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Anatomy of the Head and Neck area 

Clinical & radiological aspects 
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Fascial anatomy 

 

Spatial anatomy 

 

6 triangles divided by muscles 

Traditional Anatomy 

Usefull for surgeons Usefull for imaging specialists 

Fascial Anatomy 

 Spaces defined by layers of the Cervical Fascia 

Fascial layers 

 Superficial cervical fascia 

 

 Deep cervical fascia 

Superficial Cervical Fascia 

 Loose connective tissue 

 

 Platysma muscle 

 

 Muscles of facial expression 

 

http://www.q-avenue.com/fabulous-fun-in-florence/duomo2/
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Deep Cervical fascia (DCF) 

 

Three layers: 

 

 Superficial layer (SLDCF) 
 

 Middle layer  (MLDCF) 
 

 Deep layer  (DLDCF) 

  

Superficial layer of DCF 

(SLDCF) 

‘investing layer’ 

Superficial cervical fascia 

Superficial layer of DCF 

Deep layer of DCF (DLDCF) 

Middle layer of DCF (MLDCF) 

‘visceral layer’ 

Necrotizing fasciitis 
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DCF layers 

Relevance 

 19th century; 3 layers of DCF described by 

anatomists 
 

 20th century; rediscovered by surgeons 

dissecting abscess pockets 

– Pathology tends to stay ´compartmental´ 

Contents 

 Fascial anatomy 

 

 Spatial anatomy 

 

Anatomy of the head and neck  
Spatial approach 

Deep Cervical Fascia (DCF): 3 layers 

 These layers define ´spaces´ 

 

Superficial layer of DCF 

Deep layer of DCF Middle layer of DCF 
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Three layers of DCF Anatomy of the head and neck  
Spatial approach 

Deep Cervical Fascia 3 layers 

 These layers define ´spaces´ 

Spaces are oriented in the axial plane  

 

Anatomy of the head and neck  
Spatial approach 

Deep Cervical Fascia 3 layers 

 These layers define ´spaces´ 

Spaces are oriented in the axial plane 

  Useful for analyzing axial cross-sectional 

images (CT / MRI) 

 

Spaces defined by DCF  

  Parapharyngeal  = Prestyloid PPS * 

  Pharyngeal mucosal     

  Masticator      

  Parotid       

  Carotid   = Poststyloid PPS * 

  Retropharyngeal / Danger   

  Perivertebral   

* Mukherji et al. Rad Clin of N Am 1998; 36; 761-780    

Clinical suspicion of head & neck mass 
 

What is expected of the radiologist? 

  Correct identification of space of origin 

– normal spatial anatomy 

–  radiographic pattern recognition 

–  integration of clinical information 

  Limited space-specific DD 

Clinical suspicion of head & neck mass 
 

What is expected of the radiologist? 

  Correct identification of space of origin 
–  normal spatial anatomy 

–  radiographic pattern recognition 

–  integration of clinical information 

 Limited space-specific DD 

 

 Bottom-line: If you know the spaces, you don’t have 
to know the 3 layers of DCF (in detail)   
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Spaces defined by DCF  

  Parapharyngeal     PPS 

  Parotid      PS  

  Pharyngeal mucosal    PMS 

  Masticator     MS 

  Carotid      CS 

  Retropharyngeal / Danger  RPS / DS 

  Perivertebral     PVS 

Parapharyngeal space (PPS) 
Central location 

PPS 

Parapharyngeal space (PPS) 
Contents 

  FAT 
– easy to see on routine CT / 

MRI 

  Vessels 
– internal maxillary / ascending 

pharyngeal art. 

– pharyngeal venous plexus  

PPS 

Fat easily recognized on CT / MR 

PPS 

 From skull base  

submandibular gland 

 Allows smooth motion 

during mastication 

 Primary lesions PPS rare 

– Salivary gland remnants 

– Branchiogenic anomaly 

 

Branchial arch cyst 
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PPS: Strategic location 

Lateral  PS 

Medial  PMS 

Anterior  MS 

Posterior CS 

Head and neck lesions 

Rare: arise within PPS 

Frequent: invade or displace PPS 

• Parotid space 

• Pharyngeal mucosal space 

• Masticator Space 

• Carotid Space 

Parotid space Mass Parotid space (PS) 
Contents 

  Parotid gland 

–  superficial / deep lobe 

–  intra / peri-parotid lymph nodes 

  Facial nerve (VII) 

  Vessels 

–  retromandibular vein (lateral) 

–  external carotid artery (medial) 

PS Mass 

Pleomorphic adenoma 

Pharyngeal mucosal space (PMS) 
Contents 

  Mucosa (SCCa !) 

– Lymphoid tissue  

– Minor salivary glands 

  Pharyngobasilar fascia  



7 
7 

PMS Mass 

Nasopharyngeal carcinoma 

Masticator space (MS) 

  Muscles of mastication 

–  med. / lat. pterygoid, 

    masseter, temporalis  

  Nerves 

–  V3 motor, V3 sensory 

    (inf. alveolar nerve) 

  Mandible 

– Ramus / posterior body  

MS Mass 

Juvenile fibromatosis 

    MS 

        Relationship to foramen ovale  

Perineural tumor spread along V3 

Carotid space (CS) 
“Poststyloid Parapharyngeal space” 

Contents 

  Vessels  

–  (I)CA, IJV 

  Nerves 

–  cranial nerves: IX, X, XI, XII 

–  sympathetic plexus 

  Lymph nodes  

–  deep cervical chain 

(jugulodigastric) 

CS Mass 

DD: neurogenic tumor / paraganglioma 

http://www.ajronline.org/content/191/3_Supplement/S37/F3.large.jpg
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CS Mass 

DD: neurogenic tumor / paraganglioma 

CS Mass 

paraganglioma 

© Bert De Foer, MD, Belgium 

CS: “elevator space” Spaces defined by DCF  

  Parapharyngeal     PPS 

  Parotid     PS  

  Pharyngeal mucosal    PMS 

  Masticator     MS 

  Carotid     CS 

  Retropharyngeal / Danger  RPS / DS 

  Perivertebral     PVS 

Retropharyngeal space (RPS) 
Contents 

  Fat 

  Lymph nodes 

–  lateral retropharyngeal 

(Rouvière) 
 

CT/MR cannot 

differentiate from 

“danger space” 

Retropharyngeal nodes 

C1 – C3 level 
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RPS Mass Lower RPS: virtual space 

 
 

 

Pre-RT 3 months post-RT 

Post-RT edema 

Retropharyngeal space / Danger space 
‘Elevator space’ 

Tonsillitis + RP nodes 

Retropharyngeal space / Danger space 

Neck abcess extending into mediastinum 

Perivertebral space (PVS) 
Contents 

PVS: Prevertebral / 

Paraspinal portion 

  Muscles 

–  scalene,  prevertebral / 

paraspinal  

  Nerves 

–  brachial plexus, phrenic 

  Vertebral artery / vein 

  Vertebral body 

PVS Mass 
prevertebral portion 
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PVS Mass: Prevertebral portion 

NHL C5 with prevertebral abcess 

extending in retropharyngeal space 

PVS Mass 
paraspinal portion 

Sarcoma 

PVS Mass 
paraspinal portion 

Lipoma 

Contents 

Fascial anatomy 

 

Spatial anatomy 

 

Head & Neck Anatomy is Great 
Anatomy of the Head and Neck area 

Clinical & radiological aspects 

 

Frank Pameijer, MD, PhD 

o Departments of Radiology and Radiation Oncology  

o University Medical Center, Utrecht 

o The Netherlands 

No disclosures 
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INCIDENCE SCC

www.rarecare.eu

www.rarecancers.eu
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INCIDENCE SCC

The following list presents the number of cases
reported by European Cancer Registries during thep y p g g
period 1995-2002 and the corresponding incidence
rates. Both figures are derived from the data of 70
population-based cancer registries adhering to the
RARECARE project

Rate: Incidence considered as number of cases / 100,000 persons / year

3



INCIDENCE SCC

Tumour Rate Patients

Epithelial Tumours of Oral Cavity and Lip 4,79 38.537

Squamous cell carcinoma with variants of oral cavity 3,28 26.422

Squamous cell carcinoma with variants of lip 1 22 9 854Squamous cell carcinoma with variants of lip 1,22 9.854

Epithelial Tumours of Oropharynx 2,75 22.104

Squamous cell carcinoma with variants of oropharynx 2,58 20.795

4Rate: Incidence considered as number of cases / 100,000 persons / year



INCIDENCE SCC

Tumour Rate Patients

Epithelial Tumours of Hypopharynx and Larynx 6,26 50.360

Squamous cell carcinoma with variants of hypopharynx 1,19 9.550

Squamous cell carcinoma with variants of larynx 4,64 37.330

5Rate: Incidence considered as number of cases / 100,000 persons / year



INCIDENCE SCC

Tumour Rate Patients

Epithelial Tumours of Nasopharynx 0,44 3.566

Squamous cell carcinoma with variants of nasopharynx 0,33 2.630

Papillary adenocarcinoma of nasopharynx <0.01 7

Epithelial Tumours of Nasal Cavity and Sinuses 0,44 3.555

Squamous cell carcinoma with variants of nasal cavity and sinuses 0,31 2.498

Lymphoepithelial carcinoma of nasal cavity and sinuses <0.01 19

Undifferentiated carcinoma of nasal cavity and sinuses 0,02 139

Intestinal type adenocarcinoma of nasal cavity and sinuses <0.01 20

6Rate: Incidence considered as number of cases / 100,000 persons / year



POPU ATIONPOPULATION
• First and subsequent malignant H&N cancers

diagnosed in adults up to the end of 2007 and followed
up until 31st December 2008up until 31st December 2008

• 238,608 cases were contributed by 86 population-238,608 cases were contributed by 86 population
based cancer registries (CRs) from 29 European
countries

• Sites: tongue, lingual tonsil and oral cavity,
oropharynx and tonsil nasopharynx hypopharynx andoropharynx and tonsil, nasopharynx, hypopharynx and
larynx; (nasal cavities, thyroid and salivary glands
excluded))



Number of Head and neck cancers included in the study by country and 
European region. Proportion of cases ascertained by microscopic 

ifi ti d difi d l t th i ifi dverification and cases codified as larynx not otherwise specified



Age-specific and age-standardised 5Y relative survival for cases diagnosed in 
2000–2007, by European region, country, gender and overall

all cases combined 
(larynx excluded)

tongue and lingual 
tonsil cancer oral cavity

, y p g , y, g

(larynx excluded) tonsil cancer y



Age-specific and age-standardised 5Y relative survival for cases diagnosed in 
2000–2007, by European region, country, gender and overall

oropharynx and tonsil nasopharyngeal



Age-specific and age-standardised 5Y relative survival for cases diagnosed in 
2000–2007, by European region, country, gender and overall

hypharyngeallaryngeal cancer



Time trend in age-standardised relative survival (RS, %) for head and 
neck cancer patients across European regions by site 

i d 2005 2007 i d 1999 2001period 2005– 2007 versus period 1999–2001



Time trend in age-standardised relative survival (RS, %) for head and 
neck cancer patients across European regions by site 

i d 2005 2007 i d 1999 2001period 2005– 2007 versus period 1999–2001



Time trend in age-standardised relative survival (RS, %) for head and 
neck cancer patients across European regions by site 

i d 2005 2007 i d 1999 2001period 2005– 2007 versus period 1999–2001



Frequency distribution of stage (%) and 5-year relative survival (RS), q y g ( ) y ( )
by Head and neck (H&N) site, country and European region.



Relative excess risks (RERs) of death by country for all mouth-
pharynx sites by age and sex (Model 1) and by age sex and sub-pharynx sites by age and sex (Model 1) and by age, sex and sub-

site (Model 2) compared with UK, England



RERs of death by sub-site relative to base of tongue plus vallecula 
l li l t il ith d t i tplus lingual tonsil with age, sex and country as covariates. 



RISK FACTORS

Worldwide, more than 500,000 cases of squamous
cell carcinoma of the head and neck (SCCHN)

1were estimated in 20081. In Europe alone,
estimates reached 130,000 cases of oral cavity,
pharyngeal and laryngeal cancers and overpharyngeal, and laryngeal cancers, and over
60,000 deaths2.

181. Ferlay J, et al. Estimates of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer 2010
2. Ferlay J, et al.  Estimates of cancer incidence and mortality in Europe in 2008. Eur J Cancer 2010



RISK FACTORS

Most important risk factors for H&N SCC are:

√ tobacco use
√√ alcohol intake

proportion of the incidence due to tobacco and alcohol use: 72%

of which 4% due to alcohol aloneof which 4% due to alcohol alone,
33% due to tobacco alone
35% due to tobacco and alcohol combined.

19



RISK FACTORS

Other risk factorsOther risk factors… 

•Oral hygiene•Oral hygiene
•Leukoplakia / Erythroplakia

•Irritation from dentures

•Immuno suppression (Transplant, AIDS, GVHD)pp

•Malnutrition (VitA deficency, high consumption of salted meat or fish)

E t li ht UV•Exposure to sunlight - UV (for lip and conjunctival cancers)

20



RISK FACTORS

•Bile – gastric reflux g
•Genetic susceptibility 

Alcohol metabolism ( l hi f ld h d d h d )Alcohol metabolism (polymorphisms of aldehyde dehydrogenase)

CYP2E1 

DNA repair / Cell cycle control 

•Genetic syndrome (Fanconi’s aniemia / Dyskeratosi congenita)•Genetic syndrome (Fanconi s aniemia / Dyskeratosi congenita)

•Batel quid and gutka

HPV (see below)

21



RISK FACTORS

NPC risk factorsNPC risk factors

√ Ethnicity (Asian > Caucasian)√ Ethnicity (Asian > Caucasian) 

√ Epstein–Barr Virus (EBV) for nasopharyngeal cancer

√ Tabacco use (keratinizing type)

√ Genetics factor and family history

√ Gender (Male > Female)

22



SINONASAL CANCER
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2005 WHO Classification of Sinonasal Tumor

• Squamous cell carcinoma (SCC)Squamous cell carcinoma (SCC)
• Lymphoepithelial carcinoma
• Adenocarcinoma• Adenocarcinoma 

ITAC, non ITAC (tubulopapillary LG)

• Salivary gland type carcinomas
• Neuroendocrine tumours 

carcinoid, small cell neuroendocrine type

• Sinonasal undifferentiated carcinoma (SNUC) ( )
(HPV 10% - El-Mofty Am J Surg Pathol 2005)

24



Differential diagnosis of Sinonasal Tumor

Feature ENB SNUC SNEC
P i i bl f blPrognosis
Necrosis
N l l i

variable
+

poor
+++

favorable
-

Nuclear anaplasia
Mitoses
V l i i

+
variable

+++
+++

-
variable

NRVascular invasion
Secretory granules

++
+++

+++
+

NR
+++

Keratin 
S100

+
++

+++
-

++
++

NSE +++ variable +++

25Frierson Am J Surg Pathol 1986
Ejaz Adv Anat Pathol 2005



Sinonasal Tumor
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Risk Factors for Sinonasal Tumor

• Workplace exposures
• Wood dusts from carpentry (such as furniture and cabinet builders)Wood dusts from carpentry (such as furniture and cabinet builders), 

sawmills, and other wood-related industries
• Dusts from textiles (textile plants)
• Leather dusts (shoemaking)Leather dusts (shoemaking)
• Flour (baking and flour milling)
• Nickel and chromium dust
• Mustard gas (a poison used in chemical warfare)g ( p )
• Radium (a radioactive element rarely used today)

• Glues
• Formaldehyde
• Organic solvents

• Tabacco
• Human papilloma virus infection

27



Sinonasal Tumor - HPV

Syrjänen K, Hum Pathol. 2013
Detection of human papillomavirus in sinonasal 
carcinoma: systematic review and meta-analysis.

• 492 cases492 cases
• 133 (27.0%) cases tested HPV-positive

28



Sinonasal Tumor - HPV

Bishop JA; Am J Surg Pathol 2013Bishop JA; Am J Surg Pathol. 2013 
Human papillomavirus-related carcinomas of the 
sinonasal tract

• 161 sinonasal carcinomas161 sinonasal carcinomas 
• 34 (21%) HPV Pos (28 SCC and variants)
• 59 (37%) p16 IHC positive 
• p16 expression strongly correlate with HPV DNA presence : 
• A trend toward improved survival was observed in the HPV-

itipositive group

29



HPV
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HPV: IARC 2009
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HPV: IARC 2009

32



HPV: Gene Expression 

33Slebos JR Clin Cancer Res 2006 



HPV: Gene Expression 

34Slebos JR Clin Cancer Res 2006 



HPV: Gene Expression 

35Wilting SM BMC Medical Genomics 2009



HPV: Oral vs Cervix
Oral Cervix

Prevalence 5/10 less 40%
HPV16 90% 60%
Sex 2/3> M 100%
Age > with age Debut sex , menopause
Infection rate 100/1000/yearInfection rate 100/1000/year
Viral clearance Similar? 2 yrs (90%)
Sexual activities + +
Salivar transmission + ?
Incidence US 85.000 530.000
Mortality  US 305.000 275.00
HIV + ++

36



HPV: Etiologic heterogeneity of OSCCs

HPV-induced OSCCs Tobacco/alcohol-induced OSCCs

37Adapted from Gillison ML. Seminars in Oncology, 2004



HPV

38Smeets SJ Oncogene 2006



HPV

39Gillison JNCI 2000



HPV: Prognostic factor

40Gillison JNCI 2000



HPV H&N cancer: systematic review

41Kreimer A, 2005



HPVHPV H&N cancer: systematic review

42Mehanna Head&Neck 2012



HPV
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HPV
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HPV

HPV-R

HPV UHPV-U

45



HPV

46Hematol Oncol Clin N Am 2008



HPV

47NEJM 2007



HPV

48NEJM 2007



HPV

Risk factors HPV + SCCRisk factors HPV + SCC

• Sexual behaviour
• HPV exposure
• Marijuana consumption• Marijuana consumption

49



HPV

•638 HN and Esophageal cancer pts - 1599 controls tested for HPV16638 HN and Esophageal cancer pts 1599 controls tested for HPV16 
E6/7 antibodies on pre-diagnostic plasma sample collected on average 6 
years before

•34.8% of oropharyngeal cancer pts positive for HPV16 E6 Abs vs 0.6% of 
controls, 

•OR: 274 (95%CI 110 – 681)

50Kreimer AR, JCO June 13



HPV

51Oral Oncology 2007



HPV
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Gold standard tumor HPV detection

• Traditional PCR too sensitive

• Quantitative viral DNA or mRNA PCR more precise  

• ISH not completely sensitivey

16 i t k• p16 is a surrogate marker

53



HPV: P16 positive tumors 

HPV + HPV -

54ANG KK 2010



HPV
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HPV

P16 neg =15 pts 
5 non funct mut; 
3 overexpr EGFR; overexp cyclin D1; 
1 PI3KA mut; 1 gene copy number  

56



SCC Gene Expression

57Chung Cancer Cell 2004



SCC Gene Expression

4 prognostic groups…

group 1 group 2 group 3 group 4group 1 group 2 group 3 group 4

TGF alfa Mesenchimal Epithelium like Antioxidant 
enzymes highTGF-alfa cell signature

p
signature enzymes high 

levels

EGFR hEGFR phos

AngiogenicAngiogenic
switch 

58



SCC Gene Expression

59Chung Cancer Cell 2004



SCC Gene Expression

60Chung Cancer Cell 2004



SCC Gene Expression

61Int J Radiat Oncol Biol Phys 2007



SCC Gene Expression

Significant signature by GSEA for 
HRHR group…

• Epithelial to mesenchimal transition 
(i.e MM-P2; stratifin) 

• Nuclear factor – kBNuclear factor kB 
(i.e HIF 1-alfa MYC, PTEN, IGFR, HSP90) 

• Cellular adhesion

62



SCC Gene Expression

63Science 2011



SCC Gene Expression

64Science 2011



SCC Gene Expression

In brief

• High Troughput Technique• High Troughput Technique

• P53, CDKN2A (p16), HRAS, PIK3CA, PTEN

• NOTCH (mut) tumor suppressor

65



SCC Gene Expression

Mutated genes in H&N

Gene symbol Function Targets TX Mut rate

TP53 Tumor p21,BAX, 
PUMA

Adenovirus based 
l t 40-60%TP53 suppressor PUMA repalcement 40 60%

NOTCH1 Bivalent Hes/Hey, p21 Secretase i 15%

HRAS Oncogene Raf/MEK/ERK 
PI3K/AKT

Dsi: MEK/AKT i
Farnesyltransferase
Antisense

4-35%
Antisense

PIK3CA Oncogene Akt, 
PLCgamma1

PI3Ki
Dsi: Akt, mTOR 6-8%g

CDKN2A Tumor 
suppressor CDK 4/6 CDKi 9%

66



SCC biology
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SCC biology
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SCC biology
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Deregulated pathways in HPV+ HNSCCDeregulated pathways in HPV+ HNSCC

Chung, et al. Ann Oncol 2015



Integration sites of HPV16 in HNSCCIntegration sites of HPV16 in HNSCC

TP63: a member of 
the p53 family

RAD51B: DNA 
damage repair

the p53 family, 
tumor suppressor, 

decrease 
chemosensitivity

Kruppel-like factor 5 
(KLF5): zinc finger

damage repair, 
radiation sensitivity

(KLF5): zinc-finger-
containing transcription 
factor, maintain 
pluripotency in stem cells CD275 (PD-L1, B7-H1): Immune 

h k i t t i
Joseph D. Khoury et al. J. Virol. 2013;87:8916-8926

checkpoint protein



SALIVARY GLAND TUMOR
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INCIDENCE SCC

Tumour Rate Patients

EPITHELIAL TUMOURS OF MAJOR SALIVARYEPITHELIAL TUMOURS OF MAJOR SALIVARY 
GLANDS AND SALIVARY-GLAND TYPE TUMOURS 1,31 10.514

Epithelial tumours of major salivary glands 0,73 5.861

Salivary gland type tumours of head and neck 0,43 3.451

73Rate: Incidence considered as number of cases / 100,000 persons / year



2005 WHO SGC CLASSIFICATION

Acinic cell carcinoma
Mucoepidermoid carcinoma

Oncocytic carcinoma
Salivary duct carcinoma

Adenoid cystic carcinoma
Polymorphous low-grade 
adenocarcinoma

Adenocarcinoma, NOS
Myoepithelial carcinoma
Carcinoma ex pleomorphic adenoma

Epithelial-myoepithelial carcinoma
Clear cell carcinoma, NOS
Basal cell adenocarcinoma

Carcinosarcoma
Metastatizing pleomorphic adenoma
Squamous cell carcinoma

Sebaceous carcinoma
Sebaceous lymphadenocarcinoma
Cystadenocarcinoma

q
Small cell carcinoma
Large cell carcinoma
Lymphoepithelial carcinoma

Low-grade cribriform 
cystadenocarcinoma
Mucinous adenocarcinoma

y p p
Sialoblastoma

74



SGC RISK FACTORS 

• Radiation exposure• Radiation exposure

• Radiation treatment to the head and neck 
• Workplace exposure

F il hi t• Family history

• Nickel alloy dust silica dust – not certainNickel alloy dust silica dust not certain 

75



HIGH RISK SALIVARY GLAND CANCER

S C• SDC 
• MCC: grading
• ACC: staging (bone),  hist. pattern (solid component > 

30%), surg margins), g g
• AdC: grading
• MC: grading• MC: grading
• Acinic Cell C: submandibular origin, staging 
• EMC recurrence 40% 

76



ACC

JCI 2013
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ACC

JCI 2013
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SALIVARY GLAND CANCER

2010
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SALIVARY GLAND CANCER
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SALIVARY GLAND CANCER

81A J Surg Pathol 2010



INCIDENCE, PATHOLOGY, RISK FACTORS OF SCC, ,

THANKS!

L. Licitra, MD 
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Piero Nicolai, MD

Department of Otorhinolaryngology - 
Head and Neck Surgery
University of Brescia, Italy

Clinical work-up for oral cavity & pharyngo-laryngeal 
tumors (including nasopharyngeal carcinoma) and staging

26-29 June 
Florence, Italy
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Oral Cavity

SUBSITES

 

 

 

Oropharynx

mercoledì 29 giugno 16



Oral Cavity

SUBSITES

 

  

 

 

Oropharynx

Base of tongue

Tonsil

Soft palate

Pharyngeal wall

 

 

 

 

Anterior tongue

Floor of mouth

Buccal mucosa

Alveolar ridge or gum

Retromolar trigone

Hard palate

mercoledì 29 giugno 16



Data from Memorial Sloan-Kettering Cancer Center, New York

5.5 cm

6 cm

3.5 cm
11%

7%
4%

8%

14%
7% 6%

43%

Mobile Tongue
Maxillary Gum
Mandibular Gum
Floor of Mouth
Buccal Mucosa
Hard Palate
Retromolar Trigone
Oral Cavity, NOS

10%

15%

25%

50%

Base of Tongue
Tonsil
Soft Palate
Pharyngeal Wall

Oral Cavity Oropharynx
CLINICAL EVALUATION

SITE

mercoledì 29 giugno 16



STAGING

ORAL CAVITY

What about extrinsic tongue 
muscles???

T1

T2

T3

T4

Tumor 2cm or less in its greatest dimension

Tumor bigger than 2 cm but less than 4 cm 
in its greatest dimension

Tumor bigger than 4 cm in its greatest 
dimension

T4a tumor invades adjacent structures (eg. 
through cortical bone of the mandible, into deep 
extrinsic muscle of the tongue, maxillary sinus, 
skin of face)
T4b tumor invades masticatory space, 
pterygoid plates, or skull base and/or 
encases the internal carotid artery

mercoledì 29 giugno 16



T1

T2

T3

T4

STAGING

OROPHARYNX

Tumor 2 cm or less in its greatest dimension

Tumor bigger than 2 cm but less than 4 cm in its greatest dimension

Tumor bigger than 4 cm in its greatest dimension

T4a: tumor invades the larynx, deep/extrinsic muscle of the tongue, 
medial pterygoid muscle, hard palate or mandible
T4b: tumor invades lateral pterygoid muscle, pterygoid plates, 
lateral nasopharynx or skull base or encases the carotid artery

mercoledì 29 giugno 16



HISTOPATHOLOGY

SCC variants

spindle cell

adenosquamous

verrucous

papillary Glandular carcinomas

adenocarcinoma

mucoepidermoid

adenoid cystic

acinic cell

undifferentiated

mercoledì 29 giugno 16



HISTOPATHOLOGY

Conventional SCC (G1, G2, G3) 

SCC variants

spindle cell

adenosquamous

verrucous

papillary

 

 

 

Malignant melanoma
Soft tissues sarcomas
Lymphoproliferative disorders
Secondary tumors (kidney, lung)

Glandular carcinomas

adenocarcinoma

mucoepidermoid

adenoid cystic

acinic cell

undifferentiated

mercoledì 29 giugno 16



Clinical evaluation (site, dimension, dentation, trismus)

Bi-dimensional (superficial) evaluation 
 HDTV-NBI
 Autofluorescence 
 Toluidine blue

Three-dimensional (deep) evaluation
 Imaging (MRI, CT, neck US)

“Systemic evaluation”
 Imaging (PET, PET-CT, PET-MRI)

Pathologic examination
 Biopsy
 HPV
 EGFR 

DIAGNOSTIC WORK-UP
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MACROSCOPIC ASPECT

HISTOPATHOLOGY

CLINICAL EVALUATION
MORPHOLOGY
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MACROSCOPIC ASPECT

HISTOPATHOLOGY

CLINICAL EVALUATION
MORPHOLOGY
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BI-DIMENSIONAL EVALUATION
HDTV-WL and NBI (Narrow Band Imaging)
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BI-DIMENSIONAL EVALUATION
HDTV-WL and NBI (Narrow Band Imaging)

Optical biopsy

Better definition of surgical margins

Unknown primaries

Early detection of persistence/recurrence

Metachronous tumor

Identification of synchronous tumors
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THREE DIMENSIONAL EVALUATION

IMAGING EVALUATION

PET-CT
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III

III

IV
V

VI

R

III

III

IV
VISoft tissue extension

(i.e. parapharyngeal space)

Mandibular involvement

Pterygoid muscles and plates
styloid muscles

Hypoglossal nerve(s) 

Lingual artery(ies)

N status

THREE DIMENSIONAL EVALUATION

IMAGING EVALUATION

CT/MRI 
US 

PET-CT
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Spiro et al., Am J Surg 1986

Thickness of the lesion 

≠
depth of infiltration

Tumor
Thickness

5-year Disease 
Survival (%)

Treatment 
Failure (%)

< 2 mm

2-8 mm

> 8 mm

97 2

83 45

65 45

Shah et al., Oral Oncol 2009

ORAL CAVITY
MORPHOLOGY
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INFILTRATION PATTERN

INSIDE LINGUAL MUSCLES - 2 directions:
perpendicular to the mucosal surface
longitudinal, in the extrinsic muscles (pT4)

  
OTHER MINOR RESISTENCE PATHWAYS:

blood vessels
lymphatic vessels 
neural fibers

SUBLINGUAL GLAND and MUSCLES OF THE 
FLOOR OF MOUTH

Calabrese et al., Oral Oncol, 2011
Calabrese et al., Curr Opin Otolaryngol Head Neck Surg, 2013

ORAL CAVITY
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INFILTRATION PATTERN

INSIDE LINGUAL MUSCLES - 2 directions:
perpendicular to the mucosal surface
longitudinal, in the extrinsic muscles (pT4)

  
OTHER MINOR RESISTENCE PATHWAYS:

blood vessels
lymphatic vessels 
neural fibers

SUBLINGUAL GLAND and MUSCLES OF THE 
FLOOR OF MOUTH

Calabrese et al., Oral Oncol, 2011
Calabrese et al., Curr Opin Otolaryngol Head Neck Surg, 2013

ORAL CAVITY
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KEY POINTS

Depth of infiltration

Involvement of extrinsic muscles

1 cm cut-off

ORAL CAVITY

T2 vs T4

Takemoto, J Speech Lang Hear Res 2001
Napadow et al., J Biomech Eng 2002
Wilhelms-Tricarico R, 2005
Boland et al., Surg Radiol Anat 2013
Sanders et al., Anat Rec 2013
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OPT* CT# SPET° SPECT* MRI^
SENSITIVITY 50% 96% 95% 95% 93%
SPECIFICITY 94% 87% 48% 72% 93%

PPV 91% 89% 65% 79% 88%
NPV 63% 95% 93% 93% 96%

* : Imola et al., Laryngoscope 2001
#  : Mukherji et al., AJR 2001

° : Zieron et al., Head Neck 2001
^ : Bolzoni Villaret et al., Arch Otolaryngol Head Neck Surg, 2004

MANDIBULAR INVOLVEMENT

ORAL CAVITY

Dentate patients
vs

Edentulous patients
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30-50% of OC/OP tumors are cN+ at the diagnosis 
Prevalence of N in relation to subsite 

   Mobile tongue               50-70%
               Floor of the mouth          20-40%
               Gengiva (alveolus)           20-40%
               Retromolar trigon     20-40%
               Base tongue - tonsil    > 70%
   Soft palate              45%

DIAGNOSTIC WORK-UP

N STAGING

SECOND PRIMARIES

Second primaries in the UADT after a primary in the OC or 
OP develop in 14% (4-6% every year)
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III

II
IV

VI

DIAGNOSTIC WORK-UP

SENTINEL NODE BIOPSY

Additional second stage surgery
Needed in case of pN+(sn)
Admission needed
Injection of radioactive tracers
Intensive labor

In T1-T2 cN0 carcinoma of OC or OP
successful staging in 95-100% of cases
<5% of regional recurrence in patients staged pN0 (sn)

Stoeckli et al., Eur Arch Otorhinolaryngol, 2009

In comparison, routine elective ND in cN0 SCC carries 
an approximately 1.6–10% rate of regional recurrence

Schmitz et al., Eur Arch Otorhinolaryngol, 2009  
Iype et al. Oral Oncol, 2008 

Buck et al., Head Neck, 2008

mercoledì 29 giugno 16



III

II
IV

VI

DIAGNOSTIC WORK-UP

SENTINEL NODE BIOPSY

Minimally invasive
Little morbidity
Negative predictive value 90-95%

Additional second stage surgery
Needed in case of pN+(sn)
Admission needed
Injection of radioactive tracers
Intensive labor

In T1-T2 cN0 carcinoma of OC or OP
successful staging in 95-100% of cases
<5% of regional recurrence in patients staged pN0 (sn)

Stoeckli et al., Eur Arch Otorhinolaryngol, 2009

In comparison, routine elective ND in cN0 SCC carries 
an approximately 1.6–10% rate of regional recurrence

Schmitz et al., Eur Arch Otorhinolaryngol, 2009  
Iype et al. Oral Oncol, 2008 

Buck et al., Head Neck, 2008
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LOW RISK

Precancerous lesions
Carcinoma in  situ

T1
T2 < 3 cm

T with thickness < 5 mm
N0

HIGH RISK

T with thickness > 4 mm
T2 > 3 cm

T3
T4
N+

STAGING
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LOW RISK

Precancerous lesions
Carcinoma in  situ

T1
T2 < 3 cm

T with thickness < 5 mm
N0

HIGH RISK

T with thickness > 4 mm
T2 > 3 cm

T3
T4
N+

STAGING
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OROPHARYNX: SUBSITES

Rare

Tend to remain asymptomatic (pain, bleeding and dysphagia) until 
they gain considerable bulk, often diagnosed at late stages (75%)

POSTERIOR PHARYNGEAL WALL

Pathways of spreading

Retropharyngeal and prevertebral spaces
Lateral extension is uncommon
Bilateral N involvement (lymphatic spread is found in 
about 25% of T1 and in 75% or more of T4)
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KEY POINTS:
retropharyngeal involvement

prevertebral space involvement
N status

OROPHARYNX: SUBSITES

Rare

Tend to remain asymptomatic (pain, bleeding and dysphagia) until 
they gain considerable bulk, often diagnosed at late stages (75%)

POSTERIOR PHARYNGEAL WALL

Pathways of spreading

Retropharyngeal and prevertebral spaces
Lateral extension is uncommon
Bilateral N involvement (lymphatic spread is found in 
about 25% of T1 and in 75% or more of T4)
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BASE OF THE TONGUE

OROPHARYNX: SUBSITES

KEY POINTS:
site, size and relation with the midline

submucosal extension
extension to the mobile tongue and oral cavity

extension to the larynx (preepiglottic space, supraglottis)
N status (levels II, III, IV)

M status

Often poorly differentiated (up to 60%)

Presentation: 60%  of SCC have nodal involvement, bilateral in 30%  (levels 
II-III, IV)

T1-2 present at least with one cervical metastasis, (up to 20%  with 
bilateral N) 

30-50% with uncontrolled base of tongue SCC will present M

Symptoms: sore throat and dysphagia

Difficult to detect: often becomes clinically evident in advanced stage 
(submucosal mass): this due to absence of pain fibers
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SOFT PALATE

OROPHARYNX: SUBSITES

Uncommon, often diagnosed at early stages

Asymptomatic (generally with submucosal growth)

No lateral or medial anatomical barriers (extension to 
tonsillar complex, cross the midline)

Ipsilateral nodal spread is most often seen, bilateral N 
are not uncommon, reaching 50% for T3-4 lesions

25% of patients treated for soft palate lesions will present 
a second primary,  commonly on the floor of the mouth
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KEY POINTS:
site, size and relation with the midline

extension to the tonsillar complex
N status

 

SOFT PALATE

OROPHARYNX: SUBSITES

Uncommon, often diagnosed at early stages

Asymptomatic (generally with submucosal growth)

No lateral or medial anatomical barriers (extension to 
tonsillar complex, cross the midline)

Ipsilateral nodal spread is most often seen, bilateral N 
are not uncommon, reaching 50% for T3-4 lesions

25% of patients treated for soft palate lesions will present 
a second primary,  commonly on the floor of the mouth
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Frequent localization of oropharyngeal SCC (HPV-related)

Symptoms: odynophagia, dysphagia, otalgia,  bleeding, decreased 
tongue motility, trismus (invasion of pterygoid muscles)

Positive N at the diagnosis: 66-76% (mainly confined to the ipsilateral 
jugulodigastric nodes) (cystic mets are typical for HPV-related lesions)
  
Contralateral N+: up to 22% involving the posterior pillar and true tonsil, 
versus up to 6%  with T confined to the anterior pillar

TONSILLAR COMPLEX

 
 

OROPHARYNX: SUBSITES
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KEY POINTS:

extension to the middle constrictor muscle and 
parapharyngeal space

extension to the soft palate
extension to nasopharynx

extension to the amigdalo-glosso sulcus and oral 
tongue 

pterygoid muscles and mandible infiltration
site of the internal carotid artery

N status

 

Frequent localization of oropharyngeal SCC (HPV-related)

Symptoms: odynophagia, dysphagia, otalgia,  bleeding, decreased 
tongue motility, trismus (invasion of pterygoid muscles)

Positive N at the diagnosis: 66-76% (mainly confined to the ipsilateral 
jugulodigastric nodes) (cystic mets are typical for HPV-related lesions)
  
Contralateral N+: up to 22% involving the posterior pillar and true tonsil, 
versus up to 6%  with T confined to the anterior pillar

TONSILLAR COMPLEX

 
 

OROPHARYNX: SUBSITES
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Nowadays no standard test…

Buckley et al,  Aust NZ J Surg (2015)

IHC/ISH/PCR PROS CONS

p16INK4a  immunohistochemistry routinely used as a cost-effective 
surrogate marker

p16 overexpression may occur 
independently of HPV 

DNA in situ hybridization (ISH) high specificity for detecting active 
viruses

less sensitive when there are low viral 
copy numbers

RNAscope (ISH) 97% sensitivity and relatively 
inexpensive

HPV-DNA PCR experimental settings because of 
high sensitivity

it does not identify whether the virus is 
transcriptionally active

E6/E7 HPV-mRNA PCR the gold standard high costs

The mere detection of HPV-DNA is not 
sufficient to establish causality in HNCs!!!

Castellsagué et al,  J Natl Cancer Inst (2016)

DIAGNOSIS OF HPV-RELATED LESIONS
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Data from Cummings, Otolaryngology Head and Neck Surgery, 5th Ed.

3%

41%
56%

Glottis
Supraglottis
Subglottis

Data from Memorial Sloan-
Kettering Cancer Center, New 

York

LARYNX
EPIDEMIOLOGY

Second most common malignancy of the UADT
Over 11,000 case/yr in US (2007) with 3,660 
deaths
M:F=3.8:1
90% of pts are older than 40 yrs
85%-95% squamous cell carcinoma
Tobacco and alcohol are the two most important 
risk factors
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Incidence 9.4% 100.000 ab in France, 1% 
100.000 ab USA
M:F=2:1
95% squamous cell carcinoma
Tobacco and alcohol are the 2 most important 
risk factors
Plummer-Vinson syndrome
> 80% stage III-IV

5%

21%

74%

Piriform Sinus
Posterior pharyngeal wall
Post-cricoid region

Data from Memorial Sloan-Kettering Cancer 
Center, New York

HYPOPHARYNX
EPIDEMIOLOGY
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Soft tissues sarcomas (chondrosarcoma!)

Lymphoproliferative disorders

Secondary tumors (kidney, lung)

HISTOPATHOLOGY

Conventional SCC (G1, G2, G3) 

SCC variants (spindle cell, adenosquamous, basaloid, verrucous, 
papillary, acantholytic)

Malignant melanoma

Glandular carcinomas: adenocarcinoma, mucoepidermoid, 
adenoid cystic, acinic cell
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0

12,5

25

37,5

50

Dysphagia
Neck Mass
Sore throat
Hoarseness
Otalgia
Dyspnoea
Hemoptysis
Asymptomatic

Hoffman HT, et al. Hypopharyngeal cancer patient care evaluation. Laryngoscope 1997;107:1005-17

HypopharynxLarynx

CLINICAL EVALUATION

SIGNS AND SYMPTOMS

mainly dysphagia and 
dyspnoea

mainly dysphonia 

mainly dyspnoea

Supraglottic cancer

Glottic cancer

Subglottic cancer
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Submucosal spreading

Multifocality

Advanced stage at diagnosis

Distant metastasis

Synchronous and metachronous tumors

CLINICAL EVALUATION

SPECIAL ISSUES WITH HYPOPHARYNGEAL CANCER
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KERATOSIS

SCC

 Histology 

 Superficial spreading 

 Deep/Submucosal invasion 

 Multifocality 

 Synchronous lesions 

DIAGNOSTIC WORK UP

TARGETS
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 Histology 

 Superficial spreading 

 Deep/Submucosal invasion 

 Multifocality 

 Synchronous lesions 

DIAGNOSTIC WORK UP

TARGETS
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 Histology 

 Superficial spreading 

 Deep/Submucosal invasion 

 Multifocality 

 Synchronous lesions 

DIAGNOSTIC WORK UP

TARGETS
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 Histology 

 Superficial spreading 

 Deep/Submucosal invasion 

 Multifocality 

 Synchronous lesions 

DIAGNOSTIC WORK UP

TARGETS
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O

OP

 Histology 

 Superficial spreading 

 Deep/Submucosal invasion 

 Multifocality 

 Synchronous lesions 

DIAGNOSTIC WORK UP

TARGETS
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Flexible Panendoscopy 

Videolaryngostroboscopy

Narrow Band Imaging

Imaging

PREOPERATIVE EVALUATION
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Flexible Panendoscopy 

Videolaryngostroboscopy

Narrow Band Imaging

Imaging

Mucosal Wave

PREOPERATIVE EVALUATION
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Flexible Panendoscopy 

Videolaryngostroboscopy

Narrow Band Imaging

Imaging

cT2 Impaired Mobility

Mucosal Wave

PREOPERATIVE EVALUATION
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Flexible Panendoscopy 

Videolaryngostroboscopy

cT3 Arytenoid Fixation

Narrow Band Imaging

Imaging

cT2 Impaired Mobility

Mucosal Wave

PREOPERATIVE EVALUATION
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Piazza et al.2009

Narrow Band Imaging

PREOPERATIVE EVALUATION

Type I

well-demarcated brownish 
area with thick dark spots

Type II

undemarcated area with 
scattered irregular and 

winding vessels

Type III

afferent hypertrophic vessel 
branching out in small 
vascular loops in the 
context of the lesion
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Laryngeal framework
Paraglottic and preepiglottic space
Submucosal spread
Soft tissues
N status

PES

A
C

C

TPS

Imaging 

PREOPERATIVE EVALUATION
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III

II

I
V

V

Supraglottis

III

II

I
V

V

Glottis

III

II

I
V

V

R

Hypopharynx

PREOPERATIVE EVALUATION

NECK PALPATION AND US
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PRETREATMENT EVALUATION
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Saline infusion into Reinke’s 
space

Microlaryngoscopy with 0° and 
angled telescopes

Narrow Band Imaging with HDTV 

PRETREATMENT EVALUATION
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T3

T2

T1

T4

STAGING

GLOTTIS

Tumor limited to the vocal cord(s) (may involve anterior or posterior commissure) with normal mobility
T1a: tumor limited to one vocal cord
T1b: tumor involves both vocal cords

Tumor extends to supraglottis and/or subglottis, and/or with impaired vocal cord mobility

Tumor limited to the larynx with vocal cord fixation, and/or invades paraglottic space, and/or minor 
thyroid cartilage erosion (eg, inner cortex)

T4a: tumor invades the thyroid cartilage and/or tissues beyond the larynx (eg, trachea, soft tissues of 
the neck including deep extrinsic muscles of the tongue, strap muscles, thyroid gland, or esophagus)
T4b: tumor invades the prevertebral space, encases the carotid artery, or invades mediastinal 
structures
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T3

T2

T1

T4

STAGING

SUPRAGLOTTIS

Tumor limited to one subsite of the supraglottis with normal vocal cord mobility

Tumor invades mucosa of more than one adjacent subsite of the supraglottis or glottis region 
outside the supraglottis (eg, mucosa of base of the tongue, vallecula, medial wall of the 
piriform sinus) without fixation of the larynx

Tumor limited to the larynx with vocal cord fixation and/or invading any of the following: 
postcricoid area, pre-epiglottic tissues, paraglottic space, and/or with minor thyroid cartilage 
erosion

T4a: tumor invades the thyroid cartilage and/or tissues beyond the larynx (eg, trachea, soft 
tissues of the neck including deep extrinsic muscles of the tongue, strap muscles, thyroid 
gland, or esophagus)
T4b: tumor invades the prevertebral space, encases the carotid artery, or invades mediastinal 
structures
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T3

T2

T1

T4

STAGING

SUBGLOTTIS

Tumor limited to the subglottis 

Tumor extends to vocal cord(s) with normal or impaired mobility 

Tumor limited to the larynx with vocal cord fixation

T4a: tumor invades the cricoid or thyroid cartilage and/or tissues beyond the larynx 
(eg, trachea, soft tissues of the neck including deep extrinsic muscles of the tongue, 
strap muscles, thyroid gland, or esophagus)
T4b: tumor invades the prevertebral space, encases the carotid artery, or invades 
mediastinal structures
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T3

T2

T1

T4

STAGING

HYPOPHARYNX

Tumor limited to one subsite of the hypopharynx and/or less than 2 cm in  its greatest dimension

Tumor invades more than one subsite of the hypopharynx or an adjacent site, or measures 
more than 2 cm but less than 4 cm in its greatest diameter without fixation of the hemilarynx 

Tumor more than 4 cm in its greatest dimension with fixation of the hemilarynx

T4a: Tumor invades thyroid/cricoid cartilage, hyoid bone, thyroid gland, esophagus or central 
compartment soft tissue (prelaryngeal strap muscles and subcutaneous fat)
T4b: Tumor invades prevertebral fascia, encases the carotid artery or involves mediastinal 
structures
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NASOPHARYNX
EPIDEMIOLOGY

M:F=2-3:1

Age:
China and South-East Asia: 5th-6th decade
North Africa: 2nd (20%) and 6th decade

Annual incidence in USA and Europe: <1/100,000 
(Nonkeratinizing  differentiated carcinoma)

Annual incidence in China (Guangzhou): 
30/100,000 (Nonkeratinizing undifferentiated 
carcinoma)
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Nasopharyngeal carcinoma

 Nonkeratinizing carcinoma

 Keratinizing squamous cell carcinoma

 Basaloid squamous cell carcinoma

Nasopharyngeal papillary adenocarcinoma

Salivary gland-type carcinomas

 Adenoid cystic carcinoma

 Mucoepidermoid carcinoma

HISTOPATHOLOGY

WHO CLASSIFICATION 2005
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Eustachian tube
Nasal cavity
Parapharyngeal space
Paranasal sinuses 
Oropharynx
Pterygo-palatine/Infratemporal fossa
Skull base
Cavernous sinus
Cranial cavity
Cervical spine

PATTERN OF SPREADING
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IIa-IIb 
 V
 III
 IV
 I

Retropharyngeal nodes

CLINICAL EVALUATION

NECK LUMP

At diagnosis: 60.3 - 75.8%
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At diagnosis: 40.3 - 73.4%

Epistaxis

Nasal obstruction

Mucopurulent discharge

Olfaction impairment

At diagnosis: 43.9 - 62.4%

Otitis media

Hearing loss  

Fullness 

Tinnitus

Always look at the nasopharynx 
in case of recurrent otitis media

CLINICAL EVALUATION

NASAL SYMPTOMS OTOLOGIC SYMPTOMS
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At diagnosis: 9.4 - 20%

CLINICAL EVALUATION

NEUROLOGIC SIGNS AND SYMPTOMS

III, IV, and VI CN (cavernous sinus or superior orbital fissure): 
ophthalmoplegia 

V CN: facial pain 

Greater petrosal superficial nerve: xerophtalmy
 
IX, X, and XI CN: different jugular foramen syndromes

XII CN: hemitongue palsy, atrophy, and deviation

Sympathetic cervical trunk: Claude-Bernard-Horner syndrome
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Paraneoplastic syndromes:

 Dermatologic (Dermatomyositis, cutaneous vasculitis)

 Endocrinologic (SIADH, Cushing)

 Hematologic (Fever >38°, leukemic reaction)

 Rheumathologic  (Hypertrophic osteoarthopathy)

 Neurologic (Guillain-Barrè syndrome)

 Ocular (Retinopathy)

CLINICAL EVALUATION

NEUROLOGIC SIGNS AND SYMPTOMS

Distant metastasis at the diagnosis: <3%

Lung
Liver
Bone
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Rigid or flexible endoscopy (in about 10% of NPC the lesion 
is submucosal)

Imaging (MRI/CT and neck US)

Biopsy (endoscopy guided)

EBV serology (IgA VCA and IgA EA)

PET-CT

DIAGNOSTIC WORK UP
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 Endoscopic evaluation MRI

Normal tissue
Fibrous tissue
Inflammation

Necrotic tissue

DIAGNOSTIC WORK UP
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III

III

IV

V
VI

R

Palpation and US CT and/or MRI

DIAGNOSTIC WORK UP
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18FDG-PET/CT had higher accuracy than conventional imaging work-up. The pooled sensitivity and specificity with 95% 
confidence interval for 18FDG-PET/CT were 0.881 (0.792–0.941) and 0.971 (0.953–0.984), respectively, indicating that 
18FDG-PETCT had a very high accuracy for distant metastases staging of nasopharyngeal cancer.

