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HIGHLIGHTS
• Prognosis  of  subglottic  squamous  cell carcinoma  remained  poor  over  the years.
• Combination  of  surgery  and  adjuvant  therapies  improved  the  survival  outcomes.
• Early-stage  tumors  benefited  from  larynx  preservation  surgery;  advanced  tumors  benefited  from  total  laryngectomy.
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Abstract

Objective:  This  study  aimed  to  investigate  the  demographic  and  clinicopathological  charac-

teristics,  and  survival  outcomes  of  subglottic  Squamous  Cell  Carcinoma  (SCC)  based  on  the

Surveillance,  Epidemiology,  and  End  Results  (SEER)  database.

Methods:  Demographic  and  clinicopathological  information,  including  age,  sex,  race,  tumor

size, histologic  grade,  clinical/TNM  stage,  tumor  invasion  extent,  Lymph  Node  Metastasis  (LNM)

extent, size  of  metastatic  lymph  nodes,  LNM  ratio  and treatment  data,  of  842 subglottic  SCC

patients diagnosed  between  1996  and  2016  were  acquired.  Kaplan-Meier  survival  analyses  were

performed  to  assess  the  effects  of  clinicopathological  characteristics,  treatment  modalities,

surgical  procedures,  and  adjuvant  therapies  on overall  survival  and cancer-specific  survival.

Results: Subglottic  SCC  was  more  frequent  among  males  aged  60---70  years,  with  low-grade

but locally  advanced  lesions  without  local  or  distant  metastases.  Age  and  several  primary

tumor/LNM  related  variables  were  independent  risk factors  for  overall  survival  and  cancer  spe-

cific survival.  Advanced-stage  and  high-grade  disease  led to  unfavorable  prognosis.  The  most

common treatment  modality  and  surgical  procedure  were  surgery  plus radiotherapy  and  total

laryngectomy,  respectively.  Surgery  plus  radiotherapy  provided  favorable  5-year  survival  out-

comes, while  total laryngectomy  had  the  worst.  Surgery  plus  adjuvant  therapy  showed  better

survival outcomes  than  surgery  alone.
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Conclusion:  This  study  confirmed  the  rarity  of  subglottic  SCC.  Patients  with  subglottic  SCCs

suffered  poor  prognosis  especially  for  those  with  advanced-stage  or  high-grade  lesions.  The

prognosis of  subglottic  SCC  remained  poor  over  the  years,  despite  recent  progress  in  can-

cer therapies.  Surgery  plus  adjuvant  therapy  improved  the  survival  outcome.  Although  larynx

preservation  surgery  was  beneficial  for  early-stage  disease,  total  laryngectomy  was  favored  for

patients with  advanced  tumors.

Level of  evidence: Level  4.

© 2021  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/).

Introduction

Primary  subglottic  Squamous  Cell  Carcinoma  (SCC)  is  a
rare  malignancy  accounting  for only 1%---3%  of  all  laryn-
geal carcinomas.1---3 It is generally  asymptomatic  at  earlier
stages  and  typically  presents  at  advanced  stages,  leading
to  substantially  worse  prognosis  than  Laryngeal  Squamous
Cell  Carcinomas  (LSCCs)  originated  from  supraglottic  and
glottic.3,4 Despite  recent  progress  in  treatment  of laryn-
geal  carcinoma,  no  consensus  on  the  optimal  subglottic  SCC
management  has  been  reached.5 The  therapeutic  strategy
varies  depending  on  the stage  of disease,  which  usually
containing  surgery,  adjuvant  therapy,  or  a combination  of
both.  Mounting  evidence  suggests  that  early-stage  subglot-
tic  SCCs  can  be  managed  with  a  single  type of  treatment,
whereas  advanced-stage  tumors  require  combined-modality
therapy.6---8 Although  radiotherapy  preserves  laryngeal  func-
tion,  its ability  to  improve  long-term  patient  survival
remains  controversial.9---11 Chemotherapies,  including  induc-
tion  Chemotherapy  and Concurrent  Chemoradiotherapy
(CCRT),  are  widely  used to  treat  laryngeal  carcinoma;  how-
ever,  their  clinical  usefulness  in  patients  with  subglottic
SCC  remains  unclear.12---14 In this study,  we  conducted  a
retrospective  analysis  using  data  from  the  National  Can-
cer  Institute’s  Surveillance,  Epidemiology,  and End  Results
(SEER)  database  to  investigate  the  demographic  and  clinico-
pathological  characteristics  as  well  as  survival  outcomes  of
subglottic  SCC.

