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Preface

The head and neck is a remarkable territory that, the encephalon excepted, conventionally
encompasses all the anatomic structures extending proximally from the frontal sinuses, orbits,
roof of the sphenoidal sinuses and clivus to distally the upper borders of the sternal manu-
brium, clavicles, and first ribs. Central to this region, stand out the complex and vital organs
where the upper respiratory airway and the upper digestive tract meet and cross.

To cover in detail the pathology of this intricate part of the body, the new edition, while
retaining the ten initial chapters, all updated and improved, contains seven entirely new chap-
ters that expand the knowledge on additional organs, systems, and techniques not previously
covered, as well as on multifocal and systemic diseases that, although having their main focus
in other territories, present distinctive features when involving the head and neck.

From the 17 chapters of this second edition, the first covers the spectrum of precursor and
neoplastic lesions of the squamous epithelium. It is followed by chapters devoted to nasal cavi-
ties and paranasal sinuses, oral cavity, maxillofacial skeleton and teeth, salivary glands, naso-
pharynx and oropharynx, larynx and hypopharynx, ear and temporal bone, neck and neck
dissection, eye and ocular adnexa, neuroendocrine neoplasms and paraganglioma, soft tissue
tumors, lymphoid lesions, thyroid and parathyroid, skin tumors, cytology, as well as gross
examination, dissection, evaluation, reporting, and staging.

Since the publication of the first edition in 2006, important progress in knowledge of dis-
eases and in technical developments has taken place throughout. Therefore, attention has been
paid to current correlations of pathology with epidemiology, clinical features, pathogenesis,
biomarkers, and molecular genetics. Timely information is provided on advances in differential
diagnoses, staging, prognosis, and therapy. New entities and lesions not addressed in the origi-
nal edition are also incorporated. The number of illustrations has been substantially increased.

The authors selected for writing the different chapters are international experts and senior
members or invitees of the Working Group on Head and Neck Pathology of the European
Society of Pathology. Our best thanks to all of them, for their dedication and excellent work.
Our great thanks to Leslie Michaels, a foremost leader of the pathology of the ear, who being
unable to participate this time in the authorship, he generously permitted to use a part of his
text and figures of the previous edition in the current one. The thanks are added to those col-
leagues who kindly provided the authors with unique illustrations, as well as to those secretar-
ies, photographers, and others who helped them. We want also to express our special thanks to
the publisher Springer for their stimulating support and permanent trust.

Finally, we have to deeply regret the recent loss of two dear and unforgettable members of
our Working Group, Gerhard Seifert and Mario A. Luna, both great champions of the
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pathology of the salivary glands, the former a founding father of our group and the latter author
of one of the chapters of this book. Their seminal contributions to the pathology of the head
and neck will remain in our memory forever.

Barcelona, Spain Antonio Cardesa
Nijmegen, The Netherlands Pieter J. Slootweg
Ljubljana, Slovenia Nina Gale
Florence, Italy Alessandro Franchi

May 2016
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1.1 Introduction

The chapter is focused on the three main groups of lesions of
the covering squamous epithelium of the oral cavity and lar-
ynx. The first part treats squamous cell papillomas and
related, viral-induced lesions with the main stress on laryn-
geal recurrent papillomatosis.

The second part is dedicated to squamous intraepithelial
lesions (SILs), which still represent one of the most contro-
versial topics in oral and laryngeal pathology. The modified
Ljubljana classification provides clear morphological criteria
for defining the prognostic groups of SILs squamous intraepi-
thelial lesions and could acts as a model to a unified classifi-
cation of the head and neck region. The third and the most
extensive part is devoted to invasive squamous cell carcinoma
(SCC) and its nine variants, including spindle cell carcinoma,
verrucous carcinoma, papillary SCC, basaloid squamous cell
carcinoma, non-keratinizing human papillomavirus positive
SCC, adenoid squamous cell carcinoma, adenosquamous car-
cinoma and lymphoepithelial carcinoma. The second primary
SCCs, which have a much lower 5-year survival than the pri-
mary tumors in the head and neck region, are also discussed.
All manners of spreading and metastasising of the SCCs are
widely discussed with the point on significant predictors of

A. Cardesa et al. (eds.), Pathology of the Head and Neck, DOI 10.1007/978-3-662-49672-5_1
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patients’ survival. The chapter concludes with a comprehen-
sive review of the already known molecular events in carcino-
genesis of head and neck SCC.

