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ABSTRACT	
	

	
	

Introduction:	Head	and	Neck	Cancer	(HNC)	is	a	highly	heterogeneous	disease	comprising	a	

large	number	of	tumours	located	in	the	cervicofacial	area.	This	study	aimed	to	determine	the	

epidemiological	characteristics	of	HNC	and	its	topographic	sites. 	

Data/Methods:	3171	patients	with	a	HNC	(470	lips,	767	oral	cavity,	147	salivary	glands,	294	

oropharyngeal,	124	nasopharyngeal,	240	hypopharyngeal,	45	not	specified	(NE)	pharyngeal,	

112	nose,	ear	and	sinuses	and	972	 laryngeal	cancers)	 registered	 in	Girona	Cancer	Registry	

(GCR)	 in	Spain	during	 the	period	of	1994-2013	were	analysed	 to	estimate	 their	 incidence,	

trends	in	incidence	and	observed	survival.	

Results:	Most	 patients	 were	 males	 (82.9%)	 between	 50	 and	 74	 years	 (64%).	 Relative	 to	

histological	subtype,	squamous	cell	neoplasms	(SCN)	was	the	most	frequent	in	both	sexes.	

Oral	cavity	was	the	most	common	topographic	site	in	women,	being	the	larynx	for	men	and	

both	 sexes.	 Incidence	decreased	 significantly	 in	HNC	 for	men	and	both	 sexes	with	 annual	

percentage	of	change	(APC)	of	-2.5	and	-2.0,	respectively,	but	not	in	oropharyngeal	cancer.	

Five-year	HNC	observed	survival	for	both	sexes	was	50.2%.	

Conclusions:	Our	study	confirms	the	higher	HNC	incidence	in	men	compared	to	women,	being	

the	 most	 frequent	 topographic	 site	 the	 larynx	 and	 the	 oral	 cavity	 respectively.	 Also	 the	

decreasing	incidence	of	HNC	is	confirmed	with	the	exception	of	oropharyngeal	cancer	that	its	

incidence	remained	the	same	during	the	study	period.	In	terms	of	survival,	good	results	were	

found.	SCN	are	confirmed	as	the	most	common	histological	type	regardless	of	sex	or	age.	

Keywords:	 head	 and	 neck	 cancer;	 squamous	 cell	 neoplasms;	 undifferentiated	 carcinoma;	

adenomas	 and	 adenocarcinomas;	 mucoepidermoid	 neoplasms;	 acinar	 cell	 neoplasms;	

incidence;	survival;	population-based	cancer	registry;	epidemiology;	HPV.	
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INTRODUCTION	
	

Head	and	Neck	Cancer:	Classification	of	topographic	sites	
	

Head	and	Neck	Cancers	(HNC)	can	occur	in	any	of	the	tissues	or	organ	in	the	head	and	

neck.	For	that	reason,	over	30	different	places	can	develop	cancer	in	the	cervicofacial	

area.	These	places	can	be	grouped	into	9	large	topographic	sites:	lips,	oral	cavity,	salivary	

glands,	oropharynx,	nasopharynx,	hypopharynx,	NE	pharynx,	nose,	ear	and	sinuses	and	

larynx.	Within	this	classification,	tumours	of	the	skin,	brain	and	thyroid	are	excluded(1).	

§ Most	lip	cancers	occur	on	the	bottom	lip.	

§ Oral	 cavity	 is	 the	 most	 common	 place	 for	

head	and	neck	cancer	to	develop(2).	Includes	

the	front	two-thirds	of	the	tongue,	the	gums,	

the	lining	inside	the	cheeks	and	lips,	the	floor	

(bottom)	of	the	mouth	under	the	tongue,	the	

hard	palate	(bony	top	of	the	mouth),	and	the	

small	 area	 of	 the	 gum	 behind	 the	 wisdom	

teeth	 (see	 Annex	 1).	 The	 most	 frequent	

affected	places	are	the	side	of	the	tongue	and	

the	floor	of	the	mouth.	

§ The	nasopharynx	is	the	upper	part	of	the	throat	behind	the	nose.	

§ The	oropharynx	is	the	part	of	the	throat	directly	behind	the	mouth.	It	includes	

the	soft	part	of	the	roof	of	the	mouth	(the	soft	palate),	the	base	of	the	tongue,	

the	tonsils	and	the	back	and	side	walls	of	the	throat	(see	Annex	1).	

Figure	1.	Picture	 showing	a	 cross-section	of	 the	
head(3).	
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§ The	hypopharynx	 is	 the	 lower	part	of	 the	pharynx.	 It	 includes	pyriform	sinus,	

postcricoid	region	and	the	lateral,	inferior	and	posterior	pharynx	wall	(see	Annex	

1).	

§ The	 larynx	 (or	 voicebox)	 is	 the	 second	 most	 common	 place	 for	 HNC	 to	

develop(2).	It	is	a	short	passageway	formed	by	cartilage	just	below	the	pharynx	

in	the	neck.	It	contains	the	vocal	cords	and	the	epiglottis,	which	moves	to	cover	

the	larynx	to	prevent	food	from	entering	the	air	passages.	Larynx	is	divided	by:	

supraglottis,	glottis	and	subglottis.	

§ Sinuses	(maxillary,	frontal,	ethmoid	and	sphenoid	sinuses)	are	air	spaces	in	the	

bones	of	the	face	alongside	the	nose	and	nasal	cavity	is	the	hollow	space	inside	

the	nose.	

§ Salivary	 glands	make	 saliva,	which	 keeps	 the	mouth	moist.	 They	 are	 divided	

depending	 on	 their	 size	 as:	 minor	 salivary	 glands	 and	 major	 salivary	 glands	

(parotid,	submandibular	and	sublingual	glands).	

§ Middle	ear	can	be	the	origin	of	HNC.	It	is	made	up	of	the	eardrum	and	a	cavity	

called	the	tympanum,	which	contains	three	little	bones	(the	malleus,	incus	and	

stapes).	These	bones	connect	the	eardrum	to	the	inner	ear.	The	tympanum	is	

connected	to	the	nasopharynx	by	a	tube	called	the	Eustachian	tube.	

Figure	1	shows	a	sagittal	section	of	the	head	and	neck	where	the	mentioned	topographic	

sites	are	visualized(3).	

	

Head	and	Neck	Cancer:	Histopathology	
	

Cancer	is	not	just	one	disease,	but	a	large	group	of	almost	100	diseases.	Its	two	main	

characteristics	are	uncontrolled	growth	of	the	cells	in	the	human	body	and	the	ability	of	
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these	cells	to	migrate	from	the	original	site	and	spread	to	distant	sites.	If	the	spread	is	

no	controlled,	cancer	can	result	in	death(4).	

Now	we	will	focus	on	a	specific	histological	subtype,	squamous	cell	neoplasm	(SCN).	SCN	

is	 the	most	 common	histological	 subtype	 of	HNC,	 so	when	we	 talk	 about	 it,	we	 are	

practically	referring	to	almost	80	%	of	the	tumours	of	head	and	neck(5).	

SCN	 originates	 in	 the	 pluristratified	 squamous	 epithelium	 and	 it	 is	 diagnosed	 when	

malignant	cells	invade	and	disrupt	the	basement	membrane	(keratin1	and	desmosomes2	

could	be	seen	under	the	microscope	(Figure	2))(6).	

	

	

	

	

	

	

	

Before	the	SNC	appears,	a	series	of	changes	or	premalignant	lesions	can	be	visualized.	

They	are	(in	order	of	the	potential	for	malignant	transformation):	proliferative	verrucous	

leucoplakia,	 erythroplasia,	 oral	 submucosal	 fibrosis,	 erythroleucoplakia,	 granular	

leucoplakia,	laryngeal	keratosis,	actinic	cheilosis,	flat	thick	leucoplakia,	red	tongue	of	

1keratin:	a	scleroprotein	that	is	the	principal	constituent	of	epidermis,	hair,	nails,	horny	

tissues,	and	the	organic	matrix	of	the	enamel	of	the	teeth(4).	

2Desmosome:	a	site	of	adhesion	between	two	epithelial	cells	consisting,	in	each	cell,	of	

a	dense	attachment	plaque	with	associated	intermediate	filaments	and	transmembrane	

proteins	known	as	cadherin(4).	

Figure	2.	Moderately-differentiated	squamous	cell	carcinoma	(Grade	II)	showing	

keratin	pearls	and	invasion	of	tumour	cells	in	surrounding	tissue(6).	
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Plummer-Vinson	syndrome,	keratosis	by	snuff	smokeless,	lichen	planus	(erosive	forms),	

thin	flat	leucoplakia(7).	

	

Head	and	Neck	Cancer:	Diagnosis	
	

Symptoms	of	a	HNC	will	depend	on	where	it	is.	Some	examples	would	be(1,8):	

§ Oral	cavity:	an	ulcer	that	does	not	heal	within	a	few	weeks;	red	or	white	patches	

on	the	gums,	the	tongue,	or	the	lining	of	the	mouth;	pain;	bleeding;	tooth	loss;	

dysphagia3	or	sore	throat.	

§ Pharynx:	 dysphagia;	 sore	 throat;	 trouble	 breathing,	 speaking	 or	 hearing;	

headaches.	

§ Larynx:	pain	when	swallowing	or	ear	pain.	

§ Paranasal	sinuses:	unilateral	epistaxis4	and	nasal	obstruction.	

§ Nasal	cavity:	cervical	lump,	tinnitus5,	hearing	loss,	ear	pain.	

§ Salivary	glands:	swelling	in	their	location,	paralysis	of	muscles	in	the	face,	pain	in	

the	face,	the	chin	or	the	neck	that	does	not	disappear.	

These	 patients	 require	 extensive	 history	 and	 physical	 examination	 with	 inspection	

(direct	or	indirect	through	mirrors	or	endoscopy)	and	palpation.	

All	diagnostic	suspicions	will	be	confirmed	by	pathological	anatomy	by	biopsy	or	 fine	

needle	aspiration	(FNA).	Imaging	tests	help	in	tumour	staging.	

3Dysphagia:	difficulty	in	swallowing(4).	

4Epistaxis:	haemorrhage	from	the	nose,	usually	due	to	rupture	of	small	vessels	overlying	

the	anterior	part	of	the	cartilaginous	nasal	septum(4).	

5Tinnitus:	 tinnitus	 is	 hearing	 ringing,	 buzzing,	 or	 other	 sounds	 without	 an	 external	

cause(4).	



INCIDENCE,	TRENDS	IN	INCIDENCE	AND	SURVIVAL	ANALYSIS	IN	HEAD	AND	NECK	CANCER	FROM	1994	

TO	2013	IN	GIRONA,	SPAIN:	A	POPULATION-BASED	STUDY	

12	

	

Head	and	Neck	Cancer:	Staging	
	

Stage	refers	to	the	extent	of	your	cancer,	such	as	how	large	the	tumour	is,	and	if	it	has	

spread.	It	allows	to	understand	as	malignant	is	your	tumour,	chances	of	survival	and	the	

best	treatment.	

A	cancer	is	always	referred	to	by	the	stage	it	was	given	at	diagnosis,	even	if	it	gets	worse	

or	spreads(8).	

The	staging	of	the	different	types	of	HNC	are	different	between	them	but	all	of	them	

use	TNM	staging	system.	

§ T	describes	the	size	of	the	tumour.	

§ N	describes	how	many	lymph	nodes	are	affected	by	cancer	cells.	

§ M	describes	if	the	cancer	has	spread	to	another	location	of	your	body.	

See	Annex	2	to	know	in	a	simple	way	the	TNM	staging	of	Head	and	Neck	Tumours.	

	

Head	and	Neck	Cancer:	Treatment	
	

The	main	objective	when	trying	to	cure	the	cancer	is	to	remove	and	destroy	all	tumour	

cells	in	your	body.	But	we	must	take	into	account	the	importance	of	preserving	the	organ	

as	 well	 as	 realising	 therapy	 to	 rehabilitate	 the	 speech	 and	 swallowing	 to	 ensure	 an	

acceptable	quality	of	life	for	the	patient.	

The	choice	of	the	treatment	will	depend	on	where	the	cancer	is	in	the	head	or	neck,	the	

cancer	staging	and	the	tumour	resectability.	We	have	to	consider	the	complexity	of	HNC	

treatment	due	to	the	large	regional	variability	and	anatomical	limitations	presented.	

The	treatment	for	early	stage	cancer	is	usually	surgery	and/or	radiation	therapy	and	for	

advanced	cancer,	a	combination	of	chemotherapy	and	radiotherapy	is	usually	required.	

Nasopharyngeal	cancer	is	usually	treated	with	chemo-radiotherapy	in	all	stages(1).	
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Following,	a	simple	treatment	scheme	is	presented.	

§ Early	stage	cancer	without	lymph	node	involvement=stages	I	and	II	(see	Annex	

2):	they	are	usually	treated	with	surgery	or	radiotherapy.	

§ Loco-regionally	advanced	disease	with	 lymph	node	 involvement=stages	 III,	 Iva	

and	 IVb	 (see	 Annex	 2):	 they	 can	 be	 treated	 with	 a	 combination	 therapy	 of	

surgery,	 radiotherapy	and	chemotherapy,	depending	on	 the	characteristics	of	

the	disease.	

