
to  precise  final  diagnosis  and  clinical  management.
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mović R. Diagnostic significance of magnetic resonance imaging
in preoperative evaluation of patients with laryngeal tumors.
Eur Arch Otorhinolaryngol. 2011;268:1617---23.

3. Zbaren P, Becker M, Lang H. Pretherapeutic staging of laryn-
geal carcinoma. Clinical findings, computed tomography, and
magnetic resonance imaging compared with histopathology.
Cancer. 1996;77:1263---73.

4. Loevner LA, Yousem DM, Montone KT, Weber R, Chalian AA,
Weinstein GS. Can radiologists accurately predict preepiglot-
tic space invasion with MR imaging? AJR Am J Roentgenol.
1997;169:1681---7.

5. Dogan S, Senol S, Imamoglu H, Abdulrezzak U, Ekinci A, Yuce I,
et al. An unusual case of laryngeal paraganglioma in a patient
with carotid body paraganglioma: multimodality imaging fin-
dings. Case Rep Radiol. 2015;2015:342312.

6. Cady B, Rippey JH, Frazell EL. Non-epidermoid cancer of the
larynx. Ann Surg. 1968;167:116---20.

7. Gadomski SP, Zwillenberg D, Choi HY. Non-epidermoid car-
cinoma of the larynx: the Thomas Jefferson University
experience. Otolaryngol Head Neck Surg. 1986;95:558---65.

8. Becker M, Moulin G, Kurt AM, Dulgerov P, Vukanovic S, Zbären
P, et al. Non-squamous cell neoplasms of the larynx: radiologic
pathologic correlatin. Radiographics. 1998;18:1189---209.

9. Lin HW, Bhattacharyya N. Staging and survival analysis for
nonsquamous cell carcinomas of the larynx. Laryngoscope.
2008;118:1003---13.

0. Thompson LD, Gannon FH. Chondrosarcoma of the larynx: a
clinicopathologic study of 111 cases with a review of the litera-
ture. Am J Surg Pathol. 2002;26:836---51.

1. EbiharaY, Watanabe K, Fujishiro Y, Nakao K, Yoshimoto S, Kawa-
bata K, et al. Carcinoid tumorof thelarynx: clinical analysis of
33 casesin Japan. Acta Otolaryngol Suppl. 2007;559:145---50.

2. Telugu RB, Prabhu AJ, Kalappurayil NB, Mathai J, Gnanamu-
thu BR, Manipadam MT. Clinicopathological study of 18 cases
of inflammatory myofibroblastic tumors with reference to alk-1
expression: 5-year experience in atertiary care center. J Pathol
Transl Med. 2017;51:255---63.

3. Casiraghi O, Martinez-Madrigal F, Pineda-Daboin K, Mamelle G,
Resta L, Luna MA. Chondroid tumors of the larynx: a clinico-
pathologic study of 19 cases, including two dedifferentiated
chondrosarcomas. Ann Diagn Pathol. 2004;8:189---97.

4. Barnes L. Neuroendocrine tumours. In: Barnes L, Eveson JW,
Reichart P, Sidransky D, editors. Pathology and genetics of head
and neck tumours. World Health Organization Classification of
Tumours. Lyon: IARC Press; 2005. p. 135---9.

5. Sanders KW, Abreo F, Rivera E, Stucker FJ, Nathan CO. A diagnos-
tic and therapeutic approach to paragangliomas of the larynx.
Arch Otolaryngol Head Neck Surg. 2001;127:565---9.

6. Zhu Y, Gao L, Meng Y, Diao W,  Zhu X, Li G, et al. Laryngeal
neuroendocrine carcinomas: a retrospective study of 14 cases.
Biomed Res Int. 2015;2015:832194.

7. Kumar LP, Armugham N, Triveni B, Krishna MR. Neuroendo-
crine tumor of larynx: a review of literature. Asian J Oncol.
2015;1:33---6.

8. Siddiqui NA, Branstetter BF 4th, Hamilton BE, Ginsberg LE,
Glastonbury CM, Harnsberger HR, et al. Imaging characteris-
tics of primary laryngeal lymphoma. AJNR Am J Neuroradiol.

2010;31:1261---5.

