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Anatomy:	
  Pharynx	
  



Anatomy:	
  Pharynx	
  



Waldeyer ring: 

1) Adenoids 

2) Tonsills 

3) Base-of-tongue 

4) Follicles at the posterior pharyngeal wall 

Anatomy	
  of	
  the	
  lympha2c	
  system	
  



Physiology	
  

•  Swallowing	
  
•  Speech	
  
•  Respira2on	
  
•  Immune	
  system	
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Epidemiology:	
  Countries	
  with	
  high	
  
incidence	
  of	
  nasopharyngeal	
  

cancer	
  	
  
Age standardized incidence rates  
(ASIR): 
A)  For men 
B)  For women 

Countries with highest ASIR: 
- China 
- Hong Kong 
- Singapore 
- Malaysia 
- Algeria 
 
 



Epidemiology	
  
	
  of	
  oroparyngeal	
  cancer	
  

•  Incidence	
  of	
  
oropharyngeal	
  cancer	
  
(OPC)	
  in	
  the	
  US	
  is	
  
2.2/100.000	
  in	
  2009	
  
(SEER	
  2013)	
  

•  Early	
  stage	
  OPC	
  between	
  
16.5%	
  and	
  26%	
  of	
  all	
  
OPCs	
  (Carvalho	
  2005)	
  



Epidemiology:	
  HPV	
  and	
  
oropharyngeal	
  cancer	
  (US)	
  	
  

•  Popula2on	
  level	
  
incidence	
  /100.000	
  of	
  
HPV	
  posi2ve	
  OPC	
  
increased	
  from	
  0,8	
  
(1988)	
  to	
  2,6	
  (2004)	
  
corresponding	
  to	
  an	
  
increase	
  of	
  225%	
  

•  Incidence	
  of	
  HPV	
  
nega2ve	
  OPC	
  declined	
  
by	
  50%	
  

Chaturvedi et al. JCO 2011 



Histology	
  types	
  and	
  e2ology	
  of	
  
nasopharyngeal	
  cancers	
  

•  Histological	
  subtypes:	
  
–  Kera2nising	
  (associated	
  
with	
  HPV)	
  

–  Non-­‐kera2nising	
  
(differen2ated	
  or	
  
undifferen2ated;	
  
associated	
  with	
  EBV)	
  

–  Basaloid	
  (no	
  associa2on	
  
known)	
  

Chua et al. Lancet 2016 



Histological	
  types	
  of	
  oropharyngeal	
  
malignancies	
  

•  Malignant	
  epithelial	
  tumors	
  
–  Squamous	
  cell	
  carcinoma	
  
–  Lympho-­‐epithelial	
  carcinoma	
  

•  Salivary	
  gland	
  tumors	
  
–  Salivary	
  gland	
  carcinomas	
  

•  Adenoid	
  cys2c	
  carcinoma	
  etc.	
  

•  Myoepithelial	
  carcinoma	
  
•  Carcinoma	
  ex	
  pleomorphic	
  carcinoma	
  
•  So^	
  2ssue	
  tumors	
  
•  Hemato-­‐lymphoid	
  tumors	
  
•  Mucosal	
  malignant	
  melanoma	
  
•  Secondary	
  tumors	
  



E2ology	
  and	
  risk	
  factors	
  of	
  
oropharyngeal	
  carcinomas	
  

•  Tobacco:	
  <20	
  cig./day	
  1.6	
  fold	
  increased	
  risk	
  
for	
  OPC,	
  >20	
  cig./day	
  3.1	
  fold	
  increased	
  risk	
  
for	
  OPC,	
  reduc2on	
  of	
  risk	
  down	
  to	
  1.2	
  10	
  years	
  
a^er	
  quibng	
  smoking	
  (Ansary	
  et	
  al.,	
  2009)	
  

•  Alcohol:	
  36	
  fold	
  increased	
  risk	
  for	
  OPC	
  in	
  
heavy	
  drinkers	
  and	
  heavy	
  smokers	
  (Ansary	
  et	
  
al.,	
  2009)	
  	
  	
  