§ Disease	with	distant	metastases=stage	IVc	and	recurrent	disease	(see	Annex	2):	

in	 cases	 of	 untreatable	 disease,	 palliative	 treatment	 can	 be	 applied	 with	

chemotherapy.	 On	 the	 other	 hand,	 in	 cases	 of	 relapse,	 the	 treatment	 varies	

depending	on	the	pretreatment	received	and	tumour	characteristics.	

	

Head	and	Neck	Cancer:	Epidemiology	
	

HNCs	are	the	seventh	most	common	malignancy	in	the	world	with	an	estimated	686.328	

new	cancer	cases	diagnosed	in	2012	(almost	a	5%	of	all	cancers)	with	a	sex	ratio	of	2,96,	

being	 more	 frequent	 in	 males	 than	 females	 (Figure	 3:	 lip,	 oral	 cavity,	 larynx,	 other	

pharynx	and	nasopharynx	are	included	as	HNC)(2).	More	than	90%	of	these	cancers	are	

squamous	cell	carcinomas(9).	In	terms	of	mortality,	it	is	estimated	that	around	375.665	

people	died	from	HNC	in	2012	(see	Figure	3).	

HNC	 incidence	and	mortality	 rates	vary	among	countries,	being	the	country	with	 the	

highest	 incidence	 rate	 (ASRW)	 combining	 lip	 and	 oral	 cavity,	 other	 pharyngeal	 and	

laryngeal	 cancer	 among	 males	 and	 females,	 Melanesia	 (29.3	 and	 17.0	 respectively)	

followed	 by	 Central	 and	 Eastern	 Europe	 (22.8	 and	 3.2)	 and	 South-Central	 Asia	 (6.9	

among	females)(9).	
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Focusing	on	European	incidence	rates	according	to	EUCAN	(Figure	4	and	5),	the	highest	

incidence	rate	of	HNCs	is	Hungary	with	23.3	cases	for	lip,	oral	cavity	and	pharynx	and	

8.5	cases	for	the	larynx	per	100.000	inhabitants/year.	The	lowest	is	Cyprus	with	2.7	cases	

per	100.000	inhabitants/year	for	lip,	oral	cavity	and	pharynx	and,	for	the	larynx,	Iceland	

is	the	lowest	with	1.0	cases	per	100.000	inhabitants/year.	The	highest	mortality	rate	is	

in	Hungary	for	lip,	oral	cavity	and	pharynx	with	12.5	and	Moldova	for	the	larynx	with	

4.7(10).	
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Figure	3.	Estimated	age-standardized	incidence	and	mortality	rates	of	HNC	in	world	population	

ASRw:	Age-standardized	to	the	world	standard	population	rate(2).	
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For	Spain,	an	estimated	9160	new	cases	were	diagnosed	in	2012	and	3391	people	died,	

with	a	sex	rate	of	4,26	(being	more	frequent	in	males	than	in	females).	Girona,	during	

the	 period	 from	2003	 to	 2007,	 did	 not	 get	 neither	 higher	 nor	 lower	 incidence	 rates	

among	 Spanish	 cancer	 registries,	 being	 Basque	 Country	 the	 region	with	 the	 highest	

incidence	rate	of	HNC	and	La	Rioja	which	obtained	the	lowest(2,11).	
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Figure	4.	Estimated	incidence	from	cancer	of	lip,	oral	cavity	and	pharynx	in	men	and	

women,	2012;	Age	Standardised	Rate	(European)	per	100.00(10).	
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Figure	5.	Estimated	incidence	from	cancer	of	larynx	in	women	and	men,	2012;	Age	

Standardised	Rate	(European)	per	100.000(10).	
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Head	and	Neck	Cancer:	Risk	Factors	
	

A	risk	factor	is	known	as	any	attribute,	characteristic	or	exposure	of	an	individual	that	

increases	 the	 likelihood	 of	 developing	 a	 disease	 or	 injury(12).	 Following,	 some	 risk	

factors	of	HNC	are	explained:	

• Alcohol	and	tobacco	use	(includes	not	smoked	consumption)	are	the	main	risk	

factors	 for	HNC,	with	 the	 exception	of	 salivary	 gland	 cancers(13).	 At	 least	 75	

percent	of	HNC	are	caused	by	them.	The	addition	of	alcohol	or	tobacco	to	one	of	

them	 increase	enormously	 the	 risk	of	developing	 these	 cancers	 (a	higher	 risk	

than	the	consumption	of	one	of	them	alone)(14,15).		

• Human	papillomavirus	 (HPV),	 especially	HPV-16,	 represents	 an	 important	 risk	

factor	 for	 some	types	of	HNC.	Special	mention	 to	oropharyngeal	cancers	 that	

involve	the	tonsils	or	the	base	of	the	tongue(16).	An	example	of	how	important	

it	 could	 be	 would	 be	 the	 increasing	 proportion	 in	 the	 United	 States	 of	 oral	

squamous	 cell	 carcinomas	HPV	 related,	while	 the	 incidence	of	 oropharyngeal	

cancers	related	to	other	causes	 is	 falling.	Perhaps	this	event	can	be	explained	

due	to	a	change	in	sexual	behaviour	in	the	last	years(17).	

• Epstein-Barr	virus	(EBV)	is	a	risk	factor	for	nasopharyngeal	cancer(18).	Some	time	

ago	 the	 relation	 between	 EBV	 and	 salivary	 glands	 cancer	was	 suspected	 but,	

nowadays	this	suspicion	is	questioned	due	to	the	appearance	of	new	studies	that	

deny	the	association(19,20).	

• Paan	 (betel	 quid)6:	 Only	 three	 drugs	 (nicotine,	 ethanol	 and	 caffeine)	 are	

consumed	 more	 widely	 than	 betel.	 Paan	 is	 consumed	 more	 frequently	 in	

Southeast	Asia	and	parts	of	the	Pacific	Rim.	The	habit	of	using	paan	in	the	mouth	

has	been	strongly	associated	with	an	increased	risk	of	oral	cancer(13).	
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• Maté7	consumption	has	been	implicated	in	many	malignancies	of	different	sites	

including	 the	mouth,	 throat,	 oesophagus	 and	 larynx	with	 a	moderate	 to	high	

risk(13).	

• Preserved	o	salted	food	consumption	at	earlier	age	was	associated	with	a	higher	

risk	of	nasopharyngeal	carcinoma	 independently	of	birthplace	 (this	 risk	 factor	

gets	more	significant	in	Chinese	people	due	to	their	popular	practices	of	weaning	

their	babies	on	preserved	foods	and	not	because	their	ancestry)(21).	

• Occupational	 exposure	 to	 wood	 or	 nickel	 dust	 are	 risk	 factors	 for	

nasopharyngeal,	paranasal	sinuses	and	nasal	cavity	cancers.	Formaldehyde	has	

a	 carcinogenic	 effect	 too	 (dose-dependent	 effect)	 for	 the	 aforementioned	

cancers(21).	 Additionally,	 people	 working	 in	 certain	 jobs	 in	 the	 construction,	

metal,	textile,	ceramic,	logging	and	food	industries	may	have	an	increased	risk	of	

cancer	of	the	larynx(22).	

• Poor	oral	health	has	been	reported	as	a	risk	factor	in	the	aetiology	of	HNC(23).	

• Social	factors	as	low	socioeconomic	status	and	low	levels	of	education	also	seem	

to	be	related	to	disease	development.	By	the	other	hand,	this	association	may	

be	due	to	an	 indirect	effect,	 like	 for	example,	 the	fact	that	not	having	money	

keeps	you	from	going	to	the	dentist	(so,	that	person	will	have	a	poor	oral	health,	

a	reported	risk	factor	for	HNC)(21).	

	

6Paan	 (betel	 quid):	 Commercially	 ready-made	 Paan	mixtures	 of	 baked	 areca	 nut,	

slaked	lime,	spices,	and	tobacco	extracts	and	concentrates;	India(13).	

7Maté:	 it	 is	 a	 tea-like	 beverage	 brewed	 from	 the	 dried	 leaves	 of	 the	 tree	 Ilex	

paraguarensis;	South	America(13).	
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• Gastroesophageal	 reflux	 has	 been	 associated	 with	 laryngeal	 and	 pharyngeal	

cancer	regardless	of	age,	gender,	or	tobacco	and	alcohol	consumption(24).	

• Radiation	 exposure.	 Radiation	 to	 the	 head	 and	 neck,	 for	 noncancerous	

conditions	or	cancer,	is	a	risk	factor	for	cancer	of	the	salivary	glands(25).	

• Genetic	predisposition	may	also	play	a	 role	 in	 these	diseases,	 since	 there	 is	a	

higher	risk	in	those	subjects	with	family	history	of	HNC(26).	

Fruit	and	vegetable	intake	have	shown	a	protective	effect	 (special	attention	to	citrus	

fruit,	which	are	rich	in	Vitamin	C	(an	inhibitor	of	in	vivo	formation	of	nitrosamines),	and	

orange-coloured	vegetables,	tomatoes	and	various	dark	green	vegetables,	all	of	which	

are	rich	in	carotenoids)(21).	

	

Tobacco:	Impact	on	public	health	of	Law	42/2010	
	

2	years	after	the	implementation	of	the	Law	42/2010	(see	Annex	3),	it	was	possible	to	

analyse	the	impact	of	the	law	in	Spain.	However,	it	was	a	relatively	short	time	frame	to	

fully	assess	the	positive	health	effects	of	the	modification	made	because,	although	 it	

gave	some	immediate	positive	effects,	most	of	the	most	significant	effects	are	medium	

and	long	term.	I	will	discuss	briefly	what	impact	it	had	on	public	health	law	42/2010(27).	

In	relation	to	exposure	to	environmental	tobacco	smoke	(ETS),	saying	that	the	available	

results	show	that	exposure	to	ETS	in	pubs,	cafes	and	restaurants	has	been	drastically	

reduced	 (nicotine	 concentrations	 and	 PM2.5	 (suspended	 particles	 of	 less	 than	 2.5	

micros)	 decreased	 by	 more	 than	 90%).	 It	 involves	 a	 considerable	 risk	 reduction	 to	

customers	and	workers	that	were	exposed	in	this	sector.	

Regarding	 the	prevalence,	 the	National	Health	Survey	of	Spain	2011	show	an	overall	

reduction	in	tobacco	consumption.	The	prevalence	of	current	smokers	is	in	2011	of	27%	
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in	 adults	 aged	 15	 years	 and	 over	 compared	 to	 29.9%	 in	 2009	 (16	 and	 over).	 The	

prevalence	of	daily	smokers	has	reduced	from	26.2%	in	2009	to	24%	in	2011.	

The	higher	consumption	remains	in	the	most	disadvantaged	classes	in	general,	but	has	

been	reduced	by	certain	groups	as	young	adults,	less	educated,	unemployed	or	who	are	

studying.	Among	daily	smokers,	the	number	of	cigarettes	per	day	has	fallen	slightly.	

In	 relation	 to	 the	 tobacco	 product	 sales,	 cigarette	 sales	 fell	 by	 16.7%	 in	 2011	 and	

regarding	the	full	year	2012,	2671	million	cigarettes	packs	were	sold,	which	is	a	11.40%	

less	than	in	2011.	

Regarding	the	morbidity	associated,	there	has	been	a	reduction	in	admission	rates	for	

acute	 myocardial	 infarction,	 ischemic	 heart	 disease	 and	 asthma	 in	 2011,	 although	

further	 evaluation	 is	 necessary	 to	 know	 its	 specific	 impact	 on	morbidity	 from	 these	

diseases.	
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Justification	
	

HNC	includes	a	large	number	of	tumours	located	in	different	anatomical	regions	of	the	

cervicofacial	area,	which,	taken	together,	represent	one	of	the	most	common	cancers	

in	 the	 developed	 world,	 becoming	 into	 an	 important	 health	 problem	 today(2).	

Additionally,	most	of	them	are	diagnosed	in	locally	advanced	stages,	reducing,	of	this	

way,	their	range	of	treatment(24).	

Recently,	it	has	been	shown	that	the	incidence	and	survival	of	oropharyngeal	tumours	

have	increased	in	some	countries	such	as	USA.	Subsequent	investigations	showed	that	

these	 tumours	 were	 associated	 with	 HPV	 but	 not	 to	 the	 tobacco	 and	 alcohol	

consumption(17,28).	

Knowing	if	HPV	is	involved	or	not	in	the	oropharyngeal	tumour	histopathology	of	our	

patients	 could	 have	 an	 impact	 in	 our	 health	 system	by	 increasing	 or	 decreasing	 the	

aggressiveness	 of	 the	 treatment.	 HPV	 vaccines	 could	 be	 a	 good	 alternative	 for	 the	

prevention	of	these	tumours	too.	

Due	to	the	epidemiological	impact	of	HNC	in	our	country	and	the	importance	of	knowing	

if	Girona	has	an	increasing	number	of	diagnoses	of	oropharyngeal	tumours	associated	

with	HPV,	I	thought	it	appropriate	to	analyse	the	incidence	and	the	survival	of	HNC	and	

its	different	 topographic	 sites	 in	Girona	province	during	 the	period	of	1994	 to	2013,	

using	the	database	of	the	Girona	Cancer	Registry	(GCR).		