In this  meta-analysis  the obtained values  indicate that  18FDG-PET/CT  had a very high  accuracy also for follow-up 
after treatment. It may be used as a first-choice imaging technique for detection of distant failure and second primary 
cancers after treatment in clinical practice

DIAGNOSTIC WORK UP

The results of a recent meta-analysis (Zhou et al 2016, J Nucl Med 57:342-7) confirmed the high 
sensibility and sensitivity of 18FDG-PET/CT in the diagnosis of residual/recurrent nasopharyngeal 

carcinoma
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Tumor confined to nasopharynx, or extends 
to oropharynx and/or nasal cavity

Tumor with parapharyngeal extension

Tumor invades bony structures of skull base 
and/or paranasal sinuses

No regional lymph node metastasis

Metastasis in cervical lymph node(s) greater 
than 6 cm in dimension (a) or in the 
supraclavicular fossa (b)

T1

T2

T3

T4

N3

N2

N1

N0

STAGING

Tumor with intracranial extension and/or 
involvement of cranial nerves, hypopharynx, 
orbit, or/with extension to the infratemporal 
fossa/masticator space

Unilateral metastasis, in cervical lymph 
node(s), and/or unilateral or bilateral 
metastasis in retropharyngeal lymph nodes, 
6 cm or less in greatest dimension, above 
the supraclavicular fossa

Bilateral metastasis in cervical lymph 
node(s), 6 cm or less in greatest dimension, 
above the supraclavicular fossa
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NASOPHARYNX
EARLY DIAGNOSIS?

Initial non-specific symptoms, common in other diseases:
  inflammatory diseases
  benign neoplastic lesions

Endoscopy: can be negative (submucosal pattern of growth)
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CONCLUSIONS

CORRECT DIAGNOSIS AND STAGING ARE THE KEY FOR A SUCCESSFUL 
TREATMENT

IN EARLY LESIONS, THE CONCEPT OF BIOLOGIC ENDOSCOPY AND 
EXCISIONAL BIOPSY IS GAINING WIDESPREAD ACCEPTANCE

IN ADVANCED LESIONS, IMAGING TECHNIQUES PLAY A PIVOTAL ROLE IN 
GUIDING TREATMENT SELECTION

IN SOME ANATOMIC AREAS, HISTOLOGIC DIAGNOSIS NEEDS TO BE 
ASSOCIATED WITH ANCILLARY STUDIES
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1 
1 

Imaging work-up 

CT, MR (PET etc.) 

 

Frank Pameijer, MD, PhD 

o Departments of Radiology and Radiation Oncology  

o University Medical Center, Utrecht 

o The Netherlands 

No disclosures 

Head and Neck Cancer  

Imaging 

Frank Pameijer 
Depts. of Radiology and Radiation Oncology 

Utrecht Medical Center 

 

Head and Neck cancer: Imaging? 

 Imaging results in more accurate TNM-

staging compared to clinical examination 

alone! 

 Clinical examination and imaging are 

complementary modalities 

– Findings should be discussed in 

multidisciplinary setting 

Multidisciplinary H&N Oncology meeting 

 UMCU: every Wednesday 13.30-16.00 

– All new patients  

– All known patients with new event 

Objectives 

Imaging techniques for evaluation H&N ca. 

 

 Ultrasound 

 Panoramic dental X-ray  

 CT 

 MRI 

 (FDG PET) 

Ultrasound 

 Indication: 

– Neck swelling / known H&N tumor 

 

 Localisation 

– Relation with surrounding structures 

 Characterisation 

– Cystic / solid / vascularity 

 Cytologic / histologic material 



2 
2 

Neck lymph nodes 

 +/- 300 in H&N 

 Differentiation 

– Normal 

– Abnormal  

 

 Modalities 

–US, CT, MR 

Normal lymph nodes: 

characteristics? 

 Small 

 Oval (kidney bean) 

 Hilus: present 

 Cortex: homogenous 

 Vascularity: hilar  

Normal 

Ahuja AJNR 2001 

Abnormal lymph nodes: 

characteristics? 

 Enlarged  

 Round 

 Hilus: absent 

 Cortex: heterogenous 

 Vascularity: peripheral  

Abnormal US: Neck lymph nodes 

Localisation: level system Characterisation: ? 

http://www.nzgirl.co.nz/wp-content/uploads/2011/10/kidney-bean-soup.jpg
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=FmJkzTw0h-rIcM&tbnid=vW7iRGnvaLFfdM:&ved=0CAcQjRw&url=http%3A%2F%2Fwww.diir.cuhk.edu.hk%2Fspecials%2Flymph_nodes%2Fimages%2Fpattern%2Fpattern_2.htm&ei=s3kyVLa0OcXjO9KUgagM&psig=AFQjCNHuOCkusgbpp921WK4D__xj6qxVKQ&ust=1412680470417648
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Characterisation neck lymph nodes 

Fine Needle Aspiration Cytology (FNAC) 

Summary Ultrasound 

 Superficial technique 

– Primary evaluation of neck swelling  

– H&N ca.: lymph node staging 

 Disadvantages: 

– No evaluation of primary tumor 

– Operator dependent 

 Advantages: 

– FNAC 

Objectives 

 Ultrasound 

 

Panoramic dental X-ray  

 

 CT 

 

 MRI 

Daily practice: Panoramic X-ray 

 Male, 28 years 

 Swelling left upper jaw since > 1 year 

CT 

Diagnosis?? 

Soft tissue window Bone window 

Radiological diagnosis  

Mucocele 

• Expanded (part of) paranasal sinus 

– Cystic lesion due to chronic obstruction of the 

ostium 

• Expansion / remodelling of bone 

• Slow development of complaints 

• Needs surgical therapy 
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PA diagnose 

Odontogenic Myxoma 

 WHO: benign mesenchymal tumor 

– Rare; locally invasive 

– From dental papillae / peridontal ligament 
 

 Imaging 

– At ‘Tooth bearing areas’ 

– Mandible > maxilla 

– Displacement / resorption of dental 

elements 

 

Odontogenic myxoma  

 Male, 28 years 

 Therapy: left hemi-maxillectomy 

Pre-op Post-op 

Indications panoramic dental X-ray 

 Dental status 

– Infection, retained (parts of) elements 

 

 Planning of extractions pre-radiotherapy 

 

 Planning of reconstruction post-surgery 

 

Objectives 

 Ultrasound 

 

 Panoramic dental X-ray  

 

CT 

 

 MRI 

CT 

 Advantages: 

– Quick, widely available, cheap 

– Superior bone detail 

– Preferred method for nodal staging 

 Disadvantages: 

– Radiation exposure 

– Administration of iodine-containing agents 

– Inferior soft tissue contrast (vs MRI) 

– Dental filling metallic artifacts 

Superior bone detail 
Floor of mouth ca.  

Soft tissue window  Bone window 
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Nodal staging 

Hypopharyngeal ca.  Supraglottic laryngeal ca.  

Inferior soft tissue contrast (vs. MRI) 
Base of tongue ca.  

CT MRI 

 

 
‘Streak’ artifacts 

CT: Dental metallic fillings 

 

 

Dental filling artifacts: CT / MRI 

CT MRI 

Multi-detector Spiral CT Neck  

 ‘Box’ acquisition 

– Upper orbit / lung apex 

 

 Scanning time: +/- 7 sec.  

 

 +/- 400 sections: 1,5mm  

– Reconstructions: 3mm 

– Standard directions (3) 

Standard directions 

Transverse 

Coronal 

Sagital 
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Daily practice: CT 

 Female, 89 years 

 Since several months painful mouth 

 Examination:  

– Lesion soft palate 

– 3,0 cm (T2) 

 

 

 Biopsy: Squamous cell carcinoma (SCC)  

Radiological work-up 

 Chest X-ray 

– Normal 

 US Neck 

– Normal nodes 

– No FNAC 

 CT Neck 

Soft tissue window 

Bone window 

Multidisciplinary H&N meeting 

 T2N0 maxillar ca. 

 Treatment 

– Partial maxillectomy 

– Palatal obturator 

 Path report: verrucous ca. Ø 4,8 cm, near 

positive surgical ventral margin (<1mm) 

 Conclusion:  

– pT3N0M0 

– In view of age: clinical follow-up (no post-op RT) 

Objectives 

 Ultrasound 

 

 Panoramic dental X-ray  

 

 CT 

 

MRI 

Magnetic resonance imaging (MRI) 

 Advantages: 
• No radiation 

• Allergies to iv contrast (Gadolinium) extremely rare 

• Superior soft tissue contrast (vs. CT) 

• Less dental filling metallic artifacts 

 

 Disadvantages: 
• Limited availability; expensive 

• Long acquisition time => ↑motion degradation 

• More contraindications (claustrophobia, ICD, CI, etc.) 

http://www.drmkotb.com/myimages/obturator.jpg
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Superior soft tissue contrast (vs. CT) 
Patient with hoarseness 

CT MR T1 + C MR T2 

 

 

Artifacts  

Movement Dental fillings 

Technique 

Classic sequences:  

 T1  

– Without / with i.v. contrast 

– Fatsuppressed 

 

 T2 

T1 without i.v. contrast  

 “Fat is your friend” (anatomical orientation) 

T1 T1 

T1 without i.v. contrast  

 “Fat is your friend” (anatomical orientation) 

T1 T1 

T1 with i.v. contrast  

 Improved delineation of enhancing lesions 

from surrounding normal anatomy 

T1                                          T1 + C 
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T1 with i.v. contrast 

 May obscure enhancing lesions  
surrounded by fat !! 

 T1 + C                       T1 

T1 + C + Fat Suppression (FS)  

 Improved delineation of enhancing lesions 

surrounded by fat 

T1 + C 

T1 + C + Fat Suppression (FS) 

 Improved delineation of enhancing lesions 

surrounded by fat 

T1 + C T1 + C + FS 

T2 

 Lesion detection 

T1 T2 

Technique 

Classic sequences:  

 T1  

– Without / with i.v. contrast 

– Fatsuppressed 

 

 T2 

 

 New sequences  

Diffusion weighted imaging 

 DWI: May be helpful in narrowing of 
differential diagnosis 

 

 Restricted diffusion seen in 

– Benign lesions e.g. 
• Cholesteatoma, epidermoid 

– Malignant lesions e.g. 
• (Head & Neck) Cancer 

• Lymphoma, leukemia, metastasis 
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T1 T1 + C 

DWI B1000 ADC  

Supraglottic laryngeal ca. DWI Future 

 Detection of recurrence 

– vs PET 

 Early response monitoring 

T1 T1 + C 

Posterior pharyngeal wall ca. 

Pre-Tx 

T1 T1 + C 

T1 T1 + C  

Posterior pharyngeal wall ca. 

Pre Tx 

Post  

Chemo-RT 

T1 T1 + C 

Posterior pharyngeal wall ca. post Tx 

Post  

Chemo-RT 

T1 T1 + C 

DWI B1000 ADC  

Posterior pharyngeal wall ca. post Tx 

Biopsy: 

Recurrence  
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Daily practice: MRI 

 Male, 65 years 

 42 pack years 

 Recently extraction 48 

– No healing 

 Examination: 

– Tumor right gingival ridge  

– 2,5 x 3,5cm (T2) 

– Invasion of mandible? (T4a) 

 Biopsy: Squamous cell carcinoma (SCC)  

Radiological work-up 

 Chest X-ray: normal 

 US Neck:  

– FNAC right neck Level I / II 

– Cytology report: no malignant cells 

 Panoramic dental X-ray 

 

 MRI 

 

 

T1 T2 

T1 + C + FS 

Multidisciplinary H&N meeting 

 T4aN0 right gingival carcinoma  

 Treatment 

– Segmental mandibular resection  

– Neck dissection level I-III  

 Path report  

– Tumor excision: radical 

– Neck dissection level I-III: no lymph node mets 

 Conclusion:  

– pT4aN0M0 

– Clinical follow-up (no post-operative RT needed) 

 

Objectives  

 Ultrasound 

 

 Panoramic dental X-ray  

 

 CT 

 

 MRI 

 

Imaging work-up 

CT, MR (PET etc.) 

 

Frank Pameijer, MD, PhD 

o Departments of Radiology and Radiation Oncology  

o University Medical Center, Utrecht 

o The Netherlands 

No disclosures 
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DAHANCADAHANCADAHANCADAHANCA
The The DDanish Head and Neck Cancer Groupanish Head and Neck Cancer Group

• Established 1976
• National database
• Registration and follow• Registration and follow
up of all patients with 
head and neck cancerhead and neck cancer

• National treatment
strategy

• Clinical trials
• Quality assurance



Role of RT in head and neck cancerRole of RT in head and neck cancer

• Primary radiotherapy
• Adjuvant radiotherapyAdjuvant radiotherapy 
• Palliative radiotherapy





Radiotherapy fractions
Denmark

• 2007

Breast

Head and n

00
• Total 217.579 fractions
• 12.891 patients

Cervix 4462 resten 
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HPV 

Chemotherapy

HN radiotherapy
Morbidity

HN radiotherapy
Morbidity

IMRTIMRT



HPV 

Chemotherapy

HN radiotherapy
Morbidity

HN radiotherapy
Morbidity

IMRTIMRT



Volume effect



Dose volume effectDose‐volume‐effect



Volume and morbidity inVolume and morbidity in 
HN radiotherapy
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Data from IAEA MMC trial



Parallel vs. serial 
organization af tissues

Spinal cord
Brain stem
Optic nerves
Chiasm
Inner ear

Serial

Salivary glands

Inner ear

T‐M joints
Oral cavity
Swallowing

Parallel
Swallowing 
structures?

Volume effect



Normal tissue toleranceNormal tissue tolerance

• Serial tissue: Dose constraints
– Tolerance is not related to the irradiated volume 
– Max dose
– E.g. ’max 50 Gy to spinal cord’ ’max 54 Gy to optic chiasm’

• Parallel tissue: Dose volume constraints 
– Tolerance is dependent on the irradiated volume
– DVH constraints
– E.g. ’mean dose below 30 Gy to oral cavity’, ’mean dose 
below 26 Gy to parotids’, ’2/3 of larynx below 50 Gy’



Intensity Modulated RT (IMRT)Intensity Modulated RT (IMRT)



HPV 

Chemotherapy

HN radiotherapy
Morbidity

HN radiotherapy
Morbidity

IMRTIMRT



Radiotherapy intensifiersRadiotherapy intensifiers

• 20.000+ pre‐clinical studies
• 2.000+ phase I‐II trials
200 d i d t i l• 200+ randomized trials

• 20+ metaanalysesy

l h• In less than 45 minutes…



Therapeutic ratioTherapeutic ratio

Side effect
A t

Effect
T t l Acute

Late

Tumor control  

Survival



Therapeutic ratiop
”Uncomplicated cure”

ct
Ef
fe
c

Radiation doseRadiation dose

cg/02

Radiation doseRadiation dose



Fractionation



Fractionation and iso effectFractionation and iso‐effect



Fractionation sensitivity ‐ The spaghetti plot

H.R. Withers Cancer 
55: 2086, 1985



Fractionation sensitivityFractionation sensitivity
E l ti l ti L t ti l tiEarly reacting normal tissues

• Low fractionation

Late reacting normal tissues

• High fractionation• Low fractionation
sensitivity

• High fractionation
sensitivity

• Small increase in tolerance 
with decreasing dose per 
f i

• Large increase in 
tolerance with decreasing
d f ifraction

• High alpha beta (8 30 Gy)

dose per fraction

• Low alpha beta (2 4 Gy)• High alpha‐beta (8‐30 Gy)

• Time factor (repopulation)

• Low alpha‐beta (2‐4 Gy)

• No time factor• Time factor (repopulation)  • No time factor 



ACCELERATED REPOPULATIONACCELERATED REPOPULATION

~½ Gy per day
dTCP -10% per weekp

Withers et al. Acta Oncologica 1988



Fractionation principlesFractionation principles

• Conventional fractionation: Dose per fraction
1.8‐2.0 Gy, 5 fx/wky

• Hyperfrationation: Dose per fraction <1.8 Gy
H f i i D f i 2 0 G• Hypofractionation: Dose per fraction >2.0 Gy

• Split‐course: A treatment break (weeks), p ( ),
resulting in prolonged overall treatment time
A l t d f ti ti R d d ll• Accelerated fractionation: Reduced overall 
treatment time



Fractionation studies in head and neck cancerFractionation studies in head and neck cancer



Fractionation studies in head and neck cancerFractionation studies in head and neck cancer

H f ti tiH f ti tiHyperfractionationHyperfractionation



EORTC 22791

HyperfractionationHyperfractionation
356 pts. T2‐T3 N0‐N1 oropharynx

Loco‐regional control Late effects

p = 0.02
n sn.s.

Improved Terapeutic Ratio:
I i t t l ith l t bidit

Horiot et al. Radiother. Oncol. 1992

Increase in tumor control with same late morbidity



Fractionation studies in head and neck cancerFractionation studies in head and neck cancer

AcceleratedAccelerated
fractionationfractionationfractionationfractionation



Loco‐regional control – acc. RT
DAHANCA 6 & 7 ‐ 1476 patients100
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Overgaard et al. Lancet 2003



DAHANCA 6&7
SurvivalSurvival

Overgaard et al. Lancet 2003



Morbidity – acc. radiotherapy
DAHANCA 6 & 7

Mortensen et al, Radiother Oncol, 2012



IAEA‐ACC study





Loco‐regional control



Survival



Conclusion fractionationConclusion ‐ fractionation

• Awareness of the fractionation sensitivity of 
tumors and normal tissues is criticaltumors and normal tissues is critical

• Clinical studies and meta‐analysis have shown 
that moderately accelerated radiotherapythat moderately accelerated radiotherapy 
improves loco‐regional control
H f ti t d RT i l i l• Hyperfractionated RT improves loco‐regional 
control and survival

• Altered fractionation is thus recommended for 
primary radiotherapy of head and neck cancer



Hypoxia



Hypoxia in human tumorsHypoxia in human tumors

Thomlinson & 
Gray 1955

Cord structure 
in lung cancer
(150 µm)(150 µm)



Oxygen effectOxygen effect



pO2 measurement with EppendorphpO2 measurement with Eppendorph 
electrode

Normal tissue Tumour

Oxygen partial pressure (mmHg)

Nordsmark et al. Acta Oncol 1994
Nordsmark et al. Acta Oncol 1994



pO2 and loco regional controlpO2 and loco‐regional control

Nordsmark & Overgaard Radiother Oncol 2000



pO2 and survival – pooled datapO2 and survival  pooled data
HN cancer, pooled data from 7 studies (n=397)

Tumor hypoxia is associated 
with a poor prognosis in 
patients with advanced head 
and neck cancer.

Nordsmark et al. Radiotherapy and Oncology 77 (2005) 18–24



Hyperbaric oxygenHyperbaric oxygen

First hyperbaric oxygen treatment. 1955, St. Thomas’ Hospital, London 



Hyperbaric oxygen and radiotherapy
MRC Trial in Carcinoma of the Uterine Cervix

Hyperbaric oxygen and radiotherapy
MRC trial (cervix)

Watson et al. (1978).



Hypoxic cell radiosensitizersHypoxic cell radiosensitizers

A drug which selectivelyA drug which selectively 
sensitizes hypoxic cells 
to the effect of ionizingto the effect of ionizing 
irradiation by mimicking 
the role of oxygen inthe role of oxygen in 
radiation damage 
fixationfixation



Hypoxic cell radiosensitizers:yp
misonidazole





DAHANCA 5
SUPRAGLOTTIC AND PHARYNX ‐ 414 pts.

NIMORAZOLE vs PLACEBO (66 Gy/ 33 fx ‐ 6.5 wk)

Since 1991 nimorazole has been standard for all HN SCCSince 1991 nimorazole has been standard for all HN SCC 
patients undergoing primary radiotherapy in Denmark.





Hypoxic modification – meta‐analysisHypoxic modification  meta analysis
4805 patients; 32 randomized clinical trials – Overgaard 2011

Hypoxic modification works

Overgaard J. Hypoxic modification of radiotherapy in squamous cell carcinoma of the 

‐ but is it relevant for all patients?
g yp f f py q f

head and neck – A systematic review and meta‐analysis. 
Radiother Oncol (2011)



Hypoxia-classification              
15-gene hypoxia classifier15-gene hypoxia classifier

• Based on hypoxia induced genes (in vitro/in vivo 
validated)validated)

• Classification based on gene expression similarity 
to either ”more” or ”less” hypoxic tumours asto either more  or less  hypoxic tumours as 
estimated with pO2-electrode in an independent 
trainingset of 58 H&N cancer patients
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Toustrup K et al, 
Cancer Res; 71(17); 
5923‐31, 2011



Validating the hypoxia classifier
Independent clinical dataset

414 patients enrolled in 
the DAHANCA 5 trial

Independent clinical dataset

219 randomly assigned to 
radiotherapy and nimorazole

195 randomly assigned to 
radiotherapy and placebo

52 excluded from 
classification

(2 failed in PCR,       
50 did not

39 excluded from 
classification

(1 failed in PCR,
38 did not

have tumour tissue for 
PCR)

have tumour tissue for 
PCR)

Nimorazole group: Placebo group:323 t l f l ifi tiNimorazole group:
167 for classification

Placebo group:
156 for classification323 tumour samples for classification

Classification
”More” hypoxic ”Less” hypoxic(114) (209)”Less” hypoxic (209)

Toustrup K et al, Radiother Oncol; 102; 122-129, 2012



Hypoxia-classification              
15-gene hypoxia classifier
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-Toustrup K et al, Radiother Oncol; 102; 122-129, 2012



EORTC/DAHANCA 29 randomized phase III

LARYNX PHARYNX* * Except NPC

Role of Nimorazole in chemo‐radiation of HPV neg HNSCC

LARYNX, PHARYNX*

HPVneg (p16); Stage 3‐4 (T2‐4,N0‐3)

* Except NPC

Accl RT(6 fx/wk) +cisPlStratify:

O
M
IZ
EStage

Site 640 patients – (>200 with positive hypoxic gene profile). 

Pi t l t i l t t bli h th t i di ti f Ni l i

RA
N
D
OInst.

Hypox. 
Gene profile 
(retro specti e)

Pivotal trial to establish the true indication of Nimorazole in 
Chemoradiotherapy of advanced HNSCC and the value of the hypoxic 

gene profile

+ Nimorazole (1.2 g/m2)

Accl RT(6 fx/wk) +cisPl
(retro‐spective)



DAHANCA randomized phase III‐trial



FAZA PETFAZA‐PET

L.S. Mortensen et al. / Radiotherapy and Oncology 105 (2012) 14–20



Pre‐treatment hypoxia imaging with CT‐perfusion, DCE‐MRI and 
PET is prognostic for outcome of HN RTPET is prognostic for outcome of HN RT

P tiPrognostic….

Not Predictive

Horsman, M. R. et al. Nat. Rev. Clin. Oncol. 
9, 674–687 (2012)



F-AZA PET CT with GTV outlined Diffusion weighted MRI

FAZA PET-CT  IMRT Hypoxic dosepaint IMRT

Petersen, Mortensen et al. Aarhus University Hospital



Conclusions hypoxiaConclusions – hypoxia
• A significant proportion of HN squamous cell• A significant proportion of HN squamous cell
carcinomas contains hypoxic regions

• Patients with hypoxic tumours have poorer
loco‐regional control and survivalg

• Hypoxic modification (sensitizers, HBO, 
hypoxic cytotoxins) during RT results inhypoxic cytotoxins) during RT results in 
improved loco‐regional control and survival

• Predictive assays, hypoxic imaging and 
dosepainting is emerging but stilldosepainting is emerging but still 
investigational



Systemic therapy



Rationale for combining radiotherapy
and systemic therapy

lSpatial cooperation

Cytotoxic enhancementCytotoxic enhancement

Biological cooperation

Temporal modulation 

N l i iNormal tissue protection

Bentzen SM Nature Clin Pract Oncol 2007



Meta‐analysis II 2009Meta analysis II 2009
HR of death

Pignon JP Radiother Oncol 2009



Acute toxicityAcute toxicity

Palazzi et al, Int. J. Radiation Oncology Biol. Phys., Vol. 70, No. 2, pp. 330–337, 2008



Late morbidityLate morbidity

Analysis of 3 RTOG trial with C‐RT 

(RTOG 91‐11, 97‐03, and 99‐14)

230 patients

43% severe late morbidity
40% laryngeal/pharyngeal dysfunction 
13% tube feeding >2 years after RT

Machtay M JCO 2008; 



Unconventional fractionation 
±concurrent chemo

Budach W BMC Cancer 2006



EGFREGFR

Harari PM Semin Radiat Oncol 2006



RT + EGFR inhibition synergies
/

RT + EGFR inhibition synergies 
Ionizing radiation  G2/M‐block

EGFr‐I G1‐ block

• EGFr‐I induces apoptosis 
(~ 2 fold)

• RT induces apoptosisp p
(6 Gy – 2 fold)

• RT and EGFr‐I synergistic effectRT and EGFr I synergistic effect 
(5‐6 fold)

Huang SM Cancer Res 1999;  Harari PM IJROBP 2001; 

Nyati MK Clin Cancer Res 2004



EGFR inhibition ‐ pre‐clinical data

RT+cetuximab

RT

Akimoto T Clin Cancer Res 1999; Schmidt‐Ullrich Oncogene 1997
Milas L Clin Cancer Res 2000; Krause M Radiother Oncol 2005



RT ±CetuximabRT ±Cetuximab

Bonner JA Lancet Oncol 2010



Monoclonal antibodiesMonoclonal antibodies

Courtesy Jesper G. Eriksen



DAHANCA19: RT/CRT  ± Zalutumumab/

Eriksen, H&N Arizona 2014



DAHANCA19: Loco‐regional controlg

control 77%

zalutumumab 76%

HR: 1.14 [95% CI: 0.81‐1.59]

Pts. at risk  Events
zalutumumab. 301 70

control 307 63
total 608 133

Eriksen, H&N Arizona 2014



DAHANCA19 ‐ Acute morbidity
Confluent mucositis Grade 3‐4 in‐field reaction
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Need for tube‐feeding at end of treatment: 
No difference (50% vs. 50%)

W1    W2    W3    W4    W5   End  2Wk  2Mo yW1    W2    W3    W4    W5   End  2Wk  2Mo

Eriksen, H&N Arizona 2014



Conclusions
RT and systemic therapy

• Sound biological rationale for combining local
and systemic treatment

• The main clinical effect is by improving RT‐
induced loco‐regional control

• Largest effect and tolerability in younger
patients in good performance status

• Acute and late toxicity is increased

May look straightforward, but…….



Combination of RT and systemic therapy

h d il i i h d ilThe devil is in the details:
• Induction chemotherapy? Evidence versus clinical

practise…
• Concomitant chemoRT:

– Which drugs?g
– Frequency: weekly or every three weeks?

• Does it (really) work with altered fractionation?Does it (really) work with altered fractionation?
• Combination of two and more systemic agents..

D bl t t i l t– Doublet versus triplet
• What about toxicity – is there a true therapeutic gain?

….will be addresssed in this course…
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Summary key pointsSummary – key points
M difi d f i i (h f i i d/• Modified fractionation (hyperfractionation and/or
acceleration) is superior to conventional fractionation

• Hypoxic sensitizers (e g nimorazole) improves tumor controlHypoxic sensitizers (e.g. nimorazole) improves tumor control
and survival without enhancing radiation morbidity

• Concomitant platinum‐based chemotherapy is more effective 
than RT alone for younger patients in good performance 
status with and advanced stage tumours. Acute and late
toxicity is increasedtoxicity is increased

• EGFR inhibition combined with radiotherapy (but not 
chemoRT) results in enhancement of tumor response

• The optimal combination of these ’radiotherapy intensifiers’ is 
still unsettled



HPV

Chemotherapy

HN radiotherapy
Morbidity

HN radiotherapy
Morbidity

IMRTIMRT
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Influence of p16/HPV on radiotherapy outcome in HNSCC 
(5fx/week)(5fx/week)

Disease‐specific survivalDAHANCA 5 (N=156)

Loco‐regional tumour control

0.36 (0.20 ‐ 0.64)

Overall survival

0.35 (0.19 ‐ 0.64)

0.44 (0.28 ‐ 0.68)

Lassen et al. JCO 27:1992‐98,2009



Loco regional control and p16Loco‐regional control and p16
St. I-II    p16+ 90%
St. III-IV p16+

St. III-IV p16-
St I II p16 57%St. I-II     p16- 57%

DAHANCA 2000‐2013, curative intent RT, oropharynx patients with known p16 status (n=1163) 



Loco regional control and p16Loco‐regional control and p16
St. I-II    p16+  90%
St. III-IV p16+  87%

St. III-IV p16- 62%
St I II p16 57%St. I-II     p16- 57%

DAHANCA 2000‐2013, curative intent RT, oropharynx patients with known p16 status (n=1163) 



Influence of HPV status on outcome of 
hypoxic modification (nimorazole)

Lassen P et al. Radiother Oncol 94, 2010



Influence of HPV status on outcome of 
l t d f ti tiaccelerated fractionation

DAHANCA 6&7
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HPV, smoking and risk groups, g g p
RTOG 0129: concurrent chemoRT +acc

Ang N Engl J Med 2010 363;1



P16 effect on 
RT tRT outcome ‐
oropharynxoropharynx 

only?y



HPV (p16) oro vs non oroHPV (p16) oro vs. non‐oro

…. our data suggests that patients with p16‐positive tumors of the larynx and 
hypopharynx should be considered candidates for enhanced, multimodality 
treatment schedules in line with p16‐negative HNSCC.

Lassen et al. RO 2015



RTOG 1016 de‐escalation study

p16+ oropharyngeal carcinomas

T1‐2,N2a‐3 or T3‐4 any N
ZE

RT 70Gy/35f/6 wks + cisplatin 100mg/m² x 2
Stratify:
T 1‐2

AN
D
O
M
IZT3‐4

N0‐2a
N2b‐c

Closed 2013 after 987 patients accrued

RA>10 PY>
Zubrod 1‐2 RT 70Gy/35f/6 wks + cetuximab for 8 weeks



Summary key pointsSummary – key points
• Modified fractionation (hyperfractionation and/or acceleration) is superior to conventionalModified fractionation (hyperfractionation and/or acceleration) is superior to conventional

fractionation
• Hypoxic sensitizers (e.g. nimorazole) improves tumor control and survival without enhancing

radiation morbidity
• Concomitant platinum‐based chemotherapy is more effective than RT alone for younger patients in p py y g p

good performance status with and advanced stage tumours. Acute and late toxicity is increased
• EGFR inhibition combined with radiotherapy (but not chemoRT) results in enhancement of tumor 

response
• The optimal combination of these ’radiotherapy intensifiers’ is still unsettled

• All of the above in turn needs to be re‐evaluated in the light of the 
major impact of HPV on radiation response and prognosis

• HPV status needs to be taken into account whenever a clinical trialHPV status needs to be taken into account whenever a clinical trial 
is conducted or interpreted (identification, stratification..)

• Until such evidence is collected, HPV‐status should not influence 
intensity of treatmentintensity of treatment

• De‐escalation trials for HPV+ patients are ongoing
• Although there is currently much focus on the HPV‐positive 

patients it is important not to forget the HPV negative patientspatients, it is important not to forget the HPV‐negative patients, 
who have poor prognosis and need better strategies!
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Radiobiological principles in head 

and neck radiotherapy

-volume, fractionation, hypoxia, 

Beijing, 14-17. June 2015

-volume, fractionation, hypoxia, 

combination with systemic therapy

Jesper Grau Eriksen and Cai Grau



DAHANCADAHANCA
The The DDanish Head and Neck Cancer Groupanish Head and Neck Cancer Group

• Established 1976

• National database

• Registration and follow • Registration and follow 
up of all patients with 
head and neck cancer

• National treatment 
strategy

• Clinical trials

• Quality assurance



Role of RT in head and neck cancer

• Primary radiotherapy

• Adjuvant radiotherapy • Adjuvant radiotherapy 

• Palliative radiotherapy





Odense 2014 - i alt 36.951 fraktioner

24%24%
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Volume effect



Dose-volume-effect 



Volume and morbidity in 

HN radiotherapy

75

100

P
e

rc
e

n
t 

o
f 

p
a

ti
e

n
ts

Skin

0

25

50

25 75 125 175

Field size (cm2)

P
e

rc
e

n
t 

o
f 

p
a

ti
e

n
ts

Skin

Mucosa

Fibrosis

MMC trial 

558 ptt

Data from IAEA MMC trial



Parallel vs. serial 

organization af tissues

Spinal cord

Brain stem

Optic nerves

Chiasm

Inner ear

Serial

Salivary glands

T-M joints

Oral cavity

Swallowing 

structures?

Inner ear

Volume effect

Parallel



Normal tissue tolerance

• Serial tissue: Dose constraints

– Tolerance is not related to the irradiated volume 

– Max dose

– E.g. ’max 50 Gy to spinal cord’ ’max 54 Gy to optic chiasm’

• Parallel tissue: Dose volume constraints 

– Tolerance is dependent on the irradiated volume

– DVH constraints

– E.g. ’mean dose below 30 Gy to oral cavity’, ’mean dose 

below 26 Gy to parotids’, ’2/3 of larynx below 50 Gy’



Intensity Modulated RT (IMRT)
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Radiotherapy intensifiers

• 20.000+ pre-clinical studies

• 2.000+ phase I-II trials

• 200+ randomized trials• 200+ randomized trials

• 20+ metaanalyses

• In less than 45 minutes…



Side effect

Acute

Late

Effect

Tumor control  

Survival

Therapeutic ratio
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Fractionation



Fractionation and iso-effect



Fractionation sensitivity - The spaghetti plot

H.R. Withers Cancer 

55: 2086, 1985



Fractionation sensitivity

Early reacting normal tissues

• Low fractionation
sensitivity

Late reacting normal tissues

• High fractionation
sensitivity

• Small increase in tolerance 
with decreasing dose per 
fraction

• High alpha-beta (8-30 Gy)

• Time factor (repopulation) 

• Large increase in 
tolerance with decreasing
dose per fraction

• Low alpha-beta (2-4 Gy)

• No time factor 



ACCELERATED REPOPULATION

Withers et al. Acta Oncologica 1988

~½ Gy per day

dTCP -10% per week



Fractionation principles

• Conventional fractionation: Dose per fraction 

1.8-2.0 Gy, 5 fx/wk

• Hyperfrationation: Dose per fraction <1.8 Gy

• Hypofractionation: Dose per fraction >2.0 Gy• Hypofractionation: Dose per fraction >2.0 Gy

• Split-course: A treatment break (weeks), 

resulting in prolonged overall treatment time

• Accelerated fractionation: Reduced overall 

treatment time



Fractionation studies in head and neck cancer



Fractionation studies in head and neck cancer

HyperfractionationHyperfractionation



EORTC 22791

Hyperfractionation
356 pts. T2-T3 N0-N1 oropharynx

Loco-regional control Late effects

Horiot et al. Radiother. Oncol. 1992

Improved Terapeutic Ratio:

Increase in tumor control with same late morbidity

p = 0.02

n.s.



Fractionation studies in head and neck cancer

Accelerated

fractionation

Accelerated

fractionation



DAHANCA 6 & 7 - 1476 patients
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DAHANCA 6&7
Survival

Overgaard et al. Lancet 2003



Morbidity – acc. radiotherapy 

DAHANCA 6 & 7

Mortensen et al, Radiother Oncol, 2012



IAEA-ACC study





Loco-regional control



Survival



Conclusion - fractionation

• Awareness of the fractionation sensitivity of 

tumors and normal tissues is critical

• Clinical studies and meta-analysis have shown 

that moderately accelerated radiotherapy that moderately accelerated radiotherapy 

improves loco-regional control

• Hyperfractionated RT improves loco-regional 

control and survival

• Altered fractionation is thus recommended for 

primary radiotherapy of head and neck cancer



Hypoxia



Thomlinson & 

Gray 1955

Hypoxia in human tumors

Cord structure 

in lung cancer

(150 µm)



Oxygen effect



Normal tissue Tumour

pO2 measurement with Eppendorph 

electrode

Oxygen partial pressure (mmHg)

Nordsmark et al. Acta Oncol 1994

Nordsmark et al. Acta Oncol 1994



pO2 and loco-regional control

Nordsmark & Overgaard Radiother Oncol 2000



pO2 and survival – pooled data
HN cancer, pooled data from 7 studies (n=397)

Nordsmark et al. Radiotherapy and Oncology 77 (2005) 18–24

Tumor hypoxia is associated 

with a poor prognosis in 

patients with advanced head 

and neck cancer.



Hyperbaric oxygen

First hyperbaric oxygen treatment. 1955, St. Thomas’ Hospital, London 



MRC Trial in Carcinoma of the Uterine Cervix

Hyperbaric oxygen and radiotherapy
MRC trial (cervix)

Watson et al. (1978).



Hypoxic cell radiosensitizers

A drug which selectively 

sensitizes hypoxic cells 

to the effect of ionizing to the effect of ionizing 

irradiation by mimicking 

the role of oxygen in 

radiation damage 

fixation



Hypoxic cell radiosensitizers:

misonidazole



DAHANCA 5
SUPRAGLOTTIC AND PHARYNX - 414 pts.

NIMORAZOLE vs PLACEBO (66 Gy/ 33 fx - 6.5 wk)

Since 1991 nimorazole has been standard for all HN SCC 

patients undergoing primary radiotherapy in Denmark.





Hypoxic modification – meta-analysis
4805 patients; 32 randomized clinical trials – Overgaard 2011

Overgaard J. Hypoxic modification of radiotherapy in squamous cell carcinoma of the 

head and neck – A systematic review and meta-analysis. 

Radiother Oncol (2011)

Hypoxic modification works 

- but is it relevant for all patients?



Hypoxia-classification                     
15-gene hypoxia classifier

• Based on hypoxia induced genes (in vitro/in vivo 
validated)

• Classification based on gene expression similarity 
to either ”more” or ”less” hypoxic tumours as 
estimated with pO2-electrode in an independent 
trainingset of 58 H&N cancer patients

Head and neck tumours (n=58)
0 5 10 15 20 25 30 35 40 45 50 55

H
y
p

o
x
ic

 f
ra

c
ti
o
n

 (
%

)

0

20

40

60

80

100 pO 2 -measurem ents < 2,5 m mHg

More 

Hypoxic

Less 

Hypoxic

Toustrup K et al, 
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5923-31, 2011



414 patients enrolled in 

the DAHANCA 5 trial

219 randomly assigned to 

radiotherapy and nimorazole

195 randomly assigned to 

radiotherapy and placebo

52 excluded from 

classification

(2 failed in PCR,       

50 did not

39 excluded from 

classification

(1 failed in PCR,

38 did not

Validating the hypoxia classifier
Independent clinical dataset

50 did not

have tumour tissue for 

PCR)

38 did not

have tumour tissue for 

PCR)

”More” hypoxic ”Less” hypoxic

Nimorazole group:

167 for classification

Placebo group:

156 for classification
323 tumour samples for classification

Classification

(114) (209)”Less” hypoxic (209)

Toustrup K et al, Radiother Oncol; 102; 122-129, 2012



Placebo

Nimorazole
50%

36%

Events  All

Placebo

Nimorazole

HR=0.71 (0.53 to 0.95)
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Placebo

Nimorazole
49%

18%

Events  All

Placebo

Nimorazole

HR=0.46 (0.29 to 0.75)
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On-going validation studies

IAEA-HypoX
• Randomized phase III; accelerated radiotherapy 

± Nimorazole

– hypoxia gene expression and HPV/p16

– Eastern Europe, Asia

– Recruitment opened 2012– Recruitment opened 2012

Intergroup EORTC - ROG HNCG 1219 
DAHANCA
• Randomized phase III; accelerated 

chemoradiotherapy ± Nimorazole

– hypoxia gene expression and HPV/p16

– Europe, Canada

– Recruitment starting 2013 www.azanta.com

http://www.azanta.com/


FAZA-PET

L.S. Mortensen et al. / Radiotherapy and Oncology 105 (2012) 14–20



Pre-treatment hypoxia imaging with CT-perfusion, DCE-MRI and 

PET is prognostic for outcome of HN RT

Prognostic….

Horsman, M. R. et al. Nat. Rev. Clin. Oncol. 

9, 674–687 (2012)

Prognostic….

Not Predictive



F-AZA PET CT with GTV outlined Diffusion weighted MRI

FAZA PET-CT  IMRT Hypoxic dosepaint IMRT

Petersen, Mortensen et al. Aarhus University Hospital



Conclusions – hypoxia

• A significant proportion of HN squamous cell 

carcinomas contains hypoxic regions

• Patients with hypoxic tumours have poorer 

loco-regional control and survivalloco-regional control and survival

• Hypoxic modification (sensitizers, HBO, 

hypoxic cytotoxins) during RT results in 

improved loco-regional control and survival

• Predictive assays, hypoxic imaging and 

dosepainting is emerging but still 

investigational



Systemic therapy



Spatial cooperation

Cytotoxic enhancement

Rationale for combining radiotherapy

and systemic therapy

Cytotoxic enhancement

Biological cooperation

Temporal modulation 

Normal tissue protection

Bentzen SM Nature Clin Pract Oncol 2007



Meta-analysis II 2009
HR of death

Pignon JP Radiother Oncol 2009



Acute toxicity

Palazzi et al, Int. J. Radiation Oncology Biol. Phys., Vol. 70, No. 2, pp. 330–337, 2008



Analysis of 3 RTOG trial with C-RT 

(RTOG 91-11, 97-03, and 99-14)

230 patients

Late morbidity

43% severe late morbidity

40% laryngeal/pharyngeal dysfunction 

13% tube feeding >2 years after RT

Machtay M JCO 2008; 



Unconventional fractionation 

±concurrent chemo

Budach W BMC Cancer 2006



EGFR

Harari PM Semin Radiat Oncol 2006



EGFR inhibition - pre-clinical data

Akimoto T Clin Cancer Res 1999; Schmidt-Ullrich Oncogene 1997

Milas L Clin Cancer Res 2000;

RT+cetuximab

RT

Krause M Radiother Oncol 2005



RT ±Cetuximab

Bonner JA Lancet Oncol 2010



Monoclonal antibodies

Courtesy Jesper G. Eriksen



• Sound biological rationale for combining local

and systemic treatment

• The main clinical effect is by improving RT-

induced loco-regional control

Conclusions

RT and systemic therapy

induced loco-regional control

• Largest effect and tolerability in younger

patients in good performance status

• Acute and late toxicity is increased

May look straightforward, but…….



Combination of RT and systemic therapy

The devil is in the details:

• Induction chemotherapy? Evidence versus clinical 

practise…

• Concomitant chemoRT:

– Which drugs?– Which drugs?

– Frequency: weekly or every three weeks?

• Does it (really) work with altered fractionation?

• Combination of two and more systemic agents..

– Doublet versus triplet

• What about toxicity – is there a true therapeutic gain?

….will be addresssed in this course…
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Summary – key points

• Modified fractionation (hyperfractionation and/or
acceleration) is superior to conventional fractionation

• Hypoxic sensitizers (e.g. nimorazole) improves tumor control
and survival without enhancing radiation morbidity

• Concomitant platinum-based chemotherapy is more effective 
than RT alone for younger patients in good performance 
Concomitant platinum-based chemotherapy is more effective 
than RT alone for younger patients in good performance 
status with and advanced stage tumours. Acute and late
toxicity is increased

• EGFR inhibition combined with radiotherapy (but not 
chemoRT) results in enhancement of tumor response

• The optimal combination of these ’radiotherapy intensifiers’ is 
still unsettled
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Induction chemotherapy
for organ preservation

Lisa Licitra
Head & Neck Medical Oncolog  Dep Head & Neck Medical Oncology Dep 

Istituto Nazionale Tumori
MilanoMilano





Survival trends  in EU by subsiteSurvival Trends in Europe 
epidemiological  data 
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INDUCTION CHEMOTHERAPY PLUS RADIATION COMPARED WITH SURGERY PLUS
RADIATION IN PATIENTS WITH ADVANCED LARYNGEAL CANCER

THE DEPARTMENT OF VETERANS AFFAIRS LARYNGEAL CANCER STUDY GROUP*

N Engl J Med 1991; 324: 1685-1690



RT
(surgery of N)

PR + CR
(surgery of N)

CT x 2-3

Surgery + RT

RR
Surgery + RT



T1 2T1-2



42% 58%42% 58%
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VA Trial: Larynx PreservationVA Trial: Larynx Preservation

• RANDOMIZED 
PATIENTSPATIENTS
– Larynx preserved 
– Laryngectomy

• PATIENTS ALIVE
With l– With larynx

– Without larynxy



Pattern of relapsep

Surg+RT CT > RT (Surg)

local 2% 12%
regional 5% 8%
distant 17% 11%



CLINICAL FACTORS FOR LP

• Supraglottic cancersp g

• Mobile vocal cords

• No involvement of cartilage

• Stage III

• < T4

T i  (> 4  4 9  10 14  >15 ) • T size (> 4, 4-9, 10-14, >15 cm) 

• Growth pattern Growth pattern 



Is Laryngeal Preservation (LP) With 
C ( C ) S fInduction Chemotherapy (ICT) Safe in 

the Treatment of Hypopharyngeal yp p y g
SCC? Final Results of the Phase III 
EORTC 24891 Trial

J L Lefebvre D Chevalier B Luboinski L Traissac G

EORTC 24891 Trial.

