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Outline

• 1. Background of OPSCC – new epidemic 

• 2. TORS in oropharyngeal cancer –new 
paradigm in surgical treatment 

• 3. Future advances in robotic technology 



Oropharyngeal squamous cell cancer 
(OPSCC) 

• HPV associated OPSCC 
has reached epidemic 
proportion in Western 
countries

• Distinct biology compared 
with HPV negative cohort

• Portends a better 
prognosis -

• ?Role of de-escalation of 
treatment



OPSCC

HPV Positive HPV Negative
Demographics Younger (<60 years)

Higher Socioeconomic

status

Older (>60 years)

Lower socioeconomic

status

Risk factors Sexual behaviour Smoking cigarette 

Chronic alcohol 

consumption

Histopathology Basaloid features, poorly 

differentiated SCC

Keratinizing SCC

Incidence Increasing Decreasing

Clinical features Small tumor (T1-2), larger 

nodal metastasis (usually 

cystic nodes)

Variable

Biology TP53 wild type, low EGFR TP53 mutant, high EGFR

Prognosis Good Poor
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42 year old lady 



p16 IHC 



HPV induced OPSCC and Survival
HPV$status Tumour$

stage
HPV+$0$38 Stage$3$0$11 OS$0$95%

Stage$4$0$27 PFS$$0$86%
HPV0$0$58 Stage$3$0$23 OS$0$62% p$=$0.02

N$=$96,$34$larynx Stage$4$0$35 PFS$0$53% p$=$0.01

2$yr$followup p$=$0.62
HPV+$0$206 Stage$3$0$25 OS$0$82.4%

Stage$4$0$181 PFS$0$73.7$%

HPV0$0$117 Stage$3$0$19 OS$0$57.1% p$<$0.001

N$=$323 Stage$4$0$98 PFS$0$43.4% p$<$0.001

3$yr$followup p$$=$0.30

HPV+$0$106 Stage$3$0$6 OS$0$91%

Stage$4$0$100 FFS$0$87%

HPV0$0$79 Stage$3$0$10 OS$0$74% p$=$0.004

N$=$185 Stage$4$0$69 FFS$0$72% p$=$0.003

2$yr$followup p$=$0.12

HPV+$0$56 Stage$3$0$10 OS$0$82%

Stage$4$0$46 PFS$0$78%

HPV0$0$55 Stage$3$0$5 OS$0$35% p$<$0.0001

N$=$111 Stage$4$0$50 PFS$0$28% p$<$0.0001

5$yr$followup p$=$0.27

Fakhry$et$al,$
2008

Prospective$
study$within$

ECOG$2399$trial

Induction$
chemo$followed$

by$
chemoradiation

In$situ$
hybridisation$
and$PCR

Outcomes
Study Study$design HPV$detection$

method
Treatment Results

Posner$et$al,$
2011

Restrospective$
analysis$within$
TAX$324$trial

PCR Induction$
chemo$(TPF$vs$
PF)$followed$by$
chemoradiation

Accelerated$vs$
standard$

fractionation$RT$
with$concurrent$

cisplatin

In$situ$
hybridization

Retrospective$
analysis$within$
RTOG$0129$

study

Ang$et$al,$2010

Rischin$et$al,$
2010

Retrospective$
analysis$within$
TROG$02.02$trial

p16 Chemoradiation$
with$and$
without$

tirapazamine



Ang KK et al . NEJM July  2010 

Legend : 
Low risk  : HPV +ve, < 10 packs/year cigarette
Intermediate risk : HPV+ve with N0-N2; or 
HPV-ve with <10 pack/year, T2-T3
High risk : HPV-ve, smoker , advanced T4



Overall survival Disease specific survival  

Oncotarget 2016 Dec, 7(52)    



Rational of surgery in 
HPV positive OPSCC

• 1) Small primary –
amendable for transoral 
resection

• 2) Younger cohort-
minimize long term sides 
effects of RT

• 3) Aids accurate 
pathological assessment



Emerging surgical trend in treating 
OPSCC

• Increased HPV induced 
OPSCC 

• 1) Small primary –
amendable for transoral 
resection



Emerging surgical trend in treating 
OPSCC

• 2) Younger cohort-
minimize long term 
sides effects of RT



6 weeks post CRT for p16 +ve Rt
Tonsillar Cancer



Emerging surgical trend in treating 
HPV positive OPSCC

• Aids accurate pathological 
assessment for possible
De-escalation



PI : Bob Ferris





Traditional approach vs TORS in OPSCC

1980s to 2009 2009 till present 



Starting a robotic head and neck 
surgery program  

• 1) Re-learning anatomy - ”inside-out”
• 2) Building a team
• 3) Credentialing 
• 4) Appropriate patient selection
• 5) Continuous education/ training and 

credentialing 





• Anatomy is the road 
map for surgeons 

• Re-learning the “inside-
out” or “medial to 
lateral” approach 





Consistent identification of main trunk 
of IX  nerve

a
b

c

a) IX nerve
b) Superior constrictor
c) Styloglossus

IX nerve identified at 
intersection point of posterior 
tonsillar pillar and base of 
tongue after superior 
constrictor musculature 
transected and reflected 
medially

Head



Branches of IX nerve 
a) Styloglossus
b) Branch of IX nerve 

running towards 
lateral pharyngeal 
wall

c) Main IX nerve
a

b

c Branches of IX nerve 
(after robotic radical 
tonsillectomy)

Head



Clinical correlation

• Main trunk of IX 
preserved following 
TORS for T1 tonsil 
cancer 

Main IX Nerve

Head



• Prof Wang Cheng Yuan

• Visting Scholar UPMC
• 2012-2013







TORS Set up



TORS set up 



Transoral exposure







TORS for oropharyngeal cancer



TORS for salvage 



Oncologic results

• Primary Aim is negative 
margin resection 

Superior margin

Lateral margin

Vallecula margin *(inferior)

Medial margin



Pathology report



Appropriate selection 



PET CT



Managing bleeding complications in 
TORS

• Scenarios 
1) Primary 
intraoperative  bleed

2) Secondary 
postoperative bleed















Pre-emptive clipping of vessels transorally





Summary 

• Pre-emptive ligation of vessels in the neck 
appeared to decrease the severity of bleeding 
in patients undergoing TORS

• Airway control management is the utmost 
importance in minimizing mortality in patients 
who developed bleeding post TORS 



Sagittal anatomy of lingual artery





Beware of anatomical variants







Future directions

• 1) Flexible and adaptive robotic system

• 2) New platforms 
• - ultrasound
• - Intraoperative margins evaluation –
• eg Raman spectroscopy
• - laser 
• Vessel identification ( real time) 