Moreover,	 this	 project	 would	 also	 help	 to	 update	 the	 GCR	 database	 for	 future	

investigations.	
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HYPOTHESES	

	

1) Head	and	Neck	Cancer	(HNC)	had	a	different	incidence	according	to	age	and	sex	

of	the	population	from	Girona	province	during	1994	to	2013.	

2) The	most	frequent	topographic	site	of	HNC	in	Girona	during	the	period	of	the	

study	(1994-2013)	was	different	by	age	and	sex.	

3) Squamous	 cell	 neoplasms	 were	 the	most	 frequent	 histological	 type	 for	 both	

sexes	and	all	ages.	

4) The	incidence	of	HNC	in	Girona	has	decreased	significantly	during	the	period	of	

the	 study	 (1994-2013)	 perhaps	 due	 to	 the	 measure	 adopted	 to	 control	 the	

smoking	habit	in	Spain.	

5) The	 incidence	of	Oropharynx	Cancer	 increased	during	the	period	of	 the	study	

(1994-2013)	 as	 opposed	 of	 HNC	 in	 general	 (like	 occurs	 in	 USA	 due	 to	 the	

association	with	HPV).		

6) HNC	survival	in	Girona	during	the	period	of	this	study	(1994-2013),	is	different	

according	to	sex	and	topographic	site	of	HNC.
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OBJECTIVES	

	
In	order	to	prove	whether	the	above	hypotheses	can	be	confirmed,	the	following	aims	

were	planned:	

1,2,3) Estimate	the	incidence	of	patients	diagnosed	with	HNC	during	the	period	

1994-2013	in	Girona	by	sex,	age,	topographic	site	of	HNC,	and	some	of	the	

most	prevalent	histological	types.	

4) Analyse	the	incidence	trend	of	HNC	in	Girona	province	from	1994	to	2013.	

5) Determine	 the	 incidence	 trend	 of	 Oropharynx	 Cancer	 and	 compare	 the	

results	with	those	of	USA	studies.	

6) Calculate	the	observed	survival	of	HNC	by	sex	and	topographic	site	of	HNC	

during	the	period	1994-2013	in	Girona.
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DATA	AND	METHODS	
	

Data	
	

The	database	used	 in	 this	 final	degree	project	was	obtained	 from	the	Girona	Cancer	

Registry	(GCR).	The	GCR	is	a	population-based	cancer	registry	located	in	the	northeast	

of	 Catalonia	 and	 it	 covers	 753.054	 residents	 in	

Girona	province	according	to	the	census	of	2015	

provided	 by	 l’Institut	 d’Estadística	 de	 Catalunya	

(IDESCAT)(29).	 Following,	 population	 pyramid	

from	the	census	of	2015	is	shown	(Figure	6).		

The	main	objective	of	the	GCR	is	to	register	new	

cases	 of	 cancer	 diagnosed	 each	 year	 to	 the	

residents	of	Girona	(inside	and	outside	of	the	province)	and	to	obtain,	 thanks	to	this	

registry,	epidemiological	indicators	of	a	cancer	diagnosed	in	Girona,	allowing	the	impact	

of	cancer	in	the	population	to	be	evaluated	and	controlled.	Thanks	to	this	population-

based	 cancer	 registry,	 incidence,	 survival	 and	 mortality	 analysis	 of	 a	 determined	

neoplasm	can	be	realized.	

In	order	to	keep	updated	the	registry,	information	sources	are	neccesary:	

• Hospital	discharges	of	the	Girona	province	hospitals.	

• Haematology	 and	 pathological	 anatomy	 laboratory	 results	 (cytology,	 biopsy),	

together	with	laboratory	results	(cytogenetics	and	molecular	biology)	of	another	

reference	centres	located	outside	of	the	province.	If	microscopical	verification	is	

not	 possible,	 the	 GCR	 will	 register	 the	 neoplasms	 diagnosed	 by	 exploratory	

techniques	(clinical	or	surgical,	imaging	techniques	or	laboratory).	
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Figure	6.	Population	pyramid	from	Girona	in	2015(29). 
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• Death	Certificate	Only8	(DCO)	of	patients	that	only	this	information	is	provided.	

Due	 to	 the	 nature	 of	 all	 this	 information,	 confidentiality	 agreement	 is	 necessary	

according	to	the	Ley	orgánica	15/1999,	13	diciembre,	de	protección	de	datos	de	Carácter	

Personal(30).	

Additionally,	this	study	will	be	performed	in	accordance	with	the	ethical	principles	that	

have	their	origin	in	the	Declaration	of	Helsinki(31).	

All	cases	included	in	the	GCR	are	registered	following	a	series	of	recommendations	of	

the	European	Network	for	Cancer	Registries	(ENCR)	and	they	are	coded	by	topographic	

sites	and	by	morphology	using	the	International	Classification	of	Diseases	for	Oncology,	

third	edition	(ICD-O-3)(32).	

	

To	accomplish	this	final	degree	project,	cases	were	selected	of	the	database	of	the	GCR.	

Only	patients	with	HNC	with	an	 in	 situ	and	 invasive	behaviour	 from	Girona	province	

during	 the	 period	 1994-2013	 were	 selected	 and,	 specifically,	 the	 tumours	 with	 the	

following	codes	of	the	ICD-O-3	were	used:	C00-C14;	C30-C32.	Head,	face	or	neck,	NOS	

(not	otherwise	specified)	with	the	code	C76.0	was	excluded	(see	Annex	1).	

	

	

	

	

	
8Death	 Certificate	 Only	 (DCO):	 Percentage	 of	 DCOs	 is	 a	 measure	 of	 quality	 in	 a	

population-based	cancer	registry	and	is	recommended	to	remain	low(33).	
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These	codes	were	divided	by	large	areas:	

Lips	 C00	

Oral	cavity	 C01,	C02,	C03,	C04,	C05,	C06	

Salivary	glands	 C07,	C08	

Oropharynx	 C09,	C10	

Nasopharynx	 C11	

Hypopharynx	 C12,	C13	

Not	specified		pharynx	 C14	

Nose,	ear	and	sinus	 C30,	C31	

Larynx	 C32	

	

The	most	incident	histological	subtypes	of	HNC	were	grouped	too	to	study	their	sex	and	

topographic	 site	 distribution.	 	 They	 were:	 squamous	 cell	 neoplasms	 (SCN),	

undifferentiated	 carcinoma	 (UC),	 adenomas	 and	 adenocarcinomas(AAA),	

mucoepidermoid	neoplasms(MN)	and	acinar	cell	neoplasms(ACN).	Following,	grouped	

histological	 subtypes	of	HNC	used	 in	 this	 study	and	 their	 corresponding	morphologic	

codes	(see	Annex	1):	

	

Squamous	cell	neoplasms	 8050-8084	

Undifferentiated	carcinoma	 8020	

Adenomas	and	adenocarcinomas	 8140-8384	

Mucoepidermoid	neoplasms	 8430	

Acinar	cell	neoplasms	 8550-8552	
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After	 analysing	 and	 debugging	 the	 database,	 a	 series	 of	 quality	 indicators	 were	

established.	

Table	1.	 	
Quality	 indicators	 of	 primary	 Head	 and	 Neck	 tumours	 registered	 in	 GCR,	 Girona	

(Spain)	1994-2013.	

	

Quality	indicators	
Microscopical	verification	(MV)	 97,5%	

• Clinical	confirmation	only	
• Clinical	investigation	
• Surgical	exploration	
• Specific	tumours	markers	

0,6%	
0,8%	
0%	
0%	

Death	certificate	only	(DCO)	 1,1%	

Without	year	of	birth	(N)	 0,1%	(3)	

Completeness	 94,7%	

	 N,	number	of	patients.	

Statistical	analysis	
	

To	 accomplish	 this	 final	 degree	 project,	 descriptive	 analyses	 were	 performed	 and	

incidence	rates,	trends	in	incidence	rates	and	survival	rates	have	been	estimated.	

Incidence	 of	 HNC	 of	 Girona	 province	 during	 the	 period	 1994-2013	 was	 estimated	

globally	and	according	to	the	topographic	site	of	the	tumour.	The	prognostic	variables	

used	in	this	project	were	age,	year	of	diagnosis	and	sex.	

The	 population	 of	 Girona	 province	 was	 provided	 by	 the	 Institut	 d’Estadística	 de	

Catalunya	(IDESCAT)	to	calculate	incidence	rates(29).	Incidence	was	estimated	as	crude	

rate9	(CR),	age-standardized	to	the	European	standard	population	rate10	(ASRE)	and	age-

specific	rate11.		

	

9Crude	Rate	(CR):	crude	rates	are	calculated	using	a	simple	formula	in	which	the	number	

of	cases	is	divided	by	the	corresponding	population	and	multiplied	by	100.000.	
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The	age-standardized	rates	were	performed	using	the	“direct	method”,	which	is	used	

when	we	 have	 a	 large	 denominator	 (in	 our	 case	 the	 population	 of	 Girona)	 and	 the	

frequency	of	events	is	not	too	reduced	to	get	unstable	rates.	This	method	consists	in	

applying	specific	rates	for	each	stratum	of	the	confounding	variable	(age,	social	class...)	

of	the	populations	whose	rates	will	be	compared	to	a	standard	population	divided	into	

the	same	strata	or	categories.	The	major	advantage	of	using	the	“direct	method”	is	that	

it	allows	to	create	comparable	adjusted	rates	thanks	to	the	use	of	an	identical	standard	

population	(in	this	case	the	European	standard	population)(34).	

Epidat	 software	was	 used	 to	 compute	 CR	 and	 ASRE	with	 the	 95%	 CI	 and	 they	were	

expressed	 in	 100.000	 inhabitants	 per	 year(35).	 Age-specific	 rate	 was	 calculated	 by	

stratifying	the	age	into	18	groups	of	5	years	each,	the	results	were	expressed	in	100.000	

inhabitants	per	year	too.	

Joinpoint	 statistical	 software	was	used	 to	quantify	 the	evolution	of	 incidence,	as	 the	

annual	percentage	change	(APC)	and	to	evaluate	changes	in	trends	over	time(36).	Only	

incidence	trend	of	HNC	and	Oropharynx	cancer	were	calculated	in	this	study.	

	

	

10Adjusted	Rate:	a	fictitious	summary	rate	statistically	adjusted	to	remove	the	effect	of	

a	variable,	such	as	age	or	sex,	to	permit	unbiased	comparison	between	groups	having	

different	compositions	with	respect	to	these	variables(4).	

11Specific	Rate:	a	rate	that	applies	to	a	specific	demographic	subgroup,	e.g.,	individuals	

of	a	specific	age,	sex,	or	race,	giving	the	total	number	of	events	in	relation	only	to	that	

subgroup(4).	
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Mean	 age	 and	 standard	 deviation	 (SD)	 were	 calculated	 for	 HNC	 and	 the	 observed	

survival	in	men	and	women,	and	the	t	test	was	used	for	comparisons.	Median	age	and	

its	 standard	 deviation	 (SD)	 were	 calculated	 too	 for	 the	 same	 groups.	 Differences	

between	 sex	 were	 examined	 using	 X2	 for	 qualitative	 variables	 such	 age	 groups,	

histological	subtypes,	topographic	site	of	HNC	and	behaviour	of	the	tumour.	

Considering	survival	analyses,	DCO	and	cases	diagnosed	by	autopsy	were	excluded	from	

the	study	population.	Patient	were	followed	from	date	of	diagnosis	to	date	of	death	(no	

cancer-specific	death	due	to	 information	on	cause	of	death	was	not	available	for	the	

Spanish	population)	or	end	of	 follow-up	(31st	December	2014),	whichever	came	first.	

Ten-year	 crude	 HNC	 survival	 was	 estimated	 using	 the	 Kaplan-Meier	 method	 and	

observed	 survival	 was	 calculated	 by	 stratifying	 by	 sex	 and	 topographic	 site	 of	 HNC.	

Statistical	differences	between	curves	were	assessed	using	the	log-rank	test.	

Statistical	 significance	 was	 determined	 at	 p	 <0.05	 for	 all	 analyses.	 Analyses	 were	

performed	with	SPSS	version	23.
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RESULTS	
	

Descriptive	epidemiology	
	

3171	cases	of	HNC	were	identified	in	the	GCR	database	during	the	period	1994-2013.	

Among	these	cases,	2630	were	men	(82.9%)	and	541	were	women	(17.1%).	Most	part	

of	the	selected	cases,	3062,	had	an	invasive	behaviour	(96.6%),	the	remainder,	109,	had	

in	situ	behaviour	(3.4%).	Of	all	these	cases,	2547	were	SCN	(80.3%),	53	AAA	(1.7%),	30	

UC	 (0.94%),	 25	MN	 (0.78%),	 20	 ACN	 (0.63%)	 and	 the	 remainder,	 496,	 were	 part	 of	

several	histological	subtypes	less	incidents	(15.6%).		

