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Abstract There have been several additions and dele-
tions in Chapter 4 on Tumours of the oral cavity and mobile
tongue in the 2017 fourth edition of the World Health
Organization Classification of Tumours of the Head and
Neck. This chapter excludes the oropharynx, which now
is a stand-alone chapter acknowledging the uniqueness of
the oropharynx from the oral cavity. New entries in Chap-
ter 4 include rhabdomyoma, haemangioma, schwannoma,
neurofibroma and myofibroblastic sarcoma in the section
titled Soft tissue and neural tumours. Discussion of salivary
gland entities have been reduced and includes mucoepider-
moid carcinoma and pleomorphic adenoma as the other
salivary gland types are discussed elsewhere. In the Hae-
matolymphoid tumours section, like the salivary gland sec-
tion, only tumors that commonly present in the oral cavity
are discussed in Chapter 4. Excluded entities in the updated
classification include papillary hyperplasia, median rhom-
boid glossitis, keratoacanthoma, focal oral mucinosis, and
secondary tumors. This article will summarize the changes
in the new classification since the 2005 edition focusing
on selected entities that have had significant changes along
with new entries.
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Introduction

There have been several additions and deletions in Chap-
ter 4 on Tumours of the oral cavity and mobile tongue in
the 2017 fourth edition of the World Health Organization
Classification of Tumours of the Head and Neck com-
pared to the 2005 3rd edition [1]. Significantly, this chapter
excludes the oropharynx, which now is a stand-alone chap-
ter acknowledging the uniqueness of the oropharynx from
the oral cavity. This change reflects the momentous impact
oropharyngeal carcinoma and the role high-risk human
papilloma virus has had in the field of head and neck oncol-
ogy since the last WHO publication. New entries in Chap-
ter 4 include rhabdomyoma, haemangioma, schwannoma,
neurofibroma, and myofibroblastic sarcoma in the section
titled Soft tissue and neural tumours. Dramatic reductions
in the number of entities discussed under the haematolym-
phoid section and the salivary gland section as these enti-
ties are discussed elsewhere in the book. Excluded entities
in the updated classification include papillary hyperplasia,
median rhomboid glossitis, keratoacanthoma, focal oral
mucinosis, and secondary tumors. This update will high-
light the areas in Chapter 4 that have significantly changed
since the 3rd edition was published in 2005 along with
describing new entries.

Tumours of the Oral Cavity and Mobile Tongue
Malignant Surface Epithelial Tumours

The major change in this section as already mentioned is
the exclusion of the oropharynx [2]. Although human pap-

illomavirus (HPV), particularly type 16, is mentioned as an
etiologic factor in the development of oral cavity squamous
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cell carcinoma (OSCC), acknowledgement is made that
HPV-driven OSCC accounts for a very small percentage
(1-10%) of cancers [3-8]. The major risk factor remains
smoking with a synergistic association with alcohol con-
sumption [9-11]. The incidence of OSCC has decreased
in some countries, however a high incidence of OSCC is
still found in South Asian countries including India, Paki-
stan, Sri Lanka, China, and Taiwan [12, 13]. In addition
to tobacco smoking, betel-quid chewing, with or without
tobacco, is prevalent in these countries. Other countries
with a high incidence in cancer rates per the GLOBOCAN
project are Hungary, Slovakia, Slovenia, France, Brazil,
Uruguay, and Puerto Rico [14].

The subtypes of OSCC are unchanged from the 3rd edi-
tion and include basaloid SCC, spindle cell carcinoma,
adenosquamous carcinoma, carcinoma cuniculatum, ver-
rucous carcinoma, papillary SCC, acantholytic SCC, and
lymphoepithelial SCC [15-22]. Lymphoepithelial carci-
noma was a stand-alone section in the last edition but now
is included in the discussion on OSCC subtypes. In the cur-
rent classification under oral cavity, lymphoepithelial SCC
is considered rare for this anatomic location. Not all cases
are EBV-positive and most patients present with nodal dis-
ease [22].

The need for immunohistochemistry in OSCC is lim-
ited in most cases except when squamous differentiation
is minimal or absent as is the case with spindle cell car-
cinoma. Grading of conventional squamous cell carcinoma

Table 1 AJCC 8th edition definition of primary tumor (T) for oral
cavity [28]

T1=tumor <2 cm, <5 mm depth of invasion

T2 =tumor <2 cm, depth of invasion>5 mm and <10 mm
OR tumor >2 cm, but <4 cm, depth of invasion <10 mm

T3 =tumor >4 cm
OR any tumor with depth of invasion>10 mm

is unchanged although grading is not an independent pre-
dictor of prognosis [23]. Risk factors associated with poor
prognosis include perineural invasion, lymphovascular
invasion, non-cohesive pattern of invasion, depth of inva-
sion, and high grade dysplasia at the surgical margins
[24-27]. The importance of depth of invasion in progno-
sis has led to reclassification of the T stage in the new 8th
edition of the American Joint Cancer Committee (AJCC)
(Table 1; Fig. 1) [28].