Methods

Data  source  and  study  subjects

We  collected  data  from  the SEER  database  pertaining  to
cases  from  1996  to  2016  in the  United  States.  According
to  the  International  Classification  of  Diseases  for  Oncology,
data  with  a confirmed  histological  diagnosis  of  laryn-
geal  SCC  were  extracted  using  the  SEER  code  (histology
recode)  8050---8089  (squamous  cell neoplasms).  Patients
with  subglottic  lesions  (anatomic  site  code  C32.3)  were  then
selected.

Demographic  data,  including  sex,  age  at diagnosis,  year
of  diagnosis,  and  ethnicity,  were collected.  The  years  of
diagnosis  were  grouped  into  1996---2006  and  2007---2016.  The
clinicopathological  variables,  including  tumor  size,  histo-
logic  grade,  tumor  invasion  extent,  Lymph  Node  Metastasis

(LNM) extent,  average  size of  metastatic  lymph  nodes,  LNM
ratio  (number  of  metastatic  lymph  node  excised/total  num-
ber  of  lymph  nodes  excised),  and TNM/clinical  stage  per
the American  Joint  Committee  on  Cancer  staging  system,
were  collected,  and  analyzed.  Treatment  modality,  surgical
procedure,  survival  time,  Overall  Survival  (OS)  status,  and
Cancer-Specific  Survival  (CSS)  status were  also  collected.  All
variables  were  defined  using  the SEER  specific  codes.  The
histologic  grade  was  redefined  as  low-grade  (well  and mod-
erately  differentiated)  or  high-grade  (poorly  differentiated
and  undifferentiated).  The  clinical  stage  was  redefined  as
early-stage  (stages  I and II) or  advanced-stage  (stages  III and
IV).

Statistical  methods

Descriptive  statistics  were  calculated  means  and  stan-
dard  deviations  (n ±  SD),  categorical  data  were  expressed
as  percentages.  Patient  survival  was  estimated  using  the
Kaplan-Meier  method,  and  comparisons  between  groups
were  made  using  the  log-rank  test.  The  multivariate  Cox pro-
portional  hazards  model  was  used  to  analyze  the  relationship
between  demographic  plus  clinicopathological  variables,
and  OS and  CSS.  The  Hazard  Ratio  (HR)  and  Confidence
Intervals  (CI)  were  calculated.  Two-tailed  p-values  less  than
0.05  were  considered  statistically  significant.  SEER  data
were  extracted  using the  SEER*Stat  8.3.6  (National  Cancer
Institute,  Bethesda,  MD, USA).  Statistical  analyses  were  per-
formed  using  SPSS  25.0  (IBM  Corp.,  Armonk,  NY,  USA)  and  R
(v3.5.1)  with  packages  survival,  survminer,  ggplot2.

Ethical  statement

The  study  was  approved  by  the ethical  review  board  of  the
institution  (NO.  2021100X)  and complied  with  the ethical
standards  of  the Declaration  of  Helsinki,  as  well  as  with
relevant  national  and  international  guidelines.

Results

Demographic  and clinicopathological
characteristics

This  cohort  included  842  patients  with  subglottic  SCC
acquired  from  the  SEER  database.  The  mean  age at diagnosis
was  65.88  ±  11.58  years.  Most  patients  were  aged  between
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60  and  69  years  (n = 267,  31.7%).  Male  gender  was  more
common  with  a  3.98:1  ratio  as  compared  to  female  gen-
der. White  patients  accounted  for  77.4%;  19.0%  and  3.6% of
patients  were  black  individuals  or  individuals  of other  races.
The average  tumor  size  was  28.76  ±  15.12 mm  and  the aver-
age  metastatic  lymph  node  size  was  25.5  ±  13.68 mm.  Of
the  260  cases  with  available  total  and  positive  metastatic
number  of  lymph  node  excised,  the LNM  ratio was  12.03%.
513  (60.9%)  cases  were  low-grade,  with  186  (22.1%) with
high-grade,  and  143  (17.0%)  without  detailed  histological
data.  Of the  573  patients  with  available  clinical  stage
information,  194  (23.0%)  had early-stage  disease,  and  379
(45.0%)  had  advanced-stage  disease.  The  majority  of the
patients  presented  with  T4  disease  (n  = 256,  30.4%),  with-
out  cervical  lymphatic  involvement  (N0, n  =  422,  50.1%)  and
distant  metastasis  (M0,  n  = 549,  65.2%).  For  the overall  treat-
ment  type,  413 (49.0%)  received  surgical  treatment,  337
(40.0%)  received  non-surgical  treatment  and  92  (10.9%)  were
untreated.  478  (56.8%) patients  were diagnosed  between
1996  and  2006,  and 364  (43.2%)  between  2007  and  2016.  The
average  survival  time  was  45.55  ±  49.55  months  (Table 1).