Table	2	shows	topographic	sites	of	the	most	incident	histological	types	of	HNC	in	Girona	

1994-2013.	 We	 can	 observe	 some	 differences	 between	 men	 and	 women	 in	 the	

distribution	of	SCN,	the	larynx	is	the	topographic	site	preferred	in	men	in	contrast	of	the	

oral	cavity	in	women.	Other	difference	would	be	the	distribution	of	AAA,	nose,	ear	and	

sinus	were	the	preferred	areas	in	men	and	salivary	glands	in	women.	The	most	frequent	

topographic	site	of	UC	was	nasopharynx	for	both	sexes(37).	

Table	2.	Topographic	sites	of	the	most	incident	histological	types	of	HNC	in	Girona	

1994–2013.	
	

N:	 number	 of	 cases;	 NE:	 not	 specified;	 SCN,	 Squamous	 cell	 neoplasms;	 UC,	 Undifferentiated	 carcinoma;	 AAA,	

Adenomas	and	adenocarcinomas;	MN,	Mucoepidermoid	neoplasms;	ACN,	Acinar	cell	neoplasms.	

Bold	values	denote	more	frequent.	

	
	

	
	

SCN	 UC	 AAA	 MN	 ACN	

Men	
N	(%)	

Women	
N	(%)	

Men	
N	(%)	

Women	
N	(%)	

Men	
N	(%)	

Women	
N	(%)	

Men	
N	(%)	

Women	
N	(%)	

Men		
N	(%)	

Women	
N	(%)	

Lips	(C00)	 335	

(15.15)	

56	

(16.66)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

1	

(4.54)	

1	

(7.1)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

Oral	cavity	(C01;	C02;	C03;	C04;	C05;	
C06)	

513	

(23.20)	

169	
(50.29)	

2	

(9.0)	

0	

(0.00)	

5	

(16.12)	

7	

(31.81)	

3	

(21.4)	

5	

(45.4)	

0	

(0.00)	

1	

(9.0)	

Salivary	glands	(C07;	C08)	 20	

(0.90)	

7	

(2.08)	

1	

(4.5)	

2	

(25)	

5	

(16.12)	

10	
(45.45)	

8	
(57.1)	

6	
(54.5)	

9	
(100)	

10	
(90.9)	

Oropharynx	(C09;	C10)	 201	

(9.09)	

24	

(7.14)	

2	

(9.0)	

0	

(0.00)	

1	

(3.22)	

0	

(0.00)	

1	

(7.1)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

Nasopharynx	(C11)	 58	

(2.62)	

14	

(4.16)	

11	
(50)	

5	
(62.5)	

0	

(0.00)	

0	

(0.00)	

1	

(7.1)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

Hypopharynx	(C12;	C13)	 212	

(9.58)	

9	

(2.67)	

2	

(9.0)	

0	

(0.00)	

2	

(16.12)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

NE	Pharynx	(C14)	 33	

(1.49)	

4	

(1.19)	

0	

(0.00)	

0	

(0.00)	

1	

(3.22)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

Nose,	ear	and	sinus	(C30;	C31)	 26	

(1.17)	

14	

(4.16)	

3	

(13.6)	

0	

(0.00)	

16	
(51.61)	

4	

(18.18)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

Larynx	(C32)	 813	
(36.77)	

39	

(11.60)	

1	

(4.5)	

1	

(12.5)	

1	

(3.22)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	

0	

(0.00)	
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Table	3.	Summary	of	the	descriptive	epidemiology	by	sex,	Girona	1994-2013.	

	
	

N,	 number	 of	 cases;	 SD,	 standard	 deviation;	 CR,	 crude	 rate	 per	 100,000	

inhabitants/year;	ASRE,	 age-specific	 rate	 for	 the	European	 standard	population;	 SCN,	

squamous	cell	neoplasms;	AAA,	adenomas	and	adenocarcinomas;	UC,	undifferentiated	

carcinoma;	NE,	not	specified.	

[1]	P	value	=	T	Student	test	for	Mean	Age	/	Chi-square	test	for	Age	groups,	Histological	

subtypes,	Topographic	site	and	Behaviours.	

*Only	in	situ	and	invasive	were	selected	in	this	study.	
	

Table	3	summarizes	some	aspects	of	the	descriptive	epidemiology	by	sex	of	the	cases	of	

the	GCR	database	during	the	period	1994-2013.	It	shows	us	the	median	age	of	diagnose	

of	men	(63)	and	women	(67.4),	those	median	ages	explain	why	age	group	of	50	to	74	

	 Men	 Women	 Total	 P-value[1]	

N	(%)	 2630	(82.9)	 541	(17.1)	 3171	(100)	 	

Mean	age	(SD)	 63	(13.0)	 67.49	(15.9)	 63.7	(13.6)	 p<0.001	

Median	age	(min-max)	 63	(16-100)	 71	(5-97)	 64	(5-100)	 	

CR	 41.0	 8.4	 24.7	 	

ASRE	 50.0	 8.9	 28.4	 	

Age	groups,	years	N	(%)	
								0-24	
								25-49	

								50-74	

								75-+85	

	

8	(0.3)	

392	(14.9)	

1682	(64.0)	

546	(20.8)	

	

7	(1.3)	

71	(13.1)	

249	(46.1)	

213	(39.4)	

	

15	(0.5)	

463	(14.6)	

1931	(61.0)	

759	(24.0)	

p<0.001	

Histological	subtypes	N	(%)	
								SCN	
								AAA	

								UC	

								Others	

	

2211	(84.1)	

31	(1.2)	

22	(0.83)	

366	(13.9)	

	

336	(62.1)	

22	(4.1)	

8	(1.4)	

175	(32.3)	

	

2547	(80.3)	

53	(1.7)	

30	(0.94)	

541	(17.0)	

p<0.001	

Topographic	site	N	(%)	
								Lips	
								Oral	cavity	

								Salivary	glands	

								Oropharynx	

								Nasopharynx	

								Hypopharynx	

								NE	pharynx	

								Nose,	ear	and	sinus	

								Larynx	

	

375	(14.2)	

571	(21.7)	

70	(2.6)	

247	(9.39)	

93	(3.5)	

230	(8.7)	

40	(1.5)	

77	(2.9)	

927	(35.24)	

	

95	(17.5)	

196	(36.2)	

77	(14.2)	

47	(8.6)	

31	(5.7)	

10	(1.8)	

5	(0.92)	

35	(6.4)	

45	(8.3)	

	

470	(14.8)	

767	(24.2)	

147	(4.6)	

294	(9.3)	

124	(3.9)	

240	(7.6)	

45	(1.4)	

112	(3.5)	

972	(30.7)	

p<0.001	

Behaviour	N	(%)*	
								In	situ	
								Invasive	

	

99	(3.8)	

2531	(96.2)	

	

10	(1.8)	

531	(98.2)	

	

109	(3.4)	

3062	(96.6)	

p=0.026	
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years	was	the	most	frequent	for	both	sexes.	We	can	observe	the	distribution	of	HNC	

between	topographic	sites	too	and	if	we	compare	which	topographic	site	had	a	major	

number	of	cases	in	men	and	women,	we	realize	that	in	men	was	the	larynx	but	in	women	

was	oral	cavity.	SCN	was	the	most	frequent	for	both	sexes.	For	more	information	about	

descriptive	epidemiology,	Annex	4	may	be	consulted.	

Incidence	
	

Table	4	summarizes	the	incidence	of	HNC	and	their	topographic	sites,	grouped	into	5-

years	periods	(except	the	first	period	1994-1997,	which	was	only	4	years).	To	explain	the	

incidence	trends,	the	APC	in	incidence	rates	of	HNC	and	Oropharynx	cancer	are	shown	

in	Table	5.	

	

Table	4.	Head	and	Neck	Cancer	 incidence	by	 time	periods	 in	each	and	both	sexes	 in	

Girona	1994–2012.	
	

N:	number	of	cases;	CR:	crude	rate;	ASIRE:	European	age	standardized	rate;	NE:	not	specified.	

Topographic	
site	

Period	of	
time	

Men	 Women	 Both	sexes	

N	 CR	 ASIRE	 CI95%	 N	 CR	 ASIRE	 CI95%	 N	 CR	 ASIRE	 CI95%	

Head	and	Neck	
(C00-C14;	C30-
C32)		

1994–1997	

1998–2002	

2003–2007	

2008–2012	

538	

640	

661	

661	

51,4	
46,4	
40,5	
34,8	

61,6	

55,5	

50,5	

43,2	

[56,4;	67,2]	

[51,2;	60,1]	

[46,6;	54,6]	

[39,9;	46,7]	

77	

121	

148	

157	

7,2	
8,6	
9,1	
8,4	

7,9	

8,8	

9,5	

8,8	

[6,2;	10,0]	

[7,3;	10,6]	

[8,0;	11,3]	

[7,4;	10,3]	

615	

761	

809	

818	

29,1	
27,3	
24,9	
21,8	

33,8	

30,8	

28,8	

25,1	

[31,2;	36,7]	

[28,6;	33,1]	

[26,8;	30,9]	

[23,3;	26,9]	

Lips	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

75	

107	

100	

76	

7,1	
7,7	
6,1	
4,0	

9,2	

9,9	

8,1	

5,3	

[7,2;	11,8]	

[8,0;	12,0]	

[6,6;	10,0]	

[4,2;	6,7]	

11	

30	

23	

25	

1,0	
2,1	
1,4	
1,3	

1,0	

2,0	

1,4	

1,3	

[0,52;	2,0]	

[1,4;	3,0]	

[0,92;	2,2]	

[0,90;	2,0]	

86	

137	

123	

101	

4,0	
4,9	
3,7	
2,6	

4,8	

5,6	

4,4	

3,1	

[3,8;	6,0]	

[4,7;	6,6]	

[3,6;	5,2]	

[2,5;	3,8]	

Oral	cavity	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

112	

120	

140	

164	

10,7	
8,7	
8,5	
8,6	

12,8	

10,1	

10,4	

10,6	

[10,5;	15,6]	

[8,4;	12,3]	

[8,7;	12,3]	

[9,0;	12,4]	

31	

41	

50	

60	

2,9	
2,9	
3,1	
3,2	

3,2	

3,0	

3,2	

3,3	

[2,2;	4,6]	

[2,1;	4,1]	

[2,3;	4,2]	

[2,5;	4,2]	

143	

161	

190	

224	

6,7	
5,7	
5,8	
5,9	

8,0	

6,4	

6,7	

6,8	

[6,7;	9,4]	

[5,5;	7,5]	

[5,7;	7,7]	

[5,9;	7,7]	

Salivary	glands	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

16	

14	

11	

22	

1,5	
1,0	
0,67	
1,1	

2,1	

1,2	

0,88	

1,5	

[1,1;	3,7]	

[0,63;	2,1]	

[0,41;	1,67]	

[0,93;	2,3]	

16	

19	

22	

16	

1,4	
1,3	
1,3	
0,86	

1,6	

1,4	

1,4	

0,85	

[0,94;	2,7]	

[0,85;	2,2]	

[0,89;	2,2]	

[0,50;	1,4]	

32	

33	

33	

38	

1,5	
1,1	
1,0	
1,0	

1,9	

1,3	

1,1	

1,1	

[1,2;	2,7]	

[0,89;	1,8]	

[0,76;	1,6]	

[0,81;	1,6]	

Oropharynx	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

47	

56	

53	

66	

4,4	
4,0	
3,2	
3,4	

5,3	

4,7	

3,7	

4,2	

[3,9;	7,3]	

[3,5;	6,2]	

[2,8;	5,0]	

[3,2;	5,4]	

4	

7	

13	

16	

0,37	
0,50	
0,80	
0,86	

0,40	

0,49	

0,88	

0,97	

[0,1;	1,0]	

[0,2;	1,0]	

[0,46;	1,5]	

[0,56;	1,5]	

51	

63	

66	

82	

2,4	
2,2	
2,0	
2,1	

2,7	

2,5	

2,2	

2,5	

[2,0;	3,7]	

[1,9;	3,2]	

[1,7;	2,9]	

[2,0;	3,2]	

Nasopharynx	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

21	

22	

22	

24	

2,0	
1,5	
1,3	
1,2	

2,1	

1,7	

1,3	

1,4	

[1,3;	3,4]	

[1,0;	2,6]	

[0,86;	2,2]	

[0,87;	2,1]	

2	

5	

15	

8	

0,18	
0,35	
0,93	
0,43	

0,22	

0,37	

0,90	

0,47	

[0;	0,88]	

[0,1;	0,92]	

[0,47;	1,5]	

[0,2;	0,95]	

23	

27	

37	

32	

1,0	
0,97	
1,1	
0,85	

1,1	

1,0	

1,1	

0,94	

[0,71;	1,7]	

[0,69;	1,5]	

[0,80;	1,6]	

[0,64;	1,3]	

Hypopharynx	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

48	

59	

53	

60	

4,5	
4,2	
3,2	
3,1	

5,6	

4,9	

3,9	

3,7	

[4,1;	7,6]	

[3,7;	6,5]	

[2,9;	5,2]	

[2,8;	4,8]	

2	

0	

6	

1	

0,18	
0	
0,37	
0,05	

0,20	

0	

0,39	

0,06	

[0;	0,82]	