•  Ethnicity:	
  Increased	
  risk	
  in	
  African-­‐Americans	
  
in	
  the	
  US	
  (Lambert	
  et	
  al.,	
  2011)	
  



E2ology	
  and	
  risk	
  factors	
  of	
  
oropharyngeal	
  carcinomas	
  

•  HPV:	
  	
  
– 20-­‐25%	
  HPV-­‐posi2vity	
  in	
  HNSCC-­‐pa2ents	
  	
  
(D´Souza	
  et	
  al,	
  2007)	
  
– 40%-­‐80%	
  of	
  OPCs	
  posi2ve	
  for	
  HPV	
  (Miller	
  et	
  al.,	
  
2012)	
  

– Associated	
  mostly	
  with	
  HPV16	
  (Gillison,	
  2006)	
  
– Sexually	
  transmihed	
  disease	
  (Gillison,	
  2006)	
  
–  Increase	
  of	
  HPV+OPC	
  by	
  225%	
  in	
  popula2on-­‐level	
  
incidence	
  1984-­‐2004	
  (Chaturvdei	
  et	
  al.,	
  2011)	
  



Smoking	
  and	
  HPV	
  posi2ve	
  
oropharyngeal	
  cancer	
  	
  

Odds	
  ra'o	
  (OR)	
  to	
  have	
  an	
  
HPV-­‐posi've	
  tumor	
  higher	
  in	
  
never-­‐smokers	
  

Rela've	
  risk	
  (RR)	
  to	
  develop	
  
an	
  HPV-­‐posi've	
  tumor	
  higher	
  
in	
  former	
  and	
  current	
  smokers	
  

Mehanna et al. 2016 Head and Neck  Charturvedi et al. Oral Oncology 2016 



Histological	
  types	
  of	
  
hypopharyngeal	
  malignancies	
  

•  Squamous	
  cell	
  carcinomas	
  
•  Lympho-­‐epithelial	
  carcinomas	
  	
  
•  Lymphomas	
  

–  T-­‐cell	
  lymphomas	
  
– Non-­‐Hodgkin	
  Lymphomas	
  

•  Adenocarcinomas	
  
•  So^	
  2ssue	
  tumors	
  
•  Secondary	
  tumors	
  (i.e.	
  thyroid	
  cancer	
  by	
  direct	
  

infiltra2on)	
  



E2ology	
  of	
  hypopharyngeal	
  cancer	
  

•  Alcohol	
  consump2on	
  (more	
  important)	
  
•  Tobacco	
  	
  

•  Plummer-­‐Vinson	
  syndrome	
  (postcricoid	
  
cancer)	
  

•  Paterson-­‐brown-­‐Kelly	
  syndrome	
  (postcricoid	
  
cancer)	
  

Cummings 2005 



Preven2on:	
  EBV-­‐screening	
  to	
  
predict	
  NPC-­‐occurrence	
  

Chien et al. N Engl J Med 2001 



Preven2on:	
  HPV-­‐screening	
  to	
  
predict	
  OPCs	
  	
  

Anantharaman et al J Natl Cancer Inst 2013 



Preven2on:	
  Vaccina2on	
  strategies	
  against	
  
HPV-­‐driven	
  tumors	
  

•  Costa-­‐Rica	
  HPV-­‐vaccine	
  trail	
  (CVT):	
  Prevalence	
  
of	
  HPV	
  overall	
  0,7%	
  vs.	
  1,3%	
  and	
  HPV	
  16	
  and/
or	
  18	
  (0,03%	
  vs.	
  0,5%),	
  vaccine	
  efficacy	
  of	
  