Treatment  data

Treatment  modalities  were characterized  as  Surgery  (S)
alone,  Radiotherapy  (RT)  alone;  Chemotherapy  (CT)  alone;
combined  surgery,  RT, and CT  (S  +  RT  +  CT);  combined  surgery
and  RT  (S  +  RT);  combined  surgery  and  CT  (S + CT);  com-
bined  RT  and CT  (RT  +  CT);  and  no  treatment.  Among  the  750
patients  with  detailed  information,  the  majority  of  whom
received  S  + RT (n = 193,  25.7%),  followed  by  RT + CT (n  = 159,
21.2%),  RT  alone  (n  = 151,  20.1%)  and  surgery  alone  (n  = 118,
14.0%).  Only  27  (3.6%)  patients  received  CT alone  and 4
(0.5%)  received  S  +  CT.  Of  the 413  patients  who  underwent
surgery,  131  underwent  local  tumor  excision,  22  underwent
partial  laryngectomy,  227 underwent  total  laryngectomy,
while  surgery  information  of  33  patients  were  unspecified.  A
total  of  97  patients  who  underwent  local  tumor  excision  also
received  adjuvant  therapy  (radiotherapy,  chemotherapy  or
both),  compared  with  14  who  underwent  partial  laryngec-
tomy,  and  156 who  underwent  total  laryngectomy.

Analysis  of risk factors  for  OS  and CSS

Univariate  analysis  revealed  that  advanced  age,  extensive
tumor  invasion,  extensive  LNM,  higher  LNM  ratio  and  larger
tumor  size  associated  significantly  with  poor  OS.  Male  sex,
different  race,  high-grade  tumor,  larger  metastatic  lymph
node  size  were  not risk  factors  for  OS.  Multivariate  analysis
showed  that  all  of these  significant  factors  independently
predicted  poor  OS (Table  2).

As  for  CSS,  univariate  analysis  revealed  male  sex,  high-
grade  tumor,  extensive  tumor invasion,  extensive  LNM,
higher  LNM  ratio  and  larger  tumor size  associated  signi-
ficantly  with  poor CSS.  Advanced  age,  different  race  and
larger  metastatic  lymph  node  size  were  not  risk  factors  for
CSS.  Multivariate  analysis  showed that  all  of  these  significant
factors  independently  predicted  poor  CSS, except  male  sex
(Table  2).

Table  1  Demographic  and  clinicopathological  characteris-

tics of patients  with  subglottic  squamous  cell  carcinoma.

Variables  n  (%)

Overall  842  (100%)

Survival months  (mean  ± SD) 45.55  ± 49.55

Tumor  size  (mean  ±  SD,  mm)  28.76  ± 15.12

Size  of metastatic  lymph  node  (mean  ±  SD,

mm)

25.5  ±  13.68

Age at diagnosis  (mean  ±  SD,  yrs)  65.88  ± 11.58

Age  groups

0---19  0  (0%)

20---29  2  (0.2%)

30---39 6  (0.7%)

40---49  44  (5.2%)

50---59  203  (24.1%)

60---69  267  (31.7%)

70---79  206  (24.5%)

80---89  99  (11.8%)

90+ 16  (1.9%)

Sex

Female  169  (20.1%)

Male 673  (79.9%)

Race

White  652  (77.4%)

Black  160  (19.0%)

Other  30  (3.6%)

Histologic  grade

Low-grade  513  (60.9%)

Well  differentiated  75  (8.9%)

Moderately  differentiated  438  (52.0%)

High-grade  186  (22.1%)

Poorly differentiated 182  (21.6%)

Undifferentiated  4  (0.5%)

Unknown 143  (17.0%)

Clinical stage

Early-stage  194  (23.0%)

Stage  I 86  (10.2%)

Stage  II 108  (12.8%)

Advanced  stage 379  (45.0%)

Stage  III  85  (10.1%)

Stage  IV  294  (34.9%)

Unknown 269  (31.9%)

T stage

T1 105  (12.5%)

T2 127  (15.1%)

T3 91  (10.8%)

T4 256  (30.4%)

Tx 263  (31.2%)

N stage

N0 422  (50.1%)

N1 63  (7.5%)

N2 80  (9.5%)

N3 9  (1.1%)

Nx 268  (31.8%)