Oral Potentially Malignant Disorders and Oral
Epithelial Dysplasia

This section has been renamed from combining sections
entitled Epithelial precursor lesions and Proliferative ver-
rucous leukoplakia and precancerous lesions from the 3rd
edition [29]. The name oral potentially malignant disorders
(OPMD) recognizes that in some conditions the risk of
malignant transformation is extremely low and even revers-
ible [30]. The global malignant transformation rate of oral
leukoplakia is estimated to be 1-2% [31].

The diagnostic criteria for epithelial dysplasia has been
modified from the 3rd edition with two classification sche-
mas proposed for grading of oral epithelial dysplasia. The
WHO dysplasia grade is three tiered: mild, moderate and
severe with severe dysplasia and carcinoma in situ consid-
ered to be synonymous. A proposed binary system (high-
grade and low-grade) similar to grading laryngeal lesions
is advocated by some but requires validation before being
adopted [32].

A recently described type of dysplasia which is positive
for high-risk HPV with distinct histology has been added
to the 4th edition, but the significance of this finding is
unknown as the risk of malignant transformation is unde-
termined [33]. The epithelium exhibits full-thickness dys-
plasia with marked apoptosis and karyorrhexis (Fig. 2a).
There is strong nuclear and cytoplasmic staining for pl6

Fig. 1 Measuring depth of invasion (DOI). DOI is not synonymous
with tumor thickness and is determined by creating an imaginary
horizontal line along the basement membrane of adjacent squamous
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(Fig. 2b) and by in situ hybridization high-risk HPV is
detected.

Using pl6 as a surrogate marker of HPV status in oral
cavity dysplasia and OSCC is discouraged. HPV-driven
OSCC has a very low incidence. Studies have shown that
up to a third of OSCC are pl6 positive and viral DNA is
detectable by polymerase chain reaction in up to 28% of
cases [7, 8]. However when studies use in situ hybridiza-
tion, a more sensitive method of detecting high-risk HPV,
very few cases (1-10%) are positive [3-8]. Therefore, rely-
ing on p16 as a surrogate marker for HPV overestimates the
number of HPV-related cancers in the oral cavity. In addi-
tion, studies have shown no survival benefit in p16 positive
OSCC compared to p16 negative OSCC [7, 8].

Papillomas

As expected there have not been any significant alterations
in this section apart from multifocal epithelial hyperplasia

Fig. 2 HPV-associated oral dysplasia. a The squamous epithelium
shows brightly eosinophilic parakeratosis with epithelial hyperplasia
exhibiting full-thickness atypia with marked karyorrhexis and apop-
tosis (x100). b The oral dysplasia demonstrated strong and diffuse
nuclear and cytoplasmic staining for pl6 by immunohistochemistry
(x100)

(MFEH) [34]. In the 3rd edition there was a brief sec-
tion entitled Papillomas and papillomatosis in immuno-
deficiency. Since 2005, it has been recognized that these
florid presentations of HPV-induced lesions, particularly in
HIV-positive patients on combination antiretroviral medi-
cation are a form of MFEH [35-37]. The traditional form
of MFEH is prevalent in children and adolescents, and is
endemic in parts of the world [37, 38]. Associated with
low socioeconomic status, poor nutrition and crowded liv-
ing conditions, this form of MFEH is usually associated
with HPV types 13 and 32. Other genotypes have been
implicated including 1, 6, 11, 16, 18, and 55 and are seen
in HIV-positive patients [37, 39]. The most common loca-
tion for MFEH are lips, buccal mucosa and tongue borders,
however the hard palate and gingiva are well documented
sites of occurrence in the HIV-positive patient (Fig. 3a, b)
[37].

Epithelial entities that have been omitted in the 4th edi-
tion include keratoacanthoma, a lesion of questionable
histogenesis in the oral cavity. Papillary hyperplasia and
median rhomboid glossitis which are reactive processes
rather than neoplastic have also been omitted.

Non-epithelial Tumours

Since the 2005 publication of the 3rd edition additional
cases of Ectomesenchymal chondromyxoid tumour (ECT),
a rare tumor, have been published bringing to date about
60 cases [40]. With additional cases the epidemiology is
unchanged with no gender predilection and reported age
range of 7-78 years [41, 42]. Although a few cases have
been reported in the posterior tongue and hard palate, ECT
arises almost exclusively in the anterior dorsal tongue. The
cell or origin is still unknown. The anterior dorsal tongue
lacks minor salivary glands and ECT exhibits variable
cytokeratin staining, making a salivary gland origin less
likely [43]. It is proposed that ECT arises from undifferen-
tiated ectomesenchymal cells from embryonic neural crest
mesenchyme [44].