93,3%	
  

•  Vaccina2on	
  trials	
  for	
  the	
  preven2on	
  of	
  HPV	
  
posi2ve	
  OPCs	
  difficult,	
  because	
  endpoints	
  are	
  
difficult	
  to	
  determine	
  

Guo et al. Cancer 2016 



Symptoms:	
  Nasopharynx	
  cancer	
  

•  Neck	
  mass	
  
•  Blood	
  in	
  saliva	
  
•  Deafness	
  
•  Epistaxis	
  
•  Nasal	
  obstruc2on	
  
•  Tinnitus	
  
•  Cranial	
  nerve	
  palsy	
  

High likelihood 

Low likelihood 

Cummings 2005 



Symptoms:	
  Oropharynx	
  cancer	
  

•  Neck	
  mass	
  
•  Dysphagia	
  
•  Odynophagia	
  
•  Otalgia	
  
•  Oral	
  bleeding	
  

High likelihood 

Low likelihood 

Cummings 2005 



Symptoms:	
  Hypopharynx	
  cancer	
  

•  Dysphagia	
  
•  Neck	
  mass	
  
•  Sore	
  throat	
  
•  Hoarseness	
  
•  Otalgia	
  
•  Shortness	
  of	
  breath	
  
•  Hemoptysis	
  
•  Gastro-­‐esophageal	
  reflux	
  
	
  

High likelihood 

Low likelihood 

Hoffmann et al. Laryngoscope 1997 



Presenta2on	
  

Nasopharynx	
   Oropharynx	
  



Presenta2on:	
  Hypopharynx	
  



Work-­‐up	
  for	
  nasopharyngeal	
  
carcinomas	
  



Work-­‐up	
  for	
  oropharyngeal	
  
carcinomas	
  



Work-­‐up	
  for	
  hypopharyngeal	
  
carcinomas	
  



Staging:	
  Important	
  changes	
  between	
  
7th	
  and	
  8th	
  AJCC	
  classifica2on	
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Staging:	
  Important	
  changes	
  between	
  
7th	
  and	
  8th	
  AJCC	
  classifica2on	
  



Treatment:	
  Nasopharynx	
  



Treatment:	
  Nasopharynx	
  
Concomitant	
  CRT	
  with	
  adjuvant	
  CT	
  provides	
  best	
  

results	
  

Blanchard et al. Lancet Onc. 2015 



Treatment:	
  Nasopharynx	
  
Induc2on	
  TPF	
  followed	
  by	
  CRT	
  beher	
  than	
  

CRT	
  alone	
  (for	
  stage	
  III	
  –	
  IVb)	
  

Sun et al. Lancet Onc. 2016 



Treatment:	
  Recurrent	
  
nasopharyngeal	
  carcinoma	
  

•  rT1-­‐T2:	
  	
  
–  Surgery	
  

•  Endoscopic	
  
•  Maxillary	
  swing	
  
•  Robo2cs	
  (experimental)	
  

–  RT	
  
•  Brachytherapy	
  
•  stereotac2c	
  RT	
  
•  IMRT	
  

•  rT3-­‐T4	
  
–  IMRT	
   Chua et al. Lancet 2016 



Maxillary	
  swing	
  



Maxillary	
  swing	
  incision	
  =	
  Weber-­‐
Fergusson	
  incision	
  



Execu2on	
  of	
  the	
  incision	
  



Hard	
  palate	
  is	
  le^	
  ahached	
  to	
  the	
  
cheek	
  



Robo2c	
  approach	
  

Chan et al. Oral Onc. 2014 



Treatment:	
  Oropharyngeal	
  cancers	
  	
  



Treatment:	
  Oropharyngeal	
  cancers	
  	
  



Treatment:	
  Oropharyngeal	
  cancers	
  	
  



Open	
  approach	
  to	
  the	
  oropharynx:	
  
Lateral	
  und	
  median	
  pharyngotomy	
  



Open	
  approach	
  to	
  the	
  oropharynx:	
  Median	
  
mandibulotomy	
  vs.	
  pull	
  through	
  

Masuda et al. Auris Nasus Larynx 2011 









Reconstruc2on	
  of	
  the	
  anterior	
  ¾	
  of	
  the	
  tongue	
  
and	
  FOM	
  for	
  a	
  tongue	
  cancer	
  recurrence	
  



Surgery	
  provides	
  similar	
  oncological	
  outcome	
  for	
  advanced	
  
OPSCCs	
  as	
  radia2on	
  therapy...	
  