M stage

M0 549  (65.2%)

M1 34  (4.0%)

Mx 259  (30.8%)

S72



Brazilian  Journal  of  Otorhinolaryngology  2022;88(S4):S70---S80

Table  1  (Continued)

Variables  n  (%)

Overall  treatment

Surgical  treatment  413  (49.0%)

Non-surgery  treatment  337  (40.0%)

None 92  (10.9%)

Years of  diagnosis

2007---2016  (10  years) 478  (56.8%)

1996---2006  (11  years) 364  (43.2%)

Survival  analysis

The  overall  5-year  OS and CSS  rates  of the  842 patients  were
39.4%  and  64.6%,  respectively.  Survival  analysis  after  patient
stratified  by  treatment  modalities  revealed  that  S + RT  led
to the  best  5-year  OS  (51.3%)  and  CSS  (71.6%);  on  the con-
trary,  CT  alone  had  the worst  5-year  OS  (18.5%)  and  CSS
(42.6%).  With  regard  to  surgical  procedures,  partial  laryn-
gectomy  led  to  the highest  5-year  OS  (47.6%)  rate,  and
total  laryngectomy  led  to  the  worst  (39.1%);  moreover,  local
tumor  excision  led  to the highest  5-year  CSS  (80.1%)  rate,
and  again,  total  laryngectomy  led  to the  worst  (60.3%).  Fur-
ther  comparison  of  the survival  between  local  tumor  excision
and  total  laryngectomy,  after  adjusted  for age  and T  stage,
also  demonstrated  much  better  outcomes  for  local  tumor
excision  (Fig.  1).  Furthermore,  surgery  plus  adjuvant  ther-
apy  led  to higher  5-year  OS and CSS than  surgery  alone  in
local  tumor  excision  subgroup  and  total  laryngectomy  sub-
group;  and the opposite  results  were observed  in partial
laryngectomy  subgroup  (Table 3).

Between  the  two  years-of-diagnosis  groups,  the  differ-
ences  of  patients’  overall  5-year  OS  and CSS  rates  were
non-significant;  and  similar  results  were observed  when
stratified  by treatment  modalities,  surgical  procedures,  and
surgery  versus  surgery  plus  adjuvant  therapies.  Statistically
significant  differences  were  found  for  the  5-year  survival
among  patients  receiving  different  treatment  modalities
within  each  years-of-diagnosis  subgroup;  while  significant
differences  of  5-year  survival  among  those  treated  with
different  surgeries  were  only  observed  between  2007  and
2016.  Survival  results  of  patients  treated with  surgery  alone
differed  non-significantly  from  those  who  also  received  adju-
vant  therapy  in  each  time  subgroup,  where  exception  was
found  for  5-year  OS between  1996  and  2006  in the local
tumor  excision  subgroup  (Table  3).

Patients  with  low-grade  or  early-stage  disease showed
statistically  better  CSS  than  those  with  high-grade  or
advanced-stage  disease.  Statistically  difference  of  OS  was
only  found  in the comparison  between  early  and  advanced
stage  disease  (Fig.  2).  Regardless  of  the treatment  types,
patients  with  low-grade  tumors  still  showed  much  bet-
ter  higher  5-year  survival,  except  for  those  treated  with
CT  alone;  patients  at early-stage  showed much  better
5-year  survival  than  advanced-stage  patients  for  all  treat-
ment  types.  Survival  analyses  based  on  surgical  procedures
revealed  low-grade  tumors  had better  survival  results  than
high-grade  tumors  in the  local  tumor  excision  subgroup  and
total  laryngectomy  subgroup,  where  the opposite  result
was  revealed  in partial  laryngectomy  subgroup.  Patients  at
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Table  3  The  survival  of  subglottic  SCC  based  on treatment  modality,  surgical  procedure,  and  surgery/surgery  plus  adjuvant  therapy.

Variables 5-year  OS  5-year  CSS

Overall  (%)  1996---2006  (%) 2007---2016  (%)  p-valueb Overall  (%)  1996---2006  (%)  2007---2016  (%)  p-valueb