1.2  Squamous Cell Papilloma and Related

Lesions

General considerations Benign, exophytic, papillary or
verrucous lesions of the squamous epithelium of the oral
cavity, oropharynx and larynx include similar entities, such
as squamous cell papilloma (SCP), verruca vulgaris (VV),
condyloma acuminatum (CA) and focal epithelial hyperpla-
sia (FEH), also known as Heck’s disease. However, not every
papillary lesion in these areas can be reliably placed into one
of the listed categories. It seems that the majority of lesions
are similar variants of papillary proliferations, all induced by
infections with different genotypes of human papillomavi-
ruses (HPV), showing more or less overlapping clinical and
morphological attributes but different biological behaviour,
ranging from rather inconspicuous to potentially life threat-
ening. Classification of these changes into infectious (VV,
CA, FEH) and neoplastic (SCP) is thought to be fairly incon-
sistent and not well founded. Papillary lesions, except laryn-
geal papillomatosis, generally have a favourable outcome.

1.2.1 Oral Squamous Cell Papilloma, Verruca
Vulgaris, Condyloma Acuminatum

and Focal Epithelial Hyperplasia

Definition SCP, the most frequent papillary lesion of the
oral cavity and oropharynx, is characterised as an exophytic
papillary lesion, composed of fibrovascular projections
covered by a benign proliferation of the squamous epithe-
lium and induced by HPV infection.

VYV is a rare intraoral lesion resembling its dermal coun-
terpart, characterised as a solitary or multiple papules with
verrucous surface and histologically classified as a wart-like
hyperplasia of the squamous epithelium.

CA are usually larger than SCP, multiple, dome-shaped
nodular lesions, resembling anogenital CA, which mainly
appear on the lips and soft palate.

FEH is arare oral lesion of children characterised by mul-
tiple sessile or elevated papules, usually distributed over the
buccal, labial and tongue mucosa.

Epidemiology SCP is most frequently located on the
tongue and soft palate but may appear on any epithelial sur-
face of the oral cavity [1, 2]. It occurs most commonly
between 30 and 50 years but can also be seen over a broad
spectrum of ages. Males are slightly more often affected
than females [1, 3].

VV rarely occurs in the oral cavity; frequently affected
sites are the labial mucosa of the lower lip and the vermilion
border of both lips. The lesions, which are seen mainly in
children, result from autoinoculation of HPV from VV on
the fingers [2].

CA is a rare, sexually transmitted lesion of adults.
Common locations of CAs are the lips, tongue and gingival.

FEH is a rare, HPV-induced, contagious disease, initially
described among the Native American population. FEH have
also recently been published from other parts of the world.
Small multiple lesions occur on the labial and buccal mucosa
and tongue. The disease commonly occurs in children and
young adults [2, 4].

Etiology and pathogenesis Oral mucosa can be contami-
nated by HPV by various pathways, including sexual con-
tacts, autoinfection and perinatal infection. Low-risk HPVs,
which mainly induce the whole spectrum of oral papillary
lesions, are also present in healthy persons; the prevalence of
HPV detection in normal oral mucosa ranges from 0.6 to
81% [5, 6]. Several low-risk HPV genotypes have been
detected in oral papillary lesions, although it is not easy to
establish an accurate HPV type for each separate papillary
lesion due to variations in tissue samplings, various ethnic
and geographic origins of patients and the use of non-
molecular vs. molecular methods for HPV detection, with
different levels of sensitivity and specificity. SCPs are mainly
related to HPV genotypes 6 and 11 [2], VV to HPV geno-
types 2 and 4 [7], CA to HPV genotypes 6, 11, 16 and 18 [8]
and FEH to HPV genotypes 13 and 32 [2]. The pathogenesis
of papillary lesions caused by low-risk HPV has not yet been
elucidated [9].

