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This review encompasses the most salient advances in the understanding of the biopathology of head 
and neck squamous-cell carcinoma (HNSCC) accomplished over the last decade, emphasizing the 
significant role played by high-risk HPV genotypes. This has led to a new and meaningful subdivision 
of conventional HNSCC in two main prognostic and therapeutic groups: 1) keratinizing HNSCC, ma-
inly occurring in elderly men that are heavy smokers and drinkers, TP53 mutated and/or p53-positive, 
HPV16-negative, being associated with an aggressive course; and 2) non-keratinizing HNSCC, occur-
ring in younger men between 40 and 60 years that are non-smokers and non-drinkers, HPV16- positi-
ve, p16-positive, and p53- negative, being associated with improved prognosis. The main risk factors 
are number of sexual partners, oral-genital sex, oral-anal sex, and marijuana use. Among the unusual 
variants of HNSCC, papillary and lymphoepithelial-like are mostly related to HPV-16 infection, where-
as the spindle and acantholytic types are mainly associated with tobacco and alcohol. The basaloid, 
adenosquamous, and verrucous variants may be related to both types of risk factors. Spindle cell 
carcinoma has been shown to be a prototype of epithelial mesenchymal transition. The hallmark of the 
novel and aggressive entity “undifferentiated midline carcinoma” is the rearrangement of the Nuclear 
Protein in Testis (NUT) gene at t[15; 19]. In the HPV era we are proposing the Ljubljana Classification 
(LC) as the recommended system for grading precursor lesions in heavy cigarette smokers and alco-
hol drinkers and the dysplasia and SIN systems for grading intraepithelial precursor lesions related to 
the increasingly detected epidemic of HNSCC associated with high-risk HPV infections.

Introduction
Head and neck cancer is one of the most common 

of head and neck SCC (HNSCC) was clinically con

variations in incidence and anatomic distribution were 
overwhelmingly attributed to demographic differenc
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are allowing for the recognition of new subtypes of 
HNSCC that differ not only in etiology, but also in 

reviews the most salient advances in the pathology of 

Conventional HNSCC
Up to 10 histological types of HNSCC were rec

nomas were lumped together within the category 

prognosis of these tumors, their predictive value was 

publication was released (3), a new and meaningful 
subdivision of conventional HNSCC started to gain 

ogy, histology, immunohistochemistry, and molecular 
genetics, the two prognostic and therapeutic types 

The patient paradigm for this type of HNSCC is 
a man over 60 years old that smoked cigarettes and 

differentiated SCC contains large keratinocytes that 

nuclear pleomorphism, with mitotic activity and ab

mature cells predominate, with numerous atypical 

accurate assessment of lymph node status can be sig

ies, leading to a remarkable increase in the percentage 

growth, along the basal and parabasal layers, forming 

mechanisms involved in the pathogenesis and pro

TP53 gene mutations have been reported in up to 

SCC seems to be more similar to carcinoma of the 

of p53 is the gene p40 and its isoforms p51, p63, and 

between the various transcripts is the presence or 

Transcripts lacking the TA domain, like p40, play an 

in a p53 independent pathway of SCC transformation 
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precursors (18) and in SCC of the lung preferentially 

and p16

is located, strongly correlates with cyclin D1 over

sion occurred at the transcriptional level, without gene 

not only to the progression but also to the therapy of 

and of TP53 mutations correlates with resistance to 

The eukaryotic translation initiation factor 4E 

and dysregulation of PTEN results in activation of 

adjuvant therapy for residual disease in laryngeal car

of additional value when combined with antibodies 

pression in laryngeal carcinomas transplanted to nude 
mice, inhibiting tumor growth and inducing apoptosis 

non-drinkers

younger man between 40 and 60 years old that has 

been observed in the crypts of the tonsils, where the 

epithelium is a very rare observation, which is seen 

to the regional lymph nodes may show very conspicu

detection remains controversial, a commonly accept
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p16 immunohistochemistry alone has been advocated 
as the best test to predict outcomes in patients with 
HNSCC (43) because its strong and diffuse pattern of 
p16 immunostaining serves as a highly sensitive sur

In HPV tumorigenesis, p16 acts as a tumor suppres

SCC with biologically active HPV, inactivation of the 

in which HPV infection and p53 mutations are mutu

tions sometimes occur together in HNSCC (45), but 
disruptive TP53 gene mutations are not encountered 

come may involve the combined effects of immune 

apoptotic response to radiation, and the absence of 
widespread genetic alterations associated with smok

practices, the most relevant of these being the number 

titumor immune response by binding cannabinoids 

associated tumors of the former group arise from sites 

of population laryngeal SCC is highly associated with 

Variants of HNSCC

of the histological subtypes of HNSCC, accounts for 

their rarity compared to conventional SCC has ham
pered progress in understanding the biological fea
tures and pathogenetic mechanisms underlying the 
diversity of phenotypes and clinical features of these 