Overall  39.4  36.7  42.1  0.436  64.6  60.0  68.8  0.187

Treatment modality

S 32.3  28.8  38.0  0.595  64.6  59.2  72.5  0.322

S +  RT  +  CT  39.8  37.5  41.2  0.294  60.6  54.1  62.5  0.123

S +  RT  51.3  47.7  56.3  0.365  71.6  65.9  80.3  0.105

S +  CT  50.0  n/a  50.0  n/a  50.0  n/a  50.0  n/a

RT 42.8  43.3  42.9  0.632  72.7  74.9  71.1  0.429

CT 18.5  11.1  22.2  0.670  42.6  37.0  47.8  0.294

RT +  CT 43.9  31.4  50.6  0.052  59.0  43.4  67.3  0.063

p-valuea <  0.001  < 0.05  <  0.01  <  0.01  < 0.001  <  0.05

Surgical procedure

Local  tumor  excision  47.3  39.0  56.0  0.066  80.1  77.1  83.1  0.971

Partial laryngectomy  47.6  53.3  33.3  0.154  63.5  64.0  66.7  0.422

Total laryngectomy  39.1  38.7  39.3  0.940  60.3  56.0  64.4  0.097

p-valuea 0.417  0.893  <  0.05  <  0.05  0.062  <0.05

S vs.  S + ATe

Local  tumor  excision

S 28.5  13.3  45.3  0.081  75.0  69.2  75.0  0.635

S +  AT  53.7  47.7  59.5  0.236  82.0  78.0  85.8  0.782

p-valuea <  0.01  < 0.01  0.169  0.387  0.958  0.274

Partial laryngectomy

S  50.0  57.1  0.00  0.128  80.0  80.0  100  0.323

S +  AT  46.2  50.0  40.0  0.396  52.7  50.0  60.0  0.688

p-valuea 0.575  0.727  0.897  0.400  0.671  0.502

Total laryngectomy

S 31.8  31.4  33.5  0.795  58.5  52.9  67.6  0.317

S +  AT  42.4  42.1  41.8  0.945  61.1  57.2  63.4  0.168

p-valuea 0.225  0.743  0.132  0.932  0.856  0.935

S, Surgery; RT, Radiotherapy; CT, Chemotherapy; S + AT,  Surgery plus Adjuvant Therapy.
a Log-rank test based on treatment modality, surgical procedure, and surgery/surgery plus adjuvant therapy.
b Log-rank test based on decades of  diagnosis.
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Table  4  Effect  of  clinical  stage  and  histologic  grade  on the  survival  of  subglottic  SCC.

Variables 5-year  OSa 5-year  CSSa

Early  -  stage

(%)

Advanced

-  stage

(%)

p-valueb Low  -

grade  (%)

High  -

grade  (%)

p-valueb Early  -

stage  (%)

Advanced

-  stage

(%)

p-valueb Low  -

grade  (%)

High  -

grade  (%)

p-valueb

Overall  49.3  36.4  <  0.001  42.9  31.9  0.062  81.8  58.0  <  0.001  67.4  53.2  <0.01

Treatment modality

S 48.1  28.7  0.075  33.2  31.9  0.966  100  58.4  <  0.01  63.7  60.4  0.970

S +  RT  +  CT  64.8  39.4  0.198  45.1  32.3  <  0.05  74.1  60.7  0.591  71.0  45.4  <0.05

S +  RT  59.9  53.4  0.606  58.5  34.6  <  0.05  93.4  66.7  <  0.05  77.6  48.9  <0.01

S +  CT  n/a  50.0  n/a  100  0.00  0.317  n/a  50.0  n/a  100  0.00  0.317

RT 44.4  27.3  <  0.01  46.0  20.7  0.172  79.2  55.6  <0.01  69.1  62.7  0.993

CT 25.0  21.4  0.753  14.3  50.0  0.128  66.7  45.6  0.749  36.0  75.0  0.637

RT +  CT 56.7  43.4  0.298  49.2  43.3  0.362  66.1  60.4  0.708  64.7  59.1  0.237

Surgical procedure

Local  tumor  excision  57.5  43.2  0.152  48.6  38.5  0.332  91.3  58.4  <0.01  83.8  55.3  <0.01

Partial laryngectomy  50.0  14.3  0.179  43.8  66.7  0.195  50.0  42.9  0.460  58.3  66.7  0.373

Total laryngectomy  41.8  40.0  0.780  46.0  28.1  <0.05  87.5  64.7  0.299  67.5  45.0  <0.01