						-	

[0,15;	0,87]	

[0,	0,37]	

50	

59	

59	

61	

2,3	
2,1	
1,8	
1,6	

2,7	

2,4	

2,1	

1,8	

[2,0;	3,7]	

[1,8;	3,1]	

[1,6;	2,8]	

[1,4;	2,4]	

NE	Pharynx	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

8	

8	

13	

9	

0,76	
0,58	
0,79	
0,47	

0,86	

0,65	

0,98	

0,62	

[0,37;	1,9]	

[0,25;	1,4]	

[0,51;	1,7]	

[0,26;	1,2]	

2	

1	

2	

0	

0,18	
0,07	
0,12	
0	

0,23	

0,06	

0,11	

0	

[0;	0,90]	

[0;	0,47]	

[0;	0,50]	

					-	

10	

9	

15	

9	

0,47	
0,32	
0,46	
0,23	

0,54	

0,36	

0,52	

0,27	

[0,21;	1,0]	

[0,15;	0,74]	

[0,28;	0,88]	

[0,1;	0,53]	

Nose,	ear	and	
sinus	

1994–1997	

1998–2002	

2003–2007	

2008–2012	

17	

17	

17	

24	

1,6	
1,2	
1,0	
1,2	

1,8	

1,4	

1,2	

1,5	

[1,0;	3,1]	

[0,81;	2,5]	

[0,71;	2,1]	

[0,97;	2,3]	

4	

9	

10	

9	

0,37	
0,64	
0,62	
0,48	

0,41	

0,63	

0,66	

0,44	

[0,1;	1,1]	

[0,26;	1,2]	

[0,30;	1,2]	

[0,15;	0,88]	

21	

26	

27	

33	

0,99	
0,93	
0,83	
0,87	

1,1	

0,98	

0,97	

1,0	

[0,68;	1,7]	

[0,61;	1,4]	

[0,61;	1,4]	

[0,68;	1,4]	

Larynx	 1994–1997	

1998–2002	

2003–2007	

2008–2012	

190	

226	

242	

211	

18,1	
16,3	
14,8	
11,1	

21,7	

19,6	

18,8	

13,7	

[18,6;	25,2]	

[17,1;	22,5]	

[16,5;	21,4]	

[11,9;	15,8]	

4	

7	

6	

22	

0,37	
0,50	
0,37	
1,18	

0,39	

0,57	

0,40	

1,31	

[0,1;	1,0]	

[0,20;	1,1]	

[0,15;	0,92]	

[0,81;	2,0]	

194	

233	

248	

233	

9,1	
8,3	
7,6	
6,2	

10,5	

9,5	

9,0	

7,2	

[9,0;	12,1]	

[8,4;	10,9]	

[8,0;	10,2]	

[6,3;	8,2]	
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Table	5.	Number	of	cases	(N)	and	annual	percentage	of	change	(APC)	in	incidence	rates	

of	Head	and	Neck	Cancer	in	Girona	1994–2013.	
	

Bold	values	denote	statistically	significant.	

	

For	the	whole	period	1994-2013,	HNC	incidence	decreased	significantly	 in	both	sexes	

and	 in	 men,	 with	 an	 APC	 of	 -2.0	 and	 -2.5	 respectively.	 In	 contrast,	 HNC	 incidence	

increased	 in	 women,	 with	 an	 APC	 of	 0.8	 but	 it	 was	 not	 statistically	 significant.	

Oropharyngeal	tumours	incidence	did	not	increase	significantly	over	the	entire	period,	

even	when	 the	analysis	was	performed	 for	both	 sexes	either	 together	or	 separately.	

Figure	7	and	Figure	8	show	graphics	of	the	incidence	trend	of	HNC	and	the	incidence	

trend	of	Oropharyngeal	tumours	respectively.	The	asterisk	indicates	significant	APC.	

	

Figure	7.	Incidence	trend	of	Head	and	Neck	Cancer	by	sex	in	the	period	1994-2013	in	
Girona.		

	

	

	 	

	

	

	

	

	

	

	

	

	

Topographic	site	 Men	 Women	 Both	sexes	

N	 APC	 (lower	CI;	upper	CI)		

p	value	

N	 APC	 (lower	CI;	upper	CI)		

p	value	

N	 APC	 (lower	CI;	upper	CI)		

p	value	

Head	and	Neck	
tumours	

2628	 -2.5	 (-3.1;	-2.0)	
p<0.01	

540	 0.8	 (-0.4;	2.1)	

p=0.2	
3168	 -2.0	 (-2.5;	-1.5)	

p<0.01	

Oropharynx	tumours	
	

247	 -0.8	 (-2.9;	1.4)	

p=0.4	

47	 3.7	 (-1.2;	9.0)	

p=0.1	

294	 0.1	 (-2.0;	2.3)	

p=0.9	
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Figure	8.	Incidence	trend	of	Oropharyngeal	tumours	by	sex	in	the	period	1994-2013	in	

Girona.	

	

Regarding	HNC	age-specific	rates,	figure	9	shows	them	divided	by	age.	We	can	observe	

that	after	40	years,	the	incidence	was	much	higher	and	it	did	not	diminish	in	subsequent	

years.	Number	of	cases	 in	men	were	much	higher	 than	 in	women	(as	we	mentioned	

above).	

Figure	9.	Incidence	of	Head	and	Neck	Cancer	by	age,	Girona	1994-2013.	
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Survival	
	

OS	at	3,	5	and	10	years	for	the	different	topographic	sites	of	HNC	are	shown	in	Table	6.	

Hypopharyngeal	and	NE	Pharyngeal	tumours	in	women	were	not	analysed	because	of	

the	small	number	of	patients	at	risk.	The	best	OS	for	both	sexes	was	in	nasopharyngeal	

tumours	(maybe	due	to	a	more	effective	treatment)	with	a	73.8%,	63.9%	and	54.9%	at	

3,	 5	 and	 10	 years	 respectively.	 In	 opposition	 to	 this,	 the	 worst	 OS	 (discounting	

unanalysed)	for	both	sexes	was	found	in	oropharyngeal	tumours	with	a	44.8%,	35.8%	

and	21.3%	at	3,	5	and	10	years	respectively.	

Table	6.	Observed	survival	 (OS)	of	Head	and	Neck	Cancer	 for	each	and	both	sexes	 in	
Girona	1994–2013.	
	
	 Men	 Women	 Both	sexes	

N	 OS	(95%CI)	 N	 OS	(95%CI)	 N	 OS	(95%CI)	
Head	and	Neck	Cancer	 3	years	 1313	 57.2	(55.2-59.1)	 312	 67.4	(63.2-71.5)	 1623	 58.9	(57.1-60.6)	

5	years	 990	 48.3	(46.3-50.2)	 235	 59.7	(55.3-64.0)	 1223	 50.2	(48.4-51.9)	

10	years	 484	 33.5	(31.3-35.6)	 115	 45.4	(40.5-50.3)	 596	 35.5	(33.5-37.4)	

Lips	 3	years	 291	 85.2	(81.4-88.9)	 81	 90.2	(84.1-96.2)	 371	 86.2	(83.0-89.3)	

5	years	 231	 73.3	(68.5-78.0)	 62	 81.6	(73.3-89.8)	 290	 75.0	(70.8-79.1)	

10	years	 115	 50.2	(44.5-55.8)	 23	 48.4	(35.8-60.9)	 137	 50.1	(45.0-55.1)	

Oral	cavity	 3	years	 238	 48.5	(44.1-52.8)	 89	 56.8	(49.5-64.0)	 326	 50.6	(46.8-54.3)	

5	years	 165	 39.7	(35.3-44.0)	 70	 50.7	(43.2-58.1)	 234	 42.4	(38.6-46.1)	

10	years	 69	 25.1	(20.7-29.4)	 35	 40.6	(32.5-48.6)	 104	 28.8	(24.8-32.7)	

Salivary	glands	 3	years	 37	 59.9	(47.9-71.8)	 24	 68.3	(57.7-78.8)	 83	 64.5	(56.6-72.3)	

5	years	 26	 52.2	(39.6-64.7)	 40	 59.5	(48.1-70.8)	 66	 56.2	(47.7-64.6)	

10	years	 15	 35.6	(22.2-48.9)	 29	 51.5	(39.7-63.2)	 44	 45.0	(36.1-53.8)	

Oropharynx	 3	years	 76	 40.0	(33.5-46.4)	 27	 69.8	(55.8-83.7)	 103	 44.8	(38.7-50.8)	

5	years	 50	 31.9	(25.4-38.3)	 19	 55.9	(40.4-71.3)	 69	 35.8	(29.7-41.8)	

10	years	 18	 17.0	(10.9-23.0)	 10	 43.3	(25.8-60.7)	 26	 21.3	(15.2-27.3)	

Nasopharynx	 3	years	 60	 71.9	(62.4-81.3)	 22	 79.7	(65.1-94.2)	 82	 73.8	(65.9-81.6)	

5	years	 47	 64.0	(53.8-74.1)	 15	 63.4	(44.9-81.8)	 61	 63.9	(54.8-72.9)	

10	years	 28	 52.6	(41.2-63.9)	 15	 63.4	(44.9-81.8)	 35	 54.9	(44.9-64.8)	

Hypopharynx	 3	years	 67	 33.3	(27.0-39.5)	 *	 *	 69	 33.5	(27.4-39.5)	

5	years	 51	 26.7	(20.8-32.5)	 *	 *	 52	 26.6	(20.7-32.4)	

10	years	 20	 15.6	(10.3-20.8)	 *	 *	 21	 15.8	(10.5-21.0)	

NE	Pharynx	 3	years	 16	 43.4	(27.7-59.0)	 *	 *	 20	 47.6	(32.9-62.3)	

5	years	 8	 25.6	(11.2-39.9)	 *	 *	 12	 32.3	(17.9-46.6)	

10	years	 2	 7.7	(0.00-17.5)	 *	 *	 4	 13.7	(2.1-25.2)	

Nose,	ear	and	sinus	 3	years	 31	 43.8	(32.4-55.1)	 12	 41.3	(24.4-58.1)	 43	 42.9	(33.4-52.3)	

5	years	 24	 37.7	(26.5-48.8)	 12	 41.3	(24.4-58.1)	 35	 38.6	(29.1-48.0)	

10	years	 14	 31.7	(20.3-43.0)	 3	 24.6	(5.7-41.4)	 14	 29.7	(19.9-39.5)	

Larynx	 3	years	 503	 61.5	(58.3-64.6)	 26	 74.4	(61.2-87.5)	 529	 62.1	(58.9-65.2)	

5	years	 395	 53.0	(49.6-56.3)	 16	 70.1	(55.2-84.9)	 411	 53.8	(50.4-57.1)	

10	years	 210	 39.3	(35.7-42.8)	 10	 58.4	(38.9-77.8)	 219	 40.0	(36.4-43.5)	

NE,	not	specified;	N,	patients	at	risk;	OS,	observed	survival.	

*,	number	of	cases	were	insufficient.	
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Table	 7.	 Mean	 and	 Median	 (expressed	 in	 years)	 observed	 survival	 by	 sex	 and	

topographic	site	of	HNC.	
	

Topographic	site	 Mean	OS	(SD)	 Median	OS	(SD)	
Men	 Women	 Both	sexes	 Men	 Women	 Both	sexes	

Head	and	Neck	Cancer	 7.6	(0.16)	 9.8	(0.41)	 8.0	(0.15)	 4.5	(0.25)	 8.6	(0.84)	 5.0	(0.25)	

Lips	 10.9	(0.41)	 10.6	(0.69)	 10.9	(0.37)	 10.1	(1.0)	 9.4	(0.76)	 10.1	(0.88)	

Oral	cavity	 6.2	(0.32)	 8.3	(0.60)	 6.7	(0.29)	 2.8	(0.30)	 5.7	(1.3)	 3.1	(0.34)	

Salivary	glands	 7.9	(1.0)	 10.1	(0.95)	 9.4	(0.75)	 5.3	(2.0)	 10.6	(2.3)	 7.8	(1.4)	

Oropharynx	 4.7	(0.42)	 8.6	(1.1)	 5.4	(0.42)	 1.8	(0.25)	 8.3	(2.8)	 2.2	(0.33)	

Nasopharynx	 11.2	(0.97)	 12.4	(1.7)	 11.5	(0.85)	 12.9	(3.5)	 19.6	(0.00)	 12.9	(3.0)	

Hypopharynx	 4.2	(0.40)	 3.2	(1.4)	 4.2	(0.38)	 1.4	(0.16)	 2.3	(0.80)	 1.4	(0.16)	

NE	Pharynx	 3.7	(0.74)	 13.6	(3.9)	 5.2	(1.0)	 1.2	(0.99)	 -	 1.3	(1.7)	

Nose,	ear	and	sinus	 6.7	(0.94)	 5.6	(1.1)	 6.6	(0.80)	 2.6	(0.49)	 1.5	(0.43)	 2.2	(0.52)	

Larynx	 8.5	(0.28)	 13.3	(1.6)	 8.6	(0.28)	 5.6	(0.55)	 -	 5.7	(0.55)	

SD,	standard	deviation;	NE,	not	specified;	OS,	observed	survival.	