Macroscopy SCP is usually a single, pedunculated, white
or pink lesion, consisting of fingerlike projections of the oral
mucosa (Fig. 1.1a). It may be sessile with a granular or ver-
rucous surface. The lesion, usually smaller than 1 cm, grows
rapidly and has a predilection for the hard and soft palate and
lateral border of the tongue [1, 2, 10].

VVs are frequently multiple, rough-surfaced sessile
lesions of whitish colour.

CAs are characterised as small, sessile pink papules,
which can combine into a larger cauliflower lesion.

FEHs are sessile, well-demarcated, round or ovoid flat
lesions; they can appear in clusters and measure up to 10 mm
in diameter;

Microscopy SCP is composed of narrow papillary projec-
tions of soft fibrous stroma covered by keratotic or para-
keratotic, hyperplastic squamous epithelium, usually with
normal maturation. Rarely, basal-parabasal cell hyperpla-
sia is seen, as well as an increased number of mitoses
(Fig. 1.1b).
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Fig.1.1 Oral squamous cell papilloma. (a) Whitish papillary lesion of the palate (Courtesy of Dr. J. Fischinger, Ljubljana, Slovenia). (b) Projections

of fibrovascular stroma are covered by parakeratotic squamous epithelium

Koilocytosis, the only visible cytopathic effect of HPV
infection, caused by viral replication in the upper interme-
diate and superficial zone of the squamous epithelium, is
rarely visible in SCPs. The characteristics of koilocytes are
described in the paragraph on laryngeal papillomatosis.
VV shows similar histological features, but peripheral
papillary projections are usually centrally inverted and
koilocytosis and the granular layer are prominent. The
base of the lesion is usually broad and flat. CA is histologi-
cally described as a broad papillary proliferation with
koilocytosis and parakeratosis on the surface of the epithe-
lium and bulbous rete ridges with a possible extension into
the ducts of the minor salivary glands [11]. Papillary pro-
jections in FEH are blunt; the hyperplastic and acanthotic
epithelium shows numerous koilocytosis and apoptotic
bodies, and prominent rete ridges are frequently fused
(Fig. 1.2).

Molecular genetic methods for HPV detection They are
described in the paragraph on LSCPs.

Differential diagnosis SCPs can be distinguished from
other benign HPV-induced papillary lesions on the basis of
site of occurrence, age of patients and morphological differ-
ences. However, it is important to distinguish SCPs from a
papillary variant of SCC, which is characterised by fibrovas-
cular projections covered by a neoplastic squamous epithe-
lium with or without invasion.

Verrucous carcinoma (VC), as an additional differential
diagnostic possibility, also displays a prominent papillary
surface, usually with abundant keratinization, but an evident
downgrowth of bulbous epithelial projections without atypias
favours a diagnosis of VC. SCPs in patients with acquired
immunodeficiency syndrome (AIDS) are usually multiple

Fig. 1.2 Focal epithelial hyperplasia (Heck’s disease). Prominent
acanthosis of the squamous epithelium with broad rete ridges, papillary
surface is not present

papillary lesions with prominent epithelial atypias. In these
cases, SCPs have to be differentiated from SCC [12].

It is also important to distinguish FEH from CA when
there is concern about possible sexual abuse of children.
Both lesions are induced by HPV infection, although the
former lesion is not a sexually transmitted disease, caused
by HPV 13 and 32; the latter is a result of direct orogeni-
tal contact or self-inoculation and associated with HPV 6
or 11 [13].