J. L. Lefebvre, D. Chevalier, B. Luboinski, L. Traissac, G. 
Andry, D. De Raucourt, L. Collette, J. Bernier, EORTC 
Head and Neck Cancer Cooperative Group.

F R A N C E

Last Update: ASCO 2004



Overall Survival and DFSOverall Survival and DFS

80
90

100

Overall survival

100

Disease-free survival

Hazard Ratio: 0.83 (95% CI: 0.62-1.12) 

50
60
70
80 HR: 0.88 (95% CI: 0.65 - 1.19) 

P=0.0015 for non-inferiority of LP

50
60
70
80
90

( )

10
20
30
40 Larynx preservation

Surgery Median, 44 
mo Median, 25 

mo 
10
20
30
40
50

Larynx preservation
Surgery

(years)
0 2 4 6 8 10 12 14 16

0

O N Number of patients at risk :
81 94 49 36 26 14 9 5 3
83100 62 47 27 17 8 4 1

Surgery
LP

(years)
0 2 4 6 8 10 12 14 16

0
10

O N Number of patients at risk :
88 94 37 25 16 6 5 1 0 Surgery

83100 62 47 27 17 8 4 1 LP 88100 47 32 19 10 5 2 1 Preservation

Lefebvre JL, et al. ASCO 2004: Abstract 5531.



Larynx Preservation ArmLarynx Preservation Arm
Survival and Larynx Preservation 

80
90

100

y
in the Larynx Preservation Arm

50
60
70
80

20
30
40

(years)
0 2 4 6 8 10 12 14 16

0
10

O N Number of patients at risk :O N Number of patients at risk :
83 100 62 48 28 17 8 4 1
90 100 34 25 18 11 5 3 1

Overall survival
Survival with Larynx

13% of patients stopped chemotherapy due to toxicity
Lefebvre JL, et al. ASCO 2004: Abstract 5531.



Avoiding total laryngectomy
with induction CT : 

meta-analysis of 3 randomized trials

and additional data ICT vs CT-RT



Larynx preservation with 
induction CT : 3 randomized trialsMACH-NC induction CT : 3 randomized trials

Meta-Analysis of 
Chemotherapy

in Head & Neck Cancer

Trial Main Site
(# of pts) Subsite(# of pts)

VALCSG
Larynx Glottic/subglottic 37 %

63 %VALCSG (n=332)

L

Supraglottic

Glottic/subglottic

63 %
41 %

GETTEC Larynx
(n=68)

Glottic/subglottic
Supra glottic 
2/3 sites

%
31 %
28 %

EORTC Hypopharynx
( 202)

2/3 sites

Hypopharynx
Lateral epilarynx

28 %
78 %
22 %(n=202) Lateral epilarynx 22 %

IGR 10.00 Lancet 2000;355:949-55



Overall survivalMACH-NC
Meta-Analysis of 

Chemotherapy
in Head & Neck Cancer

80

100

60

80
63 %

40 Control
Chemotherapy

% 45 %58 %

39 %

0

20
py

0
0 1 2 3 4 5 6 Years

Control : 297 251 188 161 119 86 56Control : 297         251        188         161         119          86           56
Chemotherapy 305         258        199         165         117          77           54

IGR 10.2000



DFS by treatment MACH-NC
Meta-Analysis of 

Chemotherapy
in Head & Neck Cancer

80

100

60

80
63 % Difference : 6%

p = 0.1

40 Control
Chemotherapy

% 45 %58 %

39 %

0

20
py

0
0 1 2 3 4 5 6 Years

Control : 297 251 188 161 119 86 56Control : 297         251        188         161         119          86           56
Chemotherapy 305         258        199         165         117          77           54

IGR 10.2000





Study DesignStudy Design 

N = 173 I d ti
PF x 1→RTCR, PR

N = 173 
Response

Induction
PF x 2

Surgery→RTSD, PD

R
N = 172 

SD, PD

Concurrent P x 3 + RT

N = 173 
RT l

P i d i i

RT alone

Primary endpoint: Larynx preservation
Secondary endpoints:   OS, DFS, laryngectomy-free survival

Forastiere AA, et al. N Engl J Med 2003;349:2091-8; Forastiere AA et al. ASCO 2006. Abstract 5517.

Primary organ preservation with surgical salvage accepted for all 3 study arms.  
Neck dissection included N2 N3 disease.



Patient Characteristics

Characteristic
Induction
n = 173

Concurrent
n = 172

RT
(N=173)Characteristic n  173

(%)
n  172

(%)
(N 173)

(%)
Supraglottis 68 66 72
Glottis 32 34 28Glottis 32 34 28
Karnofsky PS   90-100

80
60-70

71
22
7

81
16
4

69
24
260-70 7 4 2

Stage III 64 67 64
T     T2

T3 fi d d
11
47

12
48

12
44T3 fixed cord

T3 no fixation
T4

47
31
10

48
30
10

44
35
9

N N0 50 50 50N     N0
N1
N2a
N2b

50
22
1
10

50
23
4
8

50
18
2
8

N2c
N3

15
2

13
2

21
1

Forastiere AA, et al. N Engl J Med 2003;349:2091-8. 



Larynx PreservationLarynx Preservation
100

75 P=0.0029 P=0.00017

Concurrent

Induction

SE
RV

ED

50

P=0.37
Induction

RT Alone

Failed / Total

%
 P

R
ES 50

Failed / Total

RT + Concurrent 30 / 171 

RT + Induction 54 / 173

25

RT Alone 60 / 171

0

YEARS FROM RANDOMIZATION
0 1 2 3 4 5 6 7 8 9 10

Forastiere AA et al. ASCO 2006. Abstract 5517.

YEARS FROM RANDOMIZATION





CRT: Late toxicityCRT: Late toxicity
• Analysis of 230 patients receiving CRT in 3 studies (RTOG 91-11, 97-03, 99-14)
• Factors associated with development of severe late toxicityaFactors associated with development of severe late toxicity

– Older age (p=0.001), advanced T-stage (p=0.0036), larynx/hypopharynx 
primary (p=0.004), neck dissection after RT (p=0.018)

50 43%
40

50

s 
(%

)

10%12%

27%

13%20

30

Pa
tie

nt
s

10%12%

0

10

Any severe 
late toxicity

Feeding tube
dependence

>2 yrs post-RT

Pharyngeal
dysfunction

Laryngeal
dysfunction

Death

a Chronic grade 3 4 pharyngeal/laryngeal toxicity and/or requirement for feeding tube >2 years after registration and/ora Chronic grade 3-4 pharyngeal/laryngeal toxicity and/or requirement for feeding tube >2 years after registration and/or
potential treatment-related death within 3 years

Machtay M, et al.  J Clin Oncol 2008;26: e-pub June 16



Pts at risk

• Primary site (larynx, hypopahrynx)
• Ageg
• CT
• Previous planned dissectionPrevious planned dissection



JNCI 2009



Study DesignStudy Design 
N = 220 patients (7 ineligible)

Total 
Laryngectomy +

110 in TPF arm and 103 in the PF arm

PF x 3
Laryngectomy + 
post-op RT for 
nonresponders

RR
Response
to 
Response
to 

TPF x 3 RT alone for 
responders

RR induction 
treatment
induction 
treatment

responders

Primary endpoint:Primary endpoint: 
• Larynx preservation 

Secondary endpoints
• Overall survival, DFS, toxicity

Calais G, et al. 



Patient Characteristics

Characteristic TPF PFCharacteristic n = 110 n = 103

Hypopharynx 61 54

Larynx 49 49
PS = 0 / 1 51/59 51/52
TN Cl ifi tiTN Classification

T2
T3
T4

15
77
14

22
61
16T4

N0
N1
N2a

14
32
28
12

16
47
21
10N2a

N2b
N2c
N3

12
13
14
7

10
13
6
2N3 7 2

Calais G, et al. 



Results Larynx DysFunction Free 
S i lResults

Larynx Preservation
Survival

p = 0 01p = 0 01 p = 0 001p = 0 001p = 0,01p = 0,01 p = 0,001p = 0,001

ASCO 2015



Results
Overall Survival Disease Free Survival

p = 0,21p = 0,21p = 0,28p = 0,28



JNCI 2009



SurvivalSurvival
Median follow-up: 6.5 years

Survival With Overall Survival

80

90

100

90

100

Survival With 
Functional Larynx

Overall Survival

50

60

70

80

Overall Logrank test: p=.155
Hazard ratio 0.85 CI (0.68, 1.06) 

60

70

80

20

30

40

20

30

40

50

Overall Logrank test: p= 446

0 2 4 6 8 10
0

10

(years)
0 2 4 6 8 10

0

10

20 Overall Logrank test: p=.446
Hazard ratio 0.91 CI (0.71, 1.16)

(years)O N Number of patients at risk :
160 224 105 64 28 12
154 226 117 73 39 18

Sequential
Alternating

(years)
O N Number of patients at risk :
125 224 157 97 52 20
122 226 160 105 57 29

Sequential
Alternating

Lefebvre et al. ASCO 2007. Abstract LBA6016.



Larynx PreservationLarynx Preservation

100

60
70
80
90

100

Logrank test* p=.10
Hazard ratio 0.79 CI (0.60-1.05)

*: censoring for the competing risk of death

30
40
50
60

(years)
0 2 4 6 8 10

0
10
20

(yea s)
O N Number of patients at risk :

107 224 105 64 28 12
94 226 117 73 39 18

Sequential
Alternating

SEQ (N) ALT (N)Q ( ) ( )
Speaking:      Intelligible /sociable 125 145 
Swallowing:  Normal diet, intake 111 135
Breathing: No dyspnea 111 131Breathing:     No dyspnea 111 131

Of patients without laryngectomy at their last report of functioning. 

Lefebvre et al. ASCO 2007. Abstract LBA6016.













ConclusionsConclusions

• Organ preservation in selected
stage III and IV stage III and IV 
laryngeal/hypopharyngeal
cancer pts is a SOC optioncancer pts is a SOC option

• MDT is essential
• Tumor biology will help in pt

selectionselection



Management ofManagement of 
nasopharyngeal cancernasopharyngeal cancer

Cai Grau
Professor, MD, DMSc, Department of Oncology
A h U i it H it l A h D k

Firenze 2016

Aarhus University Hospital, Aarhus, Denmark
caigrau@dadlnet.dk

www.cirro.dk
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TopicsTopics

• Anatomy, aetiology, pathology, staging
• Radiotherapy (IMRT, volumes, techniques)
• ChemotherapyChemotherapy
• Radiotherapy morbidity
• Novel approaches
• Salvage treatment of loco‐regionalSalvage treatment of loco regional 
recurrences (re‐irradiation, surgery, brachy)



AnatomyAnatomy

•Nasal cavity
•Oropharynx
•Base of skull•Base of skull 
•C1 (odontoid proces)

•Spinal cord brain stem•Spinal cord, brain stem
•Parotid gland
•Inner ear
•Pituitary glandPituitary gland
•Optic chiasm
•Temporal lobes



Global Incidence

Males Females

• ASR (cases/100 000/year) is <1 among Caucasians compared to >20 among• ASR (cases/100.000/year) is <1 among Caucasians compared to >20 among 
Southern Chinese males

• Chinese immigrant populations to western countries have progressively lower NPC 
risk, but their incidence remains higher than the ‘native’ populations

• NPC incidence rate in Chinese born in the Orient 20.5, compared with 1.3 for 
Chinese born in Canada, and 0.2 for white people born in CanadaChinese born in Canada, and 0.2 for white people born in Canada

• First‐degree relatives of NPC patients have 4–10 fold excess risk



PathologyPathology

WHO I 
Keratinizing

II 
Non‐keratinizing

III 
UndifferentiatedKeratinizing

squamous cell ca
Non keratinizing

carcinoma
Undifferentiated

carcinoma

USA 25% 12% 63%

Southern
China 2% 3% 95%



Incidence in different communities 
during different periods

From Lee A.W. M. et al. (2009): Nasopharynx. In “Function Preservation and Quality of Life in Head and Neck Radiotherapy”. 



Ethiological factorsEthiological factors

Food & Environment
Salty fish

Genetic susceptibility
4p15 1 q12 ‐Salty fish

‐Nitrosamins in 
preserved food

‐4p15.1‐q12
‐HLA haplotypes
‐Loss of heterozygosity

Viral oncogenesis
‐EBV in (all) tumor cells( )
‐EBV enhances the tumor 
invading properties



Diagnostic work upDiagnostic work‐up

• Clinical examination, inspection, palpation
• Flexible endoscopyFlexible endoscopy
• MRI  / CT
• PET/CT 

• Lab tests
• Chest X‐ray / CT
• (Bone scan)• (Bone scan)





Treatment optionsTreatment options

• External beam radiotherapyExternal beam radiotherapy

• Chemotherapy 
• Brachytherapy boost
• Surgery• Surgery 





Nodal involvementNodal involvement

V. Gregoire et al. Radiotherapy and Oncology 56 (2000) 



Distribution of lymph node metastasis in 

Ipsilateral nodes Contralateral nodes
nasopharyngeal tumors (clinical examination) 

10%15%

Ipsilateral nodes Contralateral nodes

10%

5%

15%

9%

32%

56% 5%9% 71%

36%

26%

32%

32%

36%
0%

15%22%

From Gregoire (2000) based on Lindberg and Sham



CTV Elective lymph nodes NPCCTV Elective lymph nodes NPC 

Stage  Ipsilateral neck Contralateral neck

N0‐N1 II‐III‐IV‐V + RP  II‐III‐IV‐V + RP 
N2a‐N2b II‐III‐IV‐V + RP  II‐III‐IV‐V + RP 

N2c According to N stage 
on each side of the 

According to N stage 
on each side of the 

neck neck
N3 II‐III‐IV‐V +RP ± II‐III‐IV‐V +RP

adjacent structures 
according to clinical 

judgmentjudgment

V. Gregoire et al. Radiotherapy and Oncology 56 (2000) 



From Lee A.W. M. et al. (2009): Nasopharynx. In “Function Preservation and Quality of Life in Head and Neck Radiotherapy”. 



SIB – simultaneous integrated boostSIB  simultaneous integrated boost

Wong, Int. J. Radiation Oncology Biol. Phys., Vol. 76, No. 1, pp. 138–145, 2010



IMRT for NPCIMRT for NPC 
67 pts ‐ 70% stage 3‐4 – UCSF 1995‐2000 ‐ Lee et al. IJROBP 53:12‐22,2002

One local 
recurrence

One neck 
recurrence

17 distant 4-year 
overallfailures overall 
survival 
88%



IMRT for NPC 
193 NPC patients; 93% had Stage III/IV disease

Ng, Hong Kong, Int. J. Radiation Oncology Biol. Phys. 2010



SIB – IMRT
(Hong Kong, n=179)

70 Gy 60 Gy and 54 Gy in 33 fx in 6 5 weeks (2 17 Gy/fx) 70% received chemo70 Gy, 60 Gy, and 54 Gy in 33 fx in 6.5 weeks (2.17 Gy/fx), 70% received chemo 

RegionalLocal Distant

No late Grade 3 or 4 toxicities, but short median follow‐up

Wong, Int. J. Radiation Oncology Biol. Phys., Vol. 76, No. 1, pp. 138–145, 2010

No late Grade 3 or 4 toxicities, but short median follow up



NPC IMRT
Phase II multi‐institutional RTOG 0225 (n=68)

..feasible to transport IMRT with or without chemotherapy in the treatment of 
NPC to a multi‐institutional setting with 90% LRPF rate reproducing excellent 
reports from single institutions Minimal grade 3 and lack of grade 4reports from single institutions. Minimal grade 3 and lack of grade 4 
xerostomia

Lee N, J Clin Oncol 27:3684-3690, 2009
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NPC chemotherapyNPC ‐ chemotherapy

• Induction chemotherapy ?
• Concomitant chemo radiation ?• Concomitant chemo‐radiation ?
• Adjuvant chemotherapy ?



NPC RT ±chemo (cis + adj cis‐FU)( j )
Intergroup 0099 (n=147)
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Al-Sarraf  et al, JCO 1998



Meta analysis NPC RT ± chemoMeta‐analysis NPC RT ± chemo

Langendijk JCO 2004



NPC 
Induction

Meta‐analysis
n 2 455

Induction

n = 2,455

Concom survival benefit of 20% after 5 years

Adjuvant

Langendijk JCO 2004

Adjuvant



CHEMOTHERAPY IN LOCALLY ADVANCED NPC:
AN INDIVIDUAL PATIENT DATA META ANALYSIS OFAN INDIVIDUAL PATIENT DATA META‐ANALYSIS OF

8 RANDOMIZED TRIALS AND 1753 PATIENTS

Baujat et al, Head&Neck 2006



Role of adjuvantj
Cis‐FU

Hong Kong trial
( 508)(n=508)

Weekly cisplatin 40 mg/m2

+postirr. adjuvant chemotherapy 3 cycles
- cisplatin (80 mg/m2) and 5-FU (800 mg/m2/day for 120h)

Chen et al. Lancet Oncology 2012; 13:163-171.



n.s. n.s.n.s.

n.s.n.s.

Chen et al. Lancet Oncology 2012; 13:163-171.



Conclusions chemotherapyConclusions ‐ chemotherapy
• The addition of chemotherapy to standard RT• The addition of chemotherapy to standard RT 
provides a significant survival benefit in 

i i h Cpatients with NPC.
• This benefit is essentially observed when y
chemotherapy is administered concomitantly 
with RTwith RT. 

• The role of induction chemotherapy is 
questionable – trials w/ new drugs are ongoing

• Adjuvant chemotherapy afterAdjuvant chemotherapy after 
chemoradiotherapy has been questioned



TopicsTopics

• Anatomy, aetiology, pathology, staging
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• Radiotherapy morbidity
• Novel approaches
• Salvage treatment of loco‐regionalSalvage treatment of loco regional 
recurrences (re‐irradiation, surgery, brachy)



MorbidityMorbidity
• Xerostomia• Xerostomia
• Dysphagia
• Dental problems
• Soft‐tissue fibrosis QUANTEC

Int J Radiat Oncol Biol
• Hearing loss
• Temporal lobe necrosis

Int J Radiat Oncol Biol 
Phys 76, Supplement 1, 
March 2010

• Temporal lobe necrosis
• Brain stem myelopathy

/• Carotid artery stenosis / rupture
• Pituitary gland insufficiency
• …



Xerostomia after IMRTXerostomia after IMRT
IMRT for NPC. Lee et al. IJROBP 53:12‐22,2002



Randomized trial Recovered 

3D‐CRT vs. IMRT stimulated 
parotid saliva

Pow et al.

•Hong Kong
•51 NPC patients51 NPC patients 
•T2, N0/N1, M0 
•randomized trial 
•IMRT vs CRT Recovered•IMRT vs. CRT Recovered 

stimulated 
whole mouth 
saliva

Int. J. Radiation Oncology Biol. Phys., Vol. 
66, No. 4, pp. 981–991, 2006



2D‐RT vs. IMRT
(n=60, T1‐2bN0‐1M0 NPC)

IMRT improved parotid flow butIMRT improved parotid flow but 
there was no significant difference 
in whole‐saliva or patient‐reported 
outcome between the two armsoutcome between the two arms

Kam et al, J Clin Oncol 25:4873‐4879, 2007



Brain stemBrain stem 

Grau C et al Cancer 
70:2396-2401, 1992 



Sensori neural hearing loss (SNHL)Sensori‐neural hearing loss (SNHL)

Mean inner ear doses producing a 15% risk ofMean inner ear doses producing a 15% risk of 
SNHL as a function of pre‐therapeutic hearing 
threshold and age

Honoré, H.B., Bentzen, S.M., Møller, K., Grau, C 
Radiotherapy and Oncology 65 (2002) 9–16



Inner ear SNHLInner ear ‐ SNHL
RECOMMENDED DOSE–
VOLUME LIMITS FROM 
QUANTEC: 4 kHz

Because a threshold for 
SNHL cannot be determined 
from the present data, to 

SNHL h dprevent SNHL, the dose to 
the cochlea should be kept 
as low as possible. 0.5‐2 kHz

For conventionally 
fractionated RT, the mean 
dose to the cochlea shoulddose to the cochlea should 
be limited to <45 Gy

All frequencies

Deasy (QUANTEC 2010) Int. J. 
Radiation Oncology Biol. Phys



IMRT cochlear sparingIMRT – cochlear sparing



Temporal lobe necrosisTemporal lobe necrosis



Temporal lobe (brain) necrosisp ( )

The dose constraint for <5% risk at 5 
years for normally fractionated RT is 72 
Gy (range 60–84). 

DAHANCA constraint: Dmax <60 Gy
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Novel RT approachesNovel RT approaches

• Altered fractionation
• Stereotactic boost• Stereotactic boost
• Protons



NPC 9902 TRIAL Hong KongNPC‐9902 TRIAL – Hong Kong
• 4 arm trial• 4 arm trial 
• T3‐4 N0‐1 
• N=189 (planned 464)
• >66 Gy at 2 Gy per fraction• >66 Gy at 2 Gy per fraction

– Five vs. six fractions/week

• Chemotherapy
– ±concurrent cisplatin plus adjuvant cisplatin and– ±concurrent cisplatin plus adjuvant cisplatin and 
5‐fluorouracil (Intergroup 0099 regimen)

Lee A, Int. J. Radiation Oncology Biol. Phys., Vol. 66, No. 1, pp. 142–151, 2006



NPC – altered fractionation
NPC‐9902

Loco‐regional control Overall survival

Lee A, Int. J. Radiation Oncology Biol. Phys., Vol. 66, No. 1, pp. 142–151, 2006



Late toxicity NPC 9902Late toxicity – NPC 9902

Lee A, Int. J. Radiation Oncology Biol. Phys., Vol. 66, No. 1, pp. 142–151, 2006



Acc. fractionation 
concomitant cisplatin + nimorazole

DAHANCA14, Bentzen et al, ESTRO 2011



Role of accelerated fractionationRole of accelerated fractionation
+/‐ altered chemotherapy
sequencing remains open



Stereotactic boostStereotactic boost





Protons (IMPT)Protons (IMPT)
IMRT IMPT

Taheri‐Kadkhoda et al, Radiat Oncol 2008
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Loco regional recurrenceLoco‐regional recurrence

R i di ti• Re‐irradiation
– IMRT
– Brachytherapy
– Proton therapyProton therapy
– Stereotactic RT

S• Surgery
– nasopharyncectomy or 
– endoscopic resections

• Chemotherapy• Chemotherapy



NPC re‐irradiation brachyNPC re irradiation brachy
29 patients: 13 patients EBRT+ intracavitary brachy; 16 EBRT alone (MSKKC)

Koutcher, Int. J. Radiation Oncology Biol. 
Phys., Vol. 76, No. 1, pp. 130–137, 2010



NPC re‐irradiation results

From Koutcher, IJROBP, 2010 ~30%~45%



NasopharyngectomyNasopharyngectomy

Wei WI, Critical Reviews in Oncology:Hematology 33 (2000) 91–98



Salvage therapySalvage therapy

Wei W et al. Lancet 2005



TopicsTopics

• Anatomy, aetiology, pathology, staging
• Radiotherapy (IMRT, volumes, techniques)
• Radiotherapy morbidityRadiotherapy morbidity
• Novel approaches
• Salvage treatment of loco‐regional 
recurrences (re‐irradiation, surgery, brachy)( , g y, y)

Management of metastatic disease? 
In the case discussion later today



Key points NPCKey points ‐ NPC

• Very specific racial and geographic distribution
• Etiology includes both 

– genetic predisposition
– environmental factors
– virus

• Oncogenetic association of Epstein‐Barr virus withOncogenetic association of Epstein Barr virus with 
nonkeratinizing NPC

• Nodal involvement at presentation in 80% of cases• Nodal involvement at presentation in 80% of cases



Key points NPCKey points ‐ NPC

• The current treatment recommendation is 
– radiotherapy alone for early stage
– concurrent chemoradiotherapy (cisplatin‐based) 
for locally advanced stages (III–IVB, bulky IIb)for locally advanced stages (III IVB, bulky IIb)

• IMRT is recommended for target coverage and 
normal tissue sparing (xerostomia etc)normal tissue sparing (xerostomia, etc)

• Beware of the many critical normal tissues at risk!
• Loco‐regional control in excess of 90% at 2–4 years 
with IMRT and concurrent chemotherapy

• 5‐year overall survival of ~70%



Key points NPCKey points ‐ NPC

• Distant failures remain a problemp
• Role of accelerated fractionation and/or altered 
chemotherapy sequencing remains openchemotherapy sequencing remains open

• Local recurrences may be salvaged by re‐
irradiation brachytherapy orirradiation, brachytherapy, or 
nasopharyngectomy, but morbidity is significant
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6th most common cancer worldwide 
Incidence is increasing 
Tobacco and excessive alcohol 
Betel Quid etc. 
Role of Human Papilloma Virus 

Management of Oral Cancer 



Changing Management Philosophy 

The last decade has witnessed 
increasing emphasis on quality of life 
after treatment 
 
Consequently surgeons have found 
procedures that preserve function and 
form 

Management of Oral Cancer 



Treatment Aims for Oral Cancer 

Cure of cancer  
Preservation of function and form 
Maintain or improvement of quality of 
life 
Prevention or early detection of second 
primary cancers 

Management of Oral Cancer 



Treatments for Oral Cancer 

Surgery 
Radiotherapy 
Chemotherapy 
Biological therapies 
Photodynamic therapy 
Combined therapies 
 

Management of Oral Cancer 



Choice of Treatment 

Stage I and II: Single modality    
   treatment preferable 
 
Stage III and IV: Multimodal therapy is 
   essential 

Management of Oral Cancer 



Treatment dictated by: 

Tumor factors (imaging, examination, histology) 
 
Patient factors (biological age, comorbidity, 
patient’s wishes/expectations) 
 
Physician/Institutional/Provider factors 

Management of Oral Cancer 



STIR T1 SE 

STIR: superior tumor delineation 

Management of Oral Cancer 



Tumor Factors 
Sub-site/Location (invasion of structures) 
Size (T stage) 
Status of neck nodes (N stage) 
M-stage 
Proximity/Involvement of bone 
Multiplicity 
Previous treatment 
Pathological characteristics (tumor type, depth   of 
invasion)  

Management of Oral Cancer 



 Early Lesion Inferior Alveolar Process 

Management of Oral Cancer 



  T2 Floor-of-Mouth Cancer 

Management of Oral Cancer 



 Large Lesion on Posterior Mobile Tongue 

Management of Oral Cancer 



  Bone Invasion 

Management of Oral Cancer 



Surgical Approaches 

Per oral 
Pull through 
Lower cheek flap 
Upper cheek flap 
Visor flap 
Mandibulotomy 

Management of Oral Cancer 



Approach towards the N0-neck 

 
Elective treatment 
If the risk of occult metastases exceeds 20% (?) 
In case the neck is entered for technical reasons 

 

 Wait-and-see 
If the risk of occult metastases is below 20% (?) 
If strict follow-up can be ensured 

Management of Oral Cancer 



US-FNAC 

Management of Oral Cancer 



Options Towards the cN0 neck 
 

Elective neck irradiation 
Elective neck surgery 
Observation based on better risk 
assessment; i.e., a personalised approach 
based on predictive markers 
 

Management of Oral Cancer 



Selective Neck Dissection (I-III) 

Management of Oral Cancer 



Patient-tailored Approach  
(i.e., Investigation and Observation if Negative) 

 
Sentinel node investigation  
Ultrasound-guided fine needle aspiration cytology 
(US-FNAC) 
 
Clinico-pathologic tumor characteristics 
Molecular tumor characteristics 

Management of Oral Cancer 



Sentinel Lymph Node Concept 

 
Tumor spreads via lymphatics to a primary 
node 
Examination of primary echelon nodes for 
tumor directs the need for surgical management 
of the nodal basins 

Management of Oral Cancer 



Management of Oral Cancer 



Peritumoral 99mTc-labelled Colloidal Albumin 

Management of Oral Cancer 



Lymphoscintigraphy 
Management of Oral Cancer 



. 
 

Management of Oral Cancer 



Finished and Ongoing Trials 
 

Sentinel node European trial (SENT) 
Ross and McGurk et al. 

Alkureishi et al. 
 

American College of Surgeons Oncology 
Group (ACOSOG) study 

Civantos et al. 

 
   

Management of Oral Cancer 



Conclusion: 
•SNB is reliable and reproducible means of staging cN0 neck 
•Sole staging tool for majority of cT1/T2 HNSCC 

• For FOM SNB not recommended as sole staging, but 
combined with level I node clearance 

Alkureishi et al. Ann Surg Oncol 2010  

Management of Oral Cancer 



Clinico-pathologic Tumor Characteristics 
 

Tumor thickness or depth (4 mm) 

Management of Oral Cancer 



Does Tumor Depth Affect Nodal Upstaging?  

Alkureishi et al. Laryngoscpe 2008;118:629-34 

Management of Oral Cancer 



  Lower Cheek Flap 

Management of Oral Cancer 



  Mandibulotomy Approach 

Management of Oral Cancer 



 Composite Resection with Segmental 
Mandibular Resection 

Management of Oral Cancer 



Management of Mandible 
Marginal mandibulectomy feasible if: 
 

Tumor superior to mylohyoid muscle 
Needed for margin 
Minimal erosion of cortex/alveolar process 
In dentate patient also when limited invasion of 
alveolar process 
 

Management of Oral Cancer 



 Boat-shaped Resection of Mandible 

Management of Oral Cancer 



  For Posteriorly Located Lesions:  
       Remove Coronoid Process 

Management of Oral Cancer 



Excision and Reconstruction 

Primary closure 
Secondary intention healing 
Skin graft 
Local flap 
Regional flap 
Free flap 
 

Management of Oral Cancer 



  Total Lower Lip Reconstruction (RFFF) 

Management of Oral Cancer 



Management of Oral Cancer 

  Total Lower Lip Reconstruction (RFFF) 



 
 

Lip Function 3 Years after Reconstruction of  

Lower Lip-Chin in a Male of 72 Years  

         measurement      normal value* 
  
Intercommissural distance (mm)          60                        66        
Soft tissue gape (mm)                          30                        44 
Sphincteric power (g)                           240                      290 
Two-point discrimination (mm)             10                        3.2 
                                                                                                         
 *Stranc MF, Fogel M. BJPS 1984;37:550-557 

 

Management of Oral Cancer 



  Partial Glossectomy (Bilobed RFFF) 

Management of Oral Cancer 



 Through-and-through Cheek Defect (RFFF) 

Management of Oral Cancer 



Anterolateral Thigh Flap 

Management of Oral Cancer 



     Bony Reconstruction 

Fibula DCIA 

Management of Oral Cancer 



   Mandibular Reconstruction 

Management of Oral Cancer 



  Result after Fibula Flap Reconstruction 

Management of Oral Cancer 



  Osseointegrated Implants and Teeth 

Management of Oral Cancer 



 Osseointegrated Implants and Denture 

Management of Oral Cancer 



Hopper C, Foscan 01 Study Group. Int. J. Cancer 2004;111:138–146 

Management of Oral Cancer 



Patterns of Failure 

Patel SG, Shah JP. In: Oral Cancer 2003:387-394 

Management of Oral Cancer 



Disease-specific Survival 

Patel SG, Shah JP. In: Oral Cancer 2003:387-394 

Management of Oral Cancer 



 Disease-specific Survival 

Patel SG, Shah JP. In: Oral Cancer 2003:387-394 

Management of Oral Cancer 



 Disease-specific Survival 

Patel SG, Shah JP. In: Oral Cancer 2003:387-394 

Margins 

Management of Oral Cancer 



Overall Survival 

Borggreven et al. Oral Oncology 2005;41:358–364 

Management of Oral Cancer 



Early detection 
Adequate surgical removal using modern 
techniques 
Appropriate neck management 
Contemporary soft tissue and bone 
reconstruction 
Adjuvant (chemo)radiotherapy 
Osseointegrated implants 
 

Management of Oral Cancer 

Summary 



Florence, 26-29. June 2016

Management of oral cavity SCC:Management of oral cavity SCC: 
radiotherapy 

Jesper Grau Eriksen



Oral cavity

AJCC/UICC of OSCC:

• From the mucosal lip 
• Anterior 2/3 of oral tongue
• Buccal mucosa
• Floor of mouth
• Hard palateHard palate
• Alveolus/ gingiva
• Retromolar trigone• Retromolar trigone



The world-standardized incidence of oral cancer 

IARC, Globocan 2012



Etiology

LeukoplakiaLeukoplakia



Male/female ratio

IARC, Globocan 2012



Location

N=332733

Site N %
Buccal mucosa 462 14%
Gingival mucosa 524 16%
Hard palate 107 3%
Tongue 1088 35%
Floor of mouth 1054 32%

Blue areas: where the saliva pools

DAHANCA 2014



What to do???

RT-only?
PORT?

C-RT?

PORT?

C-PORT?

B-RT?B-PORT?B PORT?

Brachytherapy?



Surgery is the primary modality

Caravaggio 1607



RT and C-RT in oral cavity cancer

Huang Med Oral Patol Oral Cir Bucal 2013



Radiotherapy in the primary setting

Radiotherapy onlyRadiotherapy only

Chemo-radiotherapyChemo radiotherapy

Brachytherapyy py



Radiotherapy in the primary setting

Radiotherapy onlyRadiotherapy only

Chemo-radiotherapyChemo radiotherapy

Brachytherapyy py



Advantages of brachytherapy

• High localized dose

f ff• Rapid fall-off at periphery

• Continuous low dose rate 

• Short overall treatment duration 

Limits:

• Size of tumour (3 cm)Size of tumour (3 cm)

• Diffuse growth

• Distant or node-positive disease

• Proximity to mandibley

• Expertise.....



Sites for oral brachytherapy

• Anterior 2/3 tongueg

• Lips

B l• Buccal mucosa

• Floor of mouth

• Soft palate 

• Base of tongue as boost

• Tonsil



Patient selection

• Early disease, < 3 cm and node-negative

No distant metastasis• No distant metastasis

• Site accessible, superficial and away from bone

• Pt accept

• Radical treatment intent• Radical treatment intent

• Suitable for anesthesia



Mucositis ( 3-6 weeks)

High curative doseHigh curative dose
> 65 Gy

Minimal dose
Sparing NT

< 40 Gy

M di ‘ h l ti ’ dMedium ‘prophylactic ’ dose
40-65 Gy

Modified from Lartigeau 2012



Healing after 2 months

Tumor control

Anatomy
FunctionFunction

Mucosa

Salivary flow

Modified from Lartigeau 2012



Mobile tongue:  Iridium Series >100pts (LDR)

2500 Patients 65-95%
Modified from Lartigeau 2012



Comparative institutional studies
Exclusive brachytherapy is better!

T2 N0 series: 5-Y local control

 # patients Brachy alone EBRT+Brachy 

Pernot (Nancy) 147 90% 51% 

Benk (Paris) 110 88% 36% 

H i (Vill j if) 77 93% 80%Haie (Villejuif) 77 93% 80%

Pernot et al : Radiother Oncol; 1992;23: 223- 228; ;
Benck et al : Radiother Oncol; 1990;18: 339- 347
Haie et al : Actual Carcinol Cervicofac;1983;9: 52- 57 

Modified from Lartigeau 2013



T1/T2 lip cancer

Iridium192; 60-70 Gy; 0.4 to 0.7 Gy/h

Local Control : 90-95 % at 5 years

Cosmetic results: "good to excellent": 80 95 %Cosmetic results: good to excellent : 80-95 %

(telangiectasias, fibrosis)

Modified from Lartigeau 2013



Radiotherapy in the primary setting

Radiotherapy onlyRadiotherapy only

Chemo-radiotherapyChemo radiotherapy

Brachytherapyy py



Primary RT of oral cavity carcinomas

Primary RT is overall not first choice but may be relevant for:y y

• Early stage disease to avoid functional/cosmetic defects  

(soft palate)

• Unresectable diseaseUnresectable disease

• High risk pts. due to comorbidity or poor PS

• Recurrent disease where previous multiple surgeries have 

been undertaken and further surgery would be irrelevantg y

• Patient’s preference



Equal efficient modalities in early stage oral cancers

Retrospective analysis of 244 patients 
with T1-2 tumours of the mobile tongue

....but a difference in toxicity!

Akine Radiat Oncol 1991



Primary RT of  advanced oral cavity carcinomas

• Institutional series

• 2002-7: 346 pts.

• 69% T3/T4• 69% T3/T4

• 60-70 Gy

Studer Radiat Oncol 2007



Conventional vs. altered fractionation

Bourhis Lancet 2006



Radiotherapy in the primary setting

Radiotherapy onlyRadiotherapy only

Chemo-radiotherapyChemo radiotherapy

Brachytherapyy py



C-RT to locally advanced HNSCC

Pignon Radiother Oncol 2009



Primary C-RT of oral cavity carcinomas

Blanchard Radiother Oncol 2011



Primary C-RT of oral cavity carcinomas

Blanchard Radiother Oncol 2011



Primary C-RT of oral cavity carcinomas

Blanchard Radiother Oncol 2011



Radiotherapy in the adjuvant setting

Radiotherapy only?Radiotherapy only?

Chemo-radiotherapy?Chemo radiotherapy?



Primary RT of oral cavity carcinomas

• Institutional series

• 1990-2004: 1180 pts.

66 70G /33 35f• 66-70Gy/33-35fx

957 pts.

223 pts.

Murthy J Cancer Res Ther 2010



Postoperative RT of oral cavity cancer

Surgery: 20% local excision, 644 extensive resections; 91% neck dissection
2D RT: 63.5Gy (bed+1 cm), range 38-70.5Gy; elective 46-50Gyy ( ), g y; y

Langendijk Cancer 2005



Postoperative RT of oral cavity cancer

Langendijk Cancer 2005



Adjuvant C-RT after surgery

EORTC 22931 

334 ptt, st. III-IV, 66Gy conventional fx334 ptt, st. III IV, 66Gy conventional fx 
+ cisplatin 100mg/m² , 3-weekly

Bernier et al. 2004



Adjuvant C-RT after surgery

RTOG 9501 ECOG R9501 SWOG 9515

N=459, st. III-IV, 66Gy conventional fx + 
cisplatin 100mg/m², 3-weekly

Cooper et al.2004



Postoperative C-RT - results of two phase III trials

Bernier Head&Neck 2005



Postoperative C-RT - results of two phase III trials

Overall survival
Patients without positive margins and/or ECE 

Bernier Head&Neck 2005



Postoperative C-RT - results of two phase III trials

Overall survival
Patients with positive margins and/or ECE 

Bernier Head&Neck 2005



Postoperative C-RT - results of two phase III trials

Bernier Head&Neck 2005



Long time follow-up on the combined trials

Cooper et al. 2012



Perineural or lympho-vascular invasion

460 pts T1 3N0 +/

44 pts.
24 pts.

68 pts.
392 pts.

460 pts. T1-3N0 +/-
perineural invasion

148 pts. with neg. surg. margins 
+/- lymphovascular invasion

(T4MI = muscular invasion)

Liao IJROBP 2008 and Huang Oral Oncol 2010



Perineural or lympho-vascular invasion

442 pts; 360 without PNI/LVI and 82 pts. with PNI and/or LVI
TI-II oral cancer

S OSDFS OS

Chen Ann surg Oncol 2013



Depth of invasion

• 457 consecutive pts with OCCp

• One institution 1996-2008

T1 2N0M0• pT1-2N0M0

• stratified pts accoring to   

- histopathology 

depth ≥ 4mm- depth ≥ 4mm 

- lympho-vascular invasion

Fan IJROBP 2010; Liao IJROBP 2012



Time from surgery to PORT

S to RT time
“6 weeks limit”

Package time
N=30

>6 wks better <6 wks better>6 wks better <6 wks better 

Overall OR: 2.9

Huang JCO 2003 Huang JCO 2003 and Daly IJROBP 2011



Total time from surgery to end of PORT

Post-hoc analysis 
randomized trial 
N=213

03/01/13Ang IJROBP 2001



Postoperative RT of oral cavity cancer

?

Huang Med Oral Patol Oral Cir Bucal 2013



Have you talked to your surgeon today?

12 of 38 LR recurrences were marginal g
or out-of-field following PORT

“Postoperative IMRT for OCSCC following 
gross total surgical resection requires 

f l d h i t t lcareful and comprehensive target volume 
delineation”

Chan oral oncol 2012



DAHANCA RT guidelines in English: Go to dahanca.oncology.com; go to “Til fagfolk”, 
click on guidelines and find the document: “DAHANCA Radiotherapy Guidelines 2013 
(version 2.0)”

http://dahanca.oncology.com/
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Subdivision of the Oropharynx 

Oropharynx Cancer 

Soft palate 

Tonsillar Fossae 

Base-of-Tongue 

Posterior Wall 



Surgery Radiotherapy

Three pillars of head and neck cancer treatment

EBRT

IMRT

Brachytherapy

ChemotherapyCold knife

CO2 laser

Robot (TORS)

Cisplatinum

CHEMORADIATION

Oropharynx Cancer 



Early T-staged SCC:  
Surgery is Preferred Modality ? 

 High cure rates 
 Morbidity of small resections, combined 
 with W&S for the neck or SND, is 

limited 
 Possibility to avoid RT in many cases 
 Leaves other options open 

Oropharynx Cancer 



Surgical vs Non-surgical management 
 of T1-2 Oropharynx carcinoma 

Oropharynx Cancer 

O’Hara et al. Eur Arch Otorhinolaryngol 2011;268:437 

•  5 yrs DSS after surgery 81-100% (+/- RT) 
  after primary RT 77- 89%     
•  Surgical treatment allows accurate staging 
 and avoidance of RT for patients with clear 
 margins       



 Surgical patients more problems with swallowing, social eating 
and social contacts. 

 CCRT greater problems with teeth, dry mouth and sticky saliva 

Oropharynx Cancer 

Boscolo-Rizzo P et al. Oral Oncol 2009;45:953-7 



Surgery versus RT for T1-2N0-1 

Oropharynx Cancer 

Pro -RT 
 –  Mostly single modality 
 –  Easy elective neck 
  treatment  
•   Con RT/CRT 
 –  Once a lifetime 
 –  Costs / duration 
 –  Salvage surgery has poor 
  results 
 –  Long term toxicity 
   •   CVA (5-7x) 
   •   Fibrosis/xerostomia/ 
    nerve dysfunctioning 

Con Surgery 
 –  Morbidity of composite 
  resection 
 –  SND / RT for neck 
 
Pro  Surgery 
 –  Morbidity is limited if surgery 
  is transorally (TORS/CO2) 
 –  SND gives pathology of neck 
 –  Possible to withhold RT in 
  about 50% or decrease 
  dosage 
 –  Keep RT for unfavorable 
  cases and second 
  primaries/recurrences 



Resection? 

 
 Cold knife 
 CO2 laser 
 TORS 

Oropharynx Cancer 



Functional and Oncologic Results following 
Transoral Laser Microsurgical Excision of Base 
of Tongue Carcinoma 
 Retrospective evaluation of long-term 

results after transoral laser surgical 
resection 

 Histologically identified carcinomas of the 
base of tongue, considered as resectable 
by laser surgery 

 Resectability was defined depending on the 
tumor size and especially on the exposition 

 No metastases 
 

Oropharynx Cancer 

Camp AA et al. Otolaryngol Head Neck Surg 2009;141:66-69 



Functional and Oncologic Results following 
Transoral Laser Microsurgical Excision of Base 
of Tongue Carcinoma 

 Evaluation time of 10 years 
 71 patients were treated transorally 

by laser microsurgery 
 Intraoperative examination until 

resection margins were tumor-free 
 Neck dissection at the time of laser 

surgery 

Oropharynx Cancer 

Camp AA et al. Otolaryngol Head Neck Surg 2009;141:66-69 



Functional and Oncologic Results following 
Transoral Laser Microsurgical Excision of Base 
of Tongue Carcinoma 

 Adjuvant (C)RT in majority of cases 
 Follow-up of 24 months 
 Survival rate of 94% 
 Locoregional recurrences were observed in 

10% of the cases 
 Excellent results in the context of other studies 

Oropharynx Cancer 

Camp AA et al. Otolaryngol Head Neck Surg 2009;141:66-69 



Trans Oral Robotic Surgery 

Oropharynx Cancer 

Weinstein 
ORL 

O’Malley 
ORL 

Quon 
Rad Onc 



. 

 . 