Focal oral mucinosis, considered to be the oral counter-
part of focal cutaneous mucinosis has been omitted in the
4th edition.

Soft Tissue and Neural Tumours

There have been new entities added under this section in
the 4th edition. Rhabdomyoma, a benign tumor of skeletal
differentiation with a predilection for head and neck sites
was in the pharynx chapter in the 3rd edition but now is in
Chapter 4 [45]. Rhabdomyomas are divided into fetal, juve-
nile, and adult subtypes. These subtypes are based on his-
tology rather than age of occurrence, though fetal rhabdo-
myoma usually presents in newborns and early childhood.
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Fig. 3 Multifocal epithelial
hyperplasia. a Multiple white
coalescing papules of the hard
palate in a 47-year-old HIV-pos-
itive white male on combination
anti-retroviral medicine. b On
medium-power the epithelium
is acanthotic with a smooth
surface and elongated rete.
Mitosoid bodies, representing
cells with karyorrhectic nuclei
are readily observed (x100)

PTCH]1 aberrations in fetal rhabdomyomas and multifocal
fetal rhabdomyomas have been reported in the context of
nevoid basal cell carcinoma syndrome, a genetic disorder
linked to PTCH1 mutations [46].

The Lymphangioma section has been updated to reflect
the ever-increasing array of immunohistochemical stains
available [47]. The endothelial cells of lymphangioma are
positive for CD31 or CD34, podoplanin (D2-40), PROX1,
VEGFR3 and LYVE] while the vessel wall is immune-
positive for SMA [48-52]. Lymphangiomas are associated

Fig. 4 Myofibroblastic
sarcoma. a Tumor cells are
arranged in interlacing fascicles
with a herringbone arrange-
ment (X40). b Infiltration into
the surrounding fat and muscle
by tumor exhibiting a storiform
configuration (x100). ¢ Tumor
nuclei are tapered and hyper-
chromatic (x200). d The nuclei
have fine, evenly distributed
chromatin and small nucleoli.
The number of mitotic figures
(arrows) in myofibroblastic
sarcoma are variable (x400)
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with genetic disorders including Turner syndrome (45,X
syndrome), trisomy 21 and Proteus syndrome caused by
mutation in AKTI [49, 53].

Haemangioma, a benign vascular neoplasm has been
added to this section which is new from previous edi-
tions [54]. Oral hemangiomas grow by endothelial cell
hyperplasia and are considered a true neoplasm distinct
from vascular ectasias, vascular malformations and pyo-
genic granulomas. Hemangiomas are found in greater fre-
quency in females, whites, and premature infants. Although
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hemangiomas are common in the head and neck region
(60%), they are less frequently encountered in the oral cav-
ity apart from infantile hemangioma, which is the most
common benign tumor of the oral cavity including mobile
tongue in childhood [55-58].

A new entity for Chapter 4 is Myofibroblastic sarcoma,
a low-grade malignant tumor with a predilection for the
oral cavity and mobile tongue [59]. The tumor occurs in
a wide age group with a mean of 40 years [60, 61]. The
tumor growth can be circumscribed to diffusely infiltrative.
The histology is varied with cellular, fibromatosis-like or
fibrosarcoma-like fascicles or storiform growth (Fig. 4).
The cells have fusiform nuclei that may be elongated or
wavy with evenly distributed chromatin or the nuclei may
be round and vesicular. Nuclear atypia with hyperchro-
masia and variable mitotic activity is seen. The stroma is
collagenous and no histiocytic giant cells or prominent
inflammation is present. Immunohistochemistry is helpful
for diagnosis demonstrating a myofibroblastic immunophe-
notype. Variable expression is seen with SMA, desmin, cal-
ponin and CD34 and rarely, focal expression with h-calde-
smon [60, 61]. The tumor rarely metastasizes (lung, soft
tissue, bone) but local recurrences are common [61].

Salivary-Type Tumours

This section has been greatly reduced from the 3rd edition
and now has a truncated discussion of Mucoepidermoid
carcinoma and Pleomorphic adenoma [62, 63]. Tumours of
the salivary glands in Chapter 7 cover both these entities in
more detail including illustrations.