Verrucous Carcinoma

local destruction if left untreated, but rarely if ever 

vocal cords are the most common site of origin (55, 

in the high incidence of VC of the oral cavity in In

another etiologic factor could be HPV because HPV 
types 16 and 18, and rarely types 6 and 11, have been 

the base, misleading lack of cellular atypia, and locally 
invasive blunt pushing margins are the main distin

than those of conventional SCC and lack the usual 

Papillary SCC

Papillary SCC (PSCC) is an uncommon variant of 
HNSCC that occurs predominantly in males in their 

main microscopic feature of PSCC is the papillary 
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growth pattern, which must comprise the majority of 

thelium may be composed of immature basaloid cells, 
or may be more pleomorphic resembling carcinoma 

be found in some patients, consisting of either inva

can occur in PSCC, their prognosis is better than that 

As in conventional SCC, smoking and alcohol have 
been assumed to be an important etiological factor in 

papilloma, it was postulated that HPV might be an 

strong and diffuse positive immunostaining for p16, 
and patients with these tumors have a better prognosis 

Spindle Cell Carcinoma

Spindle cell carcinoma (SPCC) is a biphasic mono
clonal tumor with divergent differentiation, composed 
of SCC either in situ and/or invasive and a malignant 
spindle component with a mesenchymal appearance 

to smoking cigarettes and drinking alcohol, and may 

and oral cavity, followed by the tonsils, sinonasal tract, 

component of SPCC is rather inconspicuous, appear
ing as a deceivingly benign covering on the surface 

mounting molecular evidence that SPCC is an epithe
lial monoclonal neoplasm with divergent monoclonal 

the more cytokeratins are used, the higher the chances 

ed immunoreactivity for polyclonal cytokeratins has 

sion, a potent inducer of epithelial mesenchymal tran

demonstrated a positive reaction for Slug and SIP1 in 
all cases and for Snail in two thirds of SPCC cases 

Basaloid Squamous Carcinoma

aggressive, high grade, biphasic variant of SCC with 

Pyriform sinus, base of tongue, and supraglottic lar

small, closely packed basaloid cells, with hyperchro
matic nuclei, with or without nucleoli, and scant cy

In addition, abundant intercellular hyaline globules 

differential diagnosis must include adenoid cystic car
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cohol abuse have been proved to be strong risk factors 

sociated with decreased overall survival, even though 

Adenosquamous carcinoma

gressive neoplasm that originates from the surface 

predisposition with a tendency to develop when pa

tablished clinically, but it has been well demonstrated 

or invasively and adenocarcinoma is seen at the lower 

tinction of both entities is of importance because this 

the presence of SCC in situ appears in continuity with 

constantly encountered in continuity with either nor

Acantholytic squamous-cell carcinoma

tumor cells creating pseudolumina and a false appear

of true glandular differentiation or mucine production 

particular etiological factor has been discovered for 

cells gives rise to pseudoglandular structures that 
have central lumina containing acantholytic neoplas

conventional SCC component is nearly always pres

tomosing spaces and channels, thus mimicking an 

ventional SCC, which means better outcome than for 

neoplasm, the molecular mechanisms triggering the 

undifferentiated carcinoma with a prominent, reac

indistinguishable from nasopharyngeal carcinoma 

tumors with a propensity for regional lymph node and 

all reported cases of LELC have occurred in Cauca
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NUT undifferentiated midline carcinoma

is a recently described aggressive carcinoma that 

dren, young adults, and also in older patients, char
acteristically associated with chromosomal rearrange

al activation and segregation of HPV during mitosis 

Precursor and related lesions of 
HNSCC in the HPV era

grading system for precursor and related lesions of 

scheme was thought to be applicable to all head and 

change in this approach was already initiated in the 

where three different grading systems were proposed 

traepithelial neoplasia system, and the Ljubljana grad

-

LC has progressively gained in acceptance, being rec

the most reliable standard for grading precursors of 

the LC have been well documented (134, 135) and are 

SH shows a single layer of basal cells and an in

marked cytological atypia in the practical full thick

level, the studies performed by the Ljubljana group 

its studies of over 1,200 patients, covering a period 

vative contribution of the LC is the recognition of 

traepithelial neoplasia (SIN) systems with LC grading 

benign lesion that does not match either biologically 
or histologically with the concepts of mild dysplasia 
or SIN1 (130) because mild dysplasia and SIN1 rep

dysplasia lesions was reported within a range similar 

of mild dysplasia, its mitochondrial DNA content in
crease, used as a measure of progression in HNSCC, 

minimally increased in moderate dysplasia and it was 

LC, bears an analogy to moderate and severe dysplasia, 

In the HPV era, it is our view that the controversy 
of the last years between the advocates of the LC and 
those in favor of the dysplasia system will be soon a 

better predictive value for grading lesions developing 
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in heavy cigarette smokers and alcohol drinkers, as al

the same time, the dysplasia and SIN systems, whose 
criteria for grading head and neck precursors of HN

their indisputable value for grading intraepithelial 
precursor lesions related to the increasingly detected 

isk HPV 
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