HPV-induced papillary lesions of the oral cavity have to be
distinguished from a rare congenital disease, systemic epider-
mal nevus syndrome, which can also involve oral mucosa in
children, with confluent papulous and verrucous lesions
(Fig. 1.3). Histologically they resemble SCPs but without
koilocytes; genetically, the syndrome represents mosaicism



N. Gale et al.

Fig. 1.3 Congenital systemic epidermal nevus syndrome. A confluent
papulous and verrucous lesion has to be separated from HPV-induced
papillary lesions of the oral cavity (Courtesy of Dr. T. Dovsak,
Ljubljana, Slovenia)

of the skin and mutations in the FGFR3 gene with possible
oral and other extracutaneous manifestations [14].

Treatment and prognosis The treatment of SCPs and
related papillary lesions is surgical removal. The infectivity
of HPV in SCPs is very low and recurrences uncommon,
except in lesions associated with human immunodeficiency
virus (HIV) infections. Recurrences are more common in
CA. No special treatment is required for FEH unless the
lesions are extensive because spontaneous resolution may
occur in a few months or years. Recurrences of the disease,
even following spontaneous regression, are common [13].

1.2.2 Laryngeal Squamous Cell Papilloma/
Papillomatosis

Definition Laryngeal squamous cell papillomas (LSCPs)
are the most common benign laryngeal epithelial tumors.
They are induced by infection with low-risk HPV, types 6
and 11 [15-22]. LSCPs are composed of branching fibrovas-
cular cores, covered by squamous epithelium. Because of
their clinical specificities, such as multiplicity, recurrences
and propensity to spread to adjacent areas, it has been sug-
gested that LSCP be renamed recurrent respiratory papillo-
matosis. Due to a characteristic bimodal age of distribution,
LSCPs are additionally divided into juvenile and adult
groups [9, 23-27].

Epidemiology The incidence of LSCPs is low compared to
the risk of exposure to HPV 6 and HPV 11, which happens
frequently during life. It has been reported that HPV DNA
can be detected in the upper airway mucosa in as many as
25 % of normal non-affected children and adults [28, 29].

The increase of prevalence of HPV cervical infection in
women has been reflected in an increase of juvenile LSCPs;
it is estimated that juvenile LSCPs are present in 4.3/100,000
children and 1.8/100,000 adults in the USA; the incidence of
LSCPs has been reported as higher in patients of lower
socioeconomic status [9, 25]. In a Danish study incorporat-
ing 50 % of the population of the country, the overall inci-
dence of LSCPs was 3.84/100,000 [30].

LSCPs are a well-known disease historically, having first
been recognised as a distinct disease of children by Sir
Morell Mackenzie in 1880 [27]. It has subsequently become
obvious that the disease affects persons of all ages, although
on the basis of a characteristic bimodal age distribution,
LSCPs are usually divided into juvenile and adult group [19,
20, 31-35]. The first incidence peak appears before the age
of 5 years, with no gender predominance. The second inci-
dence peak is between 20 and 40 years of ages, with a slight
male predominance [20, 31-35].

Etiology and pathogenesis LSCPs are actiologically
related to HPV infection, which is considered a common
sexually transmitted disease. HPV 6 and 11 are the most fre-
quent genotypes associated with LSCP [15-21]. Perinatal
transmission from an affected mother to a child is tradition-
ally accepted. A history of maternal condylomata during
pregnancy has been associated with a 200-fold risk of LSCPs
in children [36]. Patients with the juvenile form were more
likely to have been born to teenage mothers and to be the
firstborn child, compared to controls. Infection of adults is
more likely to be related to sexual transmission [27].