S vs.  S + AT

Local  tumor  excision

S 50.0  14.6  <  0.05  25.7  22.2  0.955  100  24.3  <  0.01  66.5  55.6  0.440

S +  AT  59.8  51.5  0.533  55.6  43.8  0.246  89.3  66.0  <  0.05  87.7  56.1  <0.01

Partial laryngectomy

S  100 0.00  0.317  57.1  n/a  n/a  100  100  n/a  80.0  n/a  n/a

S +  AT  100 16.7  0.637  33.3  66.7  0.144  100  33.3  0.809  41.7  66.7  0.391

Total laryngectomy

S 30.0  31.1  0.535  34.4  31.9  0.663  100  62.3  0.211  65.2  55.4  0.611

S +  AT  50.0  46.1  0.633  53.2  25.9  <0.01  75.0  65.7  0.743  73.1  39.1  <0.01

S, Surgery; RT, Radiotherapy; CT, Chemotherapy; S + AT,  Surgery plus adjuvant therapy.
a Only cases with available stage and histologic grade data.
b Log-rank test.
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Figure  1  Survival  curves  of  OS  and  CSS  for  subglottic  SCC  compared  between  local  tumor  excision  and total  laryngectomy.  (A)

Overall survival  curves,  (B)  Cancer  specific  survival  curves,  (C)  Overall  survival  curves  after  adjusted  for  age  and  T staging,  (D)

Cancer specific  survival  curves  after  adjusted  for  age  and  T staging.

early-stage  also  had  higher  5-year  survival  than  those  at
advanced-stage  in  all  three  surgical  procedure  subgroups.  As
for  the  comparison  between  surgery  alone  and surgery  plus
adjuvant  therapy,  most patients  with  low-grade  or  early-

stage  disease  showed  better  survival  outcomes  than  those
with  high-grade  or  advanced-stage  disease  respectively,  no
matter  if they  received  adjuvant  therapy  (Table  4).
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Figure  2  Survival  curves  of  OS  and  CSS  for  subglottic  SCC  stratified  by  histologic  grade  and  clinical  stage.  (A)  Overall  survival

curves by  histologic  grade,  (B)  Cancer  specific  survival  curves  by  histologic  grade,  (C)  Overall  survival  curves  by  clinical  stage,  (D)

Cancer specific  survival  curves  by  clinical  stage.

Discussion

Subglottic  SCC  is  a  rare  entity  accounting  for  less  than 5%
of  all  LSCC.15---17 We  acquired  data  of LSCC  between  1996

and  2016  since  meticulous  records  were  just  starting  to  be
collected  into  the SEER  database  in recent decades,  not  to
mention  the rapidly  development  of management  towards
laryngeal  carcinoma.  We  confirmed  the rarity  of  subglottic
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SCC:  a  total  of  48,521  laryngeal  SCC  cases  were registered,
with  only  842 (1.7%)  subglottic  SCC  cases.  Most  studies  on
subglottic  SCC  involved  small  cohorts  for  its  rarity,  mak-
ing  it  difficult  to  establish  the incidence  and the underlying
mechanisms.18 The  imprecise  definition  of  the superior  sub-
glottic  border,  accidental  sampling  of  subglottic-invading
glottic  SCC,  and  undetermined  origins  of  advanced-stage
disease  further  challenge  the  elucidation  of  the  clinico-
pathological  characteristics  of  subglottic  SCC.19,20

Numerous  studies  have  shown  that  men  are  more
susceptible  to LSCC  than  women  due  to  the much  com-
monly  exposures  to  environmental  risk  factors,  for  instance
tobacco.21,22 Consistently,  we  found  subglottic  SCC  is  more
frequent  among  white  males  aged  60---70  years,  and  those
at  advanced  age suffered  unfavorable  overall  survival
outcomes.4,7,16 The  average  tumor  size  was  28.76  mm in  cur-
rent  study.  Considering  these data  may  have  been  derived
from  surgical  specimens,  they  might  not  to  be  represen-
tative  of  actual  tumor  size;  but  we  still  verified  that
larger  tumor  is  independent  risk  factor  for  both  OS and
CSS,  which  reinforced  the  notoriously  consensus  that  local
staging  of LSCC  is  proportional  to  tumor  size.23 Although
high-grade  lesion  was  found  in only  22.1%  cases,  it did
have  a  devastating  effect  on CSS. Admittedly,  patholog-
ical  staging  represents  important  information  and  should
be  included  in staging,  it doesn’t  supplant  clinical  staging
as  the  primary  scheme  yet.24 Among  patients  with  avail-
able  clinical  information,  most  of  whom  were  at advanced
stage  which  were  primarily  due  to  T4  disease,  reflected
by 18.1%  patients  presented  cervical  lymphatic  involve-
ment.  Our  results  agreed  with  the prevailing  studies  as
despite  the  locally  advanced  invasion  at presentation,
subglottic  SCCs may  infrequently  present  with  cervical  lym-
phatic  involvement  with  reported  incidences  ranged from
4%  to  21.5%.3,25---27 Subglottic  SCCs prone  to  escape  through
the  intercartilagenous  infrastructure  rather  than  invading
across  the  cartilaginous  boundaries  of  larynx,  result  in dis-
ease  progression  without  overt  early  symptoms  and  missed
diagnosis  during  imaging  examination.4 Subsequent  analy-
sis  of  risk  factors  confirmed  the independently  predictive
effects  of  tumor  invasion  extent  and LNM  extent,  which
directly  related  to  the  staging  and  prognosis  of LSCC.5,16