	

Mean	and	median	(expressed	in	years)	of	the	OS	by	sex	and	topographic	site	of	HNC	are	

shown	 in	table	7.	 Initially,	 they	may	seem	high	but,	we	have	to	consider	 that	cancer	

staging	was	not	 studied	 so	 if	we	 specifically	 studied	 the	HNC	 in	advanced	 stage,	 the	

mean	and	median	would	be	lower.	

Figure	10	shows	the	OS	graphics	of	HNC	 in	general	and	divided	by	topographic	sites.	

Statistical	differences	between	curves	were	assessed	using	the	log-rank	test.	
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*	Statistical	differences	between	curves	were	assessed	using	the	log-rank	test. 	
	
Figure 10. In the upper left corner, we observe the OS of topographic site of HNC in 
women. In the upper right corner, we observe the OS of topographic site of HNC in men. 
In the lower left corner, we observe the OS of topographic site of HNC in both sex. In the 
lower right corner, we observe the OS of HNC in general divided by sex. All the OS of 
the graphic are part of patients of Girona province in the period of 1994 to 2013.	
	

	

p-value	<0,001*	

p-value	<0,001*	

p-value	<0,001*	

p-value	<0,001*	
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DISCUSSION	
	

HNC	is	a	very	heterogeneous	disease	that	comprises	a	large	number	of	tumours	with	

clinically	and	etiologically	different	characteristics.	This	study	shows	the	epidemiological	

characteristics	 of	 HNC	 in	 general	 and	 divided	 in	 topographic	 sites	 of	 a	 retrospective	

cohort	 from	 Girona	 during	 1994	 to	 2013	 according	 to	 the	 age	 and	 the	 sex	 of	 the	

population.	

Of	all	HNC,	96.6%	were	invasive,	perhaps	this	is	because	most	of	the	diagnoses	are	made	

in	more	advanced	tumour	stages(24).	To	be	sure,	we	should	deepen	our	study,	analysing	

the	cancer	staging	of	each	patient	at	the	time	of	diagnosis.	

HNC	was	more	incident	in	men	than	women	during	the	period	of	study	(1994-2013).	The	

large	proportion	of	men	compared	to	women	may	be	due	to	a	higher	prevalence	of	male	

smokers	in	Catalonia	and	specifically	in	Girona(38).	Regarding	HNC	incidence	according	

to	age,	it	was	higher	in	men	in	all	age	groups.	There	were	only	minor	differences	in	the	

age	group	of	0	to	24	years	and	perhaps	they	were	not	significant	enough	(we	would	

need	to	compare	them	by	sex	using	linear	regression).	These	minor	differences	could	be	

explained	by	the	higher	prevalence	of	female	smokers	in	that	age	group(38).	

There	was	a	higher	proportion	of	women	in	the	group	of	patients	with	oral	cavity	than	

laryngeal	cancer	and	the	main	histological	subtype	for	them	(and	for	both	sexes	and	all	

age	 groups)	 was	 the	 SCN.	 These	 data	 are	 consistent	 with	 previously	 published	

findings(2,5).	Related	to	the	most	common	topographic	site	for	both	sexes,	the	larynx	

was	superior	to	the	oral	cavity	as	opposed	to	several	previous	studies(2,24).	Maybe	it	is	

due	to	the	low	number	of	female	patients	in	this	study	compared	to	male	patients	(the	

larynx	is	the	preferred	HNC	site	in	men	as	opposed	to	the	oral	cavity	for	women).	
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Regarding	the	incidence	trend	of	HNC	in	Girona	during	the	period	of	the	study	(1994-

2013),	it	has	decreased	significantly	in	men	and	in	the	both	sexes	but	not	in	women	(APC	

was	not	 statistically	 significant).	Measure	adopted	 to	 control	 the	 smoking	habit	may	

have	influenced	in	this	trend	(see	annex	3).	In	women	may	be	not	statistically	significant	

due	to	the	increasing	incidence	trend	of	tobacco’s	consumption(38).	

The	incidence	trend	of	oropharyngeal	cancer	did	not	increase	as	we	assumed	it	would	

(its	 rise	 was	 not	 statistically	 significant).	 On	 the	 other	 hand,	 it	 did	 not	 decrease,	

therefore	 we	 could	 say	 that	 the	 association	 of	 oropharyngeal	 tumours	 in	 Girona	

province	with	HPV	should	have	had	a	role	as	a	risk	factor	but	it	should	not	have	been	as	

strong	as	in	USA(16,17,39).	

Regarding	observed	survival,	the	nasopharyngeal	cancer	had	the	best	result	with	73.8%	

and	 63.9%	 at	 3	 and	 5	 years	 respectively	 for	 both	 sexes.	 Most	 undifferentiated	

carcinomas	were	 located	 in	 the	nasopharynx,	maybe	 that’s	why	we	got	 such	a	good	

survival.	The	 improved	concomitant	chemo-radiotherapy	has	enabled	the	cure	of	the	

advanced	stages	of	this	tumour(37).	

We	 recognize	 that	 our	 study	 is	 limited	 by	 the	 lack	 of	 information	 related	 to	 cancer	

staging	(TNM),	HPV	confirmation	or	not,	treatments	made	and	other	facts	than	they	can	

influence	survival.	All	these	facts	make	it	a	distant	vision	but,	with	the	advantage	and	

the	security	to	be	a	population-based	study.	In	addition,	due	to	the	complexity	in	the	

classification	of	different	tumours	in	their	proper	place	in	the	classification	of	ICD-O(32),	

we	found	some	possible	errors	related	to	that	during	the	study.	Examples	include	the	

classification	 of	 basal	 cell	 carcinomas	 on	 the	 lip	 and	 not	 in	 the	 lip	 skin	 (different	

topographic	 site	 according	 to	 the	 ICD-O	 (see	 Annex	 1))	 or	 the	 inclusion	 of	 some	
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lymphomas,	which	their	primary	origin	was	not	the	head	and	neck.	All	this	could	have	

caused	minimal	bias	in	our	study.	
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CONCLUSIONS	
	
1- HNC	was	more	incident	in	men	than	women	during	the	period	of	study	(1994-

2013)	 with	 a	 ASRE	 of	 50.0	 and	 8.9	 respectively.	 Regarding	 HNC	 incidence	

according	to	age,	it	was	higher	in	men	in	all	age	groups.	There	were	only	minor	

differences	in	the	age	group	of	0	to	24	years.		

	

2- The	most	frequent	topographic	site	of	HNC	in	Girona	during	the	period	of	the	

study	(1994-2013)	was	the	larynx	for	men	and	the	oral	cavity	for	women	with	

35.24%	and	36.2%	respectively.	Regarding	the	most	frequent	topographic	site	of	

HNC	according	to	age,	the	larynx	was	the	most	frequent	for	men	and	the	oral	

cavity	for	women	in	all	age	groups	with	an	exception,	the	nasopharynx	was	the	

most	frequent	in	the	age	group	of	0	to	24	years	for	both	sexes.	

	

3- Squamous	 cell	 neoplasms	 were	 the	most	 frequent	 histological	 type	 for	 both	

sexes	and	all	age	groups	in	the	province	of	Girona	during	1994	to	2013.	

	

4- Incidence	trend	of	HNC	in	Girona	during	the	period	of	the	study	(1994-2013)	has	

decreased	significantly	in	men	and	in	the	both	sexes	but	not	in	women	(APC	was	

not	statistically	significant).		

	

5- Although	 the	 incidence	 trend	 of	 HNC	 in	 Girona	 has	 decreased,	 the	 trend	 of	

Oropharynx	Cancer	has	not	 increased	 (APC	was	not	 statistically	 significant).	A	

slight	rise	of	incidence	trend	of	Oropharynx	Cancer	can	be	observed	for	women	
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and	 for	 both	 sexes	 but	 these	 increases	 are	 not	 sufficient	 to	 support	 our	

hypothesis.	

	

6- HNC	survival	in	Girona	during	1994	to	2013	is	higher	in	women	than	in	men	in	

HNC	 in	 general	 and	 by	 topographic	 site	 of	 Head	 and	 Neck,	 except	 some	

topographic	sites	that	there	were	not	sufficient	cases	to	calculate	the	observed	

survival	in	women.
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WORK	PLAN	AND	CHRONOGRAM	
	

The	sequence	of	activities	at	individual	level	or	for	the	entire	research	team	is	described	

below	following	the	scheme:	Activity-Description-Days	(D).	

Preparation	(PHASE	0)	

Activity	1.	Meetings	with	the	Final	Degree	Project	(FDP)	advisor	(Jordi	Rubió	Casadevall)	

to	decide	about	the	topic	of	the	FDP	(D1-D7).	

Activity	2.	Meeting	with	the	director	of	Girona	Cancer	Registry	 (GCR)	 (Rafael	Marcos	

Gragera)	to	decide	which	study	variables	to	get	(D8-D9).	

Activity	 3.	 Formation	 about:	 SPSS	 syntax,	 EPIDAT,	 JOINPOINT	 and	 observed	 survival	

analysis	(D10-D13).	

	
Data	collect	(PHASE	1)	

Activity	4.	Identification	and	anonymization	of	cases	in	the	database	of	GCR	for	future	

analyses	(D14-D15).	

Activity	5.	Debugging	of	 the	database	 to	allow	us	 to	calculate	 the	 incidence	and	 the	

survival	(D16-D17).	

	
Analyses	and	final	evolution	(PHASE	2)	

Activity	6.	Incidence	analyses	(D18-D28).	

Activity	7.	Incidence	trend	analyses	of	HNC	and	oropharynx	cancer(D29-D33).	

Activity	8.	Observed	survival	analyses	(D34-D44).	

Activity	9.	FDP	writing	(D26-D55).	

Activity	10.	Data	validation	(D56-D66).	

Activity	11.	Results	dissemination,	writing	scientific	papers	and	publication	(D67-D247).	
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CHRONOGRAM	

Days	(September,	2016)	 12	 13	 14	 15	 16	 17	 18	 19	 20	 21	 22	 23	 24	

PHASE	0.	Researchers:	Jordi	Rubió,	Rafael	Marcos,	Òscar	Moreno	

Meetings	with	the	FDP	advisor	 	 	 	 	 	 	 	 	 	 	 	 	 	

Meeting	with	the	director	of	GCR	 	 	 	 	 	 	 	 	 	 	 	 	 	

Formation	 	 	 	 	 	 	 	 	 	 	 	 	 	

Days	(September,	2016)	 25	 26	 27	 28	

PHASE	1.	Researchers:	Rafael	Marcos,	Jordi	Rubió,	Òscar	Moreno	

Identification	and	anonymization	 	 	 	 	

Debugging	database	 	 	 	 	

Months	(2016-2017)	 September	 October	 November	 December	 January	 February	 March	 April	 May	

PHASE	2.	Researchers:	Òscar	Moreno	

Incidence	analyses	 	 	 	 	 	 	 	 	 	

Incidence	trend	analyses	 	 	 	 	 	 	 	 	 	

Observed	survival	analyses	 	 	 	 	 	 	 	 	 	

FDP	writing	 	 	 	 	 	 	 	 	 	

Data	validation	 	 	 	 	 	 	 	 	 	

Result	dissemination,	writing	
scientific	papers	and	publication	
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BUDGET	
	
The	budget	of	this	final	degree	project	has	been	0€.	This	is	because	the	database	that	

was	used	already	had	the	necessary	data.	Computers	and	programmes	used	to	realize	

the	present	study	are	used	in	daily	practice.	

The	following	budget	is	part	of	an	optional	project	in	order	to	deepen	on	the	subject	of	

study	(knowing	the	TNM	and	the	treatment	of	the	tumours	by	reviewing	patients’	health	

records).	

	

BUDGET	

	 COSTS	

Staff	
-Meetings	and	formation:	500€x3	members	
-Prints	

	
1500€	
20€	

Subtotal:	1520€	
Statistical	Analysis	
-Reviewing	 patients’	 health	 records:	 3171	 patients/each	 patient’s	
health	record	50€	
-Statistical	team:	20€/h,	a	total	of	10h	for	this	final	degree	project	

	
158.550€	

	
200€	

Subtotal:	
158.750€	

Travel	and	subsistence	costs	
-National	congress	fee:	400€x2	people	
-National	congress	accommodation:	100€	each	night,	during	3	nights	for	
2	people	
-National	congress	traveling:	150€x2	people	

	
800€	
600€	

	
300€	

Subtotal:	1700€	
Publication	
-Paper	revision	
-Paper	publication	(Cancer	epidemiology)	

	
50€	

1500€	

Subtotal:	1550€	
	 TOTAL:	163.520€	
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					ANNEX	
	

	
ANNEX	1:	HNC	topographic	and	morphological	codes	used	in	this	study	according	
to	ICD-O-3(32).	
	