9. King AD, Yuen EH, Lei KI, Ahuja AT, Van Hasselt A. Non-Hodgkin
lymphoma of the larynx: CT and MR imaging findings. AJNR Am
J Neuroradiol. 2004;25:12---5.

http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0185
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0190
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0195
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0200
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0205
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0210
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0215
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0220
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0225
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0230
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0235
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0240
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0245
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0250
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0255
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0260
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0265
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0270
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0275


4

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

35. Williams RG, Douglas-Jones T. Mycobacterium marches back. J
Laryngol Otol. 1995;109:5---13.

36. Kurokawa M, Nibu K, Ichimura K, Nishino H. Laryngeal tubercu-
82  

0. LaCasce AS. Post-transplant lymphoproliferative disorders.
Oncologist. 2006;11:674---80.

1. Kohli N, Wasserman JM. Posttransplant lymphoproliferativedi-
sorder involving the larynx. Int J Head Neck Surg. 2016;7:53---6.

2. Van Dyke CW, Masaryk TJ, Lavertu P. Multiple myeloma involving
the thyroid cartilage. AJNR Am J Neuroradiol. 1996;17:570---2.

3. Strojan P. Extramedullary plasmacytoma of the larynx: a report
of three cases. Radiol Oncol. 2002;36:225---9.

4. Nicolai P, Puxeddu R, Cappiello J, Peretti G, Battocchio S, Fac-
chetti F, et al. Metastatic neoplasms to the larynx: report of
three cases. Laryngoscope. 1996;106:851---5.

5. Grasso RF, Quattrocchi CC, Piciucchi S, Perrone G, Salvinelli F,
Rabitti C, et al. Vocal cord metastasis from breast cancer. J Clin
Oncol. 2007;25:1803---5.

6. Fletcher CD, Bridge JA, Hogendoorn P, Mertens F. WHO classi-
fication of tumours of soft tissue and bone. 4th ed. Lyon: IARC
Press; 2013. p. 83---4.

7. Ong HS, Ji T, Zhang CP, Li J, Wang LZ, Li RR, et al. Head
and neck inflammatory myofibroblastic tumor (IMT): evalua-
tion of clinicopathologic and prognostic features. Oral Oncol.

2012;48:141---8.

8. Alhumaid H, Bukhari M, Rikabi A, Farahat M, Mesallam TA, Malki
KH, et al. Laryngeal myofibroblastic tumor case series and lite-
rature review. Int J Health Sci (Qassim). 2011;5:187---95.
Doğan  S  et  al.

9. Suzuki S, Hanata K, Toyoma S, Nanjo H, Saito H, Iikawa N, et al.
Carcinosarcoma of the larynx consisting of squamous cell car-
cinoma and inflammatory myofibroblastic tumor components.
Auris Nasus Larynx. 2016;43:460---3.

0. Blinder G, Hiller N, Gatt N, Matas M, Shilo S. Brown tumor in the
cricoid cartilage: an unusual manifestation of primary hyperpa-
rathyroidism. Ann Otol Rhinol Laryngol. 1997;106:252---3.

1. Perrin J, Zaunbauer W,  Haertel M. Brown tumor of the thyroid
cartilage: CT findings. Skeletal Radiol. 2003;32:530---2.

2. Gross M, Ben-Cherit E. Laryngeal involvement in Behcet’s disea-
sea challenge for treatment. Clin Rheumatol. 2013;32:75---7.

3. Trimarchi M, Sinico RA, Teggi R, Bussi M, Specks U, Meroni PL.
Otorhinolaryngological manifestations in granulomatosis with
polyangiitis (Wegener’s). Autoimmun Rev. 2013;12:501---5.

4. Penfold CN, Revington PJ. A review of 23 patients with
tuberculosis of head and neck. Br J Oral Maxillofac Surg.
1996;34:508---10.
losis: a report of 17 cases. Auris Nasus Larynx. 2015;42:305---10.

http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0280
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0285
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0290
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0295
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0300
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0305
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0310
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0315
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0320
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0325
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0330
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0335
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0340
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0345
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0350
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0355
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360
http://refhub.elsevier.com/S1808-8694(18)30222-2/sbref0360

	Non-squamous cell carcinoma diseases of the larynx: clinical and imaging findings
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