The  lymphatic  drainage  pathway  of  the  subglottis  starts
from  prelaryngeal  (Delphian)  or  pretracheal  lymph  nodes
to  paralaryngeal  or  paratracheal  then  crosses  the midline,
allowing  for  metastases  through-out  level  VI  to  the lateral
neck,  and  higher  prevalence  of  LNM  could  lead  to  impaired
survival.20,28 Our  finding  validated  these studies  as  the higher
the  positive  ratio  of  metastatic  lymph  nodes,  the worse  the
OS  and  CSS  rates.  However  due  to  incomprehensive  dis-
tribution  of  data,  deeply  exploration  of survival  outcomes
with  certain-area  invasion,  for example  cricoid  cartilage
and  prelaryngeal/paralaryngeal  lymph  nodes  where sub-
glottic  LSCCs  were  reported  easier  to  infringe,  was  unable
to  carry  out.29,30 Unfortunately,  this research  attempted
but  failed  to  investigate  if the  neurovascular  invasion  or
extranodal  extension  had associations  with  poor progno-
sis  in  subglottic  SCC  because  of  data  missing  in the SEER
database.

The  aggressive  behaviors  of  subglottic  SCC  are fea-
tured  as  predilection  for  laryngotracheal  cartilage,  extra-
laryngeal  invasion,  high  incidence  of  paratracheal  nodal

metastasis,  and  propensity  for stomal  recurrence,  as
a  result  the  prognosis  of  patients  is  always  extremely
unfavorable.2,25 In  this  study,  we  confirmed  the low  5-year
OS  and  CSS  rates  of  patients  with  subglottic  SCC.  Notably,
patients  with  high-grade  tumors  or  advanced-stage  disease
had  significantly  worse  survival  outcomes,  suggesting  that
clinical  stage  and  histologic  grade  are  important  factors  pre-
dicting  the long-term  survival  of  patients  with  subglottic
SCC.  Interestingly,  the prognosis  of  subglottic  SCC  remained
similar  over  the past few decades,  despite  the progress  in
cancer  treatment;  however,  it  varied  markedly  over  the  past
decades  based  on  the treatment  modality  as  reported,  which
possibly  due  to  the differences  in cohort  sizes.4,11,14,25,31

Patients  with  early-stage  subglottic  SCCs  are  often
treated  with  a single  treatment  modality,  whereas
those  at  advanced-stage  require  a combination  of
multimodalities.9,16,32,33 Starting  with  the landmark
Veterans  Affairs  (VA)  larynx  trail, organ  preservation  pro-
tocols  are increasingly  being  used for  the treatment  of
laryngeal  SCC.34 Thus,  personalized  and stratified  treat-
ment  can  occur  in an  organic  and experimental  fashion
where  patients  can  be  shifted  to appropriate  regimens
depending  on  their  response  to  the  therapy.35,36 In  light
of  its  rarity,  it has  been  difficult  to  draw  conclusions  on
survival  based  upon  treatment  modality  for  subglottic  SCC.
Although  non-surgical  treatments  were  performed  much
frequently,  we confirmed  that  surgery-oriented  therapies,
especially  for  the combination  of  surgery  and  radiotherapy,
provided  much  favorable  survival  outcomes  which  lend
credence  to  the  conclusions  proffered  by  Shi  et  al. as
well.27 Few  researches  have  focused  on the application  of
chemotherapy  on  subglottic  SCC  regardless  of  its  promising
effects.  We  preliminary  analyzed  the survival  outcomes  of
subglottic  SCC  treated  with  chemotherapy:  the single  use
of  chemotherapy  or  surgery  plus  chemotherapy  failed  to
provide  better survival  outcomes  which  may  attribute  to
insufficient  distribution  of  cases  in these  regimens;  while
chemotherapy  revealed  positive  effects  to  patients’  overall
survival  when  combined  with  surgery  or  radiotherapy.  CCRT
has  been  verified  to  be of  great  help  for  preservation  of
larynx  function,  but  we  were unable  to  analyze  its  effect
due  to  lack  of  specific  data  of  chemotherapy  and  radio-
therapy  in SEER.37 Together,  these  findings  demonstrate
that  the  management  of  subglottic  SCC  can  be  highly
variable  and further  studies  would  shed a  light on  the
usefulness  of multiple  treatment  regimens  for subglottic
SCC.