Oropharynx Cancer 



TORS BOT Resection (G. Peretti) 

Oropharynx Cancer 



Functional Outcome after TORS 

 9% temporary tracheostomy 
 83% oral intake within 14 days 
 Good functional postoperative results 

regarding the function of respiration and 
swallowing indicate that TORS is 
developing into an alternative to current 
therapeutic options 
 

Oropharynx Cancer 

Iseli TA et al. Otolaryngol Head Neck Surg 2009;141:166-171 



Issues with TORS 

 Is it possible to reduce the rate of 
R1-resections with TORS 

 Value of volume reduction before 
CRT 

 Cannot influence N-status 
 Cost 

Oropharynx Cancer 



Evolution of Management of Advanced Cancers  

 Movement towards surgery in early 20th 
century 

 Primary radiotherapy in 1960-70s 
 Renewed interest in surgery in 1980-90s 
 Recent interest in non-surgical modalities 

in 2000-10s 

Oropharynx Cancer 



Loco-regional Control Tonsillar 
Carcinoma 1975-1993 n=221  

II

Months
0 12 24 36 48 60

0

20

40

60
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100
IVb
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I

II

Oropharynx Cancer 



Loco-regional Control Tonsillar Carcinoma 
  

 
 
 

S +/- RT 
(VUmc 2001; n=118) 

RT +/- S 
(UFCM 2000; n=400) 

Stage I 
 

83% 63% 

Stage II 
 

70% 73% 

Stage III 
 

71% 85% 

Stage IVa 
 

78% 65% 

Stage IVb 
 

90% 52% 

Overall 
 

74%  70% 

 

Oropharynx Cancer 



Quality-of-life  

Borggreven PA et al. Head Neck 2005;27:785-93,  
Oral Oncol 2007;43:1034-42, Head Neck 2007;29:638-47 

Oropharynx Cancer 



Transition  

 Around turn of the century 
 The switch to from surgery to 

chemoradiation was non RCT-based 
 Never compared to surgery 
 Improved protocols 
 Parallel to changing epidemiology 

Oropharynx Cancer 



Oropharynx Cancer 
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Open Surgery 

 Surgical Approach: 
  Suprahyoid pharyngotomy 
  Lateral pharyngotomy 
  Mandibular lingual release 
  mandibulotomy 
 Neck dissection 
 Reconstruction 
  Local/regional/free flap 

Oropharynx Cancer 



Oropharynx Cancer 



Oropharynx Cancer 



Excision and Reconstruction Tonsillar 
Carcinoma  

Oropharynx Cancer 



Reconstruction of Soft Palate + Lateral 
Oropharynx (RFFF)  

Oropharynx Cancer 



Reconstruction of Soft Palate + Lateral 
Oropharynx (RFFF)  

Oropharynx Cancer 



Reconstruction of  Total Soft Palate (RFFF) 

Oropharynx Cancer 



Total Glossectomy (Rectus/DIEP) 

Oropharynx Cancer 



 

 

LR Recurrence 

n=102 

Salvage surgery 

n=17 

No salvage 
surgery 

n=85 

Distant 
Metastases 

n=47 

Physical 
condition  

n=11 

Refusal by 
patient  

n=6 

Inoperability 
tumor  

n=21 

Salvage Surgery OPSCC  
Recurrence after chemoradiation for OPSCC (n=394)   

Salvage Surgery 



Postoperative Complications 

Salvage Surgery 

Author Year N Stage III/IV (%) Complications (%) 

Agra et al. 2003 70 76 42 

Zafereo et al. 2009 41 63 46 

Kostrzewa et al. 2010 36 78 36 

Nicols et al. 2011 29 90 41 



Reconstruction after Salvage Surgery 

 

 

Salvage Surgery 

Author Year N PM 
(%) 

FRFF 
(%) 

Rectus 
(%) 

Other 
(%) 

Goodwin 2000 31 30 

Agra et al. 2006 70 47 

Zafereo et al. 2009 41 12 18 32 

Kostrzewa et al. 2010 36 75 8 17 

Nicols et al. 2011 29 50 



Long-term Complications   

Salvage Surgery 

Author Year N PEG/NGT 
(%) 

Tracheostomy 
(%) 

Zafereo et al. 2009 41 32 13 

Kostrzewa et al. 2010 36 53 - 

Nicols et al. 2011 29 83 - 

White et al. 2013 64 31 - 



5y OS Salvage Surgery OPSCC 

Salvage Surgery 



Salvage Surgery 

Author Year N Stage 
III/IV (%) 

% 
Salvage 

DFS (%) OS (%) 
(5 yrs) 

Goodwin 2000 31 64 - 26 (2 yr) 26 

Agra et al. 2006 70 76 - - 26 

Zafereo et al. 2009 41 63 24 26 (3 yr) 28 

Röösli et al. 2009 18 95 12 20 (4 yr) 25 

Kostrzewa et al. 2010 36 78 - - 44 

Nicols et al. 2011 29 90 38 - 43 

White et al. 2013 64 59 - 43 (2 yr) - 

Sedee et al. 2014 17 83 17 58 

Survival after Salvage Surgery OPSCC   



5% 
8% 

29% 
20% 

14% 

Results Time Trend Analysis VUmc 

Cochrane-Armitage test for trend (p< 0.001) 

Rietbergen MM et al. Int J Cancer 2013;132:1565-1571 

Salvage Surgery 



 16.3% in 1984-
1989→ 70.0% in 
2000-2004 in the 

USA 

Rising Oropharyngeal HPV-Prevalence in US 

Chaturvedi A K et al. J Clin Oncol 2011;29:4294-4301 

Salvage Surgery 



How to Explain better Response of HPV+?  

• Intrinsic higher radiosensitivity  
• Lack of TP53 mutation 
• No field cancerization 
• Immunology related 

Salvage Surgery 



Transoral Robotic-assisted Surgery 

• Multi-institutional study (4 centres) 
• 64 TORS cases matched to 64 open 

approaches by TNM 

Salvage Surgery 

White H et al. JAMA Otolaryngol Head Neck Surg 2013;139:773-778 



Transoral Robotic-assisted Surgery 

• Lower incidence of tracheostomy  
• Lower incidence of feeding tube use 
• Shorter overall hospital stays 
• Decreased operative time  
• Less blood loss (49 mL vs 331 mL; P < .001),  
• Decreased incidence of positive  
• Higher 2-year recurrence-free survival 

Salvage Surgery 

White H et al. JAMA Otolaryngol Head Neck Surg 2013;139:773-778 



Transoral Robotic-assisted Surgery 

• Same criteria as for primary TORS 
• Some re-resection to achieve free margins 
• Selection bias: 

• Exposure/trismus 
• Bone involvement 

Salvage Surgery 

White H et al. JAMA Otolaryngol Head Neck Surg 2013;139:773-778 



Surgery vs. Organ-Preservation 
 

 

Different treatment philosophies 

Salvage surgery is integral part of organ-
preservation protocols, but NOT always 
possible 

 

Oropharynx Cancer 



Role of Surgeon 
 

 

Central Part of Multidisciplinary Team 

 

Oropharynx Cancer 



Surgery Must Treat Complications and 
Sequelae of Chemotherapy/Radiotherapy 

 

Oro-nasopharyngeal stenosis 

Laryngeal edema and obstruction 

Radionecrosis of the larynx 

Strictures of pharyngo-esophagus 

ORN of mandible other bones 

Oropharynx Cancer 



Conclusions 
 

Early staged cancers are well treated by 
surgery 

Limited role in advanced staged cancers, 
except for salvage 

Modified role surgeon 

Oropharynx Cancer 



Thank you for your attention 

1666 – Girl with a pearl earring 
by Johannes Vermeer 
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Management of oropharyngeal 
SCC: radiotherapy 

Vincent GREGOIRE, MD, PhD, Hon. FRCR 

Head and Neck Oncology Program, Radiation 
Oncology Dept. & Center for Molecular 
Imaging, Radiotherapy and Oncology, 

Université Catholique de Louvain, St-Luc 
University Hospital, Brussels, Belgium 

EHNS-ESTRO H&N course 
Florence, June 2016 

Staging of oropharyngeal tumors 
(TNM-UICC 2010) 

TX  Primary tumor cannot be assessed  
T0  No evidence of primary tumor 
Tis  Carcinoma in situ 
T1  Tumor 2 cm or less in greatest dimension   
T2  Tumor more than 2 cm but not more than 4 cm in greatest dimension 
T3  Tumor more than 4 cm in greatest dimension   
T4a Tumor invades the larynx, deep/extrinsic muscle of tongue, medial 

 pterygoid, hard palate or mandible  
T4b Tumor invades lateral pterygoid muscle, pterygoid plates, lateral 

 nasopharynx, or skull base or encases carotid artery  

EHNS-ESTRO H&N course 
Florence, June 2016 
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Regional lymph node and metastasis staging 

Regional lymph nodes (N) 
NX  Regional lymph nodes cannot be assessed 
N0  No regional lymph node metastasis 
N1  Metastasis in a single ipsilateral lymph node, ≤3 cm in greatest 

 dimension 
N2  Metastasis in a single ipsilateral lymph node, >3 cm but not >6 cm in 

 greatest dimension, or in multiple ipsilateral lymph nodes, none >6 cm in 
 greatest dimension, or in bilateral or contralateral lymph nodes, none 
 >6 cm in greatest dimension 

N2a  Metastasis in a single ipsilateral lymph node, >3 cm but not >6 cm in 
 greatest dimension 

N2b  Metastasis in multiple ipsilateral lymph nodes, none >6 cm in greatest 
 dimension 

N2c  Metastasis in bilateral or contralateral lymph nodes, none >6 cm in 
 greatest dimension 

N3  Metastasis in a lymph node, >6 cm in greatest dimension 

Distant Metastasis (M) 
MX  Distant metastasis cannot be assessed 
M0  No distant metastasis 
M1  Distant metastasis 

EHNS-ESTRO H&N course 
Florence, June 2016 

Transoral surgery 

• Cold / cautery knife 

• CO2 laser 

• TORS 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Brachytherapy 
for oropharyngeal 
SCC 

EHNS-ESTRO H&N course 
Florence, June 2016 

Boost after 50 Gy  

Brachytherapy for oropharyngeal SCC 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Brachytherapy for oropharyngeal SCC 

EHNS-ESTRO H&N course 
Florence, June 2016 

Treatment strategies 

•  Tumor:  extension and location 
•  Neck:  lymph node status 
•  Patients:  general status, co-morbidities and 

 personal choice 
•  Outcome: efficacy, functionality and morbidity 

Key parameters influencing treatment 
choice 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Early tumors (T1-T2, N0-N1) 
Resection of  the tumor and  neck 
dissection when organ-function sparing 
surgery is suitable.  

          Avoid multiple treatment when only one        
          modality is enough! 

Conservation Surgery - Indications 

Treatment strategies 

EHNS-ESTRO H&N course 
Florence, June 2016 

Hyper- and accelerated fractionation 

Expectations  
•  Increased tumor control 
•  More severe early reactions 
•  Unchanged or less late reactions  

70Gy/ 2.0 Gy/ 7w 
CF HF 

80.5Gy/  2x1.15 Gy/  ti=6h/  7w 

70Gy/ 2.0 Gy/ 7w 
CF 

70Gy/ 2.0 Gy/ 5w 
CB 

Expectations: 
•  Increased tumor control 
•  Increased early reactions 
•  Unchanged or decreased late 

damage 
EHNS-ESTRO H&N course 
Florence, June 2016 
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Meta-analysis on altered fractionation HNSCC 

Bourhis, Pignon 2006 

Randomized trials 1970-1998 (no postop RT) 
15 trials included (6515 patients, individual data) 

p <0.0001 
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EHNS-ESTRO H&N course 
Florence, June 2016 

Dishes, 1997  Fu, 2000   
Horiot, 1992  Skladowski, 2000 

 Author           Regimen    Grade 3-4 mucositis 

   Control    Experimental 

 Horiot (n=356)  HF  49%  67% 

 Horiot (n=512)  Acc. fract. + split  50%  67% 

 Dische (n=918)  CHART  43%  73% 

 Fu (n=536)  Acc. frac (CB)  25%  46% 

 Fu (n=542)   Acc. fract. + split  25%  41% 

 Fu (n=507)  HF  25%  42% 

 Skladowski (n=99)  Acc. Fract.  26%  56% 

Acute toxicity of HF or AF in HNSCC 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Horiot et al. R&O, 1992  

Late toxicity of HF or AF in HNSCC 

HF 
80.5Gy/  2x1.15 Gy/  ti=6h/  7w 

IIIIII IIIIII IIIIII IIIIII IIIIII IIIIII 
64-68  Gy/ 2.0 Gy/ 5.5w 

AF 

Overgaard et al. Lancet, 2003  
EHNS-ESTRO H&N course 
Florence, June 2016 

Pignon et al, Radioth Oncol 2009 EHNS-ESTRO H&N course 
Florence, June 2016 
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Meta-Analysis of  Chemotherapy
in Head & Neck Cancer

MACH-NC Platin-5FU: concomitant vs induction ? 

Platin-5FU Platin-5FU 
Bourhis, Pignon 2009 

EHNS-ESTRO H&N course 
Florence, June 2016 

Up-date MACH-NC : summary  

Benefit with concomitant CDDP: 11% at 5 
years 

Higher benefit with concomitant CH: 
confirmed (8%) 

Small benefit of CT on survival : confirmed 

Benefit of CT observed in post-op, and with 
definitive RT (conventional / hyperfractionated) 

Meta-Analysis of  Chemotherapy
in Head & Neck Cancer

MACH-NC

Bourhis, Pignon 2009 
EHNS-ESTRO H&N course 
Florence, June 2016 
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 Late Toxicity  
 Analysis of 230 patients receiving CRT in 3 studies (RTOG 91-11, 97-03,  9-14) 

10% 12% 

27% 

13% 

43% 

0 
10 
20 
30 
40 
50 

P
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nt

s 
(%
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Any severe  
late toxicity 

Feeding-tube 
dependence 

>2 yrs post-RT 

Pharyngeal 
dysfunction 

Laryngeal 
dysfunction 

Death 

 Machtay M, et al. J Clin Oncol 2008; 26: 3582–3589 

Acute adverse effects: Grade ≥3 

p<0.05 

ns 

Patients (%) 

p<0.01 

Wendt TG, et al. J Clin Oncol 1998;16:1318–1324 
0 10 20 30 40 50 60 

Xerostomia 

Nausea/emesis 

Leukopenia 

Dermatitis 

Mucositis 

RT alone (n=140) 
CRT (n=130) 

ns, not significant 
CRT = CDDP + 5-FU + RT 

Toxicity of concomitant CH-RxTh for HNSCC 

EHNS-ESTRO H&N course 
Florence, June 2016 

CH-RxTh or altered fractionation or a mix in HNSCC ? 

 Bourhis et al. Lancet Oncol, 2012 

Median FU: 5.2 y 

GORTEC 9902: overall survival 

EHNS-ESTRO H&N course 
Florence, June 2016 
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CH-RxTh or altered fractionation or a mix in HNSCC ? 

EHNS-ESTRO H&N course 
Florence, June 2016 Nguyen-Tan, JCO 2010 

MACH-NC: Overall survival by age 

=<50  

Test for trend: 

HR [95% CI] 

0.76 [0.66 - 0.86] 

0.78 [0.70 - 0.87] 

0.88 [0.78 - 1.00] 

0.97 [0.76 - 1.23] 

0.81 [0.77 - 0.86] 

Treatment of H&N SCC in the elderly in 2007 

Bourhis et al., 2006 
EHNS-ESTRO H&N course 
Florence, June 2016 
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=<50  

Alt. fractionated RT effect p=0.02 

Alt. Frac. RT better  | 

Test for trend: p = 0.007 

0.78 [0.65 - 0.94] 

0.95 [0.83 - 1.09] 

0.92 [0.81 - 1.06] 

1.08 [0.89 - 1.30] 

0.92 [0.86 - 0.97] 

Bourhis et al., 2006 

Treatment of H&N SCC in the elderly in 2007 
MACH-NC: Overall survival by age 

EHNS-ESTRO H&N course 
Florence, June 2016 

M A R C H = < 5 0 5 1 - 6 0 6 1 - 7 0 > 7 0 p 
C a n c e r d e a t h 7 4 . 7 % 6 8 . 1 % 6 0 . 8 % 4 7 . 2 % 
N o n c a n c e r d e a t h 1 8 . 2 % 2 3 . 8 % 2 9 . 3 % 4 1 . 2 % 
U n k n o w n c a u s e o f 
d e a t h 

7 . 0 % 8 . 1 % 9 . 9 % 1 1 . 6 % 
< 0 . 0 0 0 1 

M A C H - N C = < 5 0 5 1 - 6 0 6 1 - 7 0 > 7 0 p 
C a n c e r d e a t h 8 0 . 4 % 7 3 . 1 % 6 8 . 8 % 5 4 . 6 % 
N o n c a n c e r d e a t h 1 4 . 6 % 2 1 . 3 % 2 6 . 5 % 3 8 . 7 % 
U n k n o w n c a u s e o f 
d e a t h 

5 . 0 % 5 . 6 % 4 . 7 % 6 . 7 % 
< 0 . 0 0 0 1 

Treatment of H&N SCC in the elderly in 2007 

Bourhis et al., 2006 

Cause of death 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Harari, CCR 2004 

The EGFR pathway 

EHNS-ESTRO H&N course 
Florence, June 2016 

Randomized phase III: n=424 

Bonner, Lancet Oncol 2010 

EGF-R inhibitor and RxTh in HNSCC efficacy 

EHNS-ESTRO H&N course 
Florence, June 2016 
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3* 14** – 2 Infusion reaction# 

4 52 5 50 Fatigue/Malaise 

4 64 3 70 Xerostomia 

25 64 30 63 Dysphagia 

54 91 52 93 Mucositis/Stomatitis 

34** 97* 18 91 Skin reaction 

Gr. 3/4 All Gr. Gr. 3/4 All Gr. 
% Toxicity 

RT+E (N=208) RT (N=212) 

#  Listed for its relationship to cetuximab 
* p < 0.05, ** p < 0.001, Fisher’s exact test 

Bonner, NEJM, 2006 

EGF-R inhibitor and RxTh in HNSCC: toxicity 

EHNS-ESTRO H&N course 
Florence, June 2016 

Segaert S, Van Cutsem E. Ann Oncol, 2005 

Skin rash with EGFR-inhibiteur    

EHNS-ESTRO H&N course 
Florence, June 2016 
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Most Common Adverse Events: skin rash 

Bonner, Lancet Oncology, 2010 
EHNS-ESTRO H&N course 
Florence, June 2016 

Concomitant cddp-radiotherapy ± cetuximab 
(RTOG 0522)  

EHNS-ESTRO H&N course 
Florence, June 2016 Ang et al., 2014 

Primary Endpoint 
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Local-Regional Control 

Radiotherapy ± cddp ± Panitumumab 

Giralt et al., 2013 

•  Oral cavity, oropharynx, hypopharynx and larynx 
•  Stade III and IV SCC 
•  IMRT and 3D-CRT 

Concert 1: RT + cddp ± panitumumab  Concert 2: RT + cddp >< RT + 
panitumumab  

EHNS-ESTRO H&N course 
Florence, June 2016 

Radiotherapy ± cddp ± Panitumumab 

Giralt et al., 2013 

Acute toxicity 

EHNS-ESTRO H&N course 
Florence, June 2016 
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• Better outcome for HPV+ patients 

• Not the proper time yet for treatment de-
intensification or change in treatment 
strategy! 

• Different trials for HPV+ and HPV- patients 

• Routine p16 staining for oropharyngeal SCC

And in HPV+ patients? 

EHNS-ESTRO H&N course 
Florence, June 2016 

HPV in H&N cancer  

Ang et al, 2010 

≈88% at 5y 

≈65% at 5y 

≈38% at 5y 

EHNS-ESTRO H&N course 
Florence, June 2016 
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The past: the two pillars in primary 
treatment of pharyngo-laryngeal SCC 

Surgery Radiotherapy 
(RT) 

Early disease 
(Locally advanced disease) 

Post-operative RT 

Early disease 
Locally advanced disease 

Salvage 

EHNS-ESTRO H&N course 
Florence, June 2016 

Targeted 
Therapies 

(TT) 
Surgery Chemotherapy 

(CT) 
Radiotherapy 

(RT) 

The present: the four pillars in primary 
treatment of pharyngo-laryngeal SCC 

Early disease 
(Locally advanced 

disease) 
Post-RT neck dissection 

Salvage 

Locally advanced 
disease 

Post-operative RT-CT 
(high risk) 

Early disease 
Post-operative RT (low risk) 

Locally advanced 
disease 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Targeted 
Therapies 

(TT) 
Surgery Chemotherapy 

(CT) 
Radiotherapy 

(RT) 

Early disease 
(Locally advanced 

disease) 
Post-RT neck dissection 

Salvage 

Locally advanced 
disease 

Post-operative RT-CT 
(high risk) 

The future: optimization of the use of the four 
pillars in primary treatment of pharyngo-

laryngeal SCC 
Early disease 

Locally advanced disease HPV+ ? 
Post-operative RT (low risk) 

Locally advanced disease HPV+ ? 
Maintenance therapy ? 

EHNS-ESTRO H&N course 
Florence, June 2016 



Piero Nicolai, MD
Professor and Chairman
Department of Otorhinolaryngology - 
Head and Neck Surgery
University of Brescia, Italy
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TRANSORAL LASER SURGERY

OPEN NECK CONSERVATIVE SURGERY

TOTAL LARYNGECTOMY

EXTENDED TOTAL LARYNGECTOMY

SURGICAL OPTIONS
A matter of balance…

Nausica Montalto 19 giu 2016, 11:46
 non surgical options

mercoledì 29 giugno 16



Histology
Site of origin
Biological characteristics        
(grading, HPV-16, nuclear ploidy, 
EGFR, p53 mutations, 
neoangiogenesis) ?
T-N category
Distant metastasis

FACTORS INFLUENCING TREATMENT CHOICE

Tumor related Patient related

Age
Gender
Comorbidities
Previous treatments
Compliance
Professional activity
Patient’s choice

mercoledì 29 giugno 16



FACTORS RELATED TO THE PATIENT

CONTRAINDICATIONS

Transoral laser surgery

Open neck 
conservative surgery

Radiotherapy

Chemoradiation

mercoledì 29 giugno 16



FACTORS RELATED TO THE PATIENT

CONTRAINDICATIONS

Transoral laser surgery

inadequate exposure of the larynx
involvement of posterior commissure
thyroid/cricoid cartilage involvement
extensive subglottic involvement
massive extralaryngeal extension
poor compliance for a strict follow-up

Open neck 
conservative surgery

poor respiratory performance status
poor neurologic performance status 

Radiotherapy previous RT (?)
young age (?)

Chemoradiation
previous RT (?)
young age (?)
cardiological/hepatic/renal diseases

mercoledì 29 giugno 16



TRANSORAL LASER MICROSURGERY

mercoledì 29 giugno 16



TRANSORAL CO2 LASER MICROSURGERY

Diagnosis and treatment
Tis/T1

Favourable oncologic outcomes 

 Minimal morbidity 
no tracheotomy nor nasogastric feeding tube

 Short hospitalization time

Preservation                                                                                                    
of the laryngeal framework, extrinsic musculature, superior laryngeal nerves, tongue base, 

pharyngeal constrictors, hyoid bone

Does not preclude subsequent surgical/non-surgical, adjuvant or salvage treatments 

Good vocal outcome for Tis/T1 not involving AC

Custom-tailored resection

mercoledì 29 giugno 16



The Laryngoscore 
Predictors of difficult laryngeal exposure

TLM FOR GLOTTIC TUMORS

Interincisors gap (>/= 4 cm, <4 cm)
Thyromental distance ( >6.5 cm, 6-6.5 cm, < 6cm)

Teeth 
Trismus
Tongue

Previous treatments
Ability to prognath

Neck extension ( >90°, 80-90°, <80°)
Mallampati’s class
BMI (</=25, > 25) Piazza et al, Laryngoscope (2014)

mercoledì 29 giugno 16



HOT TOPICS
TRANSORAL CO2 LASER MICROSURGERY

mercoledì 29 giugno 16



Margin status Anterior/posterior 
commissure

Extralaryngeal extension

Functional outcomes in T2-T3 
and QoL

Subglottic involvement

HOT TOPICS
TRANSORAL CO2 LASER MICROSURGERY

AC involvement in the cranio-caudal plane (T2-3)

Arytenoid fixation

Massive infiltration of PES 
and PGS Thyroid cartilage/thyrohyoid 

membrane infiltration
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Margin status Anterior/posterior 
commissure

Extralaryngeal extension

Functional outcomes in T2-T3 
and QoL

Subglottic involvement

HOT TOPICS
TRANSORAL CO2 LASER MICROSURGERY

AC involvement in the cranio-caudal plane (T2-3)

Arytenoid fixation

Massive infiltration of PES 
and PGS Thyroid cartilage/thyrohyoid 

membrane infiltration

Peretti et al, Curr Opin Otorhinolaryngol Head Neck Surg (2016)

 Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

 CURRENTOPINION Reasonable limits for transoral laser microsurgery
in laryngeal cancer

Giorgio Peretti a, Cesare Piazzab, Francesco Moraa, Sabrina Garofoloa, and
Luca Guastini a

Purpose of review
Transoral laser microsurgery (TLM) is widely acknowledged to offer several advantages in the treatment of
early and selected intermediate-advanced laryngeal cancers. Nevertheless, a number of issues are still
under debate. The purpose of this review is to discuss the reasonable limits for TLM in laryngeal cancer to
highlight its most appropriate and reproducible indications, putting this therapeutic tool in the right
perspective within a comprehensive frame of alternative treatment strategies such as open partial
laryngectomies and nonsurgical organ preservation protocols.

Recent findings
Inadequate laryngeal exposure, anterior commissure involvement in the cranio-caudal plane (T2), invasion
of the posterior paraglottic space with arytenoid fixation, massive infiltration of the preepiglottic space, and
even minor thyroid cartilage erosion (T3) represent the most controversial applications of TLM in
management of glottic and supraglottic cancer.

Summary
Published oncological results appear to be satisfactory when TLM is applied to T1-T2 and accurately
selected T3 glottic and supraglottic cancers with favourable exposure. Caution should be used for more
advanced tumours.

Keywords
glottis, laryngeal cancer, oncologic outcomes, supraglottis, transoral laser microsurgery

INTRODUCTION
In recent years, transoral laser microsurgery (TLM)
has gained unanimous approval in the scientific
community for treatment of early laryngeal cancer,
with several studies underlying its validity also in
management of selected intermediate-advanced
lesions. Every head and neck surgeon dedicated
to this ‘niche surgery’, to achieve good and repro-
ducible outcomes comparable or even better than
those afforded by other therapeutic strategies, must
adhere to some essential requirements. These
include, but are not limited to, an accurate and
tailored patient selection, routine application of a
multistep diagnostic work-up based on pre and
intraoperative endoscopy, radiologic assessment in
the preoperative setting as well as during follow-up,
use of state-of-the-art laser, laryngoscopes, suspen-
sion system, microsurgical instrumentation, and
thorough knowledge of the laryngeal cancer natural
history, pathways of spreading and recurrence.

As an alternative to open partial laryngectomies,
TLM aims to remove the tumour (ideally through a

unimodal approach) by applying a phonosurgical
narrow cancer-free margins resection for early glot-
tic lesions (with optimization of vocal outcomes,
comparable to those observed after radiotherapy), or
through a more aggressive compartmental resection
potentially involving vast portions of the larynx in
case of intermediate-advanced diseases [1]. Increas-
ing evidence has been collected in the international
literature that, for selected intermediate-advanced
laryngeal carcinomas, TLM offers, apart from stand-
ard therapeutic options, comparable oncological
results with a substantial decrease in morbidity
and more rapid return to active social life in patients

aDepartment of Otorhinolaryngology – Head and Neck Surgery, Univer-
sity of Genoa, Genoa and bDepartment of Otorhinolaryngology – Head
and Neck Surgery, University of Brescia, Brescia, Italy

Correspondence to Francesco Mora, MD, Department of Otorhinolar-
yngology – Head and Neck Surgery, University of Genoa, 16132 Genoa,
Italy. Tel: +390103537631; e-mail: Francesco.mora@unige.it

Curr Opin Otolaryngol Head Neck Surg 2016, 24:135–139

DOI:10.1097/MOO.0000000000000240

1068-9508 Copyright ! 2016 Wolters Kluwer Health, Inc. All rights reserved. www.co-otolaryngology.com
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GLOTTIS
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INDICATIONS

CONTRAINDICATIONS 

Inadequate exposure
Posterior commissure involvement
Extensive subglottic extension
Crico-arytenoid joint involvement
Laryngeal framework infiltration

TLM FOR GLOTTIC TUMORS

 Tis-T1-T2 and selected T3               
(with limited involvement of the PGS)
 Salvage surgery after RT for rT1-rT2
 Poorly radiosensitive histologies

mercoledì 29 giugno 16



 Type I  Type II  Type III

Remacle et al. 2000, 2007
mercoledì 29 giugno 16



  Type Vc   Type Vd  Type Vb Type Va

 Type VI
Remacle et al. 2000, 2007

 Type IV

ENDOSCOPIC CORDECTOMIES

TRANSORAL CO2 LASER MICROSURGERY
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“MULTIBLOC” TECHNIQUE

TRANSORAL CO2 LASER MICROSURGERY
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T1 T2

I II

III

IV

cT2/pT3T2

95% 85.3% 100% 88.5%

70.8% 71.6%
CUT OFF:

85%

ONCOLOGIC RESULTS OF GLOTTIC CANCER

Peretti et al. Head Neck, 2010

5-year local control

mercoledì 29 giugno 16



Ossoff et al. Ann Otol Rhinol Laryngol 1985
Nakayama et al. ORL J Otorhinolaryngol Relat Spec 2009

Voice preservation Local disease control

Glottic resection margins may be limited as 1 to 2 mm

SURGICAL MARGINS AFTER TLM

TRANSORAL CO2 LASER MICROSURGERY
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SURGICAL MARGINS AFTER TLM

29-34%*Negative Uncertain Positive

Re-resection

Positive Negative 
82-92%*

71-66%*

18-8%*

= LOCAL CONTROL    LOCAL CONTROL

Jackel et al. Laryngoscope 2007
*Ansarin et al. Arch Otolaryngol Head Neck Surg 2009

TRANSORAL CO2 LASER MICROSURGERY
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Peretti et al. Head Neck 2010

ESTIMATED 
5-YEAR LOCAL CONTROL

80%

90%

100%

70%

5ys 10ysNEGATIVE  94.2%

POSITIVE DEEP 84.9%

 POSITIVE SUP 93.2% P=NS P=0.003

SURGICAL MARGINS AFTER TLM

TRANSORAL CO2 LASER MICROSURGERY
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FUNCTIONAL RESULTS
TRANSORAL CO2 LASER MICROSURGERY

VHI and GRBAS showed mild to moderate dysphonia

Mean values of Jitter, Shimmer, and noise-to-harmonic ratio by MDVP resulted 7.87%, 24.8%, 
and 0.37, respectively

Mean value of MDADI was 95.75

Only 2% of patients at VEES and 4% at VFS showed tracheal aspiration

In elderly patients (over 75 y-o) functional results are comparable with younger patients
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Author Site N° of pts. Local control 
(5 yrs)

Steiner, 2005

Motta, 2005

Mortuaire, 2006

Puxeddu, 2006

Peretti, 2010

Peretti, 2010

Vilaseca, 2010

Lee, 2013

Canis, 2013

Glottic 212 (T2a-b) 84 (T2a)
74 (T2b)

Glottic 236 T2 61

Glottic 104 T1a-b 84

Glottic 96 T1a-b 98.3

Glottic 404 (312 T1a; 92 T1b) 99

Glottic 109 T2 98

Glottic 51 (T3) 47

Glottic 118 (T1-T2) 88

Glottic 391 (T2-T3) 76

ONCOLOGIC RESULTS FOR GLOTTIC CANCER
TRANSORAL CO2 LASER MICROSURGERY
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ONCOLOGIC RESULTS FOR GLOTTIC CANCER
TRANSORAL CO2 LASER MICROSURGERY
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SUPRAGLOTTIS
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INDICATIONS

CONTRAINDICATIONS 

TLM FOR SUPRAGLOTTIC TUMORS

Inadequate exposure
Crico-arytenoid joint and/or PGS 
involvement
Massive PES involvement
Laryngeal framework infiltration
“Extension to the glottis” 

T1-T2 and selected T3                      
(with limited involvement of the PES)
Salvage surgery after RT for rT1-rT2
Poorly radiosensitive histologies
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 Remacle et al. 2009

ENDOSCOPIC SUPRAGLOTTIC LARYNGECTOMIES
TLM FOR SUPRAGLOTTIC TUMORS
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 Remacle et al. 2009

TLM FOR SUPRAGLOTTIC TUMORS
ENDOSCOPIC SUPRAGLOTTIC LARYNGECTOMIES
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Donzelli’s scale type I-II type III-IV

1
normal

2
penetration

3
aspiration

86% 64,00%

14,00% 29,00%

0,00% 7,00%

Piazza et al,  The Laryngoscope (2015)

   

TLM FOR SUPRAGLOTTIC TUMORS
ENDOSCOPIC SUPRAGLOTTIC LARYNGECTOMIES
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TLM FOR SUPRAGLOTTIC TUMORS
ENDOSCOPIC SUPRAGLOTTIC LARYNGECTOMIES
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TLM FOR SUPRAGLOTTIC TUMORS
ENDOSCOPIC SUPRAGLOTTIC LARYNGECTOMIES
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TLM FOR SUPRAGLOTTIC TUMORS
ENDOSCOPIC SUPRAGLOTTIC LARYNGECTOMIES
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TLM FOR SUPRAGLOTTIC TUMORS
ENDOSCOPIC SUPRAGLOTTIC LARYNGECTOMIES
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Author Site N° of pts. Local control 
(5 yrs)

Eckel, 1998

Ambrosch,1998

Rudert, 2000

Davis, 2004

Cabanillas, 2008

Peretti, 2010

Vilaseca, 2010

Csanàdy, 2011

Gonzales-Marquez, 2012

Canis, 2013

Supraglottic 46 (T1-T2) 91

Supraglottic 12 (T1)
36 (T2)

100
89

Supraglottic 56 (T1-T4) 77

Supraglottic 46 (T2) 97

Supraglottic 15 (T3) 70

Supraglottic 80 (Tis-T3) 97

Supraglottic 96 (T3) 70

Supraglottic 55 (T1-T2) 72

Supraglottic 49 (T1-T3) 86

Supraglottic 277 (T1-T4) 86

ONCOLOGIC RESULTS FOR SUPRAGLOTTIC CANCER
TRANSORAL CO2 LASER MICROSURGERY
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ONCOLOGIC RESULTS FOR SUPRAGLOTTIC CANCER
TRANSORAL CO2 LASER MICROSURGERY
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TRANSORAL ROBOTIC SURGERY
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TRANSORAL ROBOTIC SURGERY

Ansarin et al, Int J Med Robotics Comput Assist Surg 2013

If there is a good exposure en bloc resection is easier with TORS

TLM vs TORS for supraglottic laryngectomy

10 patients each technique

20% TORS candidates have a difficult laryngeal exposure with consequent switch to TLM

Post-op dysphagia and pain were more frequent in TORS 
More positive margins in TORS 

More thermal damage TORS than with CO2 laser?
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OPEN NECK vs TORS for supraglottic laryngectomy

Park et al, Clinical Otolaryngology, 2013

34 pts with Supraglottic Carcinoma (T1-T3)

TRANSORAL ROBOTIC SURGERY

Functional evaluation
MDADI: TORS better than ONPL

Acoustic waveform analysis: no differences

Neck Dissection and PORT/CRT
No difference of STAGE 

2 yrs OS: ONPL 94% vs TORS 92%
2 yrs DFS: ONPL 92 % vs TORS 98%

Significant differences for TORS: swallowing function, time to decannulation, and 
hospitalization

Average Operation time
ONPL 401 min vs TORS 265 min
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OPEN NECK CONSERVATIVE SURGERY
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A proposal for classification: 
Horizontal Laryngectomies

Type 1:
Supraglottic Laryngectomy

Succo et al., Eur Arch Otorhinolaryngol, 2014

OPEN-NECK CONSERVATIVE SURGERY
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A proposal for classification: 
Horizontal Laryngectomies

Type 2:
Supracricoid Laryngectomy

Succo et al., Eur Arch Otorhinolaryngol, 2014

OPEN-NECK CONSERVATIVE SURGERY
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A proposal for classification: 
Horizontal Laryngectomies

Type 3:
Supratracheal Laryngectomy

Succo et al., Eur Arch Otorhinolaryngol, 2014

OPEN-NECK CONSERVATIVE SURGERY
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INDICATIONS

CONTRAINDICATIONS 

Supraglottic Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY

Invasion of cricoid/thyroid cartilage
Bilateral involvement of the ARYs
Invasion of the PC/AC
Fixation of the ARY/VF
Involvement of the base of tongue closer 
than 1 cm to the circumvallate papillae or 
with impaired mobility of base of tongue 

Supraglottic T2-3 with extension limited to 
the upper medial wall of the pyriform sinus 
or mucosa of the base of the tongue
Supraglottic T3 with PES involvement
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Supraglottic Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY
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Supraglottic Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY
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INDICATIONS

CONTRAINDICATIONS 

Supracricoid Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY

Fixation of both ARYs
Subglottic extension >10 mm anteriorly 
and >5 mm postero-laterally or reaching 
the upper border or invading the cricoid 
cartilage
T4a with pre-laryngeal muscle infiltration

T1-2 supraglottic lesions extending to 
the ventricle, the posterior third of the 
false vocal cord, the glottis, or the AC
T3 transglottic carcinomas
T3 of the supraglottis with VF fixation 
or massive invasion of the PES
Erosion of the thyroid cartilage not 
going beyond the outer perichondrium
Selected glottic tumors originating at 
the AC with PES or supraglottic 
invasion
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CHEP

Supracricoid Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY
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CHEP

Supracricoid Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY
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CHP

Supracricoid Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY

mercoledì 29 giugno 16



CHP

Supracricoid Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY
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INDICATIONS

CONTRAINDICATIONS 

Supratracheal Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY

Lateral/anterior transglottic cancer with 
fixation of one VF and/or of one ARY, 
with normal mobility of the opposite 
one
Subglottic extension reaching the 
superior border of cricoid cartilage
Posterior PGS invasion
Cricoid cartilage erosion

T4a with pre-laryngeal muscle 
infiltration
Fixation of both ARYs
Tracheal infiltration
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Supratracheal Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY
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Supratracheal Laryngectomy
OPEN-NECK CONSERVATIVE SURGERY
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Benefits and drawbacks of open partial horizontal laryngectomies, 
Part A: Early-intermediate stage glottic carcinoma

Succo et al. Head Neck 2015

cT2 tumors

216 patients

Upstaging (cT2/pT3) in 16.7%

Optimal survival

Even in more aggressive disease
pT2 with vocal cord fixation

cT2/pT3 for PGS involvement

OPEN-NECK CONSERVATIVE SURGERY

Overall Survival 93.1%

Local Control 97.5%
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Benefits and drawbacks of open partial horizontal laryngectomies, 
Part B: Intermediate and selected advanced stage laryngeal carcinoma 

Succo et al. Head Neck 2015

cT3/cT4a tumors

555 patients

Overall Survival 84.6%

Local Control 90.6%

113 pT4a

442 pT3
pT3
pT4a

pT3
pT4a

12.9% adjuvant RT

OPEN-NECK CONSERVATIVE SURGERY
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Benito et al, Head Neck, 2011

FUNCTIONAL RESULTS
 Supracricoid partial laryngectomies

Succo et al, Head Neck, 2015

OPEN-NECK CONSERVATIVE SURGERY
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Benito et al, Head Neck, 2011

FUNCTIONAL RESULTS
 Supracricoid partial laryngectomies

Normal swallowing: 52.1-58.9%

Laryngectomy free survival: 93.3%

Permanent gastrostomy: 1.4%

Laryngeal function preservation: 91.2%

Succo et al, Head Neck, 2015

OPEN-NECK CONSERVATIVE SURGERY
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TOTAL LARYNGECTOMY
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TOTAL LARYNGECTOMY
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TOTAL LARYNGECTOMY
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HYPOPHARYNX
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TREATMENT OPTIONS

Hypopharyngeal
SCC

Surgical approaches
Non surgical larynx-preservation 

protocols

RT
CHT-RT

Induction CHT

Endoscopic approaches

Surgical 
larynx-preservation approaches

Open-neck 
partial surgery

Total 
laryngectomy + 

partial/
circumferential 
pharyngectomy
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CONSERVATIVE SURGERY

Hemipharyngolaryngectomy                              
(according to Andrè - Urken)
Extended supraglottic laryngectomy
Lateral partial pharyngectomy
Supracricoid 
hemilaryngopharyngectomy

Transoral laser microsurgery (TLM)
Transoral robotic surgery (TORS)

Transoral endoscopic surgery

Open-neck surgery

Larynx preservation
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ENDOSCOPIC APPROACHES

Minimally invasive organ- and function-preserving surgery 
has been introduced in the surgical armamentarium to increase post-operative QoL

Both oncological and functional effective alternatives to organ preservation protocols 
IN EARLY STAGES
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ENDOSCOPIC APPROACHES

Minimally invasive organ- and function-preserving surgery 
has been introduced in the surgical armamentarium to increase post-operative QoL

Both oncological and functional effective alternatives to organ preservation protocols 
IN EARLY STAGES

Transoral Laser Microsurgery 
(TLM)

Transoral Robotic Surgery
(TORS)and 
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Indications

T1-T2, mainly involving the upper part of the 
piriform sinus
Adequate exposure is mandatory
Retrocricoid neoplasms: only without cartilage/
cricoarytenoid joint involvement
Preservation of at least one mobile arytenoid

invasion of the thyroid/cricoid cartilage 
invasion of the paraglottic space lateral to the true 
vocal cord
deep involvement of the neck
involvement of the upper esophagus
required bilateral arytenoid resection

Contraindications

Vilaseca et al, Curr Opin Otolaryngol Head Neck Surg  2012
Steiner et al, Otolaryngol Head Neck Surg 2001
Martin et al, Laryngoscope 2008

Lindholm’s laryngoscope

Mayo Clinic Transoral 
Laser Microsurgery for 
Head and Neck Cancer

Mayo School of Continuous Professional Development
College of Medicine           www.mayo.edu

Highlights:
 Didactic lectures supplemented  
with video clips, live surgical  
cases and case discussions 

 Renowned Guest and  
Mayo Clinic Faculty

 Optional Hands-On Workshop  
on Saturday, April 17, 2010 in  
Mayo Clinic Center for  
Procedural Innovation

Course Director:
Michael L. Hinni, MD
Consultant, Department of Otolaryngology  
   Head and Neck Surgery
Associate Professor of Otolaryngology

$75 DISCOUNT for online registration!  
Go to www.mayo.edu/cme (offer expires 03/01/2010)

Thursday – Saturday
April 15 - 17, 2010

Westin Kierland Resort  
Scottsdale, Arizona 

TRANSORAL LASER MICROSURGERY
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SURGICAL APPROACH

MEDIAL AND ANTERIOR WALL

Safe resection is possible in superficial 
tumors

Tumor exposure may be favoured by partial 
resection of:

• Epiglottis
• Aryepiglottic fold
• Arytenoid region
• Pharyngoepiglottic fold

TRANSORAL LASER MICROSURGERY
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SURGICAL APPROACH

LATERAL AND POSTERIOR WALL
Safe resection is possible in superficial 
tumors with limited infiltration of the muscle 
and no extension to the parapharyngeal 
space

TRANSORAL LASER MICROSURGERY
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SURGICAL APPROACH

RETROCRICOID AND PERI-ARYTENOID 
REGION
Such tumors should be managed according 
to principles applied in conventional laryngeal 
surgery

C R I C O - A R Y T E N O I D 
JOINT INVOLVEMENT

TRANSORAL LASER MICROSURGERY
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SURGICAL APPROACH

EXTENSION TO UPPER ESOPHAGUS
BELOW BETZ’ FOLD

RISK OF BLEEDING AND 
P O S T O P E R A T I V E 
STRICTURE

TRANSORAL LASER MICROSURGERY
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Oncological results in early T-stages (T1-2)

T1 T2

OS (5-yy) 44-78.8% 48-60.1%

DSS 77,8% 70,0%

Larynx-preservation 87-100% 78,5%

PEG 2.5-5.2% 21,4%

Tracheotomies 0-2.5% 1,7%

Vilaseca et al, Curr Opin Otolaryngol Head Neck Surg  2012

TRANSORAL LASER MICROSURGERY
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Author N° pt Stage Survivals Local control

Steiner
2001

129 Stage III+IV Stage III+IV (5 yy)
OS: 47%
RFS: 69%

-

Vilaseca
2004

28 Stage II+IV Stage II+IV (4 yy)
OS: 43%

LC T3 56.2% (n=49)
LC T4 100% (n=1)
organ preserv 79%

Martin 
2008

172 Stage III+IV Stage III (5 yy)
OS: 64%
DSS: 86%
Stage IV (5 yy)
OS: 41%
DSS: 57%

LC T3 75% (n=75)
(82% plus adjuvant RT vs 66% 
without)
LC T4 57% (n=28)

Experience with TLM is still very limited and only few institutions have a consistent cohort

Can the intensity of adjuvant treatment be really reduced after TLM
or will it only increase side-effects???

After TLM for III-IV stage, patients 
received adjuvant (C)RT

Local control rates are better than 
those obtained with (C)RT alone

Not 
recommended as 

a first-line 
treatment in every 

institution

Vilaseca et al, Curr Opin Otolaryngol Head Neck Surg  2012

TRANSORAL LASER MICROSURGERY

Oncological results in advanced T-stages (T3-4)
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Early lesions (T1/2)

The pharyngeal constrictors as deep margin

Healing via secondary intention

Temporary G-tube in few cases (depending on the extension of resection)

Full recovery of swallowing function by 6 months post-operatively in 80% of patients

More complicated peri-operative hemorrhage management
More thermal damage for the use of unipolar cautery than for a laser
Costs and scarce data on oncological results
Intraoperative exposure
Coverage with local flap/fibrin sealant to prevent hemorrhage 

Park et al, Oral Oncol (2010)
Verges et al, Otolaryngol Head Neck Surg 2012
Kucur et al, Head Neck 2015
Durmus et al, J Craniofac Surg 2015

The future combination of CO2 
laser with robotic arms will solve 

the lack of precision

Dziegielewski et al, J Surg Oncol 2015

Only preliminary results…

TRANSORAL ROBOTIC SURGERY
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Open-neck approaches

Partial pharyngectomies: 
back to the future???