TOPOGRAPHY
	

	
C00	LIP	(excludes	skin	of	lip	C44.0)	

C00.0	 External	upper	lip	
	 Vermilion	border	o	upper	lip	

Upper	lip,	NOS	(excludes	skin	of	
upper	lip	C44.0)	

	
C00.1	 External	lower	lip	
	 Vermilion	border	of	lower	lip	

Lower	lip,	NOS	(excludes	skin	of	
lower	lip	C44.0)	
	

C00.2	 External	lip,	NOs	
	 Vermilion	border	of	lip,	NOS	
	
C00.3		 Mucosa	of	upper	lip	
	 Frenulum	of	upper	lip	
	 	 Inner	aspect	of	lower	lip	
	
C00.4	 Mucosa	of	lower	lip	
	 	 Inner	aspect	of	lower	lip	
	 Frenulum	of	lower	lip	
	
C00.5	 Mucosa	of	lip,	NOS	
	 	 Inner	aspect	of	lip,	NOS	
	 	 Internal	lip,	NOS	
	 Frenulum	of	lip,	NOS	
	 	 Frenulum	labia,	NOS	
	
C00.6	 Commissure	of	lip	
	 Labial	commissure	
	
C00.8	 Overlapping	lesion	of	lip	
	
C00.9	 Lip,	NOS	(excludes	skin	of	lip	C44.0)	
	
	 C01	BASE	OF	TONGUE	
C01.9	 Base	of	tongue,	NOS	
	 Dorsal	surface	of	base	of	tongue	
	 Posterior	third	of	tongue	
	 Posterior	tongue,	NOS	
	 Root	of	tongue	

	
	

C02	OTHER	AND	UNSPECIFIED	
PARTS	OF	TONGUE	

C02.0	 Dorsal	surface	of	tongue,	NOS	
Anterior	2/3	of	tongue,	dorsal	
surface	

	 Midline	of	tongue	
	 Dorsal	surface	of	anterior	tongue	
	
C02.1	 Border	of	tongue	
	 Tip	of	tongue	
	
C02.2	 Ventral	surface	of	tongue,	NOS	

Anterior	2/3	of	tongue,	ventral	
surface	
Frenulum	linguae	
	Ventral	surface	of	anterior	tongue,	
NOS	

	
C02.3	 Anterior	2/3	of	tongue,	NOS	
	 	 Anterior	tongue,	NOS	
	
C02.4	 Lingual	tonsil	
	
C02.8	 Overlapping	lesion	of	tongue	
	 Junctional	zone	of	tongue	
	
C02.9	 Tongue,	NOS	
	 	 Lingual,	NOS	
	
	 C03	GUM	
C03.0	 Upper	gum	
	 	 Maxillary	gingiva	
	 	 Upper	alveolar	mucosa	

Upper	alveolar	ridge	
mucosa	
Upper	alveolus	
Upper	gingiva	
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C03.1	 Lower	gum	
	 	 Mandibular	gingiva	
	 	 Lower	alveolar	mucosa	

Lower	alveolar	ridge	
mucosa	
Lower	alveolus	
Lower	gingiva	

	
C03.9	 Gum,	NOS	
	 	 Gingiva,	NOS	
	 	 Alveolar	mucosa,	NOS	
	 	 Alveolar	ridge	mucosa,	NOS	
	 	 Alveolus,	NOS	
	 Periodontal	tissue	
	 Tooth	socket	
	
	 C04	FLOOR	OF	MOUTH	
C04.0	 Anterior	floor	of	mouth	
	
C04.1	 Lateral	floor	of	mouth	
	
C04.8		 Overlapping	lesion	of	floor	of	

mouth	
	
C04.9	 Floor	of	mouth,	NOS	
	
	 C05	PALATE	
C05.0	 Hard	palate	
	
C05.1	 Soft	palate,	NOS	(excludes	

nasopharyngeal	surface	of	soft	
palate	C11.3)	

	
C05.2	 Uvula	
	
C05.8	 Overlapping	lesion	of	palate	
	 Junction	of	hard	and	soft	palate	
	
C05.9	 Palate,	NOS	
	 		 Roof	of	mouth	
	
	 C06	OTHER	AND	USPECIFIED	

PARTS	OF	MOUTH	
C06.0	 Cheek	mucosa	
	 	Buccal	mucosa	
	 Internal	cheek	
	
C06.1		 Vestibule	of	mouth	
	 Alveolar	sulcus	
	 Buccal	sulcus	
	 Labial	sulcus	

	
C06.2	 Retromolar	area	
	 		 Retromolar	triangle	
	 		 Retromolar	trigone	
	
C06.8	 Overlapping	lesion	of	other	and	

unspecified	parts	of	mouth	
	
C06.9	 Mouth,	NOS	
	 		 Buccal	cavity	
	 		 Oral	cavity	
	 		 Oral	mucosa	
	 Minor	salivary	gland,	NOS	
	
	 C07	PAROTID	GLAND	
C07.9	 Parotid	gland	
	 		 Parotid,	NOS	
	 Stensen	duct	
	 		 Parotid	gland	duct	
	
	 C08	OTHER	AND	UNSPECIFIED	

MAJOR	SALIVARY	GLANDS	
Note:		 Neoplasms	of	minor	salivary	glands	

should	be	classified	according	to	
their	anatomical	site;	if	location	is	
not	specified,	classify	to	C06.9	

C08.0	 Submandibular	gland	
	 		 Submaxillary	gland	
	 Wharton	duct	
	 		 Submaxillary	gland	duct	
	
C08.1	 Sublingual	gland	
	 Sublingual	gland	duct	
	
C08.8	 Overlapping	lesion	of	major	

salivary	glands	
	
C08.9	 Major	salivary	gland,	NOS	

Salivary	gland,	NOS	
(excludes	minor	salivary	
glands,	NOS	C06.9)	

	
	 C09	TONSIL	
C09.0	 Tonsillar	fossa	
	
C09.1	 Tonsillar	pillar	
	 	 Faucial	pillar	
	 	 Glossopalatine	fold	
	
C09.8	 Overlapping	lesion	of	tonsil	
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C09.9	 Tonsil,	NOS	(excludes	lingual	tonsil	
C02.4	and	pharyngeal	tonsil	C11.1)	

	 		 Faucial	tonsil	
	 		 Palatine	tonsil	
	
	 C10	OROPHARYNX	
C10.0	 Vallecula	
	
C10.1	 Anterior	surface	of	epiglottis	
	
C10.2	 Lateral	wall	of	oropharynx	

Lateral	wall	of	
mesopharynx	

	
C10.3	 Posterior	wall	of	oropharynx	

Posterior	wall	of	
mesopharynx	

	
C10.4	 Branchial	cleft	(site	of	neoplasm)	
	
C10.8	 Overlapping	lesion	of	oropharynx	
	 Junctional	region	of	oropharynx	
	
C10.9	 Oropharynx,	NOS	
	 	 Mesopharynx,	NOS	
	 	 Fauces,	NOS	
	
	 C11	NASOPHARYNX	
C11.0	 Superior	wall	of	nasopharynx	
	 	 Roof	of	nasopharynx	
	
C11.1	 Posterior	wall	of	nasopharynx	
	 Adenoid	
	 	 Pharyngeal	tonsil	
	
C11.2	 Lateral	wall	of	nasopharynx	
	 Fossa	of	Rosenmuller	
	
C11.3	 Anterior	wall	of	nasopharynx	

Nasopharyngeal	surface	of	soft	
palate	
Pharyngeal	fornix	
Choana		
Posterior	margin	of	nasal	septum	

	
C11.8	 Overlapping	lesion	of	nasopharynx	
	
C11.9	 Nasopharynx,	NOS	
	 Nasopharyngeal	wall	
	
	
	

	 C12	PYRIFORM	SINUS	
C12.9	 Pyriform	sinus	
	 	 Piriform	sinus	
	 	 Pyriform	fossa	
	 	 Piriform	fossa	
	
	 C13	HYPOPHARYNX	
C13.0	 Postcricoid	region	
	 Cricopharynx	
	 Cricoid,	NOS	
	
C13.1	 Hypopharyngeal	aspect	of	

aryepiglottic	fold	
	 Aryepiglottic	fold,	NOS	(excludes	

laryngeal	aspect	of	aryepiglottic	
fold	C32.1)	

	 Arytenoid	fold	
	
C13.2	 Posterior	wall	of	hypopharynx	
	
C13.8	 Overlapping	lesion	of	

hypopharynx	
	
C13.9	 Hypopharynx,	NOS	
	 Hypopharyngeal	wall	
	 Laryngopharynx	
	
	 C14	OTHER	AND	ILL-DEFINED	SITES	

IN	LIP,	ORAL	CAVITY	AND	
PHARYNX	

C14.0	 Pharynx,	NOS	
	 Pharyngeal	wall,	NOS	
	 		 Wall	of	pharynx,	NOS	
	 Lateral	wall	of	pharynx,	NOS	
	 Posterior	wall	of	pharynx,	NOS	
	 Retropharynx	
	 Throat	
	
C14.2	 Waldeyer	ring	
	
C14.8	 Overlapping	lesion	of	lip,	oral	

cavity	and	pharynx	
	 Note:	Neoplasms	of	lip,	oral	cavity	

and	pharynx	whose	point	of	origin	
cannot	be	assigned	to	any	one	of	
the	categories	C00	to	C14.2	
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C30	NASAL	CAVITY	AND	MIDDLE	
EAR	

C30.0	 Nasal	cavity	(excludes	nose,	NOS	
C76.0)	

	 		 Internal	nose	
	 Naris	
	 Nasal	cartilage	
	 Nasal	mucosa	
	 Nasal	septum,	NOS	(excludes	

posterior	margin	of	nasal	septum	
C11.3)	

	 Nasal	turbinate	
	 Nostril	
	 Vestibule	of	nose	
	
C30.1	 Middle	ear	
	 Inner	ear	
	 Auditory	tube	
	 Eustachian	tube	
	 Mastoid	antrum	
	 Tympanic	cavity	
	
	 C31	ACCESORY	SINUSES	
C31.0		 Maxillary	sinus	
	 	 Maxillary	antrum	
	 	 Antrum,	NOS	
	
C31.1	 Ethmoid	sinus	
	
C31.2	 Frontal	sinus	
	
C31.3	 Sphenoid	sinus	
	
C31.8	 Overlapping	lesion	of	accessory	

sinuses	

	
C31.9	 Accessory	sinus,	NOS	
	 		 Accessory	nasal	sinus	
	 		 Paranasal	sinus	
	
	 C32	LARYNX	
C32.0	 Glottis	
	 Intrinsic	larynx	
	 Laryngeal	commissure	
	 Vocal	cord,	NOS	
	 		 True	vocal	cord	
	 		 True	cord	
	
C32.1	 Supraglottis	
	 Epiglottis,	NOS	(excludes	anterior	

surface	of	epiglottis	C10.1)	
	 Extrinsic	larynx	
	 Laryngeal	aspect	of	aryepiglottic	

fold	
	 Posterior	surface	of	epiglottis	
	 Ventricular	band	of	larynx	
	 		 False	vocal	cord	
	 		 False	cord	
	
C32.2	 Subglottis	
	
C32.3	 Laryngeal	cartilage	
	 Arytenoid	cartilage	
	 Cricoid	cartilage	
	 Cuneiform	cartilage	
	 Thyroid	cartilage	
	
C32.8	 Overlapping	lesion	of	larynx	
	
C32.9	 Larynx,	NOS	

	
	
	

MORPHOLOGY
	
	

	 801-804	Epithelial	neoplasms,	NOS	
8020/3	Carcinoma,	undifferentiated,	NOS	
	
	
	 805-808	Squamous	cell	neoplasms	
	
	
	
	
	
	

	
	
8070/2	Squamous	cell	carcinoma	in	situ,	

NOS	
Epidermoid	carcinoma	in	
situ,	NOS	
Intraepidermal	carcinoma,	
NOS	
Intraepithelial	squamous	
cell	carcinoma	
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8070/3	Squamous	cell	carcinoma,	NOS	
Epidermoid	carcinoma,	
NOS	
Squamous	carcinoma	
Squamous	cell	epithelioma	

	
8070/6	Squamous	cell	carcinoma,	

metastatic,	NOS	
	
8071/3	Squamous	cell	carcinoma,	

keratinizing,	NOS	
Epidermoid	carcinoma,	
keratinizing	
Squamous	cell	carcinoma,	
large	cell,	keratinizing	

	
8072/3	Squamous	cell	carcinoma,	large	

cell,	nonkeratinizing,	NOS	
Epidermoid	carcinoma,	
large	cell,	nonkeratinizing	
Squamous	cell	carcinoma,	
nonkeratinizing,	NOS	

	
8073/3	Squamous	cell	carcinoma,	small	

cell,	nonkeratinizing	
Epidermoid	carcinoma,	
small	cell,	nonkeratinizing	

	
8074/3	Squamous	cell	carcinoma,	spindle	

cell	
Epidermoid	carcinoma,	
spindle	cell	
Squamous	cell	carcinoma,	
sarcomatoid	

	
8075/3	Squamous	cell	carcinoma,	adenoid	

Squamous	cell	carcinoma,	
acantholytic	
Squamous	cell	carcinoma,	
pseudoglandular	

	
8076/2	Squamous	cell	carcinoma	in	situ	

with	questionable	stromal	
invasion	

Epidermoid	carcinoma	in	
situ	with	questionable	
stromal	invasion	

	
8076/3	Squamous	cell	carcinoma,	

microinvasive	
	
	