Haematolymphoid Tumours

Similar to the section on salivary-type tumors, this sec-
tion has also been trimmed as these entities are discussed
more fully in the chapter on haematolymphoid tumours.
CD30-positive  T-cell — lymphoproliferative  disorder
(TLPD) now has an expanded dedicated section reflecting

Fig. 6 Primary CD30-positive
T-cell lymphoproliferative
disorder. a Large, atypical
lymphoid cells that are mitoti-
cally active (arrows) (x400).

b Numerous scattered eosino-
phils (arrows) with a mixed
inflammatory background.
CD30 immunostaining should
be strong in contradistinction to
traumatic ulcerative granu-
loma with stromal eosinophilia
(x400)

the increased knowledge of this disease since 2005 [64].
TLPD is a neoplasm of CD30-positive T-cells arising
mainly in the oral cavity but occasionally occurs in other
mucosal sites of the head and neck [65-67]. The disease
has a male:female ratio of 2:1 and typically presents in
the sixth decade [67]. TLPD is analogous to primary
cutaneous CD30-positive TLPD and represents a clinico-
pathologic spectrum. Rarely secondary oral involvement
by anaplastic large cell lymphoma can occur and must
be ruled out. TLPD is considered an indolent lesion and
most cases show complete resolution with excision [66,
67]. Spontaneous regression has also been reported. The
tumor typically presents as a mass lesion with ulcera-
tion (Fig. 5). Large, atypical lymphoid cells with atypical
nuclei grow in a diffuse pattern with a mixed inflamma-
tory background including eosinophils (Fig. 6) [66—68].
CD30 immunohistochemistry highlights the atypical
cells and is strongly and diffusely positive. TLPD must
be distinguished from reactive lesions, in particular,

Fig. 5 Primary CD30-positive T-cell lymphoproliferative disorder
of the tongue. Extensive surface ulceration with a deeply infiltrative
lesion composed of mixed inflammation supporting large atypical
lymphoid cells (x20)
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Fig. 7 Plasmablastic lymphoma in a 53-year-old HIV-positive black
male presenting as a mass on the maxillary alveolar mucosa

Fig. 8 Plasmablastic lymphoma
in an HIV-positive male. a
Sheets of large lymphoma cells
with immunoblastic features:
round to oval nuclei, prominent
nucleoli and moderately abun-
dant cytoplasm and occasional
paranuclear hofs (x400). b
EBV-encoded small RNA
(EBER) in situ hybridization

is positive, a finding in >70%
of HIV-associated and post-
transplant cases (x400). Images
courtesy of Dr. Sonja Boy

traumatic ulceration with stromal eosinophilia (TUGSE)
[69]. Similar to TLPD, TUGSE is typically a self-limited
lesion with rapid healing after biopsy or excision. The
underlying pathogenesis of TUGSE is unknown and stud-
ies have shown some case to have TCRy gene rearrange-
ment. TUGSE is not diffusely CD30 positive compared
to TLPD. As both TUGSE and TLPD are managed clini-
cally similar and follow an indolent course it is important
to recognize these entities to avoid possible overtreat-
ment resulting from a diagnosis of anaplastic large cell
lymphoma.

Plasmablastic lymphoma (PBL) has also been expanded
from the 3rd edition [70]. PBL, an aggressive high-grade
B-cell non-Hodgkin lymphoma with plasma cell immu-
nophenotype, is strongly associated with HIV and is an
AIDS-defining neoplasm (Fig. 7) [71, 72]. PBL also
occurs in non-HIV immunosuppressed patients and in
older patients (>60 years of age), more commonly female
[71]. Other head and neck mucosal sites affected by PBL
in addition to the oral cavity include oropharynx, naso-
pharynx, and sinonasal tract [73]. Lymph nodes may be
involved but usually in the HIV-negative patient. PBL is
associated with Epstein Barr virus (EBV) but the precise
pathogenesis is currently unknown. EBV can cause a surge
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in plasmablasts and in addition, MYC gene rearrangements
may be an important pathogenic mechanism. The histology
of PBL shows a proliferation of large lymphoid cells with
immunoblastic and plasmablastic features. The cells have
moderately abundant basophilic cytoplasm with a central
round nuclei, large nucleoli and occasional paranuclear
hofs (Fig. 8a). PBL expresses plasma cell markers (CD79a,
CD38, MUMI1-IRF4, CD138) and lacks B-cell markers
(CD19, CD20, PAXS5, ALK) [74]. Ki-67 index is uniformly
high (>80%) and EBV-encoded RNA (EBER) is >70% in
HIV-positive and transplant associated cases and in about
50% on HIV-negative cases (Fig. 8b) [71]. The prognosis is
poor with a median survival of 15 months [75 ].

Omitted from this section is a discussion of follicu-
lar dendritic cells sarcoma/tumour. Also omitted from the
updated 4th edition is the section on secondary tumors
which reviewed metastases to bone and soft tissue in the
oral cavity and mobile tongue.
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