Laccourreye et al, Ann Otol Rhinol Laryngol. 2005
Kania et al,  Ann Otol Rhinol Laryngol. 2005
Holsinger et al, Head Neck 2006
Papacharalampous et al, World J Surg Oncol 2009

Andre, 1965

Laccourreye H, 1986

Ogura, 1960
Leroux-Robert, 1957

Ferguson, 1976

Laccourreye H, 1987

Few published reports
Most examine early-stage disease
Selection criteria vary widely
The exact location and extent of the tumor are not always specified
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Hemipharyngolaryngectomy (according to Andrè - Urken)
Extended supraglottic laryngectomy
Lateral partial pharyngectomy
Supracricoid hemilaryngopharyngectomy

Often integrated in a complex oncological strategy: neoadjuvant CHT, partial surgery 
and adjuvant (CHT)RT if necessary

Partial pharyngectomies

Kania et al,  Ann Otol Rhinol Laryngol. 2005
Holsinger et al, Head Neck 2006

Open-neck approaches
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Pharyngolaryngectomy

Takes et al, Head Neck 2005

High-stage lesions involving more than two thirds of the 
hypopharyngeal circumference

Residual and recurrent disease after failure of CHT-RT

5-yr DSS 
40-50%

 In most cases, adjuvant CHT-RT, if not already performed, is necessary 

Total laryngectomy + partial/circumferential pharyngectomy + 
bilateral neck dissection

Open-neck approaches
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Disa et al,  
Plast Reconstr Surg 2003

Urken, Atlas of Regional and Free Flaps for Head 
and Neck Reconstruction 2011

Type 0 minimal defects - amenable to primary closure minimal defects - amenable to primary closure

Type I < 50% - NOT amenable to primary closure non-circumferential defect, minimum of 2 cm in width, 
with a viable strip of mucosa

Type II > 50% 
circumferential defect extended no further cephalad 
than the level of the vallecula 

Type III
other anatomical regions 
(nasopharynx, oropharynx, or of the mouth or jaw)

circumferential/non-circumferential defect extended 
cephalad to the level of the vallecula

Type IV extension to cervical oesophagus any resection that extends caudal to the level of the 
clavicles

 The pharyngoesophageal defects

Open-neck approaches

mercoledì 29 giugno 16



Disa et al,  
Plast Reconstr Surg 2003

Urken, Atlas of Regional and Free Flaps for Head 
and Neck Reconstruction 2011

Type 0 minimal defects - amenable to primary closure minimal defects - amenable to primary closure

Type I < 50% - NOT amenable to primary closure non-circumferential defect, minimum of 2 cm in width, 
with a viable strip of mucosa

Type II > 50% 
circumferential defect extended no further cephalad 
than the level of the vallecula 

Type III
other anatomical regions 
(nasopharynx, oropharynx, or of the mouth or jaw)

circumferential/non-circumferential defect extended 
cephalad to the level of the vallecula

Type IV extension to cervical oesophagus any resection that extends caudal to the level of the 
clavicles

 The pharyngoesophageal defects

Open-neck approaches

mercoledì 29 giugno 16



NON CONSERVATIVE SURGERY

 The pharyngoesophageal defects
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 Myo-cutaneous (or myo-fascial) pedicled flaps
Pectoralis major

Fascio-cutaneous free flaps
Radial forearm

Antero-lateral thigh

Visceral pedicled flaps
Ileo-colic transposition 

Gastric pull-up

Visceral free flaps
Jejunum

MENU OF RECONTRUCTIVE MODALITIES
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TRANSORAL LASER SURGERY

OPEN NECK CONSERVATIVE SURGERY

TOTAL LARYNGECTOMY

RADIOTHERAPY

CHEMO-RADIATION

SURGICAL OPTIONS
A matter of balance… and personalized treatment

Nausica Montalto 19 giu 2016, 11:46
 non surgical options
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5/30/16 

1 

Management of hypopharyngeal 
and laryngeal SCC: radiotherapy 

Vincent GREGOIRE, MD, PhD, Hon. FRCR 

Head and Neck Oncology Program, Radiation 
Oncology Dept. & Center for Molecular 
Imaging, Radiotherapy and Oncology, 

Université Catholique de Louvain, St-Luc 
University Hospital, Brussels, Belgium 

EHNS-ESTRO H&N course 
Florence, June 2016 

Staging of laryngeal tumors 
(TNM-UICC 2010) 

Primary Tumor (T) 
Tx  Primary tumor cannot be assessed 
T0  No evidence of primary tumor 
Tis  Carcinoma in situ 

Supraglottis 
T1  Tumor limited to one subsite of supraglottis with normal vocal cord mobility 
T2  Tumor invades mucosa of more than one adjacent subsite of supraglottis or glottis or region outside the 

 supraglottis (e.g., mucosa of base of tongue, vallecula, medial wall of pyriform sinus) without fixation of 
 the larynx 

T3  Tumor limited to larynx with vocal cord fixation and/or invades any of the following: postcricoid area, 
 pre-epiglottic tissues, paraglottic space, and/or minor thyroid cartilage erosion (e.g., inner cortex) 

T4a  Tumor invades through the thyroid cartilage and/or invades tissues beyond the larynx (e.g., trachea, 
 soft tissues of neck including deep extrinsic muscles of the tongue, strap muscles, thyroid, or 
 esophagus) 

T4b  Tumor invades prevertebral space, encases carotid artery, or invades mediastinal structures 

Glottis 
T1  Tumor limited to the vocal cord(s) (may involve anterior or posterior commissure) with normal mobility 
T1a  Tumor limited to one vocal cord 
T1b  Tumor involves both vocal cords 
T2  Tumor extends to supraglottis and/or subglottis, or with impaired vocal cord mobility 
T3  Tumor limited to the larynx with vocal cord fixation, and/or invades paraglottic space, and/or minor 

 thyroid cartilage erosion (e.g., inner cortex) 
T4a  Tumor invades through the thyroid cartilage and/or invades tissues beyond the larynx, (e.g., trachea, 

 soft tissues of neck including deep extrinsic muscles of the tongue, strap muscles, thyroid, or 
 esophagus) 

T4b  Tumor invades prevertebral space, encases carotid artery, or invades mediastinal structures 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Subglottis 
T1  Tumor limited to the subglottis 
T2  Tumor extends to vocal cord(s) with normal or impaired mobility 
T3  Tumor limited to larynx with vocal cord fixation 
T4a Tumor invades cricoid or thyroid cartilage and/or invades tissues beyond 

 larynx (e.g., trachea, soft  tissues of neck including deep extrinsic muscles 
 of the tongue, strap muscles, thyroid, or esophagus) 

T4b Tumor invades prevertebral space, encases carotid artery, or invades 
 mediastinal structures 

Staging of laryngeal tumors 
(TNM-UICC 2010) 

EHNS-ESTRO H&N course 
Florence, June 2016 

Staging of hypoparyngeal tumors 
(TNM-UICC 2010) 

TX  Primary tumor cannot be assessed  
T0  No evidence of primary tumor  
T1  Tumor limited to one subsite of hypopharynx and ≤ 2 cm in greatest 

 dimension   
T2  Tumor invades more than one subsite of hypopharynx or an adjacent 

 site, or measures > 2 cm but not > 4 cm in greatest dimension without 
 fixation of hemilarynx  

T3  Tumor > 4 cm in greatest dimension or with fixation of hemilarynx   
T4a Tumor invades thyroid/cricoid cartilage, hyoid bone, thyroid gland, 

 esophagus, or central compartment soft tissue (including prelaryngeal 
 strap muscles and subcutaneous fat)   

T4b Tumor invades prevertebral fascia, encases carotid artery, or involves 
 mediastinal structures   

EHNS-ESTRO H&N course 
Florence, June 2016 
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Regional lymph node and metastasis staging 

Regional lymph nodes (N) 
NX  Regional lymph nodes cannot be assessed 
N0  No regional lymph node metastasis 
N1  Metastasis in a single ipsilateral lymph node, ≤3 cm in greatest 

 dimension 
N2  Metastasis in a single ipsilateral lymph node, >3 cm but not >6 cm in 

 greatest dimension, or in multiple ipsilateral lymph nodes, none >6 cm in 
 greatest dimension, or in bilateral or contralateral lymph nodes, none 
 >6 cm in greatest dimension 

N2a  Metastasis in a single ipsilateral lymph node, >3 cm but not >6 cm in 
 greatest dimension 

N2b  Metastasis in multiple ipsilateral lymph nodes, none >6 cm in greatest 
 dimension 

N2c  Metastasis in bilateral or contralateral lymph nodes, none >6 cm in 
 greatest dimension 

N3  Metastasis in a lymph node, >6 cm in greatest dimension 

Distant Metastasis (M) 
MX  Distant metastasis cannot be assessed 
M0  No distant metastasis 
M1  Distant metastasis 

EHNS-ESTRO H&N course 
Florence, June 2016 

Evolution in the management of laryngeal SCC 

Hoffman, Laryngoscope, 2006 
EHNS-ESTRO H&N course 
Florence, June 2016 
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Evidence-based management of T1N0 
glottic carcinomas: level 3 
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Rosier, R&O, 1998 EHNS-ESTRO H&N course 
Florence, June 2016 

Radiotherapy in early stage glottic 
cancers: level 3 

T2 Carcinoma of the Glottis : Local Control with                                                                                    
Radiotherapy and Surgical Salvage 

Reference Patients (n) Initial Local Control Ultimate Local Control 

 Elman et al (1979)64 
T2a, 146 T2a, 80% T2a, 96% 

T2b, 82 T2b, 72% T2b, 96% 

 Fletcher and Hamberger (1974)65 175 74% 94% 

 Mittal at al (1983)66 327 69% ___ 

 Howell-Burke at al (1985)67 114 68% 76% 

 Amornmarn et al (1985)67 34 88% 94% 

 Karim et al (1987)76 156 81% 95% 

 Wang (1990)71 173 69% 86% 

 Le (1997)71 83 67% ___ 

 Mendenhall et al (2001)72 120 75% 95% 

 Frata et al (2005)77 256 70% 85% 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Radiotherapy in early stage supraglottic 
cancers: level 3 
Local Control after Radiotherapy for                                      
  Early-Stage Supraglottic Carcinoma 

 Series Stage  Patients (n) Local Control 

 Fletcher et al (1980)79 
T1 24 88% 
T2 56 79% 

 Ghossein et al (1974)80 
T1 17 94% 
T2 64 73% 

 Wall et al (1985)81 
T1 38 89% 
T2 132 74% 

 Wang and Montgomery (1991)82 
T1 23 89% 
T2 79 89% 

 Nakfoor et al (1998)83 
T1 24 96% 
T2 73 86% 

 Skyes et al (2000)84 
T1 65 92% 
T2 136 81% 

 Hinerman et al (2002)85 
T1 22 100% 
T2 125 86% 

 Johansen et al (2002)86 
T1 154 64% 
T2 86 62% 

EHNS-ESTRO H&N course 
Florence, June 2016 

Radiotherapy in early stage 
hypopharyngeal cancers: level 3 

Local Control after Radiotherapy for Early-Stage Hypopharynx Cancer 

Reference Stage Patients, n Site Initial Local Control Ultimate Local Control 

  Mendenhall et al (1993)51 
T1 17 PS 88% 94% 

T2 56 PS 79% 91% 

  Garden et al (1996)50 
T1 19 All 89% (2-yr) NR 

T2 63 All 77% NR 

  Amdur et al (2001)95 
T1 19 PS 89% 95% 

T2 67 82% 91% 

  Nakamura (2006)96 
T1 39 All 74% 87% 

T2 76 All 58% 74% 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Radiotherapy or surgery in laryngeal/
hypopharyngeal cancers? 

• T/N stage 

• A single procedure? 

• Partial >< total laryngectomy or pharyngo-
laryngectomy? 

• Patient’s co-morbidity, medical history and age 

• Patient’s preference 

EHNS-ESTRO H&N course 
Florence, June 2016 

Meta-analysis on altered fractionation HNSCC 

Bourhis, Pignon 2006 

Randomized trials 1970-1998 (no postop RT) 
15 trials included (6515 patients, individual data) 

p <0.0001 
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Pignon et al, Radioth Oncol 2009 EHNS-ESTRO H&N course 
Florence, June 2016 

 Late Toxicity  
 Analysis of 230 patients receiving CRT in 3 studies (RTOG 91-11, 97-03,  9-14) 
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Any severe  
late toxicity 
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>2 yrs post-RT 

Pharyngeal 
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Laryngeal 
dysfunction 

Death 

 Machtay M, et al. J Clin Oncol 2008; 26: 3582–3589 

Acute adverse effects: Grade ≥3 

p<0.05 

ns 

Patients (%) 

p<0.01 

Wendt TG, et al. J Clin Oncol 1998;16:1318–1324 
0 10 20 30 40 50 60 

Xerostomia 

Nausea/emesis 

Leukopenia 

Dermatitis 

Mucositis 

RT alone (n=140) 
CRT (n=130) 

ns, not significant 
CRT = CDDP + 5-FU + RT 

Toxicity of concomitant CH-RxTh for HNSCC 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Treatment compliance to CRT or RT-EGFR-inh. 

1Bonner JA, et al. N Engl J Med 2006; 354: 567–578 
2Huguenin P, et al. J Clin Oncol 2004; 22: 4665–4673 

3Calais G, et al. J Natl Cancer Inst 1999; 91: 2081–2086 
4Wendt TG, et al. J Clin Oncol 1998; 16: 1318–1324 

CRT arms of studies comparing CRT vs RT alone 

Cisplatin / 5-FU / FA4 46% 

51% 

71% 

90% 

0 20 40 60 80 100 

Carboplatin / 5-FU3 

Cisplatin2 

Cetuximab1 

Patients receiving all planned doses (%) 
10 70 50 30 90 

Weekly doses (median 8 doses) 

2 cycles at weeks 1 and 
5 

3 cycles at weeks 1, 4, 
and 7 

3 cycles at weeks 1, 3, 
and 6 

2nd cycle 

3rd cycle 

3rd cycle 

EHNS-ESTRO H&N course 
Florence, June 2016 

Forastiere, 2013 

Chemotherapy:  Induction or Concomitant? 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Induction chemotherapy revisited with TPF 

TAX 324 
30% reduction in  

risk of death 

TAX 323 
27% reduction in  

risk of death 
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p = 0.0002 

Meta-analysis on induction 
chemotherapy with TPF 

Bourhis, personal communication 2011 EHNS-ESTRO H&N course 
Florence, June 2016 



5/30/16 

10 

TPF:  Docetaxel (75 mg/m2)  + Cisplatin (75 mg/m2)   + 5-FU  (750 mg/m2, 120 hours) Q3 weeks 
DFHX: Docetaxel + Hydroxyurea + 5FU + Hyperfractionated RT 

DeCIDE 

R 
A 
N 
D 
O 
M 
I 
Z 
E 

DFHX: Concurrent 
Chemoradiotherapy 

N2/N3 
SCCHN 

D 
P 
F 

2 Cycles 
D 
F 
H 
X 

D 
F 
H 
X 

Courtesy of Cohen et al., ASCO 2012 

CH-RT >< induction chemo + CH-RT 

EHNS-ESTRO H&N course 
Florence, June 2016 

DeCIDE 
Primary Endpoint: Overall Survival  

Blue: IC+CRT: n = 142 
Red: CRT: n = 138  

HR (IC/CRT) =0.91 (0.59, 1.41) p = 0.68 

Courtesy of Cohen et al., ASCO 2012 

CH-RT >< induction chemo + CH-RT 

EHNS-ESTRO H&N course 
Florence, June 2016 
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PARADIGM Study Design 

Stage III/IV SCC 
Oral cavity, Oropharynx, 
Hypopharynx, Larynx 
Expected N=330 

R 
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Z 
E 

Docetaxel 
Cisplatin 

5-FU 
every 3 weeks x3 

Docetaxel (wkly for 4 wks) 
Accelerated Boost RT (d1-5) 

6 wks 

Carboplatin (every wk) 
Daily RT (d1-5) 

7 wks 

Cisplatin (wks 1,4) 
Accelerated Boost RT (d1-5) 

6 wks 

NR 

CR 

A 

A1 

A2 

B 

Courtesy of Haddad et al., ASCO 2012 

CH-RT >< induction chemo + CH-RT 

EHNS-ESTRO H&N course 
Florence, June 2016 
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PARADIGM 
Primary Endpoint: Overall Survival  

CRT 

TPF + CRT 

CH-RT >< induction chemo + CH-RT 
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 Hazard ratio     0.5  0.6      0.8     1.0                       
2.0         3.0 

Meta-analysis on induction 
chemotherapy with TPF 

Overall survival 

Budach, R&O, 2016 EHNS-ESTRO H&N course 
Florence, June 2016 

Non-surgical treatments for locally-advanced 
laryngeal cancers 

• Efficacy RT-CH > RT alone (meta-analysis) 

• Efficacy HF or AF > RT alone (meta-analysis) 

• Efficacy C225-RT > RT alone (1 study!) 

• Efficacy EGFR inh-RT-CH ≤ RT-CH (≥ 2 studies) 

• Efficacy Acc RT-CH ≈ RT-CH (2 studies) 

• Efficacy Ind CH + RT (responders) ≈ TL + RT (2 studies) 

• Efficacy Ind-CH (TPF) > Ind-CH (PF) (2 studies) 

• Efficacy Ind CH + RT-CH ≈ RT-CH (3 studies) 

• Early & late toxicity RT + … > RT (many studies) 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Low risk (LR): no adverse feature 

Intermediate risk (IR): risk factors other than R1 or ECE/STE  

High risk (HR): R1 or ECE/STE  

•  Extracapsular extension / soft tissue extension (ECE/STE) 
•  Oral cavity tumors 
•  R1 surgical margins 
•  Nerve invasion 
•  >1 neck nodes 
•  >1 positive node levels 
•  Node size > 3 cm 
•  > 6 week interval between surgery and RxTh 

Post-operative Radiotherapy: risk factors  

Peters, IJROBP, 1993 EHNS-ESTRO H&N course 
Florence, June 2016 

Patients with positive margin and/or ECE 

Post-operative Radiotherapy: overall survival  
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Bernier, NEJM, 2004 
Cooper, NEJM, 2004 
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Oropharyngeal SCC 
T2-N0-M0 
SIB-IMRT: 30x2.3 Gy 

 30x1.85 Gy

PRV Spinal 
cord 

Left parotid Right parotid 

Larynx 
PTV 55.5 Gy 

PTV 69 Gy 

Clinical example 
Clinical Target Volumes (CTV) 

Grégoire, 2015 

Radiother Oncol. 2014 Jan;110(1):172-81. 
EHNS-ESTRO H&N course 
Florence, June 2016 
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Brouwer et al., 2015 

≥ grade 3 mucositis: IMRT vs 3D-CRT 

Acute toxicity with IMRT 

Vergeer, 2009 
EHNS-ESTRO H&N course 
Florence, June 2016 
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Parotid gland sparing in IMRT for HNSCC 

Nutting, 2009 

This house believes that … 

•  RO will be (even more) multidisciplinary… 

•  RO will be conformal (e.g. IMRT, proton, hadrons)… 

•  RO will be tailored (based on imaging and 
molecular profiling) and adaptive … 

•  RO will be associated with targeted agents … 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Neck Dissection and Chemoradiation 

Current Treatment Philosophy for Cancers 
of the Oro- Hypopharynx and Larynx  

 Definitive treatment with chemo-
radiation and surgical salvage 
 

 Post-treatment management of the N+ 
neck is evolving and has become a 
source of controversy 



Neck Dissection and Chemoradiation 

Contents - Issues 

 Own series 
 The need to perform a “planned”  

neck dissection routinely 
 The timing of the neck dissection 
 The extent of the neck dissection  



Neck Dissection and Chemoradiation 

Study Objectives 

 Regional failure after chemoradiation 
 Diagnostic accuracy 
 Efficacy of salvage (non-planned) neck 

dissections, based on: clinical, imaging 
(anatomic and metabolic), cytological 
abnormality 

 

To determine: 

Van der Putten L et al. Submitted 



Neck Dissection and Chemoradiation 

Population 

 N=401 Chemoradiation Patients 

Stage N0 N1 N2a N2b N2c N3 Total 
T1 0 0 1 7 0 1 9 
T2 5 8 8 17 7 3 48 
T3 51 22 10 41 41 3 168 
T4 56 27 4 35 40 14 176 
Total 112 57 23 100 88 21 401 



Neck Dissection and Chemoradiation 

Regional Failure 

N-stage No regional 
recurrence 

Regional 
recurrence 

N0 101  11  (10%) 
N1 54 3  (5%) 
N2a 20  3  (13%) 
N2b 84 15  (15%) 
N2c 68 20  (23%) 
N3 15  6  (29%) 
Total 342 58  (15%) 



Neck Dissection and Chemoradiation 

Regional Control after CRT 

82% 



Neck Dissection and Chemoradiation 

Regional Control after CRT 

N0 
N1 
N2a 
N2b 
N2c 
N3 



Neck Dissection and Chemoradiation 

Imaging: MRI (n=164) 

MRI Neck 
Sensitive test 

(equivocal = +ve) 

MRI Neck 
Conservative test 
(equivocal = -ve) 

Sensitivity 42% 23% 

Specificity 85% 98% 

PPV 34% 67% 

NPV 89% 87% 



Neck Dissection and Chemoradiation 

Imaging: FDG-PET-CT (n=115) 
 

PET Neck 
Sensitive test 

(equivocal = +ve) 

PET Neck 
Conservative test 
(equivocal = -ve) 

Sensitivity 35% 22% 

Specificity 86% 95% 

PPV 38% 50% 

NPV 84% 83% 



Neck Dissection and Chemoradiation 

Patients Not Salvaged (n=22) 

Reason # % 

DM 12  55 
Unresectable 7 32 
Poor condition 2 9 
Died 1 4 



Neck Dissection and Chemoradiation 

Details of Surgery 
 
 
Characteristics  

All 
patients 

 
(N=36) 

(Pharyngo) 
laryngectomy 

(N=6) 

Composite 
resection 

(N=2) 

Lymph 
node 

dissection 
(N=28) 

Flap reconstruction 
  No 
  Yes 

 
10 (28%) 
26 (72%) 

 
1 (17%) 
5 (83%) 

 
0 (    0%) 
2 (100%) 

 
11 (39%) 
17 (61%) 

Type of reconstruction 
  No 
  PM 
  RFFF 
  Rectus Abdominis 
  Fibula + Gracilis 

 
12 (33%) 
21 (58%) 
1 (  3%) 
1 (  3%) 
1 (  3%) 

 
1 (17%) 
4 (66%) 
0 (  0%) 
0 (  0%) 
1 (17%) 

 
0 (  0%) 
0 (  0%) 
1 (50%) 
1 (50%) 
0 (  0%) 

 
11 (39%) 
17 (61%) 
0 (  0%) 
0 (  0%) 
0 (  0%) 

Re-operation with flap 
No  
Yes 

 
27 (75%) 
9 ( 25%) 

 
5 (83%) 
1 (17%) 

 
1 (50%) 
1 (50%) 

 
21 (75%) 

7 (25%) 



Neck Dissection and Chemoradiation 

Complications (n=36) 

Complications # % 

No 18 62 
Fistula 3 8 
Infection/ 
Delayed wound healing 

14 39 

Free flap failure 1 3 

Patients with ≥ 1 
complications 

19 53 



Neck Dissection and Chemoradiation 

Histopathology Salvage Neck Dissection 

Pathology # % 

R0 30  84 
Close 3 8 
Positive 3 8 



Neck Dissection and Chemoradiation 

Neck Control after Salvage Neck Dissection 

77% 



Neck Dissection and Chemoradiation 

Survival after Salvage Neck Dissection 

28% 



Neck Dissection and Chemoradiation 

Issue 1 

 Is it necessary to routinely dissect 
the N+ neck after treatment with 
radiation with or without 
chemotherapy? 



Neck Dissection and Chemoradiation 

Non-vital Tumor 



Neck Dissection and Chemoradiation 

Case: Male, 69 

 T2N2b oropharyngeal cancer 
 Recurrent swelling neck 9 

months after chemoradiation 
 PET positive 
 Primary controlled 
 Modified radical neck 

dissection  



Histopathology MRND-specimen: 
 
Level II: 2 metastases with extranodal spread, maximal diameter 2.5 cm 
Level III: 4 metastases with extranodal spread and (lymph) angio-
invasion 
Level IV: 1 metastasis with (lymph) angio-invasion.  
10 nodes without tumor 

Neck Dissection and Chemoradiation 



Neck Dissection and Chemoradiation 

Pros 

 “MND still appears to confer a 
disease-free survival and overall 
survival advantage with acceptably 
low morbidity” …….in patients with 
N2-3 disease undergoing CRT  

 BUT, do all patients with N2-3 
disease need it? 

Brizel D et al. Int J Rad Oncol Biol Phys 2004;58:1418 



Neck Dissection and Chemoradiation 

Study 

 Retrospective Study: 108 patients,  
advanced HNSCC  

 Hyperfractionated radiotherapy and 
concurrent cisplatin and 5-FU 
 

Brizel D et al. Int J Rad Oncol Biol Phys 2004;58:1418 

Neck Dissection # 

“Modified” 65 
None* 29 
* Physician and or patient preference 



Neck Dissection and Chemoradiation 

4-years Survival 

Brizel D et al. Int J Rad Oncol Biol Phys 2004;58:1418 

N-Stage Neck 
Dissection 

DFS Overall 

N1 Yes 70% 
No 70% 

N2-3 Yes 75% 77% 
No 53% 50% 

p = .04 



Neck Dissection and Chemoradiation 

Cons 

 Less than one third have 
histological evidence of nodal 
metastases 

 In cases with a CR: probability 
of an isolated recurrence in the 
neck is low (0% - 11%) 

Corry J et al. Cancer J 2001, 7:472 
Robbins KT et al. Arch otolaryngolg Head Neck Surg 1999, 125:670 
Chan AW et al. Int J Radiat Oncol Biol Phys 2001, 50:367 



Neck Dissection and Chemoradiation 

Amsterdam Head and Neck Group Study 

 68 neck dissections in 61 patients 
 Suspicion of residual or recurrent 

regional disease after CRT 
 42 SND and 26 MRND 

Van der Putten L et al. Head Neck 2009;31:593–603 



Neck Dissection and Chemoradiation 

Efficacy of Salvage ND following CRT 

Van der Putten L et al. Head Neck 2009;31:593–603 

cN-Stage Recurrence Salvage 

0-1 11% 3.5% 
2+ 32% 16% 



Neck Dissection and Chemoradiation 

Planned Neck Dissection for All N>1? 

 The paradigm to perform 
routine neck dissection based 
on N-staging is obsolete 

Corry J et al. Cancer J 2001, 7:472 
Robbins KT et al. Arch otolaryngol Head Neck Surg 1999, 125:670 



Neck Dissection and Chemoradiation 

Issue 2 

 The timing of the neck 
dissection 

 Related to regression after 
treatment and accuracy (esp. 
NPV) of imaging modalities 



Window for response evaluation,  

when acute inflammatory reactions subside and before long-term soft tissue damage 
is maximal 

Yom SS et al. Am J Clin Oncol 2005;28:385-92 

Dilemma: early diagnostics less reliable 

Early 
Salvage 

Acute 
effect 

Late 
effect
s 

4 wks 3 mos 
End of RT 

8 wks 

Time Window Response Evaluation  

Neck Dissection and Chemoradiation 



Rogers JW et al. Int J Radiat.Oncol Biol Phys 2004;58:694-7 

McCollum AD et al. Head Neck 2004;26:890-6 

Yao M et al  Int J Radiat Oncol Biol Phys 2005;63:991-9 

Porceddu SV et al. Head Neck 2005;27:175-81 

Author  Interval after chemoradiation Negative Predictive Value 

Rogers 4 weeks 14%                 (95%CI: 3%-45%) 

McCollum 4-12 weeks 73%                 (95%CI: 46%-99%) 

Yao; Porceddu   > 8 weeks 97% - 100%     (95%CI: 87%-99% en 96%-100%) 

Accuracy PET for detection of lymph node metastases  
is interval dependent: 

FDG-PET-CT: Regional Control 

Neck Dissection and Chemoradiation 



Neck Dissection and Chemoradiation 

Clinical or Imaging Abnormality 

PET-CT / MRI at 12 weeks 
 

positive  negative 
 

Neck Dissection             Observation 
 

positive negative 



Neck Dissection and Chemoradiation 

Issue 3 

 The extent of the neck 
dissection 



Neck Dissection and Chemoradiation 

Trend Towards more Selective Neck 
Dissection 

Author Selective 
Neck 

Dissection 

Recurrence 
in the Neck 

Stenson et al.  56 1 (2%) 
Robbins et al.  33 1 (3%) 

Robbins KT et al. 2004 J Am Coll Surg 199:913 
Stenson K et al. Arch Otolaryngol 2000;126:950 



Neck Dissection and Chemoradiation 

(Super) Selective Neck Dissection 

Courtesy of Dr. Jesus E. Medina 



Neck Dissection and Chemoradiation 

Location of Positive Nodes 

 Is single level dissection 
Feasible and safe? 

Robbins KT et al. Arch Otolaryngol 2007;133:486 



Neck Dissection and Chemoradiation 

Clinical Residual Adenopathy 
Confined to One Level (RADPLAT) 

 Number of Neck Dissections 57 
 Number of Patients  54 

 
 Positive node beyond   2*/54 (3.7%) 
             *one in a contiguous level 

Robbins KT et al. Arch Otolaryngol 2007;133:486 



Neck Dissection and Chemoradiation 

Summary 

 Evolving role of neck dissection in 21st 
century  

 Planned dissections based on cN-
stage are not recommended 

 Evaluations at 3 months (NOT earlier) 
 Trend towards more selective 

procedures 
 



Thank you for your attention 

1632 - Anatomy lesson of dr. Nicolaes Tulp  
    Rembrandt van Rijn 
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Concepts behind selection and 
delineation of target volumes in 

radiotherapy 

Vincent GREGOIRE, MD, PhD, Hon. FRCR 

Head and Neck Oncology Program, Radiation 
Oncology Dept. & Center for Molecular 
Imaging, Radiotherapy and Oncology, 

Université Catholique de Louvain, St-Luc 
University Hospital, Brussels, Belgium 

EHNS-ESTRO H&N course 
Florence, June 2016 

• Gross Tumor Volume: GTV 

• Clinical Target Volume: CTV 

• Planning Target Volume: PTV 

• Organ at Risk (OAR) 

• Planning Organ at Risk Volume 
(PRV) 

Target volumes in Radiation Oncology: 
ICRU definition 
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T2 N1 M0 Tonsil Cancer 

Primary 
Tumor 

Neck 
Node 

Harari et al., 2004 

EHNS-ESTRO H&N course 
Florence, June 2016 

H&N IMRT practice heterogeneity 

Harari et al., 2004 
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Sources of information 

•  Anatomy if the lymphatic system 

•  Lymph node distribution:       
 clinical 
 radiological 
 pathological 

•  Pattern of failure after selective treatment

EHNS-ESTRO H&N course 
Florence, June 2016 

State of the art 
• Predictive pattern of lymph node 

involvement in HNSCC 

• Selective neck treatment (irradiation or 
dissection) for selected N stage    

Definition of the extend of the 
CTV in the neck 
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Distribution of lymph node metastasis in 
oropharyngeal tumors (clinical examination)  

1% 

3% 

2% 

5% 

24% 
2% 

13% 

2% 

13% 
82% 

23% 

9% 

0% 

Ipsilateral nodes Controlateral nodes 

From Bataini and Lindberg 

EHNS-ESTRO H&N course 
Florence, June 2016 

Incidence of retropharyngeal lymph nodes 
in head and neck squamous cell carcinomas 

  N0 neck  N+ neck 

Oropharynx 
 pharyngeal wall (n=93)  16%  21% 
 soft palate (n=53)  5%  19% 
 tonsillar fossa (n=176)  4%  12% 
 base of tongue (n=121)  0%  6% 

Hypopharynx (n=136)  0%  9% 

Supraglottic larynx (n=196)  0%  4% 

Nasopharynx (n=474)  17%  47% 

From McLaughlin, Chua, Chong 
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Incidence of pathologic lymph node 
metastasis in oropharyngeal tumors 

2% 

2% 25% 

19% 

8% 

Clinically N0 neck (n=48) 

From Candela, 1990 

Clinically N+ neck (n=165) 

9% 

15% 71% 

42% 

27% 

EHNS-ESTRO H&N course 
Florence, June 2016 O’Sullivan B,  IJROBP 2001 

Unilateral or bilateral neck treatment? 

• 228 tonsil SCC: T1-T3, N0 or 
unilteral N+ 

• Unilateral wedge-pair fields 

• Contralateral neck failure: 
8/228 (3.5%) 

• Unilateral treatment if < 1 cm 
soft palate and/or base of 
tongue infiltration 
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Ipsilateral nodes Controlateral nodes 

From Kowalski et al., 1993 

Supraomohyoid neck dissection for lip (44%), 
oral cavity (82%), or other SCC. 

Incidence of ipsilateral and controlateral 
pathologic lymph nodes 

20% 
15% 

15% 

13% 
11% 

0% 

EHNS-ESTRO H&N course 
Florence, June 2016 

Pattern of neck failure after selective 
neck treatment by IMRT for HNSCC 
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Pattern of neck failure after selective 
neck treatment by IMRT for HNSCC 

Bayman et al., Clin. Oncol., 2014 

EHNS-ESTRO H&N course 
Florence, June 2016 

Oral cavity Carcinoma  

Which CTV for the neck? 

Grégoire et al., 2000 
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Oropharyngeal Carcinoma  

Which CTV for the neck? 

Grégoire et al., 2000 

EHNS-ESTRO H&N course 
Florence, June 2016 

Hypopharyngeal Carcinoma  
Which CTV for the neck? 

Grégoire et al., 2000 
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Which CTV for the neck? 

Grégoire et al., 2000 

Laryngeal Carcinoma  

EHNS-ESTRO H&N course 
Florence, June 2016 

Which CTV for the neck? 

Grégoire et al., 2000 

Nasopharyngeal Carcinoma  
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Unilateral treatment 

• lower gum 
• lateral border of mobile tongue 

• lateral floor of mouth 
• retromolar trigone 

• Cheek 

• tonsillar fossa / tonsillar pillars 
• lateral wall of piriform sinus 

EHNS-ESTRO H&N course 
Florence, June 2016 

Conformal radiotherapy and IMRT 
in Head and Neck Tumors 
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DAHANCA: http://www.dshho.suite.dk/dahanca/guidelines.html 
EORTC: http://www.eortc.be/home/ Radio/EDUCATION.htm 
RTOG: http://www.rtog.org/hnatlas/main.htm  

Conformal radiotherapy and IMRT 
in Head and Neck Tumors 

EHNS-ESTRO H&N course 
Florence, June 2016 

•  Cranial limit of level II 

•  Cranial, caudal and posterior limits of 
level V 

•  Caudal limit of level IV 

“Difficulties in the surgical-based definition 
of neck node levels” 

CT-based delineation of lymph node levels 
in the neck 

http://www.dshho.suite.dk/dahanca/guidelines.html
http://www.eortc.be/home/
http://www.rtog.org/hnatlas/main.htm
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Clinical Target Volumes (CTV) 

Grégoire, 2014 

Radiother Oncol. 2014 Jan;110(1):172-81. 

EHNS-ESTRO H&N course 
Florence, June 2016 

CT-based delineation of lymph node 
levels in the neck (revised version 2013) 

Grégoire, 2014 
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CT-based delineation of lymph node levels 
in the neck (revised version 2013) 

Grégoire, 2014 

EHNS-ESTRO H&N course 
Florence, June 2016 

Cranial limit of 
level II after 
SND (II-V) for 
N0 pts (n=10) 

Levendag et al., 2005 

CT-based delineation of lymph node levels 
in the neck 
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Upper limit of level II 

Lower limit of level IV 

DeR 

CT-based delineation of lymph node levels 
in the neck 

EHNS-ESTRO H&N course 
Florence, June 2016 

Upper limit of level II 

Upper limit of level V 

deP 

CT-based delineation of lymph node levels 
in the neck 
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EHNS-ESTRO H&N course 
Florence, June 2016 

VIa 

VIb 

IVb 
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VIa 

VIb 

IVa 
Vc 

EHNS-ESTRO H&N course 
Florence, June 2016 

III 

V 

VIa 
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II 

Ib 

Ia 

Va 

EHNS-ESTRO H&N course 
Florence, June 2016 

VIIa 

Xb 

VIII 

IX 

II 

Ib 
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Xb 

Xa 

VIII 

IX 

VIIa VIIb 

EHNS-ESTRO H&N course 
Florence, June 2016 
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Ghadjar et al. IJROBP, 2010 

From primary nodal GTV to 
“high dose” CTV 

EHNS-ESTRO H&N course 
Florence, June 2016 

96 neck nodes with ECE, 
96%<5 mm from capsule 

“For N1 nodes that are at high risk for ECE but not grossly 
infiltrating musculature, 1 cm clinical target volume margins 
around the nodal gross tumor volume are recommended to 
cover microscopic nodal extension in head-and-neck 
cancer.” 

From primary nodal GTV to 
“high dose” CTV 

Apisarnthanarax et al. IJROBP, 2006 
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•  231 lymph nodes in 98 
patients 

•  97% within 5 mm 

Ghadjar et al. IJROBP, 2010 

From primary nodal GTV to 
“high dose” CTV 

EHNS-ESTRO H&N course 
Florence, June 2016 

Recommendations for volume selection 
and delineation in HNSCC 

Limit of validity 

• Post-operative irradiation ? 

• N1-N3 neck ? 

“ Similar principles adapted 
according to sound clinical, 
radiological and pathological 

information” 
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Which CTV for the node positive and the 
post-operative neck? 

EHNS-ESTRO H&N course 
Florence, June 2016 

Recommendations for the node-positive 
neck 

•  In case of involvement of level II, delineation of the 
retrostyloid space (level VIIb) 

•  In case of involvement of level IV and/or Vb, delineation of 
the subclavicular fossae (level IVb and/or Vc) 

•  When a node is located at the boundary between two levels 
(e.g. level Ib and II), delineation of the two levels 

•  When node(s) abut a muscle (e.g. SCM or para-spinal), 
delineation of the muscle by 10-20 mm in all directions 

Grégoire et al., 2006 
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• The entire operative bed (identified by inflammation, edema, 
fibrosis, …) should be included in the CTV 

• In case of pathological involvement of level II, delineation of 
the retrostyloid space (level VIIb) 

• In case of pathological involvement of level IV and/or Vb, 
delineation of the subclavicular fossae (level IVb and/or Vc) 

• For pharyngeal primaries with node positive neck, inclusion of 
the retropharyngeal nodes (level VIIa) 

• When a pathological node is located at the boundary between 
two levels (e.g. level Ib and II), delineation of the two levels 

• When pathological node(s) abut a muscle (e.g. SCM or para-
spinal), delineation of the muscle by 10-20 mm in all 
directions 

Recommendations for the post-operative 
neck 

Grégoire et al., 2006 

EHNS-ESTRO H&N course 
Florence, June 2016 

H&N IMRT practice heterogeneity 
among Dutch Radiation Oncologists 

Rasch et al., 2007 
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Clinical Target Volume (CTV) for pharyngo-
laryngeal SCC 

EHNS-ESTRO H&N course 
Florence, June 2016 

88 oral cancers, 44 (50%) had signs of microscopic 
extension. The maximum distance from the border 
was 7.8 mm. Ninety-nine percent of all MD was within 
4.75 mm and 95% was within 3.95 mm of the GTV. 

Campbell et al. IJROBP, 2012 

From primary tumor GTV to CTV 
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GTV: Macroscopic tumor in T and N 
position, based on all available 
information. 

CTV1: Includes GTV-T and GTV-N with a 
concentric margin of 5 mm in all 
directions, modified for air and bone. 
Larger margin if ill-defined tumor. 

CTV2: Includes CTV1 and the volume 
surrounding CTV1 with the highest risk of 
subclinical spread; CTV1 with a 
concentric margin of 5 mm in all 
directions, modified for air and bone.  

CTV3: CTV2 and the elective nodal regions  
In N+ also include nodal areas at least  
2 cm cranial and caudal to GTV-N, and 
if invading muscle, include muscle at least 
2 cm cranial and caudal to GTV-N. 

DAHANCA 2013 CTV selection 
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Morbidity after Surgery 

Complications / Side-effects / Morbidity  

General 
 Anesthetic 
 Metabolic 
 DVT 
Surgical 
 Acute 
 Late 
 



Morbidity after Surgery 

Related to Surgery 

 Bleeding 
 Intra-operative 
 Post-operative 

 Chyle leakage 
 Infection 
 Wound healing 
 Flap failure 



Morbidity after Surgery 

Related to Surgery 

 Nerve injury 
 Cranial N. XI 
 Cranial N. V, VII, IX, 

X and XII 
 Brachial plexus 
 Phrenic 
 RLN 
 Sympathatic chain 



Morbidity after Surgery 

Most Frequent Side-effect after 
Neck Dissection 

 Pain 
 Impaired range of motion 
  Abduction 
  Anteflexion 
 Drooping of scapula 
 Important in health-related quality of life 



Morbidity after Surgery 

Shoulder Syndrome depends on: 

 Preservation of spinal accessory nerve  
 Modified radical neck dissection 
 Dissection level V 
 Selective neck dissection 
 



Morbidity after Surgery 

Shoulder Dysfunction after Different 
Types of Neck Dissection 

van Wouwe M. et al. Radiother Oncol 2009;90:196–201 



Morbidity after Surgery 

Chylous Leak 

 Lymphatic leak through wound drain 
 Injury to ductus thoracicus 
 Several cc to a liter or more per 24 hrs 
 Loss of fluids 
 Loss of electrolytes 
 Loss of WBC 
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Clinical Picture 



Morbidity after Surgery 
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Management 

 MCT diet 
 Parentral nutrition 
 Re-operation 
 Thoracosopic ligation 
 Interventional radiology 
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Reconstructive Objectives 

 Adequate wound healing 
 Maximize residual function 
 Restoration of sensation 
 Bulk replacement 
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Current Reconstructive Philosophy 

 Replacement of resected tissue with 
tissue that mimics its complex 
movements and changes in shape is 
currently not feasible 
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Current Reconstructive Philosophy 

 Attempts that maximize the 
patient’s possibility for 
compensatory mechanisms 
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Normal Physiology of Swallowing 

 Oral phase (completely voluntary) 
 

 Pharyngeal phase (reflective action) 
 

 Esophageal phase (completely 
involuntary) 
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Normal Physiology of Swallowing 
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Oral Phase 

 Entry of food into the oral cavity and 
preparation for swallowing 

 During this phase: 
 -mixing with saliva 
 -mastication 
 -formation of a cohesive bolus 
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Oral Phase 

 It requires coordination of: 
 -Lips 
 -Tongue 
 -Teeth 
 -Mandible 
 -Soft palate 
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Pharyngeal Phase 

 Initiated as tongue propels bolus 
posteriorly and the base of tongue 
contacts the posterior pharyngeal wall  

 Eliciting a reflective action that begins a 
complex series of events  
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Pharyngeal Phase 

 Soft palate elevates to prevent nasal 
reflux 

 Constrictor pharyngeal muscle contracts  
 Epiglottis inverts 
 Vocal cords adduct 
 Hyolaryngeal complex moves antero-

superiorly 
 Cricopharyngeus muscle relaxes  
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Esophageal Phase 

 peristaltic waves 
 

Total swallow time from lips to stomach 
is less than 20 seconds 
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Normal Physiology of Swallowing 

+

-

    Lingual Driving                         Pharyngeal Clearing 

         Force                                              Force 

  

                     Oropharyngeal Propulsion Pump 

  

                     Effective Pharyngeal Swallowing 

  

                      Hypopharyngeal Suction Pump 
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Oral Cavity 

 Predicable but complex swallowing problems 
 -Location 
 -Size 
 -Tumor extent 
 -Reconstruction procedure  
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Oral Cavity 

 Chewing 
 Controlling food in the mouth 
 Initiating the swallow  
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Oral Cavity 

 Resections of up to one third of tongue result in only 
transient swallowing problems  

 Maximal function after composite resections with 
neural control and some tongue movement 

 These patients can regain oral nutrition 1 month 
postoperatively (if no other structures are involved) 
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Oral Cavity 

 More severe problems when tongue tethering to 
floor-of-mouth or hypoglossal nerve sacrifice  

 Resections of hard palate or tongue result in loss of 
pressure needed to propel the bolus into pharynx 
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Oropharynx 

 Excision usually causes more severe 
dysphagia since tongue base plays a critical 
role in 

  -initiating swallow 
  -propelling bolus through pharynx 
  -efficient pharyngeal peristalsis  
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Oropharynx 

 Any procedure that minimizes the tongue 
base to posterior pharyngeal wall contact can 
result in: 
 Delayed initiation of the swallow resulting in 

aspiration before swallow 
 Reduced pressure generation causing   pharyngeal 

stasis post-swallow 
 Reduced hyolaryngeal elevation causing 

pharyngeal stasis and post-swallow aspiration  
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Oropharynx 

 Combined resections of soft palate and 
 tonsillar pillars may impact bolus transport 

causing nasopharyngeal reflux and 
pharyngeal stasis  
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Videofluoroscopy 



Excision and Reconstruction Tonsillar 
Carcinoma  

Morbidity after Surgery 



Quality-of-life  

Borggreven PA et al. Head Neck 2005;27:785-93,  
Oral Oncol 2007;43:1034-42, Head Neck 2007;29:638-47 

Morbidity after Surgery 



Quality-of-Life 

Borggreven et al. Oral Oncol 2007;10:1034-1042 

Morbidity after Surgery 

007;10:1034-1042


Comparison Advanced   
Oropharyngeal Carcinomas 

 

Number 

Period 

Mean age (yrs) 

HPV positive (%) 

Surgery +/- RT 
42 

1998-2000 

55 

27 

Chemoradiation*  
75 

2000- 

58 

26 

 

*With salvage surgery if needed 

Non-significant difference in gender distribution and comorbidity 

Leemans CR et al. in preparation 

Morbidity after Surgery 



Overall Survival (n=117)  

Months
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Surgery +/- RT (26% HPV+) 

ChemoRT (27% HPV+) 

Leemans CR et al. in preparation 
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Global Quality of Life (n=117)  
  

0
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Leemans CR et al. in preparation 
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Swallowing (n=117)  

Surgery +/- RT 

ChemoRT 
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Verdonck IM et al. in preparation 
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Emotional Functioning (n=117)   
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Verdonck IM et al. in preparation 
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Fatigue (n=117)  
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Verdonck IM et al. in preparation 
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Conclusions 
 

 

Adequate patient counselling 

Prevention starts during surgery 

Close monitoring as to complications 

Early intervention if indicated 

 

Morbidity after Surgery 



Florence, 26-29. June 2016

Morbidity (acute and late)Morbidity (acute and late) 
after RT, RT-CH, RT-EGFR inhibitors 

Jesper Grau Eriksenp



Therapeutic ratio

Side effectEffect

Acute

Late

Tumor control  

Survival



Why should we care?

DAHANCA 18: concomitant chemoradiotherapy

p16pos 93%

Oropharynx: HPV/p16 status (n=141)

10
0

Oropharynx 83%

Dahanca 18: Site-specific LCR (n=227)
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Benzten et al Acta Oncol 2015



Definitions

90 d

Early responding tissues
Late responding tissues

Rubin  IJROBP 1995
90 days



Mucositis



Oral candidiasis



Skin reactions



Definitions

90 d
Rubin  IJROBP 1995

90 days



Late effects



Trismus

03/01/13



Dysphagia

03/01/13



Osteoradionecrosis

Modified from Lartigeau 2012



Late effects



Overall treatment time

Dose per fraction

volume



Accelerated Radiotherapy
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Acute morbidity  - DAHANCA 6 & 7

Mortensen et al 2012



Late morbidity  - DAHANCA 6 & 7

Fibrosis Mucosal atrophyFibrosis Mucosal atrophy

Mortensen et al 2012



Late morbidity  - DAHANCA 6 & 7

Analgesics Dysphagia

MucosalMucosal 
oedema

Xerostomia

Mortensen et al 2012



Rationale for hyperfractionation

Small dose per 
fraction: Relative 

more tumormore tumor 
damage vs late 

morbidity

Therapeutic ratio
vs

dose per fraction



Hyperfractionation: EORTC 22791

356 ptt

Loco‐regional control Late effects

p = 0.02
n.s.