8081/2	Bowen	disease	(C44._)	
Intraepidermal	squamous	
cell	carcinoma,	Bowen	type	
(C44._)	

	
8082/3	Lymphoepithelial	carcinoma	
	 	 Lymphoepithelioma	

Lymphoepithelioma-like	
carcinoma	

	 Schmincke	tumor	(C11._)	
	
8083/3	Basaloid	squamous	cell	carcinoma	
	

814-838	Adenomas	and	
adenocarcinomas	

8140/0	Adenoma,	NOS	
	
8140/1	Atypical	adenoma	

Bronchial	adenoma,	NOS	
(C34._)	

	
8140/2	Adenocarcinoma	in	situ,	NOS	
	
8140/3	Adenocarcinoma,	NOS	
	
8140/6	Adenocarcinoma,	metastatic,	NOS	
	
8144/3	Adenocarcinoma,	intestinal	type	

(C16._)	
Carcinoma,	intestinal	type	
(C16._)	

	
8200/0	Eccrine	dermal	cylindroma	(C44._)	
	 Cylindroma	of	skin	(C44._)	
	 Turban	tumor	(C44.4)	
	
8200/3	Adenoid	cystic	carcinoma	

Cylindroma,	NOS	(except	
cylindroma	of	skin	M-
8200/0)	
Adenocarcinoma,	
cylindroid	
Adenocystic	carcinoma	

Bronchial	adenoma,	cylindroid	
(C34._)	

	
8240/1	Carcinoid	tumor	of	uncertain	

malignant	potential	
	 Carcinoid	tumor,	argentaffin,	NOS	
	 		 Argentaffinoma,	NOS	
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8240/3	Carcinoid	tumor,	NOS	
	 	 Carcinoid,	NOS	

Bronchial	adenoma,	carcinoid	
(C34._)	
Neuroendocrine	carcinoma,	low	
grade	
Neuroendocrine	carcinoma,	well-
differentiated	
Neuroendocrine	tumor,	grade	I	
Typical	carcinoid	

	
8246/3	Neuroendocrine	carcinoma,	NOS	
	
	 843	Mucoepidermoid	neoplasms	
8430/1	Mucoepidermoid	tumor	

	
8430/3	Mucoepidermoid	carcinoma	
	
	 855	Acinar	cell	neoplasms	
8550/0	Acinar	cell	adenoma	
	 	 Acinar	adenoma	
	 	 Acinic	cell	adenoma	
	
8550/1	Acinar	cell	tumor	
	 	 Acinic	cell	tumor	
	
8550/3	Acinar	cell	carcinoma	
	 	 Acinar	adenocarcinoma	
	 	 Acinar	carcinoma	
	 	 Acinic	cell	adenocarcinoma
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ANNEX	2:	TNM	staging	 for	organ	and	 staging	 according	 to	 TNM	classification.	
Classification	 of	 Malignant	 Tumours,	 7th	 Edition	 (International	 Union	 Against	
Cancer	(2010))(40)	

	
	

1.Larynx	 T	 Supraglottis	 T1:	one	area	with	normal	vocal	cord	mobility	
T2:	 more	 than	 a	 supraglottic	 area	 or	 glottis	
extension	with	normal	mobility	
T3:	 limited	 to	 the	 larynx	 with	 fixed	 vocal	 cord	
and/or	 invasion	 to	 the	 postcricoid	 region,	medial	
wall	of	the	piriform	sinus	or	pre-epiglottic	space	
T4:	 affectation	 to	 the	 cartilage	 or	 extra	 laryngeal	
tissues	

Glottis	 T1:	limited	to	vocal	cords	with	normal	mobility	
T1	a:	only	a	vocal	cord	
T1b:	both	vocal	cords	
T2:	affectation	of	supraglottis	or	subglottis	and/or	
decreased	mobility	
T3:	limited	to	larynx	with	vocal	cord	fixed	
T4:	as	in	the	supraglottis	

Subglottis	 T1:	limited	to	subglottis	
T2:	extension	to	glottis	with	a	normal	or	decreased	
mobility	
T3,	T4:	as	in	the	glottis,	including	the	trachea	

N	 	 N0:	no	lymph	node	involvement	
N1:	one	ipsilateral	involved	node	≤3	cm	
N2a:	one	ipsilateral	involved	node	3-6	cm	
N2b:	multiple	ipsilateral	lymph	nodes	≤6	cm	
N2c:	bilateral	or	contralateral	lymph	nodes	≤6	cm	
N3:	any	lymph	node	>6	cm	

M	 M0:	absence	of	distant	metastases	
M1:	presence	of	distant	metastases	

2.Oral	cavity	and	
Oropharynx	

T	 (Mobile	 tongue,	 mouth	
floor,	 gum,	 buccal	 mucosa,	
retromolar,	 soft	 palate,	
tonsils,	 pharyngeal	 walls	
and	base	of	the	tongue)	

T1:	<2	cm	
T2:	2-4	cm	
T3:	>4	cm	
T4:	 any	 size	 with	 invasion	 of	 adjacent	 structures	
(bone,	cartilage,	soft	parts)	

N/M	 	 As	the	larynx	
3.Hypopharynx	 T	 (Piriform	 sinus,	 postcricoid	

region	and	posterior	wall)	
T1:	one	area	
T2:	more	than	an	area	
T3:	 more	 than	 an	 area	 with	 fixation	 of	 the	 vocal	
cords	
T4:	invasion	of	adjacent	structures	

N/M	 	 As	the	larynx	
4.Nasopharynx	 T	 	 T1:	one	area	

T2:	more	than	an	area	
T3:	invades	nasal	cavity	and/or	oropharynx	
T4:	affectation	of	the	skull	base	or	cranial	nerves	

N/M	 	 As	the	larynx	
Table	8.	TNM	staging	for	organ.	
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Stage	 T	 N	 M	
0	 T1	 N0	 M0	
I	 T1	 N0	 M0	
II	 T2	 N0	 M0	
III	 T3	 N0	 M0	

T1-T3	 N1	 M0	
IV	 T4	 N0-N1	 M0	

T1-T4	 N2-N3	 M0	
T1-T4	 N0-N3	 M1	

Table	9.	Staging	according	to	TNM	classification.	
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ANNEX	3:	Ley	42/2010,	de	30	de	diciembre,	por	la	que	se	modifica	la	Ley	28/2005,	
de	26	de	diciembre,	de	medidas	sanitarias	frente	al	tabaquismo	y	reguladora	de	
la	venta,	el	suministro,	el	consumo	y	la	publicidad	de	los	productos	del	tabaco.	
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ANNEX	4:	Summary	descriptive	of	the	epidemiology	by	sex	and	age	groups,	Girona	1994-2013	
	
	

N,	number	of	cases;	SD,	 standard	deviation;	CR,	crude	 rate	per	100,000	 inhabitants/year;	ASRE,	age-specific	 rate	 for	 the	European	standard	
population;	SCN,	squamous	cell	neoplasms;	AAA,	adenomas	and	adenocarcinomas;	UC,	undifferentiated	carcinoma;	NE,	not	specified.	
*Only	in	situ	and	invasive	were	selected	for	this	study.

	 0-24	 25-49	 50-74	 75-+85	

Men	 Women	 Both	 Men	 Women	 Both	 Men	 Women	 Both	 Men	 Women	 Both	

N	(%)	 8	(53.3)	 7	(46.6)	 15	(100)	 388	(84.5)	 71	(15.4)	 459	(100)	 1667	(87.0)	 248	(12.9)	 1915	(100)	 535	(71.9)	 209	(28.0)	 744	(100)	

Mean	age	(SD)	 19.2	(3.3)	 19	(6.3)	 19.1	(4.7)	 43.3	(5.2)	 42.3	(6.5)	 43.1	(5.4)	 62.0	(6.9)	 63.0	(7.4)	 62.1	(7.0)	 80.7	(4.7)	 82.6	(5.1)	 81.3	(4.9)	

Median	age	(min-max)	 19	(16-24)	 21	(5-24)	 21	(5-24)	 45	(26-49)	 44	(25-49)	 45	(25-49)	 62	(50-74)	 63	(50-74)	 62	(50-74)	 80	(75-100)	 82	(75-97)	 80	(75-100)	

CR	 0.44	 0.41	 0.42	 15.0	 2.9	 9.2	 106.6	 15.4	 60.5	 134.9	 34.7	 74.5	
ASRE	 0.42	 0.38	 0.40	 16.4	 3.1	 10.0	 107.6	 15.4	 60.7	 134.3	 34.4	 74.2	
Histological	subtypes	N	(%)	

			SCN	

			AAA	

			UC	

			Others	

	
3	(37.5)	
0	(0.00)	
0	(0.00)	
5	(62.5)	

	
1	(14.2)	
0	(0.00)	
0	(0.00)	
6	(85.7)	

	
4	(26.6)	
0	(0.00)	
0	(0.00)	
11	(73.3)	

	
312	(79.5)	
3	(0.76)	
8	(2.0)	
69	(17.6)	

	
45	(63.3)	
6	(8.4)	
1	(1.4)	
19	(26.7)	

	
357	(77.1)	
9	(1.9)	
9	(1.9)	
88	(19.0)	

	
1470	(87.3)	
19	(1.1)	
12	(0.71)	
181	(10.7)	

	
155	(62.2)	
13	(5.2)	
5	(2.0)	
76	(30.5)	

	
1625	(84.1)	
32	(1.6)	
17	(0.88)	
257	(13.3)	

	
425	(77.8)	
9	(1.6)	
2	(0.36)	
110	(20.1)	

	
134	(62.9)	
3	(1.4)	
2	(0.93)	
74	(34.7)	

	
559	(73.6)	
12	(1.5)	
4	(0.52)	
184	(24.2)	

Topographic	site	N	(%)	

			Lips	

			Oral	cavity	

			Salivary	glands	

			Oropharynx	

			Nasopharynx	

			Hypopharynx	

			NE	pharynx	

			Nose,	ear	and	sinus	

			Larynx	

	
0	(0.00)	
2	(25)	
1	(12.5)	
0	(0.00)	
3	(37.5)	
0	(0.00)	
0	(0.00)	
2	(25)	
0	(0.00)	

	
0	(0.00)	
2	(28.5)	
2	(28.5)	
0	(0.00)	
2	(28.5)	
0	(0.00)	
0	(0.00)	
1	(14.2)	
0	(0.00)	

	
0	(0.00)	
4	(26.6)	
3	(20)	
0	(0.00)	
5	(33.3)	
0	(0.00)	
0	(0.00)	
3	(33.3)	
0	(0.00)	

	
14	(3.5)	
104	(26.5)	
5	(1.2)	
50	(12.7)	
41	(10.4)	
33	(8.4)	
8	(2.0)	
18	(4.5)	
119	(30.3)	

	
3	(4.2)	
25	(35.2)	
8	(11.2)	
6	(8.4)	
10	(14.0)	
3	(4.2)	
3	(4.2)	
4	(5.6)	
9	(12.6)	

	
17	(3.6)	
129	(27.8)	
13	(2.8)	
56	(12.0)	
51	(11.0)	
36	(7.7)	
11	(2.3)	
22	(4.7)	
128	(27.6)	

	
207	(12.3)	
360	(21.4)	
32	(1.9)	
160	(9.5)	
43	(2.5)	
172	(10.2)	
27	(1.6)	
42	(2.4)	
639	(37.9)	

	
35	(14.0)	
88	(35.3)	
37	(14.8)	
28	(11.2)	
15	(6.0)	
5	(2.0)	
1	(0.40)	
11	(4.4)	
29	(11.6)	

	
242	(12.5)	
448	(23.2)	
69	(3.5)	
188	(9.7)	
58	(3.0)	
177	(9.1)	
28	(1.4)	
53	(2.7)	
668	(34.5)	

	
153	(28.0)	
105	(19.2)	
31	(5.6)	
37	(6.7)	
6	(1.0)	
25	(4.5)	
5	(0.91)	
15	(2.7)	
169	(30.9)	

	
57	(26.7)	
80	(37.5)	
30	(14.0)	
13	(6.1)	
4	(1.8)	
2	(0.93)	
1	(0.46)	
19	(8.9)	
7	(3.2)	

	
210	(27.6)	
185	(24.3)	
61	(8.0)	
50	(6.5)	
10	(1.3)	
27	(3.5)	
6	(0.79)	
34	(4.4)	
176	(23.1)	

Behaviour	N	(%)*	

			In	situ	
			Invasive	

	
0	(0.00)	
8	(100)	

	
0	(0.00)	
7	(100)	

	
0	(0.00)	
15	(100)	

	
20	(5.1)	
372	(94.8)	

	
2	(2.8)	
69	(97.1)	

	
22	(4.7)	
441	(95.2)	

	
59	(3.5)	
1623	(96.4)	

	
4	(1.6)	
245	(98.3)	

	
63	(3.2)	
1868	(96.7)	

	
20	(3.6)	
526	(96.3)	

	
4	(1.8)	
209	(98.1)	

	
24	(3.1)	
735	(96.8)	
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