Parsons et al., Cancer; 2002 



...but	
  the	
  rate	
  of	
  severe	
  complica2ons	
  is	
  
higher	
  

Parsons et al., Cancer; 2002 



Types	
  of	
  trans-­‐oral	
  surgery	
  (TOS)	
  

– Conven2onal	
  trans-­‐oral	
  approach	
  

– Trans-­‐oral	
  robo2c	
  surgery	
  (TORS)	
  

– Trans-­‐oral	
  laser	
  microsurgery	
  (TLM)	
  

	
  



Differences	
  between	
  TLM	
  and	
  TORS	
  

TLM	
   TORS	
  

microscope	
   Robot	
  with	
  endoscope	
  



Experience	
  with	
  TORS	
  in	
  pa2ents	
  
with	
  OPCs	
  

de Almeida, JAMA Otolaryngol Head Neck Surg; 2015 



	
  Parameters	
  influencing	
  LRC	
  



TORS/
TLM	
  

TNM	
   Adj.	
  tx	
   Func'onal	
  outcome	
  1Y	
  

Morisod	
  2017	
   TORS	
   T1-­‐2/N0-­‐2c	
  (No	
  ECS,	
  45%	
  
secondary	
  primaries)	
  

CRT	
  3%	
  /	
  RT	
  28%	
   FOSS	
  back	
  to	
  0-­‐2	
  in	
  70%	
  

Choby	
  2015	
   TORS	
   T1-­‐3/N0-­‐2c	
   CRT	
  0%/	
  RT	
  0%	
   UW_QOL	
  for	
  swallowing	
  at	
  
100/100	
  

Chen	
  2014	
   TORS/TLM	
   T1-­‐3/N1-­‐2c	
   RT	
  100%	
   UW_QOL	
  for	
  swallowing	
  at	
  
91.5/100	
  

Sinclair	
  2011	
   TORS	
   T1-­‐2/N0-­‐2c	
   CRT	
  31%	
  /	
  RT	
  
45%	
  

MDADI	
  from	
  pre-­‐tx	
  82	
  to	
  post-­‐
tx	
  74	
  

Genden	
  2011	
   TORS	
   T1-­‐2/N0-­‐2c	
   CRT	
  60%	
  /	
  RT	
  
20%	
  

PSS-­‐HN	
  and	
  FOIS	
  back	
  to	
  
baseline	
  

Leonhardt	
  
2012	
  

TORS	
   T1-­‐4/N0-­‐2b	
   CRT	
  19%	
  /	
  RT	
  
60%	
  

PSS-­‐HN	
  back	
  to	
  baseline	
  for	
  
diet	
  and	
  ea2ng,	
  reduced	
  for	
  
speech	
  

More	
  2012	
   TORS	
   T1-­‐3/N0-­‐2c	
   CRT	
  60%	
  /	
  RT	
  
20%	
  

MDADI	
  back	
  to	
  baseline	
  

Haughey	
  2011	
   TLM	
   T1-­‐4/N0-­‐3	
   CRT	
  16%	
  /	
  RT	
  
58%	
  

FOSS	
  back	
  to	
  0-­‐2	
  in	
  87%	
  

Grant	
  2006	
   TLM	
   T1-­‐4/N0-­‐3	
   CRT	
  0%	
  /	
  RT	
  47%	
   FOSS	
  back	
  to	
  baseline	
  

Func2onal	
  outcome	
  with	
  TORS/TLM	
  and	
  adjuvant	
  (C)RT	
  	
  



Treatment:	
  Hypopharyngeal	
  
cancers	
  	
  



Treatment:	
  Hypopharyngeal	
  
cancers	
  	
  



Treatment:	
  Hypopharyngeal	
  
cancers	
  	
  



Treatment:	
  Hypopharyngeal	
  
cancers	
  	
  



Laser	
  surgery	
  



Par2al	
  laryngo-­‐pharyngectomy	
  



Total	
  laryngo-­‐pharyngectomy	
  









Büchler et al. (1996) J 
Am Coll Surg 182: 
241-245 

Op2ons	
  for	
  the	
  reconstruc2on	
  of	
  total	
  laryngo-­‐pharyngectomy	
  defects	
  

1. Gastric pull-up 2. Jejunum 3. RFF, ALT 



•  Thank	
  you	
  for	
  your	
  
ahen2on	
  