Improved Terapeutic Ratio:
Increase in tumour controlIncrease in tumour control
Increased acute toxicity (Confl. mucositis - conv: 49%; HFX: 67%) 
But same late morbidity

Horiot 1992



Accelerated fractionation: EORTC 22791

Acute side effects

03/01/13Horiot Radiother Oncol 1997



Jensen J Support Care Cancer 2010



IMRT versus conformal treatment

Nutting Lancet Oncol 2011



IMRT versus conformal treatment

Nutting Lancet Oncol 2011



IMRT versus conformal treatment

Retrospective analysis; 241 patients. 
150 b f O t 2004 ith 3 D RT 91 ft O t 2004 ith IMRT150 before Oct. 2004 with 3-D RT; 91 after Oct. 2004 with IMRT

p=0.002p 0.002

Acute xerostomia grade ≥ 2 Acute mucositis grade ≥3

03/01/13Vergeer IJROBP 2009



IMRT versus conformal treatment

Retrospective analysis; 241 patients. 
150 b f O t 2004 ith 3 D RT 91 ft O t 2004 ith IMRT150 before Oct. 2004 with 3-D RT; 91 after Oct. 2004 with IMRT

p=0.002p 0.002

Acute xerostomia grade ≥ 2 Late xerostomia grade ≥ 2

03/01/13Vergeer IJROBP 2009



Ch di hChemo-radiotherapy



ECOG/SWOG: Head and neck intergroup (295 pts.)

Disease 
specificspecific 
survival

B
C

A

C

OverallMorbidity

(3 cycles of 100 mg/m2)

Overall 
survival

Morbidity

C

B

A
C

Adelstein et al. 2003 



Acute side effects: C-SRT versus C-ART

RTOG 0129

Nguyen-Tan JCO 2014



Compliance to concurrent C-RT

• 1/3 of pts. in trials do not receive the planned number of cisplatin cycles 
• Compliance decreases over timeCompliance decreases over time
• C-RT regimens are affected by longer overall treatment times
• More frequent treatment interruptions than radiotherapy alone

Bernier J 2009



Importance of fractionation

Bourhis  2012



GORETEC 99-02: PEG-tube dependency

Bourhis  2012



GORETEC 99-02: Late toxicity

Bourhis  2012



Late morbidity

Analysis of 3 RTOG trial with C-RT 

(RTOG 91-11, 97-03, and 99-14)( )

In total 230 patients

• 43% severe late morbidity
• 40% larynx/pharynx dysfunction 
• 13% tube feeding >2 Y after C-RT

Machtay M 2008 



DAHANCA 18 - low dose weekly cisplatin

C-RT standard in Denmark from January 1. 2007

All ti D i h ti t f 4 f 5 N ti l HNSCCAll consecutive Danish patients from 4 of 5 National HNSCC 
centres from 2007-2010

Incusion criteria:
- UICC st III-IV, SCC,

Oral cavity larynx oropharynx hypopharynx- Oral cavity, larynx, oropharynx, hypopharynx
- GFR > 50mg/ml
- WHO performance 0 - 2WHO performance 0 2

Treatment:
Radiotherapy: 66 68Gy 2Gy/F 6 F/week +- Radiotherapy: 66-68Gy, 2Gy/F, 6 F/week, +

- Nimorazol 1200mg/m2. +
- Cisplatin 40mg/m2 x 1 weekly during radiotherapyp g y g py

Benzten et al Acta Oncol 2015



DAHANCA 18 patients

227 patients, 78% male, Median age 58 (range 32-82).

Follow-up: 46 months (range 24-73 mo)

T1 T2 T3 T4 All

N0 0 0 3 2 5N0 0 0 3 2 5

N1 14 22 10 9 55

N2 40 60 37 18 155

N3 3 5 0 4 12

All 57 87 50 33 227

Benzten et al Acta Oncol 2015



DANANCA 18: compliance

Compliance Radiotherapy and Chemotherapy

Total dose Gy 59,7 60 64 66 68
Number 1 3 1 100 122

72% got 5 cycles
%
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Benzten et al Acta Oncol 2015



DAHANCA 18: outcome

Benzten et al Acta Oncol 2015



DAHANCA 18: morbidity

Sideeffect Acute (during treatment) (n=227)( g ) ( )
            n                            %

Need of feeding tube           146                          64
Dysphagia only fluid nutrition 168 74Dysphagia, only fluid nutrition          168                          74

Sid ff t Ch i 2 ft t t t ( 181)Sideeffect

Need of feeding tube

Chronic 2 years after treatment (n=181)
            n                            %
            6                             3

Dysphagia, only fluid nutrition
Significant dryness of mouth/throat
Significant mucousal atrophy

           17                            9
           35                           19
            4                            2g p y

Pronounced fibrosis of the neck            25                           14

Benzten et al Acta Oncol 2015



DAHANCA 18: morbidity

100(%
)

80
fe

ed
in

g 

64%
60

of
 tu

be
 

36%40

pe
nd

en
t 

12%
4%

20

en
ts

 d
ep

0
During C‐RT 2 mo 5‐8 mo 12 moPa

ti

Benzten et al Acta Oncol 2015



Bi di hBio-radiotherapy



The “Bonner-trial”

03/01/13Bonner JA Lancet Oncol 2010



Side effects to bio-radiotherapy

• Grade III/IV radiation dermatitis is observed in 49-77% of 
HNC patients treated with cetuximab and RTHNC patients treated with cetuximab and RT

• 31% RT-pause 10 dg (9-15)

03/01/13

Bonner JA Lancet Oncol 2010

Pryor DL; Giro C Radiother Oncol 2009



RTOG 0522: C-RT ± cetuximab for stage III-IV HNSCC

• 940 pts with stage III-IV HNSCC of the larynx and pharynx
N i ifi t diff i PFS OS• No significant differences in PFS or OS

• Triplet patients had higher rates of grade 3-4 mucositis 
d ki tiand skin reactions

Ang, ASCO 2011



DAHANCA 19

Eriksen, ECCO 2013



DAHANCA 19 acute effects

Eriksen, ECCO 2013



DAHANCA 19 acute effects

Eriksen, ECCO 2013



Skin toxicity



Bio-radiation toxicity

Eriksen 2009



Late side effects

Eriksen, ESTRO Forum 2015



Kidney toxicity

• Grade 3 4 hypomagnesemia• Grade 3-4 hypomagnesemia 
in 2-6% treated with mab’s

• G3-4 in a controlled setting: 
< 3 mo cetuximab: 0 5%< 3 mo. cetuximab: 0-5%
3-6 mo. cetuximab: 3-23%
> 6 t i b 12 47%> 6mo. cetuximab: 12-47%

Ti d l• Tiredness, somnolence,  
seizures, cardiac arrythmias



No hypomagnesaemia during treatment

Normal values: 0.67-1.10 mmol/L

Eriksen, ESTRO 2014



Is EGFR-I and radiotherapy less toxic?

RT-Z: 78 pts; C-RT: 224 pts
Eriksen, ESTRO forum3 2015



Be alert on future combinations!

f G / fVemurafenib + 20Gy/4fx

Anker, JCO 2013



Time for a paradigm shift?

• Doctor reported versus patient reported?

• EORTC QLQ-H&N35EORTC QLQ H&N35
• EORTC QLQ-C30
• PRO-CTCAE
• MDADI

Jensen, Radiother Oncol 2006



To know To prevent To treat

• Planning of radiotherapy

• Dental prophylaxis (dental extractions)• Dental prophylaxis (dental extractions)

• Avoidance of tobacco and alcohol

• Oral care

• Nutritional supportNutritional support

• Awareness when combining modalities

• Close monitoring during treatment



S i d i ( h ) di iSupportive care during(chemo)radiation 
or anti-EGFR + radiation

Jean-Pascal Machiels
Department of Medical Oncology

Clinique de cancérologie cervico maxillo facialeClinique de cancérologie cervico-maxillo-faciale
Université catholique de Louvain, Brussels, Belgium



The problem

Radiation
Radiation + cetuximab
Chemoradiation

The price to pay is more toxicities

The most frequent toxicities are:

- mucositis
- dermatitis

h t l i l t i iti- hematological toxicities
- anti-EGFR skin toxicity



Acute mucositis

XerostomiaXerostomia

Dermatitis

Anti-EGFR skin toxicity

Anemia

Issues related to chemotherapy 

Issues related to co-morbidities and head and neck cancerIssues related to co morbidities and head and neck cancer



Acute mucositis: physiopathology

RT or CT

ROSROS

DNA injury and cell deathTranscriptional factors: NFb 

Reactive oxygen species = ROS
IL-1, IL-6, TNF-alpha
Cyclo-oxygenase 2, …y yg

Ti i j d t iTissue injury and apoptosis



Acute mucositis: grading

NCI-CTC/RTOG
G d 0 N itiGrade 0 No mucositis
Grade 1 Erythema
Grade 2 Pseudomembranous ulceration < 1 5 cm and non confluentGrade 2 Pseudomembranous ulceration < 1.5 cm and non confluent
Grade 3 Pseudomembranous ulceration > 1.5 cm and confluent
Grade 4 Ulceration with necrosis
Grade 5 Death

WHO
Grade 1 Erythema, pain
Grade 2 Ulceration and can eat solid foodGrade 2 Ulceration and can eat solid food
Grade 3 Ulceration and can eat liquid only
Grade 4 No food intake is possibleG ade o ood ta e s poss b e



Acute mucositis : frequency

Mucositis grade 3/4 RT RT+CT Chemotherapy

RTOG 95 01* 34% 77% Cisplatin 100 mg/m2 day 1 22 43RTOG 95-01* 34% 77% Cisplatin 100 mg/m2, day 1, 22, 43

EORTC 22931* 21% 41% Cisplatin 100 mg/m2, day 1, 22, 43

GORTEC 94-01 39% 71% Carboplatin/5-FU, three times

RTOG 91-11 24% 43% Cisplatin 100 mg/m2, day 1, 22, 43

RTOG 0522 NA 33% Cisplatin 100 mg/m2, day 1 & 22RTOG 0522 NA 33% Cisplatin 100 mg/m2, day 1 & 22
86% used IMRT

Cooper et al. NEJM 2004
Bernier el NEJM 2001

* Huge variation from one study to another
Bernier el. NEJM 2001
Calais et al. JNCI 1999
Forastiere et al. NEJM 2003
Ang KK et al. JCO 2014



Acute mucositis : frequency

RT
Side effect

RT Cetuximab
+ RT p-value

M i i / i i 52% 56% 0 44Mucositis/stomatitis 52% 56% 0.44

Dysphagia 30% 26% 0.45

Radiation dermatitis 18% 23% 0.27

Xerostomia 3% 5% 0.32Xerostomia 3% 5% 0.32

Fatigue/malaise 5% 4% 0.64

Acne-like rash 1% 17% <0.001

Infusion-related reactions 0% 3% 0.01

Bonner J, et al NEJM 2006



Acute mucositis : frequency

Ci l ti C t i b

Side effect

Cisplatin
+ RT

Cetuximab
+ RT

p-value

Mucositis/stomatitis 53% 59% 0.44

Low number of patients, n=70

Magrini et al JCO 2006



Acute mucositis: risk factors

Radiation therapy fieldRadiation therapy field
Addition of chemotherapy

Tobacco
Alcohol

d l dPreexisting dental disease
Change in salivary flow
Oral bacteria floraOral bacteria flora
Advanced stage
Immunosuppression due to comorbidities (diabetes, …)pp ( , )
Xerostomia
Low body mass index



Acute mucositis: consequences

• Pain, discomfort, dysgeusia, mouth and throat soresPain, discomfort, dysgeusia, mouth and throat sores

• Excessive visquous secretions that may lead to nausea, vomiting,
and gagging

f h b l d ll• Impairment of the ability to eat and swallow
Feeding tube and hospitalization

• Infection: systemic or aspiration pneumonia

• Treatment interruption: « perte de chance »



Acute mucositis: prevention

• Not enough scientific evidence to provide guidelinesNot enough scientific evidence to provide guidelines

• However, there is a general consensus that basic oral care is important to
- Decrease pain
- Avoid surinfection

d h k f d- Reduce the risks of caries and gingivitis

• Basic oral care included• Basic oral care included
- good hygiene = dentist before treatment and mouth hygiene during 

treatment
- soft tooth brush
- mouthwash with normal saline solution and sodium bicarbonate

Kuk et al. ASCO 2011
McGuire et al Support care cancer 2013



Not recommended interventions

• Cryotherapy

• Amifostine• Amifostine 

• Glutamine 

• Steroids and anti-inflammatory drugs

• Barrier agents : Sucralfate, GelClair®, MuGard®and Mucotrol® 

• Allopurinol gel, Chlorhexidine, Povidone-iodine; Triclosan mouth 
washes,  Iseganan mouth washes,  Aloe vera,  Granulocyte 
macrophage colony-stimulating factor, Pure natural honey 
Misoprostol and Prostaglandin E2 Antibiotic + antifungal pastilles 
( t i i l i i t b i d h t i i b it i(containing polymixin, tobramycin and amphotericin orbacitracin, 
clotrimoxazole and gentamicine)

03/01/13

De Sanctis et al. Crit Reviews in 
Oncology/Hematology 2016



Acute mucositis: prevention

Mouthwash with saline solution and bicarbonateMouthwash with saline solution and bicarbonate 

Drug Recommendation

B d i * Y A ti i fl tBenzydamine* Yes Anti-inflammatory
Analgesic and anesthesic
Antimicrobial

Chlorhexidine No Oral care protocol

Anti-fungal agents ?

Anti-microbial agents ?

* Similar activity mouthwash (nystatin, diphenhydramine and dexamethassone) + sucralfate (ASCO 2011) Similar activity  mouthwash (nystatin, diphenhydramine and dexamethassone)  sucralfate (ASCO 2011)

Saunders et al Support care cancer 2013
Kuk et al. ASCO 2011
McGuire et al Support care cancer 2013
Nicolatou-Galtis et al Support care cancer 2013



Acute mucositis: prevention

Palifermin 

- is a recombinant truncated form of human keratinocyte growth
factor (KGF), a member of the fibroblast growth factor family, that ( ), g y,
acts on epithelial tissue to exert a cytoprotective effect against 
chemotherapy- and radiation therapy–induced mucosal injury

- approved for prophylaxis against severe mucositis among patients 
undergoing HSCT for hematologic malignancies.

Trotti et al. JCO 2009



Acute mucositis: prevention palifermin

Postoperative chemoradiation: placebo versus palifermin 120 g/kg/week p p p g g

Henke et al. JCO 2011
Le et al. JCO 2011



Acute mucositis: prevention palifermin

Palifermin 

- Similar study with curative definitive chemoradiotherapy (n=188)

- No impact on PFS and survival but not the primary end point

- No significant impact on pain, treatment break, and feeding tubes

Henke et al. JCO 2011
Le et al. JCO 2011



Acute mucositis: treatment

• Avoid to stop radiation and/or chemoradiation

• Treat fungal or bacterial infection (systemic)

• Analgesic: morphine 

• Adequate Hydratation

• Mouthwash with analgesic

• Swallowing exercise

Guidelines: 

- Multinational Association of Supportive Care in Cancer (MASCC)

- NCCN Keefe et al. Cancer 2007



Acute mucositis: enteral feeding

• Controversial to use enteral feeding upfront• Controversial to use enteral feeding upfront

• Nasogastric tube versus gastrostomy: no difference demonstratedg g y

• If weight loss is more than 10%: enteral feeding is indicated

Rosenthal et al. Semin Radiat Oncol 2009
Salas S et al Radioth Oncol 2009



Acute mucositis: low level laser

N= 75 , Low-level laser versus placebo, chemoradiation
d ¾ iti t i ifi tl d d t k 4 ( 0 08)- grade ¾ mucositis not significantly decreased at week 4 (p=0.08)

- less treatment interruption due to mucositis: 6 vs 0 (p= 0.02)

N= 94 , Low-level laser versus placebo, chemoradiation
- grade ¾ mucositis decreased: 48% vs 6.4 % (p<0.001)
- less treatment interruption, less pain, less gastrostomia, better      
Q&L

N= 220 , Low-level laser versus placebo, chemoradiation
better quality of life (FACT HN questionnaire)- better quality of life (FACT-HN questionnaire)

- significant reduction in severe mucositis, opoid analgesic, and 
parenteral nutrition p

Gautam AP et al. Supportive care Cancer 2013
Gouvêa de Lima et al. Int J Radiat Oncol Biol Phys  2010
Antunes et al. Radiotherapy Oncol 2013



Acute mucositis

XerostomiaXerostomia

Dermatitis

Anti-EGFR skin toxicity

Anemia

Issues related to chemotherapy 

Issues related to co-morbiditiesIssues related to co morbidities



Xerostomia

C l 60 0% l d /Convential RT: 60-70% long term moderate/severe xerostomia

Xerostomia severity depends on the dose received by the glands theXerostomia severity depends on  the dose received by the glands, the 
irradiated volume, and time from RT

Consequences:
- dental caries
- oral mucosal integrity: oral pain, loss taste, difficulties in 
swallowing and chewing, sleep up disorders and oral infections

- problem with nutritional intake and weigh lossproblem with nutritional intake and weigh loss

Wijers et al. Head Neck 2002



Xerostomia

Amifostine recommended by ASCO for RT but not for CRT.
d d h d 2 f % 3 % ( 002)- reduced chronic xerostomia grade 2 from 57% to 34% (P = .002).

Pilocarpine approved by FDAPilocarpine approved by FDA. 
- N =249 
- patients randomized between placebo versus pilocarpine 5 mgrp p p p g

N=249 P-value
P i f li f i P 0 05Preservation of salivary function P< 0.05
Quality of life P=NS

Gustatory stimuli (chewing, acid substance, saliva substitute, ..)

Buglione et al, Critical Reviews Oncology/hematology 2016
Hensley et al. JCO 2009
Fisher J Int J Radiat Oncol Biol Phys 2003



Xerostomia:  amifostine tumor protection ?

12 trials: 1119 patients

©2011 by American Society of Clinical Oncology

Bourhis et al. JCO 2011



Xerostomia:  amifostine toxicity?

IV (%)
N= 143

S/C (%)
N= 148

P value

Nausea/vomiting 29% 36%

Hypotension 20% 8% < 0.05

Ski h 10% 22% < 0 05Skin rash 10% 22% < 0.05

Local pain 8% < 0.05

Fever 2% 0%Fever 2% 0%

Asthenia 1% 6%

Bardet et al. JCO 2011



Xerostomia

d l d d h ( )Intensity modulated radiation therapy (IMRT)

- PASSPORT phase III trial compared IMRT with to conventional RTPASSPORT phase III trial compared IMRT with to conventional RT 
- n=94

IMRT Conventional
Grade 2 xerostomia at 12 months 37% 74%
G d 2 i 24 h 29% 83%

p< 0.05

Grade 2 xerostomia at 24 months 29% 83%

p< 0.05

- No difference in terms of PFS, OS, and other late toxicities

Nutting et al. Lancet Oncol 2011



Acute mucositis

XerostomiaXerostomia

Dermatitis

Anti-EGFR skin toxicity

Anemia

Issues related to chemotherapy 

Issues related to co-morbiditiesIssues related to co morbidities



Radiation dermatitis: grading

NCI-CTC/RTOG
G d 1 F i t th d d tiGrade 1 Faint erythema or dry desquamation

Grade 2 Moderate to brisk erythema; patchy moist desquamationGrade 2 Moderate to brisk erythema; patchy moist desquamation, 
mostly confined to skin folds and creases; moderate 
oedema

Grade 3 Moist desquamation other than skin folds and creases; 
bleeding induced by minor trauma or abrasion

Grade 4 Skin necrosis or ulceration of full thickness dermis; 
spontaneous bleeding from involved sitespontaneous bleeding from involved site

Grade 5 Death



Skin toxicity: Radiation dermatitis

Radiation RT RT+CT Systemic treatment
dermatitis 3/4

RTOG 95 01 21% 14% Cisplatin 100 mg/m2 day 1 22 43RTOG 95-01 21% 14% Cisplatin 100 mg/m2, day 1, 22,43

RTOG 91-11 9% 7% Cisplatin 100 mg/m2, day 1, 22,43

Bonner 18% 23% Cetuximab

Around 15-20% related to:Around 15-20% related to:
the total dose of RT and the RT field, 
the dose per fraction, 
CT or cetuximab

Cooper et al. NEJM 2004
Forastiere et al. NEJM 2003
Bonner et al. NEJM 2006

CT or cetuximab



Life-threatening skin toxicity with cetuximab

Budach, et al. NEJM 2007



Management
General
IF YOU ARE NOT A RADIOTHERAPIST, DO NOT DO ANYTHING BEFORE 
S G /ASKING HER/HIM

Maintain hygiene and gently clean and dry skin in the radiation field shortlyMaintain hygiene and gently clean and dry skin in the radiation field shortly 
before radiotherapy

Topical moisturisers, gels, emulsions and dressings should not be applied 
shortly before radiation treatment 

Avoid sun and alcohol-based lotions

Grade 1: Use of a moisturiser is optionalGrade 1: Use of a moisturiser is optional

Bernier et al. Ann Oncol 2008



Management
Grade 2-3: 
One or combinations of the following topical approaches may be used:

- Drying gels, possibly with the addition of antiseptics (chlorhexidine-
based creams) )

- An anti-inflammatory emulsion, such as trolamine 
- Hyaluronic acid cream 
- Hydrophilic dressings
- Zinc oxide paste

Sil e s lfadia ine o beta gl can c eam sho ld be applied afte- Silver sulfadiazine or beta glucan cream should be applied after 
radiotherapy (in the evening) after cleaning the irradiated area

If infection treated as indicated with topical or systemic antibiotics 

Bernier et al. Ann Oncol 2008



Management
Grade 4: 

f h d d d d bVerify that radiation dose and distribution are correct 

Requires specialised wound care and should be treated on a case by
case basis

Bernier et al. Ann Oncol 2008



Acute mucositis

XerostomiaXerostomia

Dermatitis

Anti-EGFR skin toxicity

Anemia

Issues related to chemotherapy 

Issues related to co-morbiditiesIssues related to co morbidities



Systemic skin toxicity with anti-EGFR

B

C D

(A) Papular lesions on the chest; (B) papulopustular eruption on the back; 
(C) l f f lli l t l (D) fl t t l th

60-80%
Macular, papular, pustular rash, = acne-like rash (or folliculitis)

(C) close-up of follicular pustules; (D) confluent pustules on the noseSometimes: severe pruritus 
Segaert S, Van Cutsem E. Ann Oncol 2005



Systemic skin toxicity with anti-EGFR

A

C

35% 
Dry skin, xerosis and fissure

Segaert S, Van Cutsem E. Ann Oncol 2005



Systemic skin toxicity with anti-EGFR

A

C

10-20%10-20%
Paronychia and pyogenic granuloma
Nail: discoloration and onycholysisy y

Segaert S, Van Cutsem E. Ann Oncol 2005



Systemic skin toxicity with anti-EGFR

A

C

Trichomegaly and hyperpigmentation

Segaert S, Van Cutsem E. Ann Oncol 2005



Systemic skin toxicity with anti-EGFR

NCI-CTC version 4.0 (acneiform rash, dry skin)

Grade 1 < 10% BSA with or without symptoms

Grade 2 10-30% BSA with or without symptoms

Grade 3 >30% BSA with or without symptoms

Grade 4 infection (AB) or life-threathening



Systemic skin toxicity with anti-EGFR

Prevention

- Using sunscreens; 

- Avoiding habits/products that can produce dry skin (hot water, alcohol based cosmetics);g p p y ( )

- Enhancing skin hydration (bath oils, etc.); 

- Using frequently alcohol-free moisturizing creams; 

- Using tocopherol oil or gel; 

- Avoiding tight shoes;

idi i b d h h i i h l h i h l ibl d- Avoiding excessive beard growth, shaving with regular shaving razor, sharp multiblade; 

using pre-shaving cream emollients and moisturizing aftershave, not using alcohol and 

aftershave or using electric shaveraftershave or using electric shaver. 

Pinto S, et al the oncologist 2011



Systemic skin toxicity with anti-EGFR

Antiacne or antirosacea (erythromycin or clindamycin gel)

Mild

Antiacne or antirosacea (erythromycin or clindamycin gel)

Topical corticosteroids

Antihistaminic if itching

Oral tetracycline: i.e. minocycline 100 mg/day (pustule)

Severe
Paronychia: hygiene, Potassium permanganate soak, topic steroids and antibiotics,  silver 

nitrate
Segaert S, Van Cutsem E. Ann Oncol 2005



Diarrhea and hypomagnesemia with anti-
EGFREGFR

Diarrhea : Please inform the patient !!!
More frequent with PAN-HER inhibitor

Hypomagnesemia: please follow and correct !Hypomagnesemia: please follow and correct !

Segaert S, Van Cutsem E. Ann Oncol 2005



Acute mucositis

XerostomiaXerostomia

Dermatitis

Anti-EGFR skin toxicity

Anemia

Issues related to chemotherapy 

Issues related to co-morbiditiesIssues related to co morbidities



Anemia

Anemia occurs frequentlyAnemia occurs frequently

Tumor response to radiotherapy in patients with pre-existing anemia is less p py p p g
satisfactory than in patients with normal hemoglobin

In a review of 12 studies in cervical and SCCHN, anemia was a significant 
predictor of negative response or poor prognosis

? correction of anemia during radiotherapy does not improve survival 
and local control
? smoking reduces the oxygen carrying capacity of the blood through 
formation of carboxyhemoglobin



Anemia and erythropoietin: Cochrane database

Meta-analysis of five studies with a total of 1397 patientsMeta analysis of five studies with a total of 1397 patients

Radiation therapy versus radiation therapy + EPOpy py

Significantly worse overall survival for RT plus EPO was observed  
compared to RT alone 

odds ratio 0.73; (95% CI 0.58 to 0.91); p = 0.005

However, the target hemoglobin concentration was higher than 
recommended in four of the five trial and may have had a significant rolerecommended in four of the five trial and may have had a significant role

Lambin P Cochrane Database Syst Rev 2009



Anemia: treatment

Do not use erythropoietin outside a clinical trialDo not use erythropoietin outside a clinical trial

Correction of hemoglobin (HB > 11, 12-14 ) is appropriate with blood g ( ) pp p
transfusion



Acute mucositis

XerostomiaXerostomia

Dermatitis

Anti-EGFR skin toxicity

Anemia

Issues related to chemotherapy 

Issues related to co-morbiditiesIssues related to co morbidities



Issues related with chemotherapy

Most frequently used cytostaticsMost frequently used cytostatics

Cisplatinp
Carboplatin
Docetaxel
5-Fluorouracil

What are the specific recommendations to use these agents?What are the specific recommendations to use these agents?



Issues related with chemotherapy

Cisplatin 
NephrotoxicityNephrotoxicity
Peripheral neuropathy
Ototoxicityy
Less hematotoxicity than carboplatin

Conditions for cisplatin administration
Creatinine Clearance > 60 ml/min
N t hil t 1000/ 3Neutrophil count > 1000/mm3
Platelet count > 75 000/mm3
Although not cardiotoxic be sure that the patients has a heart functionAlthough not cardiotoxic, be sure that the patients has a heart function 
compatible with administration of 4 liter of saline solution in less than 
24 hours



Issues related with chemotherapy

Cisplatin  in the clinic

Cisplatin 100 mg/m2 in hospitalization
Be sure the patient is not dehydrated before startingp y g
Hyperhydration to force the diuresis
When the patient start to urinate, cisplatin can be started
Monitor urine output and weight, add furosemide if needed

Hi hl t d it t (E d) ti HT3Highly emetogen: used apprepitant (Emend), anti-HT3, … 

Important to inform the patient to come back to the hospital rapidly ifImportant to inform the patient to come back to the hospital rapidly if 
he/she cannot keep water to preserve kidney function



Issues related with chemotherapy

Carboplatin

More hematological toxicities 
No nephrotoxicityp y
Less neuropathy

Ambulatory treatment

5 Fl il5-Fluorouracil

Frequently used in combination with cisplatin and carboplatinFrequently used in combination with cisplatin and carboplatin
Mucositis more frequent



Issues related with chemotherapy

Docetaxel (Taxanes)

Use with corticosteroids to avoid capillary leak syndromep y y
Polyneuropathy
Oedema

D t l f tl d i i d ti h ith i l ti d 5 FUDocetaxel frequently used in induction approach with cisplatin and 5-FU



Issues related with chemotherapy

Grade 3/4 Vermorken Posner
PF         vs        TPF PF vs        TPF

Neutropenia 52.5%             76.9% 56%                 83%
Th b i 17 9% 5 2% 11% 4%Thrombopenia 17.9%             5.2% 11%                  4%
Febrile neutropenia 2.8%               5.2% 7%                    12%
Infection 6.1% 6.9% 5% 6%Infection 6.1%               6.9% 5%                    6%

Stomatitis 11.2%             4.6% 27%                  21%

Prophylactic antibiotics, ciprofloxacine 500mg bid started day 5 for 10 days
Consider prophylactic G-CSF

Posner et al. NEJM 2007; Vermorken et al. NEJM 2007



How are you managing febrile neutropenia ?

DefinitionDefinition

Treatment

03/01/13



How are you managing febrile neutropenia ?
Definition: fever > 38.0°C and neutrophil < 500/mm3

Tricks with head and neck cancer:
- No severe neutropenia

Fever not all time present: silent aspiration- Fever not all time present: silent aspiration 
pneumonia (monitore C-reactive protein)

Treatment:
- Monotherapy, Antiobiotic IV in the hospital
- Cover anaeobic bacteria
- Tazobactam +piperacilline
- Local pathogenes (screening)- Local pathogenes (screening)

03/01/13



Acute mucositis

XerostomiaXerostomia

Dermatitis

Anti-EGFR skin toxicity

Anemia

Issues related to chemotherapy 

Issues related to co-morbidities and diseaseIssues related to co morbidities and disease



Issues related with the co-morbidities

Alcoholic and tobacco damagesAlcoholic and tobacco damages

- Heart function

- Polyneuropathy

- Cirrhotic status: - hypersplenism and low platelet
oesphageal varices- oesphageal varices

- Active ethylismActive ethylism



Issues related with the co-morbidities

Hospital admissionHospital admission

- Stop drinkingp g

- Give vitamines B1, B6 to avoid Wernicke Korsakoff

- Supplement with Magnesium, phosphorus, potassium if needed

- Prevent and treat the alcoholic withdrawal syndrome: 
- diazepam: 10 mgr, 3 times a daydiazepam: 10 mgr, 3 times a day



Issues related with the disease

- Physiotherapy to avoid muscle loss

- Tracheotomy care

- Swallowing problem to diagnose to avoid aspiration pneumonia

Nutritional counselling and oral nutritional supplements- Nutritional counselling and  oral nutritional supplements

- Pain managementPain management



Conclusions and take home mesage

The multimodal standard curative treatment of locally advanced SCCHN 
included radiation therapy (RT) and/or surgery and/or chemotherapy. py ( ) / g y / py
With these classical modalities, we are at the maximal toxicity that our 
patients can tolerate. 

Do not interrupt the RT treatment because this could impair the cancer 
prognosis.

Grade ¾ acute mucositis occurs in 41-73% of the patients treated with 
chemoradiation.chemoradiation. 

- Basic oral care, antifungal and antibiotics, enteral feeding if 
indicated, and adequate hydratation are the basic treatment. 

f- Low energy level laser could be useful. 



Conclusions and take home mesage

Cetuximab does not seem to increase the risk of RT mucositis but acute 
grade 4 dermatitis has been described. g

Systemic cutaneous toxicity of anti-Epidermal Growth Factor Receptor 
i hibit b t t d d di th t ithinhibitors can be treated depending on the symptoms with 

- antiacne or antirosacea cream (erythromycin or clindamycin gel)
- topical corticosteroidstopical corticosteroids, 
- antihistaminic if itching, 
- oral tetracycline (minocycline 100 mg/day)

Around 60% of the patients will develop long term xerostomia. The 
incidence of xerostomia could be reduced by IMRTincidence of xerostomia could be reduced by IMRT.



Conclusions and take home mesage

Anemia is also a frequent complication but erythropoiesis-stimulating 
agents should not be given outside a clinical trial. g g

Chemotherapy should be administered by an experimented team able to 
d l ith h th d tdeal with chemotherapy adverse events. 

The tobacco and alcoholic co-morbidities are frequent and required alsoThe tobacco and alcoholic co morbidities are frequent and required also 
an appropriate management.

MULTIDISCIPLINARY MANAGEMENT



Sino-nasal carcinoma: 
radiotherapy aspects

Cai Grau
Aarhus, DenmarkJune 2016 

Firenze



Sino‐nasal carcinoma
Challenges 

• Rare disease; small series
• Many histological typesy g yp
• Complex multidisciplinary 

management
• Local control imperati e for• Local control imperative for 

survival
• Surgery with secured margins is 

technically difficult (nerves, 
skull base, orbita..)

• Many critical structuresMany critical structures  
surrounding the tumor

• High radiation dose needed for 
radical treatmentradical treatment



Topics

R l f di th• Role of radiotherapy
• Targets, dose, fractionationg , ,
• Elective neck irradiation
O i k d i• Organs at risk and constraints

• Particle therapypy
• Systemic therapy



Role of radiotherapyRole of radiotherapy 

• Role of radiotherapy in sino‐nasal carcinoma has 
never been assessed in randomized trials
R di h l i d l i l• Radiotherapy alone can induce locoregional
control rates of 40–50%, but high doses (66+ Gy) 
needed

• Postoperative radiotherapy is indicated in high 
risk patients

incomplete surgery– incomplete surgery 
– T2‐T4 
– pN+p
– perineural extension



Systematic review – sino‐nasalSystematic review  sino nasal
Dulguerov et al
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Sino‐nasal carcinoma Denmark
1982‐1991 vs. 1995‐2004

1991

2004

1991

Thorup et al Acta Oncologica, 2010; 49: 389–394



Radiotherapy techniques



Sino nasal radiotherapySino‐nasal radiotherapy
• IMRT (or ions) !!!IMRT (or ions) !!!
• 60 Gy (R0)
66 G (R1 R2)• 66 Gy (R1‐R2)

• 66‐70 Gy (primary RT)
• Individualized margins, 0‐1 
cm, respect bone and other
anatomical borders

• Follow route of spread, e.g. Follow route of spread, e.g. 
nerve (ACC, ONB)

• Involve surgeon when• Involve surgeon when
contouring



Elective neck irradiation?



Failure patternFailure pattern

Thorup et al Acta Oncologica, 2010; 49: 389–394



Elective neck irradiationElective neck irradiation

• The risk of initial subclinical spread to neck nodes is 
relatively low

• Elective neck radiotherapy is recommended for
• patients with initial N‐positive disease
• if primary tumor invades oral cavity, pharynx or skin
• +? (emerging evidence..)

• If elective RT is indicated: 
• include levels Ib, II, and III (+facial nodes). 
• If the nasopharynx is involved, levels I–V should be included

• Unilateral neck irradiation can be used for maxillary 
tumors not involving the midline



Organs at riskOrgans at risk

O ti• Optic nerves
• Chiasm
• Temporal lobes
• Cochlea
• Nasolacrimal duct & lacrimal gland
• LensLens
• Retina  
• Brainstem• Brainstem
• Salivary glands
• ..



ConstraintsConstraints
www.DAHANCA.dk

45 50

http://www.dahanca.dk/


www.dahanca.dk 

http://www.dahanca.dk/


Priorities and penaltiesPriorities and penalties
1.  Critical normal tissues, potentially lethal 
complicationcomplication
• Spinal cord
• Brain stem

5.  Sensitive normal tissues
• Brain

2.  Target coverage 
• GTV
• CTV1

• Contralateral parotid
• Larynx
• OesophagusCTV1

3. Critical serial normal tissues 
• Anterior eye

• Oesophagus
• Lips
• Oral cavity

• Chiasm
• Posterior eye and optic nerve
• Cochlea

• Submandibular gland
• Ipsilateral parotid gland
• Mandible

4. Target coverage
• PTV1
• PTV2

Mandible
• Circumference
• Thyroid gland

i i l d• PTV2
• PTV3 

• Pituitary gland



Particle therapy

Proton, carbonProton, carbon



Particle therapy – Bragg PeakParticle therapy  Bragg Peak





HIT Heidelberg, Germany



Particle therapy facilitiesParticle therapy facilities
• 54 facilities in operation worldwidep
• More than 130.000 patients treated



Indications for particle therapyIndications for particle therapy
1 Reduce serious complications1. Reduce serious complications

1. especially relevant for tumours near the CNS 
2 reduce secondary cancer risk especially in children and adolescents2. reduce secondary cancer risk, especially in children and adolescents

2. Dose escalation and increased tumor control



Patients for proton therapy ‐ DK
Category A Antal

Intraocular melanoma 9
Skull‐base cordoma/chondrosarcoma 12
Meningeoma 18
AVM 12
Medulloblastoma 12
Reirradiation 94
Paediatric cases (excl. medulloblastoma) 36
Pituitary adenoma 7
total 200

Category B
N h / i l 30Nasopharynx/sino‐nasal cancer 30
Head and neck cancer (other) 100
Sarcoma 24
Oesophageal cancer 80
Rectal cancer 100Rectal cancer 100
Breast cancer 100
Thymoma 8
Lung cancer 250
Gynaecological cancer 30Gynaecological cancer 30
Glioma 30
Liver tumours 40
Mesothelioma 10
Prostate cancer 86Prostate cancer 86
Malignant lymphoma 12
Pancreatic cancer 50
Palliation 50
total 1000





Carbon ions in skull base chordomasCarbon ions in skull base chordomas
96 patients with chordomas of the skull base treated with carbon ion

radiation therapy (RT) (GSI) in Darmstadt, Germany 1998‐2005,py ( ) ( ) , y ,

5y-LC 70% 5y-OS 89%

Schulz-Ertner et al. IJROBP 2007



Dose escalation with carbon ions?Dose escalation with carbon ions?

[Schulz-Ertner, IJROBP 2007]



Two Phase III Randomized Studies 
Heidelberg

Skull Base Chordoma (HIT1‐study): 
• comparison of proton and carbon ion 
radiotherapy: 21 x 3GyE carbon vs 36 x 2 GyE
proton

Skull Base Chondrosarcoma (HIT2‐study):
• comparison of proton and carbon ion 
radiotherapy 20 x 3 GyE carbon vs 35 x 2 GyEpy y y
proton

Nikoghosyan et al. BMC Cancer 2010, 10:606



Systemic therapySystemic therapy
• Most studies of chemotherapy are retrospective, and no 

d i d di h b f drandomized studies have been performed
• Response rates for induction therapy with e.g. cisplatin and 5‐

FU of up to 70%FU of up to 70%
• The effect of chemotherapy on locoregional control, distant 

metastases and survival is still unresolved (except SNUC andmetastases, and survival is still unresolved (except SNUC and 
SNEC)

• Systemic therapy during RT should be used with caution –Systemic therapy during RT should be used with caution 
unexpected toxicity and complications may occur when 
intensive multimodality regimens are used in this anatomical 
area

• Studies on the effect of other systemic therapies as 
antibodies, tyrosine kinase inhibitors, and radiosensitizers are 
ongoing and results awaited



Summary RT key pointsSummary – RT key points
• Postoperative radiotherapy is indicated in p py

– high risk patients, after incomplete surgery, T2‐T4, pN+ or 
perineural extension (ACC)

• Doses of 60–70 Gy should be applied to the CTV, preferably 
with IMRT or particle beam, in order to reduce mean and max 
d t OAR i ifi tldose to OARs significantly. 

• Carbon ion protocols are ongoing (skull base chordoma
/chondrosarcomas)/chondrosarcomas)

• Elective nodal irradiation is indicated in N+ patients, or in case 
of involvement of pharynx oral cavity or skinof involvement of pharynx, oral cavity, or skin 

• Induction and concomitant chemotherapy should be 
considered in clinical trials, or in selected cases, e.g. sinonasal, , g
undifferentiated carcinoma (SNUC) 





Sinonasal cancer: pathology, surgical and 
radiotherapy aspects

Piero Nicolai

Unit of Otorhinolaryngology - Head and Neck Surgery

University of Brescia, Italy

mercoledì 29 giugno 16



2013

• 0.1-0.2% of all cancers
• Incidence: 5-9 per million for males, 2-5 per million for 

females 
• Epithelial cancers are the commonest (SCC, ADC)
• Most frequent sites are nasal cavity and maxillary sinus
• Occupational risk factors: wood and leather dust, nickel, 

radium-226/228 and their decay compounds, and acids used 
in isopropyl alcohol production (second most important 
cancer site for occupational attribution after mesothelioma)

• Mortality rate is 0.5-3.3 per million; it has been decreasing 
worldwide in the last 40 years 

EPIDEMIOLOGY

SINONASAL CANCER
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SINONASAL CANCER
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Knowledge of the behaviour is the key

SINONASAL CANCER
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High-grade tumors
SNUC
SNEC

Ewing Sarcoma
Poorly differentiated 

carcinoma
Melanoma

ITAC G3 / Ring cells
Adenoid cystic 
carcinoma G3

ONB III-IV
SNUC EWING SARCOMA

Adenoid cystic 
carcinoma G1/G2

Intermediate-grade tumors

Distant metastasis

Low-grade tumors

ITAC G1-G2 ONB I-II

?

HISTOLOGY
SINONASAL CANCER
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CLINICAL 

DIAGNOSTIC WORK-UP

SINONASAL CANCER
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CLINICAL 

Nasal 
Endoscopy

DIAGNOSTIC WORK-UP

SINONASAL CANCER
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CLINICAL 

Nasal 
Endoscopy

MR with 
contrast +/- US 

DIAGNOSTIC WORK-UP

SINONASAL CANCER
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CLINICAL 

Nasal 
Endoscopy

MR with 
contrast +/- US 

Biopsy

DIAGNOSTIC WORK-UP

SINONASAL CANCER
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CLINICAL 

Nasal 
Endoscopy

MR with 
contrast +/- US 

PET

Biopsy

DIAGNOSTIC WORK-UP

SINONASAL CANCER
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CLINICAL 

Nasal 
Endoscopy

MR with 
contrast +/- US 

PET

DIAGNOSIS 
AND 

STAGING Biopsy

DIAGNOSTIC WORK-UP

SINONASAL CANCER
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Naso-ethmoidMaxillary sinus
Different 
surgical 

approaches

Different diseases
SINONASAL CANCER
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Mid ’90

Switch of 
the 

Pendulum

Naso-ethmoidal tumors 

SINONASAL CANCER
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Mid ’90

Switch of 
the 

Pendulum

2007

2009

2008

Naso-ethmoidal tumors 

SINONASAL CANCER

mercoledì 29 giugno 16



Mid ’90

Switch of 
the 

Pendulum

2007

2009

2008

201

Naso-ethmoidal tumors 

SINONASAL CANCER
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endonasal endosco
pic 

resectio
n (E

ER)

endoscopic resection with

transnasal craniectomy (ERTC)

multiportal approaches
(transorbital, sublabial)cranio-endoscopic 

resection (CER)

PINK FLOYD  -  THE DARK SIDE OF THE MOON

TUMORS OF THE NASO-ETHMOID
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Invasion of the lacrymal 

Involvement of the anterior 
wall/lateral portion of frontal 

Dural involvement over the 

Massive transdural 

Invasion of the orbital 

Contraindications for endoscopic surgery
NASO-ETHMOID CANCER
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Tumor debulking

Septal resection

Centripetal removal with   
subperiosteal resection (Draf III + 
median sphenoidotomy)

Removal of bone in contact with 
the tumor (skull base, lamina 
papyracea)

Removal of periorbita, dura, 
olfactory bulb(s)

Duraplasty and skull base 
reconstruction

SURGICAL TECHNIQUE
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1. Debulking
SURGICAL TECHNIQUE
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1. Debulking
SURGICAL TECHNIQUE
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Tumor

Craniectomy

Septum

Ethmoid

SURGICAL TECHNIQUE
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SURGICAL TECHNIQUE
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Two surgical 
teams with the 

same philosophy

1996-2011:  387 pts
Mean age=61.1 years 

(range 4-89), 
M/F=1.97/1

Mean follow-up=56 
months 

(range 12-196) 

P. Castelnuovo
ENT Dpt. of Varese

P. Nicolai
ENT Dpt. of Brescia

RESULTS
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RESULTS

40%

15%
10%

8%

7%

4%
2%
3%

10%

Histology

ADC
SCC
ONB
Mucosal melanoma
ACC
Hemangioperycitoma
SNEC
SNUC
Others
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20%

20%

22%

13%

25%

T-staging (AJCC 2010)

T1
T2
T3
T4a
T4b

RESULTS
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ADC 69.6%

Ca group 72.7%

ONB 100%

Miscellaneous 80.2%

p<0.0001

Melanoma 30.8%

5-year overall survival 
(histology)

N= 387 pts

RESULTS

mercoledì 29 giugno 16



100% ITAC
Mean age 66 years
Median follow-up 42.8 months 
(1-170)
Male 89%
Ethmoid 100%

169 patients

 October 1997 - September 2013

Head Neck 2015

2015

ADENOCARCINOMA
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Our experience
Previous treatment
(S and/or RT and/or 

CHT)
25%

(0.6%)
(20.1%)
(28.4%)
(18.9%)

(6.6%)
(25.4%)

pT0
pT1
pT2
pT3
pT4a
pT4b

1
34
48
32
11
43

Pathological stage

EER
ERTC
CER

38 (22.5%)
103 (60.9%)

28 (16.6%)

Positive margins 18 (10.6%)

3 pT3, 1 pT4a, 14 pT4b

Adjuvant RT 99 (58.6%)

Nicolai et al, Head Neck 2015

ADENOCARCINOMA
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Local

Regional

Distant

Leptomeningeal

6 brain
4 bone
4 lung
2 liver

Distant metastasis:

Recurrences 36/169 (21.3%)
Local
Distant
Leptomeningeal
Regional

16.1%
7.1%
5.3% 
1.8%

Median follow-up 42.8 months (1-170)

9 leptomeningeal

Nicolai et al, Head Neck 2015

ADENOCARCINOMA
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OS

68.8% (5y) 71.1% 
(5y)

93.0% (1y)

 80.5% (3y)

85.2% (1y)

 73.3% (3y)

Overall Survivalal Event-Free Survival

Nicolai et al, Head Neck 2015

ADENOCARCINOMA
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Stage pT4b (pT3-T4a for EFS), high grading (G3), and positive margins
were independently associated with a higher risk of death

Nicolai et al, Head Neck 2015

ADENOCARCINOMA
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MAXILLECTOMIES

(Medial maxillectomy)

Inferior maxillectomy

Subtotal maxillectomy

Radical maxillectomy

Extended radical maxillectomy

Classification
Surgical access

Transoral

Midfacial degloving

Lateral rhinotomy

(Weber-Ferguson 

incision)

Maxillary cancer
SINONASAL CANCER
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• Separation of the sinonasal tract from the oral cavity

• Dental/Prosthetic rehabilitation

• Soft tissue and/or bony augmentation of the midfacial area to 

provide support to the orbital content and to re-establish 

facial contour

• Separation of the cranial cavity from the sinonasal tract

• Filling of the orbital cavity or its lining when an ocular 

prosthesis is planned     

GOALS OF RECONSTRUCTION

SINONASAL CANCER
Maxillary cancer
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Prosthesis Reconstructionvs.