Currently,  most  patients  with  locally  advanced  subglottic
SCC  undergo  a  total  laryngectomy,  usually  combined  with
neck  dissection  and, if necessary,  thyroidectomy.  Larynx
preservation  surgery  is  preferred  for  patients  with  early-
stage  subglottic  SCC.  Shaha  et  al. first  reported  long-term
survival  of  early-stage  subglottic  SCC  patients  treated  with
organ  preservation  surgery,  which  was  confirmed  by  another
recent  study  as  preservative  laryngectomy  provided  up  to
80%  of  5-year  disease-free  for early-stage  subglottic  SCC.7,23

Nevertheless,  patients  with  advanced  stage  disease  didn’t
do  well  with  organ-preservation  therapies.34 In current
study,  patients  who  underwent  total  laryngectomy  had the
worst  survival  outcomes;  by  contrast,  larynx  preservation
surgeries  provided  much  favorable  results.  Further  analy-
sis between  total  laryngectomy  and  local  tumor  excision
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confirmed  our  findings  after  trimmed  off partial  laryngec-
tomy  subgroup  (with only  25-cases)  and adjusted  for  age
and  T  staging  that  significantly  influence  the  selection  of
surgeries  for  primary  tumor,  as  well.  These  findings  could
be  attributed  to  the  fact  that  much  patients  treated  with
total  laryngectomy  had  advanced-stage  disease,  yet  lar-
ynx  preservation  surgeries  were  most  commonly  performed
on  patients  at early-stage.  The  exacerbation  of  subglottic
SCCs,  for  example  advanced-stage  and  high-grade  tumors,
would  eventually  lead  to  less  beneficial  results  from organ-
preservation  surgeries.  It  is  still  lack  of further  validation  as
to  which  type of  surgery  is  much  beneficial  for  the long-term
prognosis  since  not  only disease  condition  but  also  survival
quality  should  be  considered  when  caring  patients  with  sub-
glottic  SCC.  Of  note,  it was  not  until  the middle  1990s  that
the  efficacy  of adjuvant  therapy  in advanced-stage  laryn-
geal  carcinoma  was  initially  identified  and  accepted.38,39

In  this  study,  patients  trended  towards  improved  survival
when  received  both  surgery  and  adjuvant  therapy,  though
without  statistically  differences.  Conversely,  Santoro  et  al.
and  Garas  et  al.  uncovered  a superior  effect  of  surgery
with  adjuvant  therapy  in  their  single-institution  reviews
of  subglottic  SCC,  respectively.3,9 These  discrepancies  may
have  resulted  from  the  distribution  of  treatment  modality
within  the  cohort,  current  findings  may  add  to  accumu-
lating  evidence  that subglottic  SCC  patients  would  benefit
from  multimodality  regimens,  especially  for  advanced-stage
cases.  Taken  together,  our findings  appear  to corroborate
previous  discoveries  with  respect  to  the  role  for  multimodal-
ity  management  of  subglottic  SCC  with  surgery  and  adjuvant
therapy.

This  study  has  several  limitations:  possible  data  errors
and  sampling  errors  may  have  been  introduced  due  to the
incomplete  clinicopathological  information  and differences
of  case  distribution  on  part  of the patients.  Miscoding  in
SEER  may  obfuscate  details  of  cases.  Additionally,  the devel-
opment  of subglottic  SCC’s  management  in recent  years
may  affect  our  results.  Finally, as  the SEER  database  is  an
institution-based  registry  but  not a  true  survey  of  the US
population,  the generalizability  of our  results  should  be tem-
pered;  further  prospective  multicenter  randomized  research
in  managing  this  disease  is  needed.

Conclusions

In  this  retrospective,  large cohort  study,  we  confirmed  the
rarity of subglottic  SCC,  which was  most  common  among
males  aged  60---70  years.  Most  patients  were  diagnosed  with
advanced-stage  and  low-grade  disease.  The  prognosis  of
subglottic  SCC  remained  poor in recent twenty-five  years,
despite  the development  in cancer  therapies.  The  combina-
tion  of  surgery  and  adjuvant  therapy  improved  the survival.
Although  patients  with  early-stage  disease  benefited  from
larynx  preservation  surgery,  total  laryngectomy  provided
favorable  outcomes  in patients  with  advanced  lesions.
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