Obturator
Epithesis

Pedicled flaps
Free flaps

COMBINATION OF BOTH

MANAGEMENT OF SURGICAL DEFECTS

SINONASAL CANCER
Maxillary cancer
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PARTIAL INFERIOR MAXILLECTOMY
 Obturator or buccal fat pad
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HEMI/SUBTOTAL INFERIOR MAXILLECTOMY
Class II - Obturator
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SUBTOTAL INFERIOR MAXILLECTOMY
Obturator
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HEMI/SUBTOTAL INFERIOR MAXILLECTOMY
 Temporalis muscle
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BILATERAL INFERIOR MAXILLECTOMY
Class III - Fibula
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TOTAL MAXILLECTOMY
Iliac crest
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BILATERAL INFERIOR MAXILLECTOMY
Class III - Tip of scapula flap
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EXTENDED MAXILLECTOMY
 Anterolateral thigh flap
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EXTENDED MAXILLECTOMY
 Rectus abdominis flap
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COMPLEX MAXILLOFACIAL RECONSTRUCTIONS
Chimeric flaps

10 days after surgery
mercoledì 29 giugno 16



PATIENT-TAILORED TREATMENT
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PATIENT-TAILORED TREATMENT
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PATIENT-TAILORED TREATMENT

The right mixture
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PATIENT-TAILORED TREATMENT

RATIONALE RATIONALE
“.. .This study proposes innovat ive 
integration of multiple modality of 
treatment modulated by histology, 
molecular profile and response to 
induction CHT. Moreover, heavy ion RT 
combined with photon
RT allows the use of latest technology with 
greater biological effectiveness and 
reduction of toxicities...”

“...Treatment outcomes for unresectable 
paranasal sinus carcinoma are poor, and 
combined-modality treatment is 
needed that is both more effective and 
associated with less morbidity...”

Principal investigator Principal investigator
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Parotid tumors: pathology, surgical and 
radiotherapy aspects

Piero Nicolai

Unit of Otorhinolaryngology - Head and Neck Surgery

University of Brescia, Italy
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EPIDEMIOLOGY

- 0.3-3% of all malignancies (De Brito Santos 2001, Harish 2004)

- 4-6% of all head and neck cancers (Spiro 1986, Tran et al. 1986, Dillard et al. 

2001)

- Incidence SGMT: 4-135 / 1.000.000

SALIVARY GLAND TUMORS

- 3-4% of all head and neck tumors

- 70% of salivary gland tumors arises in the parotid gland

- 75% of the parotid tumors are benign (Johnson et al. 2014)

SALIVARY GLAND MALIGNANT TUMORS
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LYMPH NODE METs

H e a d a n d n e c k s k i n 

malignancies 

Nasopharyngeal carcinoma

Paranasal sinus tumors

Tumors of the conjunctiva

Tumors of the lacrimal gland

DISTANT METs

Mammary carcinoma

Renal cell carcinoma

Lung carcinoma

Sarcomas

PRIMITIVE TUMORS

Epithelial 

Mesenchymal

- Hemangiopercytoma

- Malignant schwannoma

- M a l i g n a n t f i b r o u s 

histiocytoma

 Lymphomas

- MALT

- Non-Hodgkin

- Hodgkin

HISTOLOGY
MALIGNANT TUMORS

mercoledì 29 giugno 16



HISTOLOGY

MEC low grade

Acinic cell carcinoma

Polymorphus low grade ADC

Basal cell carcinoma 

ADC NOS low grade

Clear cell carcinoma

Epithelial-myoepithelial carcinoma low grade

Papillary ADC

Ellis and Auclair: “Tumors of the salivary glands”,  AFIP 1996

LOW GRADE
MEC high grade

Salivary duct carcinoma 

ADC NOS high grade

Carcinoma ex-pleomorphic adenoma

Epithelial-myoepithelial carcinoma high grade 

Oncocytic carcinoma

HIGH GRADE

ACC

G1-G2 / G3

MEC intermediate grade

EPITHELIAL MALIGNANT TUMORS
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HISTOLOGY

NEW HISTOLOGIC ENTITIES
MAMMARY ANALOGUE SECRETORY CARCINOMA
Commonest location: parotid gland
ETV6-NTRK chromosomal translocation almost every case 
Differential diagnosis: acinic cell carcinoma 

High grade transformation: possible 

CRIBRIFORM ADENOCARCINOMA OF THE TONGUE AND MSGs
Only minor salivary glands involved
Relatively high risk of nodal metastasis at presentation (60%)
Rearrangement of PRKD genes found in more than 80% of the cases
Differential diagnosis: polymorphus low grade adenocarcinoma

Good prognosis
mercoledì 29 giugno 16



HISTOLOGY

NEW FINDINGS IN ESTABLISHED ENTITIES

HIGH GRADE TRANSFORMATION OF ADENOID CYSTIC CARCINOMA

Chromosomal translocation leading to over expression of MYB-NFIB fusion 

proteins controlling proliferation apoptosis, differentiation

DUCTAL CARCINOMA
Overexpression of estrogen receptor Beta-isoform (73%) 
Overexpression of androgen receptor (more than 90%)

2014C l i n i c a l a c t i v i t y o f a n d r o g e n 
deprivation therapy in patients with 
metastat ic / re lapsed ARposi t ive 
salivary gland cancers
L. Locati, F. Perrone, B. Cortelazzi, et al. Head & Neck 
(accepted article 2014)
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DIAGNOSTIC WORK-UP

Parotid mass

US
Intraparenchymal 

small nodule Large nodule
Deep lobe

Parapharyngeal extension 
Extraparenchymal extensionFNAC

Widespread increase in 
volume

Hypervascular lesions

No FNAC; 
MRI

FNAC + MRI

PET for staging (high grade MT)
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DIAGNOSTIC WORK-UP

FNAC can achieve high specificity and diagnostic accuracy (89% and 
85%)

There are significant variations in the performance of FNAC within 
different practice settings 

It is associated with high levels of inadequate diagnoses and missed 
malignancies especially outside specialist centers

Sensitivity for detecting malignancy has been reported between 70% 
and 80% and non-diagnostic rates average at 14%-56%
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DIAGNOSTIC WORK-UP

When compared to FNAC, Core Biopsy showed a higher sensitivity 
(96%) and specificity (100%), a low complication rate (1.6% 
haematoma rate) and no variation in accuracy between locations 
(96%)

Sensitivity for MSGTs: 72%
Grading of MSGTs: 46%

Zurrida et al. 1993, Boccato et al. 1998, Stewart et al. 2000, Zbaren et al. 2004

FNAC
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Pros: 
Excellent assessment of the parotid lesion and its local extension  
Evaluation of infiltration of soft tissue, cartilage, and bone 
Parapharyngeal extension 
Perineural spread

Cons: 
The malignant nature of a low grade lesion is not always predictable
Higher costs and more limited availability than CT

DIAGNOSTIC WORK-UP

MRI
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Salivary duct 
carcinoma

DIAGNOSTIC WORK-UP

MRI - Features of malignancy

- Poorly defined margins

- Spread to surrounding structures

- Perineural spread

- Neck lymph node metastasis

Pleomorphic 
adenoma

Carcinoma ex-pleomorphic 
adenoma
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DIAGNOSTIC WORK-UP

Large size is not 
synonymous 

with malignancy 
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TNM (AJCC-UICC 2010)
Tx: Primary tumor cannot be assessed
T0: No evidence of primary tumor
T1: Tumor 2 cm or less in greatest dimension without extraparenchymal extension*
T2: Tumor more than 2 cm but no more than 4 cm in greatest dimension without extraparenchymal 
extension*
T3: Tumor more than 4 cm and/or tumor having extraparenchymal extension*
T4a: Tumor invades skin, mandible, ear canal, and/or facial nerve
T4b: Tumor invades skull base and/or pterygoid plates and/or encases carotid artery

*Extraparenchymal extension is clinical or macroscopic evidence of invasion of soft tissues. 
Microscopic extension does not constitute extraparenchymal extension for classification 
purposes

Nx: Regional lymph nodes cannot be assessed
N0: No evidence of lymph node metastasis
N1: Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimension
N2a: Metastasis in a single ipsilateral lymph node, more than 3 cm but no more than 6 cm in greatest 
dimension
N2b: Metastasis in multiple ipsilateral lymph nodes, none more than 6 cm in greatest dimension
N2c: Metastasis in bilateral or controlateral lymph nodes, none more than 6 cm in greatest dimension
N3:  Metastasis in a lymph node, more than 6 cm in greatest dimension
 
Mx: Distant metastasis cannot be assessed
M0: No distant metastasis
M1: Distant metastasis

STAGING SYSTEM
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TREATMENT OF THE PRIMARY
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TREATMENT OF THE PRIMARY

SURGICAL OPTIONS

SUPERFICIAL PAROTIDECTOMY

TOTAL PAROTIDECTOMY

EXTENDED TOTAL PAROTIDECTOMY

RADICAL PAROTIDECTOMY

E X T E N D E D R A D I C A L 
PAROTIDECTOMY

T1-T2
Low grade 

T3 low grade
T1-T3 high grade
Tumors involving deep lobe

Tumors involving soft tissues, 
masseter, skin, EEC, mandible

Tumors involving the facial nerve

Tumors involving the facial nerve 
and other structures

mercoledì 29 giugno 16



Extraparenchymal extension

Overall prevalence of nodal metastasis: 25-38%

Overall prevalence of occult metastasis: 18-49%

Overall prevalence of nodal recurrence: 12-14%

Presence of nodal metastasis: 10-y overall survival decreses more than 50%

Poulsen et al. 1992, Kelley and Spiro 1996, 
De Brito-Santos et al. 2001, Harish 2004, 
Zbaren et al 2005, Chen et al 2007

RISK FACTORS
Histologic type (SDC, ADC)
T Stage and dimension (>3 cm)

Pain
Facial nerve palsy

Grading
Age

LYMPH NODE METASTASIS
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High risk of occult 
metastasis

Risk of occult mets 
preop 

unpredictable

Low risk of occult 
metastasis

PORT on T and N

“Wait and see”
1)  Elective neck dissection (levels Ib-II-III-Va)
2)  Frozen sections on level IIA and ND in case of N+
3) If the patient needs PORT on T the neck can be included 

in the field

NECK MANAGEMENT

mercoledì 29 giugno 16



Ali et al. “Treatment of the Neck in Carcinoma of the Parotid Gland”  Ann Surg Oncol 2014

Elective ND

Therapeutic ND

NECK MANAGEMENT
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ACC non-ACC
E V E R Y PAT I E N T W I T H 

EXCLUSION OF:

pT1 WITHOUT HISTOLOGICAL 

RISK FACTORS:

- Perineural spread

- Endovascular invasion 

- Solid variant

LOW GRADE pT3-pT4

HIGH GRADE TUMORS

L O W G R A D E p T 2 i n 

presence of “aggressive” 

features: 

- Involved margins

- Close proximity to the nerve

TREATMENT
OUR INDICATIONS FOR ADJ RT
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Frozen sections
PENDING PROBLEMS: HIGH GRADE MALIGNANCIES

“IOFS can be employed to guide further surgical management while 
the patient is still on the operating table. A meta-analysis published in 
2011 (Schmidt et al.) looking at data from 13 studies over a 25-year 
period describes 90% sensitivity, 99% specificity and good 
consistency of results across study centres”

“In general, IOFS can be used as an adjunct to the less invasive 
options where diagnostic suspicion and uncertainty remain”

mercoledì 29 giugno 16



PENDING PROBLEMS: ACC

- Insidious growth

- Perineural spread

- Periosteal/perichondral spread

- Low rate of nodal metastases 
(G1/G2)

- Aggressive behavior of G3 
(Solid component)

- High rate of distant metastases 

- Multiple local and distant 
relapse 

Facial nerve (retrograde and 
anterograde) 

Masticator space and muscles 
and V3
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LYMPH NODE METASTASIS
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FUTURE TRENDS

Clinical activity of androgen deprivation therapy in patients with 
metastatic/relapsed ARpositive salivary gland cancers

L. Locati, F. Perrone, B. Cortelazzi, S. Lo Vullo, P. Bossi, G. Dagrada, P. Quattrone, C. 
Bergamini, P. Potepan, E. Civelli, C. Fallai, S. Pilotti, L. Licitra

Head & Neck  2015

17 pts with relapsing and/or metastatic SGCs AR-expressing: SDC 
(N=8), adenocarcinoma NOS (N=7), cystadenocarcinoma (N=1) and 
poorly differentiated carcinoma originated from SDC (N=1)

All pts were homogeneously treated with ADT (Bicalutamide + 
decapeptyl)

No significant toxicities were reported. Overall response rate was 
64.7%; three-year PFS and 5-year OS were 11.8% and 19.3%, 
respectively

mercoledì 29 giugno 16



FUTURE TRENDS

80 patients with ACC
• no lymph node or 

distant metastasis
• no previous treatment
• radical intent; treated 

with proton therapy or 
carbon ion therapy

Higher local control than 
XRT in large or inoperable 

ACC 

Radiotherapy and Oncology 2014
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Salivary gland carcinoma 
non-surgical aspects

Cai Grau

Firenze 2016
Aarhus, Denmark



Role of radiotherapyRole of radiotherapy 
• Role of radiotherapy in salivary gland 

carcinoma has never been assessed in 
randomized trials
R di th l i d l i l• Radiotherapy alone can induce locoregional
control rates of 40–50%, but high doses (66+ 
Gy) neededy)

• Postoperative radiotherapy is indicated in 
high risk patients
– incomplete surgery
– T3‐T4 
– pN+
– perineural extension

d id ti i d th hi h– adenoid cystic carcinoma and other high 
risk histologies



Low risk High risk
• Acinic cell carcinom
• Polymorphous low‐grade 

adenocarcinoma

• Adenoid cystic carcinoma
• Adenocarcinoma NOS moderate‐

poorly differentiated
• Basal cell adenocarcinoma
• Epitelial‐myoepitelial carcinoma
• Well / moderately differentiated

• Carcinoma in pleomorph
adenoma, invasion >1.5 mm 

• Poorly differentiated/ y
mucoepidermoid carcinoma

• Adenocarcinoma NOS well
differentiated

y
mucoepidermoid carcinoma

• Salivary duct carcinoma
• Primary squamous celldifferentiated

• Non‐invasive and minimally invasive
carcinoma in pleomorph adenoma

• Clear celle carcinoma

Primary squamous cell
carcinoma

• Undifferentiated carcinoma
(lymphoeptelial carcinoma)• Clear celle carcinoma

• Sialoblastoma
(lymphoeptelial carcinoma) 

• Large cell carcinoma
• Mucinous adenocarcinoma

O i• Oncocytary carcinoma
• Carcinosarcoma
• Small cell carcinoma

DAHANCA guidelines for management 
of salivary gland tumours 2010

• Myoepitelial carcinomawww.DAHANCA.dk

http://www.dahanca.dk/


Salivary glands ‐ surgical marginsSalivary glands  surgical margins
Dutch HN Oncology Cooperative Group (n=538)

S+RT incomplete
S, complete
S+RT, close, compl

S l

S+RT, incomplete

S, incomplete

S, close

Terhaard et al. IJROBP 61:103–111, 2005



Adjuvant RT ‐ major salivary gland tumorsAdjuvant RT  major salivary gland tumors
SEER population‐based study ‐ ASTRO 2009 (n=3,714)

“Multivariate analysis revealed a significantMultivariate analysis revealed a significant 
association between adjuvant radiation 
and decreased mortality (HR = 0 76 95%and decreased mortality (HR = 0.76, 95% 
CI: 0.65–0.89, p = 0.0008). 
…
…
In the absence of randomized data ourIn the absence of randomized data, our 
results support the role of adjuvant 
radiation for high‐grade and locallyradiation for high grade and locally 
advanced major malignant salivary gland 
tumours”tumours



RadiotherapyRadiotherapy

• Ipsilateral tumor(bed) +/‐N 
• 60 Gy (R0)• 60 Gy (R0)
• 66 Gy (R1‐R2)
• 66‐70 Gy (primary RT)
• OAR: Cochlea spinal• OAR: Cochlea, spinal 
cord/brainstem, salivary
glands

• 3DCRT (wedge pair) or3DCRT (wedge pair) or 
IMRT



Parotid RT: 
3DCRT or IMRT

From Chris Terhaard



Protons?Protons?
IMRT Proton (DS)IMRT Proton (DS)

Linn, Upenn, Translational Cancer Research  2012



Primary radiotherapy ‐ dose?Primary radiotherapy   dose?
Dutch HN Oncology Cooperative Group

Terhaard et al. IJROBP 61:103–111, 2005





Priorities and penaltiesPriorities and penalties
1.  Critical normal tissues, potentially lethal 
complicationcomplication
• Spinal cord
• Brain stem

5.  Sensitive normal tissues
• Brain

2.  Target coverage 
• GTV
• CTV1

• Contralateral parotid
• Larynx
• OesophagusCTV1

3. Critical serial normal tissues 
• Anterior eye

• Oesophagus
• Lips
• Oral cavity

• Chiasm
• Posterior eye and optic nerve
• Cochlea

• Submandibular gland
• Ipsilateral parotid gland
• Mandible

4. Target coverage
• PTV1
• PTV2

Mandible
• Circumference
• Thyroid gland

i i l d• PTV2
• PTV3 

• Pituitary gland



Elective neck irradiation?



+/ Neck RT in salivary gland RT+/‐ Neck RT in salivary gland RT

89
93

86

80

90

100

62
60

70

80

40

50

S S+
RT

S S+
RT

10

20

30 RT RT

0

10

cN0/pN0 pN+

Terhaard et al. IJROBP 61:103–111, 2005



Adenoid cystic ca – carbon ion boost
Heidelberg

IMRT + C-boost (n=29)

IMRT (n=34)

Schulz-Ertner et al. Cancer 104:338–44, 2005



Summary key pointsSummary – key points
P i t i di l RT b d i• Primary management is surgery; radical RT can be used in 
inoperable cases

• Postoperative radiotherapy is recommended in cases of• Postoperative radiotherapy is recommended in cases of 
– incomplete surgery, T3‐T4, pN+, perineural extension, ACC and other 

high risk pathologies

• Doses of 60–70 Gy should be applied to the CTV
• Ipsilateral RT; wedge pair 3DCRT or IMRTp g p
• Isolated neck recurrences or distant metastases are rare and 

elective nodal irradiation is only indicated in N+ patients 
• Protons, carbon ions and systemic therapy are still 

experimental



Recurrent/metastatic squamous cell 
carcinoma of the head and neck

Jean-Pascal Machiels
Department of Medical Oncology

Clinique de cancérologie cervico-maxillo-faciale
Université catholique de Louvain, Brussels, Belgium



Recurrent and/or metastatic non-curative disease

• Squamous cell carcinoma of the head 
and neck

• Salivary gland tumor

• Nasopharyngeal 

03/01/13



• Diagnosis

• Prognosis

• Lung metastases: surgery ?

• Re-irradiation and salvage surgery

• Chemotherapy

• Molecular biology and targeted therapies

• Immunotherapy

Pivot et al, Oncology, 2001



• Between 40-60% of patients will relapse in the head and neck area without 
distant metastases. 

• Imaging sometimes difficult due to the morphological modification of the local 
tissues induced by previous surgery and/or (chemo)radiation. 

• The differential diagnosis includes radionecrosis, infection,and scar from 
previous treatment(s). 

• Effort should be made to obtain pathological confirmation

• PET/scan

Pivot et al, Oncology, 2001

Diagnosis



• Diagnosis

• Prognosis

• Lung metastases: surgery ?

• Re-irradiation and salvage surgery

• Chemotherapy

• Molecular biology and targeted therapies

• Immunotherapy

Pivot et al, Oncology, 2001



Prognostic factors in patients with recurrent or metastatic SCCHN treated with cisplatin-
based chemotherapy in two phase III trials (E1393 and E1395)

• 0-2 unfavorable prognostic factors: median OS = one year. 

• 3-5 unfavorable prognostic factors: median OS = six months (p < 0.0001)

Prognosis

Prognostic factors for poor survival in the multivariate 
analysis  (n=399)

p

Weight loss > 5% 0.0004
ECOG 1 vs 0 0.0016
Well and moderate differentiation 0.028
Primary tumor oral cavity or hypopharynx 0.011
Prior radiation therapy <0.0001

Argiris et al Cancer 2004



Carole Fakhry et al. JCO 2014;32:3365-3373

©2014 by American Society of Clinical Oncology

Prognosis: p16 and recurrent disease



8

Locoregional relapse Distant metastases

Salvage surgery No salvage surgery

Fakhry et al. J Clin Oncol 2014

Prognosis: p16 and recurrent disease



Other prognostic factors included:

- comorbidity

- ongoing tobacco and alcohol use 

- hypercalcemia

- response to prior treatment

- social support

Colevas AD, JCO, 2006

Prognosis



• Diagnosis

• Prognosis

• Lung metastases: surgery ?

• Re-irradiation and salvage surgery

• Chemotherapy

• Molecular biology and targeted therapies

• Immunotherapy

Pivot et al, Oncology, 2001



• The differential diagnosis must be made taking with a second primary cancer, 
particularly if curative treatment can be proposed. 

• The rate of synchronous pulmonary tumors is around 4%

• The overall incidence of metachronous second primary cancers is 2% per year. 

Lung metastases: surgery ?

Ghosh et al Head Neck 2009, Laccourreye et al  Ann Otol Rhinol Laryngol. 2002



Lung metastases: surgery ?

• The 5-year survival after pulmonary metastasectomy:  26.5-59.5%

• It is reasonable to recommend lung resection 

- for a single cancerous lung nodule. 

• For two or more lung metastases: to be discussed within a multidisciplinary 
team.



• Diagnosis

• Prognosis

• Lung metastases: surgery ?

• Re-irradiation and salvage surgery

• Chemotherapy

• Molecular biology and targeted therapies

• Immunotherapy

Pivot et al, Oncology, 2001



• Between 20-57% of patients treated with radiation therapy will develop 
local and/or regional relapse 

• Re-irradiation and salvage surgery: discuss within the multidisciplinary team

(Re)irradiation or salvage surgery



• The 5-year survival after pulmonary metastasectomy:  26.5-59.5% 

• It is reasonable to recommend lung resection 

- for a single cancerous lung nodule. 

• For two or more lung metastases: to be discuss within a 
multidisciplinary team.

(Re)irradiation or salvage surgery



• The 5-year survival after pulmonary metastasectomy:  26.5-59.5% 

• It is reasonable to recommend lung resection 

- for a single cancerous lung nodule. 

• For two or more lung metastases: to be discuss within a 
multidisciplinary team.

(Re)irradiation or salvage surgery



• The 5-year survival after pulmonary metastasectomy:  26.5-59.5% 

• It is reasonable to recommend lung resection 

- for a single cancerous lung nodule. 

• For two or more lung metastases: to be discuss within a 
multidisciplinary team.

(Re)irradiation or salvage surgery



• Diagnosis

• Prognosis

• Lung metastases: surgery ?

• Re-irradiation and salvage surgery

• Chemotherapy

• Molecular biology and targeted therapies

• Immunotherapy

Pivot et al, Oncology, 2001



Single-agent response rate

Response rate (%)
Cisplatin 14-41%

Carboplatin 20-30%

Oxaliplatin 10%

Methotrexate 8-77%

5-Fluorouracil 15%

Capecitabine 8%

Docetaxel 21-42%

Paclitaxel 13-40%



• One trial: 

• BSC (n=26) versus bleomycin (n=22) versus cisplatin (n=38) versus cisplatin
plus bleomycin (n=30). 

• The conclusions were 

• cisplatin improved survival compared with BSC by 10 weeks

• cisplatin was better than bleomycin or methotrexate

• cisplatin monotherapy (median survival: 160 days) was at least as 
effective as the platinum-based combinations. 

Randomized trials chemotherapy versus BSC

Campbell JB et al Acta Otolaryngol 1987
Morton et al Cancer Chemother Pharmacol.1985



The Liverpool head and neck oncology group. BJC 1990

N=200

Cisplatin vs methotrexate (p=0.025)

Randomized trials chemotherapy versus BSC



Randomized trials mono vs polychemotherapy

Jacobs et al JCO 2002, Clavel et al Ann Oncol 1994,  Forastiere et al JCO 1992

Regimens N ORR
(%)

Median survival
(months)

Cisplatin/5-FU
vs

Cisplatin
vs

5-FU

249 32%

17%

13%

5.5

5

6.1

Cisplatin/methotrexate/
bleomycine/vincristine

vs
Cisplatin/5-FU

vs
Cisplatin

382 34%

31%

15%

8.2

6.2

5.3



Regimens N ORR
(%)

Median survival
(months)

Cisplatin/5-FU
vs

Carboplatin/5-FU
vs

Methotrexate

277 32%

21%

10%

6.6

5

5.6

*Cisplatin/pemetrexed*
vs

Cisplatin

795 12.1%

8.%

7.3*

6.3

p= 0.082

Jacobs et al JCO 2002, Clavel et al Ann Oncol 1994,  
Forastiere et al JCO 1992, Urba et Cancer 2012

* ECOG 0-1:     OS (8.4 vs 6.7 months; p=0.026)
Oropharyngeal: OS (9.9 vs 6.1 months; p=0.002)

Randomized trials mono vs polychemotherapy



Randomized trials with taxanes

Gibson et al JCO 2005

• Cisplatin (100 mg/m2, day 1)/5-FU (1000 mg/m2/d, day 1-4), every 3 weeks

• Cisplatin (75 mg/m2, day 1)/paclitaxel (175 mg/m2, day 1), every 3 weeks

Regimens N ORR
(%)

Median survival
(months)

Cisplatin/5-FU

versus

Cisplatin/paclitaxel

218 27%

26%

8.7

8.1



• Median survival of patients is 6-8 months   

• No evidence that chemotherapy prolongs survival

• Polychemotherapy versus monochemotherapy:

- Higher response rate
- More toxic
- No improvement in survival

• Cisplatin /5-FU

• Cisplatin /paclitaxel

• Methotrexate (40 mg/m2/every week)

Chemotherapy: conclusions



• Diagnosis

• Prognosis

• Lung metastases: surgery ?

• Re-irradiation and salvage surgery

• Chemotherapy

• Molecular biology and targeted therapies

• Immunotherapy

Pivot et al, Oncology, 2001



Ang, K. K. et al. Cancer Res 2002;62:7350-7356

Copyright ©2002 American Association for Cancer Research

EGFR overexpression and prognosis



Copyright © American Society of Clinical Oncology

Dannenberg, A. J. et al. J Clin Oncol; 23:254-266 2005



Tumor cell cytoplasmic membrane

Monoclonal
Antibodies

Cetuximab
Panitumumab
Zalutumumab

Tyrosine kinase
Inhibitors

Gefitinib (EGFR)
Erlotinib (EGFR)

Lapatinib (EGFR + HER2)
Afatinib, dacomitinib (pan-HER)

Tumor proliferation

EGF receptor

HER1 or EGFR targeting



Recurrent and/or metastatic non-curative disease

• Anti-EGFR first-line palliative 
treatment: mAbs

• Anti-EGFR second line: mAbs and TKIs

03/01/13



Study N Regimens Median 
PFS

Median 
Survival

Vermorken
NEJM 2008

220

222 

Platin/5-Fluorouracil 
versus
Platin/5-FU/cetuximab 

3.3 months*

5.6 months*

7.4 months*

10.1 months*

Vermorken
Lancet Oncol
2013

330

327 

Cisplatin/5-Fluorouracil 
versus
Cisplatin/5-FU/panitumumab 

4.6 months*

5.8 months*

9 months

11.1 months

Stage III/IV: curative intentionRecurrent/metastatic: first-line

* Statistically significan



R

Platinum-5FU

Platinum-5FU + cetuximab           Cetuximab monotherapy
6 chemotherapy cycles                        until PD or toxicity

Primary endpoint: survival

N= 442

EXTREME Trial: first line palliative treatment

Platin/5-FU vs platin/5-FU plus cetuximab

Vermorken et al, NEJM, 2008



Patients at Risk Survival Time [Months]
CTX only
CET + CTX

220 173 127 83 65 47 19 8 1
222 184 153 118 82 57 30 15 3

HR (95%CI): 0.797 (0.644, 0.986)
Strat. log-rank test: 0.0362

CTX only
Cetuximab + CTX
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Vermorken et al, NEJM 2008

Extreme trial



These regimens
can be TOXIC



Recurrent and/or metastatic non-curative disease

• Anti-EGFR first-line palliative treatment: 
mAbs

• Anti-EGFR second line: mAbs and TKIs

03/01/13



Platinum-5FU + anti-EGFR          anti-EGFR moAbs monotherapy
6 chemotherapy cycles                     until PD or toxicity

Platinum-based CT anti-EGFR moAbs monotherapy
6 chemotherapy cycles                     at PD

What is the best option ?

Anti-EGFR monoclonal antibodies



Pooled of three prospective 
phase II trials with cetuximab
monotherapy or with platin (N=278)

Retrospective study of patients 
who received various second-line 
treatments (N=194)

Vermorken et al. Cancer 2008

5.2 - 6.1 months

3.4 – 3.6 months

FDA approval

Anti-EGFR monoclonal antibodies after platinum



Study N Regimens ORR Median 
PFS

Median 
Survival

Stewart 
JCO 2009

161

158

167 

Methotrexate
versus

Gefitinib 250 mg/day
versus
Gefitinib 500 mg/day

3.9%

2.7%

7.6%

NA 5.6 months

6 months

6.7 months

Argiris
JCO 2009

136

134 

Docetaxel + placebo
versus

Docetaxel  + gefitinib 

6.2%

12.5%

NA 6 months

7.3 months

Machiels
Lancet Oncol 
2011

95

191 

BSC or methotrexate
versus

Zalutumumab 

1.1%

6.3%

8.4 weeks

9.9 weeks*

5.2 months

6.7 months* Statistically significan

Anti-EGFR failed in second-line 





Study N Regimens ORR Median 
PFS

Median 
Survival

Fayette 
ESMO LBA 2014

62

59

Cetuximab
versus

MEHD7945A

14.5%

11.9%

4 months

4.1 months

8.5 months

7.2 months

Machiels**
Lancet Oncol 
2015

161

322 

Methotrexate
versus

Afatinib

5.6%

10.2%

1.7 months

2.6 months*

6 months

6.8 months

* Statistically significant
** Previous used of cetuximab allowed

EGFR/HER3 or pan-HER inhibition 



EGFR overexpression: NO

EGFR polysomy or amplification: NO

K-ras mutations Rare in H&N

P16 or HPV ?

Who is going to response ?

Licitra et al, Annals of Oncology 2010



Study N N Population Benefit
Rosenthal
ASCO 2014 

Radiotherapy/
cetuximab

Radiotherapy

p16+ = 44; p16- = 109

p16+ = 39; p16- = 120

Stage III/IV p16- : HR: 0.9
(0S)

p16+: HR: 0.45

Vermorken
Ann Oncol
2014 

Platin/5-
FU/Cetuximab

Platin/5-FU

p16+ = 18; p16- = 178

p16+ = 23; p16- = 162

Recurrent/metasta
tic: first-line

p16- : HR: 0.82
(0S)

p16+: HR: 0.63

Vermorken
Lancet Oncol
2013

Platin/5-
FU/Panitumu
mab

Platin/5-FU

p16+ = 57; p16- = 179

p16+ = 42; p16- = 165

Recurrent/metasta
tic first-line

p16- : HR: 0.73
(0S)

p16+: HR: 1

Machiels
Lancet Oncol
2015

Afatinib

Methotrexate

p16+ = 31; p16- =141

p16+ = 11; p16- = 42

Recurrent/metasta
tic second-line

p16- : HR: 0.69
(PFS)
p16+: HR: 0.95

Who is going to response ? HPV or p16 no clear answer



Study N N Population Benefit
Rosenthal
ASCO 2014 

Radiotherapy/
cetuximab

Radiotherapy

p16+ = 44; p16- = 109

p16+ = 39; p16- = 120

Stage III/IV p16- : HR: 0.9
(0S)

p16+: HR: .45

Vermorken
Ann Oncol
2014 

Platin/5-
FU/Cetuximab

Platin/5-FU

p16+ = 18; p16- = 178

p16+ = 23; p16- = 162

Recurrent/metasta
tic: first-line

p16- : HR: 0.82
(0S)

p16+: HR: 0.63

Vermorken
Lancet Oncol
2013

Platin/5-
FU/Panitumu
mab

Platin/5-FU

p16+ = 57; p16- = 179

p16+ = 42; p16- = 165

Recurrent/metasta
tic first-line

p16- : HR: 0.73
(0S)

p16+: HR: 1

Machiels
Lancet Oncol
2015

Afatinib

Methotrexate

p16+ = 31; p16- =141

p16+ = 11; p16- = 42

Recurrent/metasta
tic second-line

p16- : HR: 0.69
(PFS)
p16+: HR: 0.95

Who is going to response ? HPV or p16 no clear answer



Study N N Population Benefit
Rosenthal
ASCO 2014 

Radiotherapy/
cetuximab

Radiotherapy

p16+ = 44; p16- = 109

p16+ = 39; p16- = 120

Stage III/IV p16- : HR: 0.9
(0S)

p16+: HR: .45

Vermorken
Ann Oncol
2014 

Platin/5-
FU/Cetuximab

Platin/5-FU

p16+ = 18; p16- = 178

p16+ = 23; p16- = 162

Recurrent/metasta
tic: first-line

p16- : HR: 0.82
(0S)

p16+: HR: 0.63

Vermorken
Lancet Oncol
2013

Platin/5-
FU/Panitumu
mab

Platin/5-FU

p16+ = 57; p16- = 179

p16+ = 42; p16- = 165

Recurrent/metasta
tic first-line

p16- : HR: 0.73
(0S)

p16+: HR: 1

Machiels
Lancet Oncol
2015

Afatinib

Methotrexate

p16+ = 31; p16- =141

p16+ = 11; p16- = 42

Recurrent/metasta
tic second-line

p16- : HR: 0.69
(PFS)
p16+: HR: 0.95

- Very low number of patients in the p16 
positive group

- p16 positive group included non-
oropharyngeal sites

- p16 cut-off different in the EXTREME (10%)

Who is going to response ? HPV or p16 no clear answer
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Soulières D et al. ASCO 
2016:Abstract 6008



Protocol-specified criteria for success were: 
HR ≤0.67 and posterior probability of (HR <1) >97.5%

BERIL-1 Primary Endpoint: Progression-free Survival

4
June 5, 
2016

CI, confidence interval.
*The 97.5% Bayesian posterior probability criteria is equivalent to a 95% CI being <1; †Nominal p-value, not adjusted for multiple testing.

6-month PFS rate:
34% vs 19%

Soulières D et al. ASCO 
2016:Abstract 6008



BERIL-1 Key Secondary Endpoint: Overall Survival

4
June 5, 
2016

Soulières D et al. ASCO 
2016:Abstract 6008
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Protocol-specified criteria for success were: 
HR ≤0.77 and posterior probability of (HR <1) >90.0%



• Diagnosis

• Prognosis

• Lung metastases: surgery ?

• Re-irradiation and salvage surgery

• Chemotherapy

• Molecular biology and targeted therapies

• Immunotherapy

Pivot et al, Oncology, 2001



The cancer-immunity cycle

CTL = cytotoxic T cell.

Chen DS, Mellman I. Immunity 2013;39. 

Release of cancer 
cell antigens 
(cancer cell death)

Cancer antigen 
presentation 
(dendritic cells/APCs)

Priming and activation 
(APCs and T cells) 

Trafficking of T cells 
to tumours 

Infiltration of T cells into tumours 
(CTLs, endothelial cells)

Recognition of cancer cells 
by T cells 
(CTLs, cancer cells)

Killing of cancer cells 
(immune and cancer cells)

Tumour

Lymph node

Blood vessel



Tumors use complex, overlapping mechanisms to 
evade and suppress the immune system

MHC = major histocompatibility complex; TGF-ß = tumor growth factor-ß.

Drake CG, et al. Adv Immunol. 2006;90:51–81; Vesely MD, et al. Annu Rev Immunol. 2011;29:235–271.

Inhibition of tumor antigen presentation
e.g. down regulation of MHC I

1

APC

Inhibition of attack by 
immune cells

e.g. through T-cell
checkpoint pathways

3
Inactive 

T cell

Secretion of
immunosuppressive factors

e.g. TGF-ß

2
Tumor

cell
Recruitment of 

immunosuppressive cell types
e.g. T-reg

4

Activated
T cell



MHC TCR

B7 CD28
Activation signals

B7 CD28
Antibody

Inhibitory signals

MHCTCR

PD-L1PD-1

Antibody Antibody

Negative signals

The role of immune checkpoint pathways in the 
immune response

TCR = T-cell receptor; PD-L1 = programmed death-ligand 1.
Ribas A. N Engl J Med. 2012;366:2517‒2519.

Priming phase Effector phase

Dendritic 
cell

T cell

Lymph
node

Peripheral
tissue

T cell Tumor
cell

CTLA-
4



Overall survival

OS = overall survival.

Hodi FS, et al. N Engl J Med. 2010;363:711–723.

AND
Survival plateau after 2 years and we 
start to see long-term survivors

BUT…
Separation and survival impact

occurs after 3 months – and 
median OS is increased

No separation in curves 
for first 3 months
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Pseudoprogression during nivolumab treatment
of NSCLC

Initial progression in pulmonary lesions of a NSCLC patient with 
non-squamous histology was followed by regression 

Topalian S, et al. N Engl J Med. 2012;366:2443‒2454. 



Pembrolizumab
Anti-PD-1

Total
N=117

HPV+
N=34

HPV-
N=81

ORR 24.8% 20.6% 27.2%

MEDI4736
Anti-PD-L1

Total
N=62

PD-L1+
N=22

PD-L1-
N=37

ORR 11% 18% 8%

Seiwert et al, ASCO 2015
Segal et al.,  ASCO 2015



Toxicity with Immuno-Oncology agents
Activation of the immune system against tumors can result 

in a novel spectrum of Adverse events 

AEs occur in certain 
organ systems:

• Skin
• Endocrine system
• Liver
• Gastrointestinal tract
• Nervous system
• Eyes
• Respiratory system
• Hematopoietic cells

• Can be serious
• Requires prompt 

recognition and 
treatment

• Requires patient and 
health care professional  
education



Patient with diarrhea 



Patient with dyspnea



CheckMate 141 Study Design

R
2:1

Nivolumab
3 mg/kg IV q2w

Investigator’s Choice 
•Methotrexate 40 mg/m² 
IV weekly
•Docetaxel 30 mg/m² IV 
weekly
•Cetuximab 400 mg/m² 
IV once, then 250 mg/m² 
weekly)

Key Eligibility Criteria

• R/M SCCHN of the oral cavity, 
pharynx, or larynx

• Not amenable to curative 
therapy 

• Progression on or within 6 
months of last dose of 
platinum-based therapy

• ECOG PS 0–1
• Documentation of p16 to 

determine HPV status 
• No active CNS metastases

Stratification factor
• Prior cetuximab treatment

CNS, central nervous system; DOR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance status; HPV, human papillomavirus; ORR, objective response rate; 
OS, overall survival; PFS, progression-free survival; R, randomized; R/M, recurrent/metastatic; SCCHN, squamous cell carcinoma of the head and neck; Clinicaltrials.gov. NCT02105636. 

Primary endpoint
• OS

Other endpoints
• PFS
• ORR
• Safety
• DOR
• Biomarkers
• Quality of life

Randomized, global, phase 3 trial of the efficacy and safety of nivolumab versus investigator’s choice in patients 
with R/M SCCHN



0 3 6 9 12 15 18

Median OS, 
mo (95% CI)

HR
(97.73% 

CI)
p-value

Nivolumab (n = 240) 7.5 (5.5–9.1)
0.70 

(0.51–0.96) 0.0101
Investigator’s Choice 
(n = 121) 5.1 (4.0–6.0)

Overall Survival

Months

Nivolumab 240 167 109 52 24 7 0

Investigator’s
Choice 

121 87 42 17 5 1

No. at Risk
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1-year OS rate (95% CI)
36.0% (28.5–43.4)

16.6% (8.6–26.8)



Treatment-Related AEs in ≥ 10% of Patients 

Event

Nivolumab 
(n = 236)

Investigator’s Choice 
(n = 111)

Any grade 
n (%)

Grade 3–4 
n (%)

Any grade 
n (%)

Grade 3–4 
n (%)

Anya 139 (58.9) 31 (13.1) 86 (77.5) 39 (35.1)

Fatigue 33 (14.0) 5 (2.1) 19 (17.1) 3 (2.7)

Nausea 20 (8.5) 0 23 (20.7) 1 (0.9)

Diarrhea 16 (6.8) 0 15 (13.5) 2 (1.8)

Anemia 12 (5.1) 3 (1.3) 18 (16.2) 5 (4.5)

Asthenia 10 (4.2) 1 (0.4) 16 (14.4) 2 (1.8)

Mucosal inflammation 3 (1.3) 0 14 (12.6) 2 (1.8)

Alopecia 0 0 14 (12.6) 3 (2.7)
aOne Grade 5 event (hypercalcemia) in the nivolumab arm and one Grade 5 event (lung infection) in the 
investigator’s choice arm were reported. A second death occurred in the nivolumab arm subsequent to pneumonitis.



Treatment-Related Select AEs 

Event

Nivolumab 
(n = 236)

Investigator’s Choice
(n = 111)

Any grade
n (%)

Grade 3–4
n (%)

Any grade
n (%)

Grade 3–4
n (%)

Skin 37 (15.7) 0 14 (12.6) 2 (1.8)

Endocrine 18 (7.6) 1 (0.4) 1 (0.9) 0

Gastrointestinal 16 (6.8) 0 16 (14.4) 2 (1.8)

Hepatic 5 (2.1) 2 (0.8) 4 (3.6) 1 (0.9)

Pulmonary 5 (2.1) 2 (0.8) 1 (0.9) 0

Hypersensitivity/Infusion 
reaction

3 (1.3) 0 2 (1.8) 1 (0.9)

Renal 1 (0.4) 0 2 (1.8) 1 (0.9)
Select AEs: AEs with potential immunologic etiology that requires monitoring/intervention
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Recurrent disease: 
diagnosis

Amenable to curative 
treatment

- Pathology
- HPV

YES

NO

- Surgery: lung nodules
- (Re)-Irradiation
- Local salvage surgery

- Symptoms
- Disease burden
- Comorbidities and PS
- Prognosis (HPV)
- Patient wishes

Systemic treatment

NO YES

Best supportive care Best supportive care 
Systemic treatment

- Platin/5-FU/cetuximab
- Clinical trial Monotherapy

PS 0-1 PS 2



• Median survival of patients is 10-12 months (? Immunotherapy)   

• First-line: Cisplatin /5-FU/cetuximab: standard of care

• Second-line: nivolumab

• Options: Platin/paclitaxel, taxanes, methotrexate



Recurrent and/or metastatic non-curative disease

• Squamous cell carcinoma of the head and 
neck

• Salivary gland tumor

• Nasopharyngeal 

03/01/13



Metastatic disease

• Cisplatin
• Adriamycine
• 5-FU
• Cyclophosphamide
• Vinorelbin
• Taxanes

Rare disease: no randomized trials !!!

Salivary gland: metastatic disease



• Adenoid cystic carcinoma
- indolent: follow-up
- surgery
- Chemotherapy: RESISTANT

- adriamycine monotherapy, 
- cisplatine/adriamycine, 
- mitoxantrone, vinorelbin
- taxanes: NO activity

Laurie et al Lancet Oncology 2010

Salivary gland: metastatic disease



Salivary duct carcinoma
• Adenocarcinoma/salivary duct: rare
• Higher prevalence in men, > 50 years old
• Mainly in parotid gland
• Agressive with median survival: 3 years

• Histologically resemblance to invasive ductal 
carcinoma

• ER and PR rarely positive
• Androgen receptor present in 30-40%

Salivary gland: metastatic disease



Jaspers et al JCO 2011

Salivary duct carcinoma



HORMONAL TREATMENT IN RELAPSED 
AR-EXPRESSING PAROTID ADENOCARCINOMA 

At treatment beginning…… Two months later…..

Locati et al Annals of oncology 2003



R

Chemotherapy

Androgen deprivation

Primary endpoint: Progression-free survival

N= 152

A randomised phase II study to evaluate the efficacy and safety of 
Chemotherapy (CT) vs androgen deprivation therapy (ADT) in patients 
with recurrent and/or metastatic, androgen receptor (AR) expressing, 
salivary gland cancer (SGCs)

EORTC  1206

Vermorken et al, NEJM, 2008



Recurrent and/or metastatic non-curative disease

• Squamous cell carcinoma of the head and 
neck

• Salivary gland tumor

• Nasopharyngeal 

03/01/13



1016 patients

16.15% had a solitary metastasis

Distant metastases:

Bones : 53.35%
Lung: 41.34%
Liver: 29.72%

Metastatic nasopharyngeal carcinoma

Pan et al Experimental and therapeutic Medicine 2012



FDG-PET: 20% distant metastases

ORR with platinum-based chemotherapy: 40-70%

Considered incurable but occasional long-term survivors have 
been described

In the largest series of long-term survivors, they were treated 
with CT followed by consolidation RT to the bone metastases

Metastatic nasopharyngeal carcinoma

Liu et al. J Nucl Med 2007
Fandi et al. J Clin Oncol é000
Hui et al. Cancer 2004
Chan SL BMC cancer 2006
Lim et al. J Clin Oncol 2011









Metastatic nasopharyngeal carcinoma

Survival in 1016 patients with metastatic nasopharyngeal 
carcinoma according to subdivisions of metastatic status

Pan et al Experimental and therapeutic Medicine 2012

30
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Thank you



Recurrent Tumours after 
Chemoradiation 
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Surgical Salvage 

• Female 65 years 
• Previous neck irradiation for TBC 
• T3N0 hypopharynx carcinoma 
• Total laryngopharyngectomy + neck dissection 
• Tubed RFFF with monitor 
• 60 months NED 
 

Pharyngo-esophagus Resection and 
Reconstruction   



Surgical Salvage 

Pharyngo-esophagus Resection and 
Reconstruction    



Surgical Salvage 

 
 
 

Pharyngo-esophagus Resection and 
Reconstruction    



Surgical Salvage 

• Male 69 years 
• Previous radiotherapy and total laryngecomy 
• Recurrence in neopharynx with skin involvement 
• Neopharyngectomy with skin 
• Double-paddle RFFF with tube 
• 47 months NED 

Complex Pharyngo-esophagus Resection 
and Reconstruction    



Surgical Salvage 

Complex Pharyngo-esophagus Resection 
and Reconstruction    



Surgical Salvage 

Complex Pharyngo-esophagus Resection 
and Reconstruction 



Surgical Salvage 

Complex Pharyngo-esophagus Resection 
and Reconstruction    



Surgical Salvage 

• Male 55 years 
• Previous total laryngectomy and neck dissections 
• Local recurrence and pulmonary metastases, for 

which chemotherapy 
• Large pharyngocutaneous fistula 
• Double-paddle RFFF 
• Palliation 24 months (without PEG) 
 

Palliative Salvage Surgery   



Surgical Salvage 

Palliative Salvage Surgery    



Surgical Salvage 

Palliative Salvage Surgery    



Surgical Salvage 

Palliative Salvage Surgery    



Surgical Salvage after Chemoradiation Failure 

• Chemo-radiotherapy is increasingly applied in head 
and neck cancer to preserve function 

• The role for surgery is evolving, with increased 
salvage for chemoradiation failures 

• Not all recurrent disease is operable  
• Early detection and salvage yields improved control 

and survival 
• Reliable diagnostics are essential 

Background 
 



Window for response evaluation,  

when acute inflammatory reactions 
subside and before long-term soft tissue 

damage is maximal Yom SS et al. Am.J.Clin.Oncol. 2005;28:385-92. 

Dilemma: early diagnostics less reliable 

Early 
Salvage 

Acute 
effect 

Late 
effect
s 

4 wks 3 mos 
End of RT 

8 wks 

Time Window Response Evaluation  

Salvage Surgery 



Sensitivity Specificity 

CT 63% - 92% 47% - 80% 

MRI 92% - 100% 41% - 86% 

Lack of specificity 

Problems: 
• Oedema at least 4-6 weeks after (chemo)radiation 
• Volume reduction often delayed 
• CT/MRI artefacts by dental filling 
 
 
Accuracy after (chemo)radiation for head and neck carcinoma: 

MRI and CT 

Salvage Surgery 



Accuracy after (chemo)radiation for head and neck carcinoma: 

Local  Sensitivity  Specificity 

PET 50% - 100% 64% - 93% 

Regional   Sensitivity  Specificity 

PET 40% - 100% 25% - 100% 

FDG-PET 

Problems: 
• <3-4 months after (C)RT high incidence equivocal and 

inaccurate interpretation (local and regional) 
• Problems: 

• False-positive: inflammatory effect 
• False-negative: tumors < 0.5 cm 

Negative predictive value at 3 months in general very reliable 

Salvage Surgery 



Rogers JW et al. Int.J.Radiat.Oncol.Biol.Phys. 2004;58:694-7. 

McCollum et al. Head Neck 2004;26:890-6. 

Porceddu SV et al. Head Neck 2005;27:175-81. 

Author  Interval after chemoradiation Negative Predictive Value 

Rogers 4 weeks 14%                 (95%CI: 3%-45%) 

McCollum 4-12 weeks 73%                 (95%CI: 46%-99%) 

Yao; Porceddu   > 8 weeks 97% - 100%     (95%CI: 87%-99% en 96%-100%) 

Accuracy PET for detection of lymph node metastases  
is interval dependent: 
 

FDG-PET: Regional Control 

Salvage Surgery 



Diagnostic Accuracy USgFNAC   

Accuracy % 

Sensitivity 80 

Specificity 42 

PPV 40 

NPV 81 

Overall accuracy  57% 

Salvage Surgery 



• Salvage surgery for a limited number of 
patients 

• High complication rate 
• High rate of locoregional recurrences after 

salvage surgery, distant metastases and 
second primaries 
 

• What is the outcome? 
 
 

Salvage Surgery   

Salvage Surgery 



Goodwin WJ. Laryngoscope 2000;110(3 Pt 2 Suppl 
93):1-18 

Salvage Surgery 



Outcomes of Salvage Surgery for 
Recurrent Squamous Cell Carcinoma of the 
Upper Aerodigestive Tract 
   Stage I & II 
 
• 2-Years Survival   > 70% 

• Good Quality of Life  60 – 85% 

• Surgical Complications  6% 

• Death Related to Surgery Rare 

Salvage Surgery 



Outcomes of Salvage Surgery for 
Recurrent Squamous Cell Carcinoma of the 
Upper Aerodigestive Tract 
   Stage III 
 
• 2-Years Survival   33% 

• Good Quality of Life  40% 

• Surgical Complications  30% 

• Death Related to Surgery < 2% 

Salvage Surgery 



Outcomes of Salvage Surgery for 
Recurrent Squamous Cell Carcinoma of the 
Upper Aerodigestive Tract 
   Stage IV 
 
• 2-Years Survival   < 25% 

• Good Quality of Life  30% 

• Surgical Complications  30% 

• Death Related to Surgery < 2% 

Salvage Surgery 



Conclusions Goodwin   

Goodwin WJ. Laryngoscope 2000;110(3 Pt 2 Suppl 
93):1-18 

• Weighted average of 5-year survival was 39% in 1,080 

patients from 28 different  institutions 

• Median DFS of 17.9 months in 109 patients, 

correlated strongly with recurrent stage, weakly with 

recurrent site, and not at all with time to recurrence 

• Noneconomic costs for patients and economic costs 

correlated with recurrent stage, but not with site 

Salvage Surgery 



Conclusions Goodwin (cont’d)   

Goodwin WJ. Laryngoscope 2000;110(3 Pt 2 Suppl 
93):1-18 

• Success was limited and costs were great in 

stage III and, especially, in stage IV recurrences 

• The decision to undergo salvage surgery should 

be a personal choice made by the patient after 

honest and compassionate discussion with his or 

her surgeon 

Salvage Surgery 



• Salvage surgery for a limited number of 
patients 

• High complication rate 
• High rate of locoregional recurrences after 

salvage surgery, distant metastases and 
second primaries 
 

• What is the outcome in VU University medical 
center series? 

 
 

Salvage Surgery   

Salvage Surgery 



Patient Population n=503 (1993-2012) 
Chemoradiation (Surgically Potentially Salvageable) 
   

Salvage Surgery 

Reasons Excluded (#) 
NPC 61 
Other Sites 12 
Non-curative Intent 29 
Non-cisplatin based 4 
Other 65 

Study Population 331 



Primary Tumor Site   

Salvage Surgery 

Site N % 

Oral Cavity 35 11 

Oropharynx 160 48 

Hypopharynx 72 22 

Larynx 64 19 



Patient Population  
Chemoradiation (n=331)   

Salvage Surgery 

N % 

Control 200 60 

Residual 41 12 

Recurrent 87 27 

Dead 3 1 



* Exclusion of 4 local recurrences > 3 years after primary tumor 

First Recurrence after Chemoradiation 
(n=128)   

Salvage Surgery 

N % 

Local * 45 35 

Regional 27 21 

Loco-regional 10 8 

Distant 46 36 



 

 

Recurrence 

n=128 

Salvage surgery 

n=42 

No salvage 
surgery 

n=86 

Distant 
Metastases 

n=51 

Physical 
condition  

n=8 

Refusal by 
patient  

n=6 

Inoperability 
tumor  

n=21 

Salvage surgery   
Recurrence after chemoradiation    

Salvage Surgery 



This is: 
 
51 %  Locoregional Recurrence (n=82) 
33 % Recurrence (n=128) 
13 %  Total Population Chemoradiation (n=331) 

Salvage Surgery 



Salvage Surgery  
Relative to Tumor site   

Salvage Surgery 

Site Salvage (%) 

Oral Cavity 9 

Oropharynx 11 

Hypopharynx 10 

Larynx 24 



 
 
Characteristics  

 
All patients 

(n=42) 

Hypopharynx 
Larynx 
(n=18) 

Oral cavity 
Oropharynx 

(n=3) 

Neck                      
dissection 

(n=21) 

 
Type of reconstruction 
  No 
  Pedicled Flap 
  Free Flap* 

 
 

11 (26%) 
26 (62%) 
 5 (12%) 

 
  

1  ( 6%) 
14 (78%) 
 3 (17%) 

 
 

0 ( 0%) 
 1 (33%) 
 2 (66%) 

 

 
 

10 (48%) 
11 (52%) 
 0  (  0%) 

Lymph node dissection 
  No 
  Unilateral 
  Bilateral 
 
 

 
 0 (  0%) 
24 (57%) 
18 (43%) 

 
0  (  0%) 
3  (17%) 
15 (83%) 

 
0 (  0%) 
1 (33%) 
2 (67%) 

 
0 (  0%) 
20 (95%) 
1  (  5%) 

Re-operation with flap 
  No  
  Pedicled Flap 

 
37 (88%) 
5  (12%) 

 
16 (89%) 
2  (11%) 

 

 
2 (67%) 
1 (33%) 

 
19 (90%) 
2  (10%) 

Details of Surgery    

*Incl. Forearm, Rectus, Fibula, Gracilis 

Salvage Surgery 



Group Complications Pharynx Open  

(n=18) 

Pharynx Closed  

(n=24) 

I No 5  (28%) 9  (38%) 

II Fistula 6  (33%) 2  (8%) 

III Infection 

Delayed wound healing 

5  (28%) 13  (54%) 

IV Systemic 2  (11%) 0  (0%) 

Patients with one or more 

complications 

13 (72%) 15  (62%) 

Complications of Surgery   

Salvage Surgery 



Histopathology   

Salvage Surgery 

Margins N % 

R0 32 76 

Close 4 10 

R1 6 14 

R2 0 0 



Recurrence after Salvage Surgery   

*Follow-up 2 - 118 months 

Salvage Surgery 

Recurrence * 24 57 

Loco-regional 20 48 

Distant 7 17 



42% 

Salvage Surgery 



39% 

Salvage Surgery 



72% 

31% 

0% 

NED 
after 
CRT 

Salvage after 
CRT 

No 
Salvage 
after CRT 

Salvage Surgery 



Authors Year  N LR control DFS OS RT/C
RT 

Oropharynx 
Yom * 
Nichols 
Kostrzewa 
Bachar 

 
2005 
2010 
2010 
2010 

 
14 
29 
72 
175 

 
86% (2 year, +/- salvage) 

 
 
 
 

40% (5-
year) 

 
82% (2 year, +/- salvage) 

65%(2 year), 43%(5 
year) 

77%(2 year), 44%(5 
year) 

23% (5 year) 

 
CRT 

(C)RT 
(C)RT 

RT 

 
6/54 hypopharynx 

 
 
 

Larynx/Pharynx 
Paleri (syst. rev) 
vd Putten 

 
2011 
2011 

 
>350 
120 

 
87% (2 year) 

70% local, 79% regional (5 year) 

 
91%(2 year) 
58% (5 year) 

 
83% (2 year) 
50% (5 year) 

 
(C)RT 
(C)RT 

 
Partial 

laryngectomy 
Total laryngectomy 

Neck 
vd Putten 

 
2007 

 
61 

 
79% regional (5 year) 

 
36% (5 year) 

 
CRT 

Head and neck 
Gleich 
Taussky 
Tan 

 
2004 
2005 
2010 

 
48 
17 
38 

 
20% local, 30% regional (5 year) 

 
15% (5 year) 

46%(3 year),13%(5 year) 
43%(2 year), 37%(5year) 

 
 
 

CRT 

 
OC/OP/L/HP 

OC/OP/L/HP/NP 
OC/OP/L/HP/UP 

Overview Literature 

* Survival rates of all patients (with and without salvage/recurrence) 

Salvage Surgery 



Surgical Salvage after Chemoradiation Failure 

Summary  
  

• Retrospective, skewed towards larynx 
• Mixed bag of salvage procedures 

 
• Careful indication 
• High morbidity - Vigilance as to complications 
     - Liberal use of flaps 
• In selected patients feasible with reasonable survival 
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INTRODUCTION

Presence of malignancy in one or more lymph nodes within the head and neck region 
that are not solely in the supraclavicular region, without an identifiable primary tumor

Pawlita, Clin Exp Metastasis, 2015

WHY?
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INTRODUCTION

Presence of malignancy in one or more lymph nodes within the head and neck region 
that are not solely in the supraclavicular region, without an identifiable primary tumor

SMALL SIZE AND ANATOMICAL POSITION

OR

CANCER CONFINED TO LYMPHOEPITHELIAL 
TISSUE OF THE OROPHARYNX 

(CRYPT ARE CHARACTERIZED BY 
INCOMPLETE BASEMENT MEMBRANE)

OR……..Pawlita, Clin Exp Metastasis, 2015

WHY?
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2-5 % OF HEAD AND NECK CANCERS

SUBSEQUENT MANIFESTATION OF THE PRIMARY SITE 
OCCURS IN A PERCENTAGE OF PATIENTS RANGING FROM 1.4% TO 54%

“TRUE” CARCINOMA OF UNKNOWN PRIMARY ACCOUNTS OF 
ONLY 1-2% OF HEAD AND NECK CANCER…

… AND MAY BE DECREASING DUE TO IMPROVED DETECTION 
METHODS

INTRODUCTION
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Nguyen C et al., Head Neck 1994
Grau C et al., Radiother Oncol 2000
Aslani M et al., Head Neck 2007
Waltonen JD et al., Arch Otolaryngol Head Neck Surg 2009
Chen AM et al., In J Radiat Oncol Biol Phys 2010

PRESENTATION OF DISEASE
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PAIN AND WEIGHT LOSS

INVOLVEMENT OF LEVEL II FOLLOWED BY LEVEL III

BILATERAL INVOLVEMENT IN LESS THAN 10%

N CLASSIFICATION IN MAJORITY OF CASES: N2 (A,B OR C)

MEDIAN NODE SIZE IS RANGING FROM 3.5 TO 5 CM

DESPITE AN ADEQUATE DIAGNOSTIC WORK-UP, THE 
PRIMARY TUMOR CANNOT BE DETECTED IN 

APPROXIMATELY 2-3% OF PATIENTS

Nguyen C et al., Head Neck 1994
Grau C et al., Radiother Oncol 2000
Aslani M et al., Head Neck 2007
Waltonen JD et al., Arch Otolaryngol Head Neck Surg 2009
Chen AM et al., In J Radiat Oncol Biol Phys 2010

PRESENTATION OF DISEASE
MASS IN THE NECK
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CLINICAL PRESENTATION

IDENTIFICATION OF THE PRIMARY TUMOR
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CLINICAL PRESENTATION

Endoscopy
(with NBI)

Imaging-
FNAC

Biologic 
studiesPRIMARY

Biopsy

IDENTIFICATION OF THE PRIMARY TUMOR
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IDENTIFICATION OF THE PRIMARY TUMOR
LOCATION OF CERVICAL LYMPHONODE

M. Lucioni

mercoledì 29 giugno 16



IDENTIFICATION OF THE PRIMARY TUMOR
LOCATION OF CERVICAL LYMPHONODE

LEVELS II-IV
OROPHARYNX
HYPOPHARYNX

LARYNX
THYROID

LEVEL V
NASOPHARYNX

LEVELS I-III
ORAL CAVITY

LIP

INTRAPAROTID 
LYMPHNODES

SKIN
SALIVARY TUMORS

50% OF MASSES LIMITED TO LEVEL IV AND/OR SUPRACLAVICULAR FOSSA 
ARE FROM PRIMARY TUMOR ARISING BELOW THE CLAVICLE 

(I.E. LUNG, BREAST,  GASTROINTETINAL TRACT, KIDNEY, AND OVARY)

M. Lucioni
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PANENDOSCOPY

Cianchetti  M et al., Laryngoscope 2009

IDENTIFICATION OF THE PRIMARY TUMOR
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PANENDOSCOPY

EVALUATION OF THE UADT 
(NASOPHARYNX, ORAL CAVITY, OROPHARYNX, LARYNX, HYPOPHARYNX AND CERVICAL ESOPHAGUS)

DIRECT BIOPSIES OF SUSPICIOUS AREAS 
(NO RANDOM BIOPSIES!!)

PATIENT UNDER GENERAL ANESTHESIA - IF REQUIRED

BRONCHOSCOPY IS WARRANTED WHEN THERE IS AN 
ABNORMALITY OF THE LUNG ON CHEST IMAGES

WHEN ROUTINE DIAGNOSTIC WORK-UP FAILED TO IDENTIFY THE PRIMARY 
SUBSEQUENT PANENDOSCOPY HAD SUCCESS IN 29.2%

Cianchetti  M et al., Laryngoscope 2009

IDENTIFICATION OF THE PRIMARY TUMOR
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NARROW BAND IMAGING

CLINICAL PRESENTATION 
RIGHT N1 LEV II-III

IDENTIFICATION OF THE PRIMARY TUMOR
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NARROW BAND IMAGING

SAKAI ET AL REPORTED A DETECTION RATE OF TX IMPROVED FROM 40% BY WL ENDOSCOPY IN A 
CONVENTIONAL STRAIGHT HEAD POSITION TO 71% BY NBI WITH ADJUNCTIVE MANOEUVRES (HEAD 

TORSION, KILLIAN POSITION AND VALSALVA)

PATTERN NBI +
BASE OF THE TONGUE

CLINICAL PRESENTATION 
RIGHT N1 LEV II-III

HAYASHI ET AL. WERE ABLE TO IDENTIFY 16 PRIMARY CANCERS (10 IN THE HYPOPHARYNX AND 6 IN THE 
OROPHARYNX) BY NBI ALONE IN 46 PATIENTS WITH TX PREVIOUSLY EVALUATED BY CT, MRI, PET, 

LARYNGOSCOPY, AND GASTROINTESTINAL ENDOSCOPY

Hayashi T et al.,  Jpn J Clin Oncol 2010
Sakai A et al., Laryngoscope 2010

IDENTIFICATION OF THE PRIMARY TUMOR

mercoledì 29 giugno 16



FNAC
EFFICIENT, MINIMALLY INVASIVE, AND COST-EFFECTIVE 

DIAGNOSTIC METHOD WITH NEGLIGIBLE RISK OF 
SEEDING TUMOR CELLS ALONG THE NEEDLE TRACK

Gourin et al., Laryngoscope 2000
Layfield, Diagn Cytopathol 2007

Cianchetti et al., Laryngoscope 2009

IDENTIFICATION OF THE PRIMARY TUMOR
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FNAC
EFFICIENT, MINIMALLY INVASIVE, AND COST-EFFECTIVE 

DIAGNOSTIC METHOD WITH NEGLIGIBLE RISK OF 
SEEDING TUMOR CELLS ALONG THE NEEDLE TRACK

FOR METASTATIC LESIONS:
SENSITIVITY: 83-97%

SPECIFICITY: 91-100%

SCC ACCOUNTS FOR 53-77%
THE REMAINING ARE ADENOCARCINOMA AND 

UNDIFFERENTIATED CARCINOMA

Gourin et al., Laryngoscope 2000
Layfield, Diagn Cytopathol 2007

Cianchetti et al., Laryngoscope 2009

 BUT....IN CYSTIC METASTASES, A FALSE-NEGATIVE RATE OF 42% WITH FNAC IS REPORTED WITH 
SENSITIVITY RANGING FROM 33% TO 50%, BECAUSE IT CAN BE DIFFICULT TO DISTINGUISH CYSTIC 

METASTASES FROM BENIGN BRANCHIAL CYSTS, ABSCESS, OR TUBERCULOSIS

 Open cervical lymphnode biopsy is indicated only 
when repeated FNAC followed by a core-needle-

biopsy are nondiagnostic or in patients with masses 
clinically and histologically suspicious for lymphoma

IDENTIFICATION OF THE PRIMARY TUMOR
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BIOLOGICAL STUDIES

Lee et al.,Head Neck 2000
Gillison et al., J Natl Cancer Inst 2008

Desai et al., Exp Mol Pathol 2009
Vent el al., Head Neck, 2013

Pavlidis et al., Oral Oncology 2015
 von Buchwald  C et al, 2014

Pawlita et al, Clin Exp Metastasis, Sept 2015
Lewis et al, Head and Neck Patol, 2015

IDENTIFICATION OF THE PRIMARY TUMOR
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BIOLOGICAL STUDIES

DETECTION OF EPSTEIN-BARR VIRUS IN A LYMPH NODE 
BIOPSY IS USEFUL TO DETECT NASOPHARYNGEAL 
CARCINOMA IN THE AREAS WHERE THE DISEASE IS ENDEMIC, 
OTHERWISE, ITS VALUE IS LIKELY LIMITED

EBV

Lee et al.,Head Neck 2000
Gillison et al., J Natl Cancer Inst 2008

Desai et al., Exp Mol Pathol 2009
Vent el al., Head Neck, 2013

Pavlidis et al., Oral Oncology 2015
 von Buchwald  C et al, 2014

Pawlita et al, Clin Exp Metastasis, Sept 2015
Lewis et al, Head and Neck Patol, 2015

IDENTIFICATION OF THE PRIMARY TUMOR
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BIOLOGICAL STUDIES

DETECTION OF EPSTEIN-BARR VIRUS IN A LYMPH NODE 
BIOPSY IS USEFUL TO DETECT NASOPHARYNGEAL 
CARCINOMA IN THE AREAS WHERE THE DISEASE IS ENDEMIC, 
OTHERWISE, ITS VALUE IS LIKELY LIMITED

STRONGLY ASSOCIATED 
WITH THE PRESENCE OF CYSTIC CERVICAL METASTASISHPV

EBV

92% TYPE 16 (FOLLOWED BY TYPE 18, 33 AND 58)

DETERMINATION OF HPV STATUS CAN BE OBTAINED BY FNAC

Lee et al.,Head Neck 2000
Gillison et al., J Natl Cancer Inst 2008

Desai et al., Exp Mol Pathol 2009
Vent el al., Head Neck, 2013

Pavlidis et al., Oral Oncology 2015
 von Buchwald  C et al, 2014

Pawlita et al, Clin Exp Metastasis, Sept 2015

HPV RELATED SCC ARE GENERALLY DIAGNOSED WITH EARLIER 
T CATEGORY AND MORE ADVANCED N CATEGORY

95% OF SCC HPV+ ARE NON KERATINIZING
85% OF SCC KERATINIZING ARE HPV -

Lewis et al, Head and Neck Patol, 2015

IDENTIFICATION OF THE PRIMARY TUMOR

mercoledì 29 giugno 16



DIFFERENT DISEASE ?

DIFFERENT PATIENTS
IDENTIFICATION OF THE PRIMARY TUMOR
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DIFFERENT DISEASE ?
MALE
55-65 YEAR-OLD
TOBACCO AND/OR ALCOHOL ABUSE

MIDDLE AGE
NON SMOKER
HPV-RELATED CANCER

DIFFERENT PATIENTS
IDENTIFICATION OF THE PRIMARY TUMOR
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Dixon et al,  Head Neck (2016)

Can HPV positivity or overexpression of p16 be used as 
surrogate markers guiding the localization of the primary 
tumor???

Fotopoulos et al,  Oral Oncology (2015)

Bussu et al,  Ann Surg Oncol (2015) 

HPV AND NECK METASTASIS FROM UNKNOWN PRIMARY
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Dixon et al,  Head Neck (2016)

Can HPV positivity or overexpression of p16 be used as 
surrogate markers guiding the localization of the primary 
tumor???

1. etiological association
2. ICH staining for HPV in every biopsy

Fotopoulos et al,  Oral Oncology (2015)

…HPV is a probable causative agent

Bussu et al,  Ann Surg Oncol (2015) 
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Can HPV positivity or overexpression of p16 be used as 
surrogate markers guiding the localization of the primary 
tumor???

1. etiological association
2. ICH staining for HPV in every biopsy

Fotopoulos et al,  Oral Oncology (2015)

…HPV is a probable causative agent

UP is a distinct pathologic entity, similar to oropharyngeal and nasopharyngeal virus-related malignancy carcinoma, 
particularly when in the presence of a bulky IIA node in which high-risk HPV/EBV detection is 70% 

Bussu et al,  Ann Surg Oncol (2015) 

HPV AND NECK METASTASIS FROM UNKNOWN PRIMARY
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Low-risk UP patients for potential treatment de-escalation 

p16-positive status

Dixon et al,  Head Neck (2016)

Can HPV positivity or overexpression of p16 be used as 
surrogate markers guiding the localization of the primary 
tumor???

1. etiological association
2. ICH staining for HPV in every biopsy

Fotopoulos et al,  Oral Oncology (2015)

…HPV is a probable causative agent

UP is a distinct pathologic entity, similar to oropharyngeal and nasopharyngeal virus-related malignancy carcinoma, 
particularly when in the presence of a bulky IIA node in which high-risk HPV/EBV detection is 70% 

Associated with younger age, nonsmoker status, and lower disease burden at presentation

Bussu et al,  Ann Surg Oncol (2015) 

HPV AND NECK METASTASIS FROM UNKNOWN PRIMARY
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ORIGINAL ARTICLE

Impact of p16 expression, nodal status, and smoking on oncologic outcomes of
patients with head and neck unknown primary squamous cell carcinoma

Peter R. Dixon, MD,1 Michael Au, MD,1 Ali Hosni, MD, Bayardo Perez–Ordonez, MD, FRCPC,2 Ilan Weinreb, MD, FRCPC,2 Wei Xu, PhD,4

Yuyao Song, MMath,4 Shao Hui Huang, MRT(T), MSc,3 Brian O’Sullivan, MD, FRCPC,3 David P. Goldstein, MD, MSc, FRCSC,1

John R. de Almeida, MD, MSc, FRCSC1*

1Department of Otolaryngology – Head and Neck Surgery, Princess Margaret Cancer Center, University Health Network, University of Toronto, Toronto, Canada, 2Department of
Pathology, Princess Margaret Cancer Center, University Health Network, University of Toronto, Toronto, Canada, 3Department of Radiation Oncology, Princess Margaret Cancer
Centre, University Health Network, University of Toronto, Toronto, Canada, 4Department of Biostatistics, Princess Margaret Cancer Center, University Health Network, University of
Toronto, Toronto, Canada.

Accepted 2 February 2016

Published online 00 Month 2016 in Wiley Online Library (wileyonlinelibrary.com). DOI 10.1002/hed.24441

ABSTRACT: Background. The prognostic significance of human papillo-
mavirus (HPV) in the context of head and neck squamous cell carcinoma
(HNSCC) of cancer of unknown primary (CUP) origin is unclear.
Methods. Patients treated for CUP at the Princess Margaret Cancer
Centre between 2001 and 2013 were stratified by p16 status and retro-
spectively reviewed.
Results. Of the 73 patients included, those with p16-positive tumors
(63%) had less advanced nodal status (N1–N2b; 52% vs 89%; p 5
.035) and less aggressive treatment. Patients with p16-positive tumors

had improved 3-year disease-free survival (DFS; 79% vs 56%; p 5
.012) independent of nodal status and treatment in multivariable analysis
(hazard ratio [HR] 5 0.27; 95% confidence interval [CI] 5 0.08–0.95).
Conclusion. Among patients with CUP, p16-positive status is an inde-
pendent predictor of DFS but not overall survival (OS). VC 2016 Wiley
Periodicals, Inc. Head Neck 00: 000–000, 2016

KEY WORDS: unknown primary neoplasms, head and neck neo-
plasms, squamous cell carcinoma, human papilloma virus, p16

INTRODUCTION
Head and neck squamous cell carcinomas (HNSCCs)
often present with metastatic cervical lymphadenopathy.
When no primary tumor is identified on physical exami-
nation or diagnostic axial imaging consisting of CT and/
or MRI, an examination with the patient under anesthesia
with directed biopsies and a tonsillectomy may identify
the primary tumor in approximately 29% to 50% of
cases.1,2 The addition of 18F-fluorodeoxyglucose positron
emission tomography may provide a modest improvement
in the primary tumor identification rate to as high as
60%.2,3

Patients with cancer of unknown primary (CUP) sites
after diagnostic workup are typically treated with radio-
therapy (RT), although significant heterogeneity in treat-
ment approaches exists. Many centers advocate for RT to
include the neck and possible mucosal primary sites,
including the nasopharynx, oropharynx, larynx, and hypo-
pharynx.4–6 These large treatment volumes may be associ-

ated with unnecessary toxicity.7–9 More tailored regimens
now exist based on risk factors for nasopharyngeal, oro-
pharyngeal, or a hypopharyngeal primary site.10,11

It has recently been suggested that the majority of
unknown primary tumors likely originate from the oro-
pharynx, particularly the palatine tonsil or tongue
base.12–15 This finding is corroborated by the high preva-
lence of the human papillomavirus (HPV) in metastatic
cervical lymph nodes and has prompted investigation as
to whether HPV-positive status carries the same prognos-
tic advantage in CUP as in oropharyngeal cancer.12,16

HPV-mediated oropharyngeal carcinomas exhibit
improved overall survival (OS) and progression-free sur-
vival rates compared with non-HPV mediated can-
cers.17–19 Like with oropharyngeal carcinoma, HPV-status
may have implications for future treatment deintensifica-
tion trials in CUP.19,20 In addition, HPV-positive lymph
nodes may predict an occult oropharyngeal primary site
and thus help tailor RT regimens.21

The results of several small retrospective series investi-
gating the prognostic significance of HPV status in CUP
have been inconsistent and may be cofounded by covari-
ates, such as nodal status and smoking history, which are
known to impact outcomes in oropharyngeal squamous
cell carcinoma (SCC).9,12,16–19,22–25 In this study, we
present a survival analysis of the largest published cohort
of head and neck CUP stratified by p16 status, a surro-
gate marker for HPV status that has strong concordance

*Corresponding author: J. R. de Almeida, Department of Otolaryngology –
Head and Neck Surgery, Princess Margaret Cancer Center, University Health
Network, University of Toronto, 610 University Avenue, 3-955, Toronto, Ontario,
M5G 2M9, Canada. E-mail: John.dealmeida@uhn.ca

A portion of this manuscript was presented orally at the International Federation
of Head and Neck Oncologic Societies Fifth World Congress, American Head
and Neck Society Annual Meeting, New York, NY, July 29, 2014.
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INTRODUCTION
Head and neck squamous cell carcinomas (HNSCCs)
often present with metastatic cervical lymphadenopathy.
When no primary tumor is identified on physical exami-
nation or diagnostic axial imaging consisting of CT and/
or MRI, an examination with the patient under anesthesia
with directed biopsies and a tonsillectomy may identify
the primary tumor in approximately 29% to 50% of
cases.1,2 The addition of 18F-fluorodeoxyglucose positron
emission tomography may provide a modest improvement
in the primary tumor identification rate to as high as
60%.2,3

Patients with cancer of unknown primary (CUP) sites
after diagnostic workup are typically treated with radio-
therapy (RT), although significant heterogeneity in treat-
ment approaches exists. Many centers advocate for RT to
include the neck and possible mucosal primary sites,
including the nasopharynx, oropharynx, larynx, and hypo-
pharynx.4–6 These large treatment volumes may be associ-

ated with unnecessary toxicity.7–9 More tailored regimens
now exist based on risk factors for nasopharyngeal, oro-
pharyngeal, or a hypopharyngeal primary site.10,11

It has recently been suggested that the majority of
unknown primary tumors likely originate from the oro-
pharynx, particularly the palatine tonsil or tongue
base.12–15 This finding is corroborated by the high preva-
lence of the human papillomavirus (HPV) in metastatic
cervical lymph nodes and has prompted investigation as
to whether HPV-positive status carries the same prognos-
tic advantage in CUP as in oropharyngeal cancer.12,16

HPV-mediated oropharyngeal carcinomas exhibit
improved overall survival (OS) and progression-free sur-
vival rates compared with non-HPV mediated can-
cers.17–19 Like with oropharyngeal carcinoma, HPV-status
may have implications for future treatment deintensifica-
tion trials in CUP.19,20 In addition, HPV-positive lymph
nodes may predict an occult oropharyngeal primary site
and thus help tailor RT regimens.21

The results of several small retrospective series investi-
gating the prognostic significance of HPV status in CUP
have been inconsistent and may be cofounded by covari-
ates, such as nodal status and smoking history, which are
known to impact outcomes in oropharyngeal squamous
cell carcinoma (SCC).9,12,16–19,22–25 In this study, we
present a survival analysis of the largest published cohort
of head and neck CUP stratified by p16 status, a surro-
gate marker for HPV status that has strong concordance
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p16-positive status is an independent predictor of DFS, 
but not of OS

less advanced nodal status 

N1–N2b: 52% vs 89%
p=0.035

n=73

less aggressive treatment

p16-positive tumors had improved 3-year DFS 
79% vs 56% 

p=0.012
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IMAGING: MRI OR CT SCAN

CT PRIOR TO PANENDOSCOPY LIKELY SIGNIFICANTLY INCREASED THE PROBABILITY 
OF DETECTING THE PRIMARY SITE

PATIENTS WITH SUSPICIOUS FINDINGS ON PHYSICAL EXAM AND/OR CT AND/OR MRI HAD 
A HIGHER PROBABILITY OF PRIMARY SITE DETECTION THAN THOSE WITHOUT 

SUSPICIOUS FINDINGS

IDENTIFICATION OF THE PRIMARY TUMOR
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IMAGING: MRI OR CT SCAN

CT PRIOR TO PANENDOSCOPY LIKELY SIGNIFICANTLY INCREASED THE PROBABILITY 
OF DETECTING THE PRIMARY SITE

THE POTENTIAL OF CT, MR, OR BOTH TO DETECT A PRIMARY TUMOR IS IN THE RANGE OF 9.3% TO 
23%, RISING 60% WHEN SUSPICIOUS RADIOLOGIC FINDINGS DIRECT SUBSEQUENT ENDOSCOPIC 

BIOPSIES

Cianchetti  M et al., Laryngoscope 2009
Strojan P et al., Head Neck 2013

PATIENTS WITH SUSPICIOUS FINDINGS ON PHYSICAL EXAM AND/OR CT AND/OR MRI HAD 
A HIGHER PROBABILITY OF PRIMARY SITE DETECTION THAN THOSE WITHOUT 

SUSPICIOUS FINDINGS

IDENTIFICATION OF THE PRIMARY TUMOR
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IMAGING: PET-CT / FDG-PET

Rusthoven KE et al., Cancer 2004

PET-CT DETECTION RATE OF THE PRIMARY TUMOR: 24.5% 
(SENSITIVITY 88.3%, SPECIFICITY 74.9%, DIAGNOSTIC 

ACCURACY 78.8%)

IDENTIFICATION OF THE PRIMARY TUMOR

TONSILS: HIGHEST FALSE-POSITIVE (39.3%), THE LOWEST 
SENSITIVITY RATE WAS FOR THE BASE OF THE TONGUE (80.5%)
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IMAGING: PET-CT / FDG-PET

COMPARISON BETWEEN FDG-PET AND FDG-PET/CT: THE LATTER HAD A HIGHER SENSITIVITY AND SPECIFICITY

Dong et al.,Nucl Med Commun 2008

Rusthoven KE et al., Cancer 2004

FDG-PET/CT ON THE LOCATION OF THE PRIMARY SITE: 
TONSIL 6.9%, BASE OF TONGUE 9.8%, AND PHARYNX 13.7%. 
FALSE-POSITIVE: 41.6%, 16.7%, AND 12.5%, RESPECTIVELY

SENSITIVITY: 87.5%, 83.3%, AND 87.5%, RESPECTIVELY

Zhu et al., Surg Oncol 2013

PET-CT DETECTION RATE OF THE PRIMARY TUMOR: 24.5% 
(SENSITIVITY 88.3%, SPECIFICITY 74.9%, DIAGNOSTIC 

ACCURACY 78.8%)

IDENTIFICATION OF THE PRIMARY TUMOR

TONSILS: HIGHEST FALSE-POSITIVE (39.3%), THE LOWEST 
SENSITIVITY RATE WAS FOR THE BASE OF THE TONGUE (80.5%)
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TONSILLECTOMY
Tonsillectomy has a role in the diagnostic work-up of CUP

 

IT IS ESPECIALLY USEFUL WHEN LYMPH NODES ARE LOCATED IN THE 
UPPER AND/OR MIDDLE JUGULAR GROUP WITH A CYSTIC ASPECT

Righini C.-A. et al Eur Ann Otol, 2014

IPSILATERAL TONSILLECTOMY IS WARRANTED AND YIELDS AN 
18% TO 44.6% PRIMARY TUMOR DETECTION RATE.

Strojan et al., Head Neck 2013

OTHER STUDIES RECOMMEND TO PERFORM BILATERAL 
TONSILLECTOMY IF THERE IS NO EVIDENCE OF A PRIMARY SITE ON 

PHYSICAL AND RADIOGRAPHIC EXAMINATION (CONTROLATERAL 
TUMORS IN 10-23%)

Kothari et al., Br J Oral Maxillofac Surg 2008

Lewis et al, Head and Neck Patol, 2015

BILATERAL TONSILLECTOMY AVOID 
THE UPTAKE OF NORMAL 

TONSILLAR TISSUE DURING 
FOLLOW-UP

IDENTIFICATION OF THE PRIMARY TUMOR
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IPSILATERAL TONSILLECTOMY IS WARRANTED AND YIELDS AN 
18% TO 44.6% PRIMARY TUMOR DETECTION RATE.

Strojan et al., Head Neck 2013

OTHER STUDIES RECOMMEND TO PERFORM BILATERAL 
TONSILLECTOMY IF THERE IS NO EVIDENCE OF A PRIMARY SITE ON 

PHYSICAL AND RADIOGRAPHIC EXAMINATION (CONTROLATERAL 
TUMORS IN 10-23%)

Kothari et al., Br J Oral Maxillofac Surg 2008

RANDOM BIOPSIES OF NASOPHARYNX AND 
HYPOPHARYNX ARE NOT NECESSARY IN THE 

WORK-UP OF CUP

Mendenhall W. M. et al., Head Neck 2015 

Lewis et al, Head and Neck Patol, 2015

BILATERAL TONSILLECTOMY AVOID 
THE UPTAKE OF NORMAL 

TONSILLAR TISSUE DURING 
FOLLOW-UP

IDENTIFICATION OF THE PRIMARY TUMOR
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TORS FOR TONSILS AND BOT
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TORS FOR TONSILS AND BOT

PRIMARY REVEALED IN 77%

SCC OF PALATINE TONSIL IN 59%

SCC OF BOT TONSIL 18%

NO GASTROSTOMY TUBE NEITHER TRACHEOTOMY WERE 
NECESSARY AFTER TORS

ADJUVANT THERAPY: RT ALONE 59.1%, RT-CHT 40.9%

OVERALL IDENTIFICATION PRIMARY (PRE-OP WORK-UP + TORS): 34/47 : 72.3%
TORS IDENTIFICATION PRIMARY: 13/18: 72.2% (PALATIN TONSIL AND BOT)

PRIMARY TUMOR SIZE: 0.2 - 2CM 
NO ADJUVANT THERAPY FOR PT1N1 

Durmus K, Head Neck 2013

Patel S, JAMA Otolaryngol Head Neck Surg 2013

IDENTIFICATION OF THE PRIMARY TUMOR
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TORS FOR TONSILS AND BOT

TORS is associated with an incremental cost-effectiveness ratio of $8619 
compared with traditional EUA alone

JK Byrd, Otolaryngol Head 
Neck Surg 2014

IDENTIFICATION OF THE PRIMARY TUMOR
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THERAPEUTIC OPTIONS
Treatment options are usually based on non-randomized data and institutional 

polices that incorporate the same principles of aggressive multimodality therapy that 
are used in cases of head and neck SCC in which the primary site is known.

• RT ALONE

• NECK DISSECTION ALONE OR IN COMBINATION WITH 
RADIOTHERAPY FOR THE TREATMENT OF IPSILATERAL CERVICAL 
LYMPH NODES

• RT ALONE OR IN COMBINATION WITH NECK DISSECTION FOR THE 
TREATMENT OF THE MUCOSAL SITES AND BILATERAL CERVICAL 
AND SUPRACLAVICULAR LYMPH NODES 
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EARLY STAGE NECK DISEASE

MOST OF THE GUIDELINES ON CUP TREATMENT ARE BASED ON DATA AND CONCEPTS DERIVING 
FROM THE EXPERIENCE IN THE MANAGEMENT OF NECK METASTASIS IN THE PRESENCE OF A 

PRIMARY TUMOR

IN LOW-VOLUME NECK DISEASE
(N1 AND EARLY N2A) 

WITHOUT EXTRACAPSULAR SPREAD (ECS)

NECK LEVELS DISSECTION AS APPROPRIATE 
OR RT OF THE INVOLVED NECK.

ADVANCED STAGE NECK DISEASE

ADVANCED NECK DISEASE
EXTRACAPSULAR SPREAD

EXCELLENT REGIONAL CONTROL 
WITH EITHER SURGERY OR RT 

ALONE

A COMBINED TREATMENT IS STRONGLY 
RECOMMENDED: IN SOME SERIES 

OMISSION OF RADIOTHERAPY RESULTS IN 
75% OF RECURRENCE

AN IMPROVEMENT  RANGING FROM 67.3% TO 93% 
FOR NECK CONTROL AND FROM 40.9% TO 78.9% 

FOR OVERALL SURVIVAL AT 5 YEARS IS EXPECTED

THERAPEUTIC OPTIONS
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MOST OF THE GUIDELINES ON CUP TREATMENT ARE BASED ON DATA AND CONCEPTS DERIVING 
FROM THE EXPERIENCE IN THE MANAGEMENT OF NECK METASTASIS IN THE PRESENCE OF A 

PRIMARY TUMOR

SURGERY WITH POSTOPERATIVE RT

VS

(CHEMO) RADIOTHERAPY FOLLOWED BY 
NECK DISSECTION ONLY IN THOSE PATIENTS 

WHO DO NOT ACHIEVE A COMPLETE CLINICAL 
OR METABOLIC PET RESPONSE TO 

IRRADIATION

NOT CLEAR WHAT IS THE OPTIMAL THERAPY… ADVANCED NECK DISEASE
EXTRACAPSULAR SPREAD

A COMBINED TREATMENT IS STRONGLY 
RECOMMENDED: IN SOME SERIES 

OMISSION OF RADIOTHERAPY RESULTS IN 
75% OF RECURRENCE

AN IMPROVEMENT  RANGING FROM 67.3% TO 93% 
FOR NECK CONTROL AND FROM 40.9% TO 78.9% 

FOR OVERALL SURVIVAL AT 5 YEARS IS EXPECTED

 Shumann, J Cranio Max Fac Surg 2015

THERAPEUTIC OPTIONS

ADVANCED STAGE NECK DISEASE
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NECK DISSECTION + TOTAL MUCOSAL IRRADIATION + BILATERAL NECK IRRADIATION
ONCOLOGIC RESULTS AND TREATMENT MORBIDITY

THERAPEUTIC OPTIONS

PATIENTS (N=36) RECEIVED IMRT TO THE POTENTIAL PRIMARY TUMOUR SITES AND ELECTIVE 
CERVICAL NODES. CONCOMITANT CHEMOTHERAPY WAS USED IN PATIENTS WHO RECEIVED 

PRIMARY RADIOTHERAPY OR THOSE WITH NODAL EXTRACAPSULAR EXTENSION.

FUNCTIONAL OUTCOMES SURVIVAL OUTCOMES

GRADE 3 DYSPHAGIA AT 1 YEAR: 33%

G-TUBE DEPENDANCY AT 1 YEAR: 2.7%

HIGH-GRADE XEROSTOMIA AT 2 YEARS: 15%

2016
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OPEN QUESTIONS

THERAPEUTIC OPTIONS
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OPEN QUESTIONS

NO FIRM CONCLUSIONS CAN BE DRAWN ON SOME ISSUES BASED ON THE AVAILABLE LITERATURE

CANDIDATES FOR BILATERAL NECK RT:
SUSPECTED MIDLINE PRIMARY 

EXTENSIVE NODAL DISEASE
MORBIDITY

LIMITATIONS FOR SALVAGE SURGERY

Galloway TJ et al, J Clin Oncol, 2015
 Nieder C et al., On J Radiat Oncol Biol Phys, 2001

Jereczek-Fossa BA et al., Cancer Treat Rev 2004 
Strojan P et al., Head Neck 2013

RADICAL NECK DISSECTION IS RARELY INDICATED AS IT IS 
COMPREHENSIVE (LEVELS I–V) NECK DISSECTION

CONTRALATERAL NECK RECURENCE ARE RARE…

THERAPEUTIC OPTIONS
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THERAPEUTIC OPTIONS

OPEN QUESTIONS

CONTRALATERAL NECK FAILURE IS RARE

FACTORS, OTHER THAN RT DOSE, INCLUDING HPV STATUS, MAY ULTIMATELY DICTATE 
LOCOREGIONAL RECURRENCE RISK IN PATIENTS WITH HEAD NECK CANCER OF 

UNKNOWN PRIMARY 

PATTERNS OF FAILURE AFTER RT
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INTENSIFICATION OF (LOCO)REGIONAL TREATMENT: IMPROVING NECK CONTROL

PALLIATE THE SYMPTOMS OF REGIONALLY ADVANCED DISEASE OR SYSTEMIC METASTASES

Lee N. et al., Head Neck, 2015

SYSTEMIC THERAPY

IMPACT OF IMMUNOTHERAPY WAS NOT DESCRIBED IN LITERATURE

Nieder C et al., J Radiat Oncol Biol Phys, 2001
Jereczek-Fossa BA et al., Cancer Treat Rev 2004 

Strojan P et al., Head Neck 2013
P Shumann, J Cranio Max Fac Surg 2015

Galloway TJ et al, J Clin Oncol, 2015

THERAPEUTIC OPTIONS

OPEN QUESTIONS

CONTRALATERAL NECK FAILURE IS RARE
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Galloway TJ et al, J Clin Oncol, 2015

THERAPEUTIC OPTIONS

OPEN QUESTIONS
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IS DEINTENSIFICATION A SAFE PROGRAM ?

SURVIVAL FOR PATIENT WITH RECURRENCE IS POOR

NO DATA AVAIABLE  IN LITERATURE ABOUT 
IPSILATERAL IRRADIATION VS MORE EXTENSIVE 

FIELD
(EVEN IF BILATERAL NECK RT PRODUCE 

GRATIFYING RESULTS)

Galloway TJ et al, J Clin Oncol, 2015

THERAPEUTIC OPTIONS

OPEN QUESTIONS
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SURVIVAL FOR PATIENT WITH RECURRENCE IS POOR

NO DATA AVAIABLE  IN LITERATURE ABOUT 
IPSILATERAL IRRADIATION VS MORE EXTENSIVE 

FIELD
(EVEN IF BILATERAL NECK RT PRODUCE 

GRATIFYING RESULTS)

In modern series, the most common source of recurrence 
is distant metastatic disease

Galloway TJ et al, J Clin Oncol, 2015

THERAPEUTIC OPTIONS

OPEN QUESTIONS
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