The mechanism, by which HPV 6 and HPV 11 alter cel-
lular growth and cause papillary lesions, has only been par-
tially elucidated [9]. A microtrauma of the laryngeal
epithelium enables entrance of HPV types 6 or 11 into basal
epithelial cells. The receptor has not been definitely identi-
fied, but a6-integrin and heparan sulphate may play impor-
tant roles in virus entry [27]. Viral persistence in
extrachromosomal (episomal) maintenance alters cellular
growth and viral replication, which contributes to the pro-
traction and spread of the disease. Considerable information
is available concerning the pathogenesis of high-risk HPV
types producing SCC, but little is known about the life cycle
of alpha low-risk HPV types, such as HPV 6 and HPV 11
[37-39]. The two key viral genes and their proteins, E6 and
E7, of high-risk HPV 16 are responsible for the immortal
growth of cells in SCC by inactivating the two key apoptotic
proteins, p53 and Rb [38]. On the other hand, many interac-
tions that are seen in high-risk oncoproteins either do not
occur or are much weaker in low-risk HPV 6 and 11 [40].
Nevertheless, HPV 6 and HPV 11 fulfil three vital postulates
that contribute to the development of RRP: (1) persistence,
causing a protracted disease course, (2) altered cellular
growth and (3) viral replication, allowing a spread of SCPs
[24]. It has also been discovered that children with SCPs
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have a compromised cell-mediated immune response, which
may be associated with repeated and persistent HPV infec-
tions. The CD4/CD8 ratio and weaker lymphocytic response
to mitogen stimulation were significantly reduced in com-
parison to healthy children. A reduction in lymphocyte
response to mitogen stimulation significantly correlated to a
higher number of SCPs and more frequent recurrences [41,
42]. In addition, important results about the nature of HPV
infection in recurrent SCPs have recently been detected: the
presence of an identical and unique HPV genomic variant
within an individual patient with SCPs in initial and follow-
up samples obtained from 1 to 22 years later supports the
hypothesis that frequent recurrences of SCPs are a conse-
quence of the long-term persistence of a single viral genomic
variant, rather than of repeated reinfection with novel HPV
strains [43].

Clinical aspects SCPs almost invariably involve the larynx,
especially the true and false vocal cords, subglottic areas and
ventricles [17, 44]. An extralaryngeal spread has been identi-
fied in approximately 30 % of children and in 16 % of adults
with SCPs. The most frequent extralaryngeal spread occurs
successively to the oral cavity, trachea, bronchi and oesopha-
gus [25]. Although SCPs have been traditionally divided into
juvenile and adult groups [19, 30, 45], the prevailing opinion
is that the disease is a unified biological entity with differ-
ences in clinical course, caused by HPV genotypes 6 or 11
[19, 20, 32]. For children, multiple and extensive growth
with rapid recurrences after excision are characteristic. The
small diameter of the airways in children may cause danger-
ous or even fatal airway obstruction. The clinical course in
adults is usually not so dramatic, although SCPs can be
aggressive, with multiple recurrences [21]. Most children
present with dysphonia and stridor, less commonly with
chronic cough, recurrent pneumonia, dyspnea and acute life-
threatening events [25, 33]. The disease in adults presents
mostly with dysphonia and hoarseness. From a clinical point
of view, a new staging system, which is helpful for tracking
the disease in an individual patient, represents the extent of
SCPs at specific sites along the aerodigestive tract, as well as
functional parameters, and assigns a final numerical score to
the extent of disease at each assessment [25].

Macroscopy Grossly, papillomas are exophytic, branching,
pedunculated or sessile, cauliflower-like masses, pink or red-
dish in colour, with a finely lobulated surface, presenting
either singly or, more frequently, in clusters. These neo-
plasms are prone to haemorrhage on touch because of their
fragility (Figs. 1.4 and 1.5a) [46].

Microscopy Histologically, SCPs are composed of finger-
like, branching projections of the squamous epithelium, cov-
ering thin fibrovascular cores. A basal and parabasal
hyperplasia of the squamous epithelium is frequently seen,

Fig. 1.4 Laryngeal papillomatosis. Numerous clusters of papillomas
obliterate the laryngeal lumen

usually extending up to the mid-portion of the epithelial
thickness. A thin parakeratotic layer is frequently seen on the
surface. Mitotic features can be found, especially in the
lower half of the epithelium. Irregularly scattered clusters of
koilocytes, the only visible cytopathic effect of HPV infec-
tion, are seen in the upper part of the epithelium. Koilocytes
have characteristic dark, wrinkled or angulated nuclei sur-
rounded by a clear cytoplasmic area. These cells are always
present in the upper third of the epithelium, where HPV rep-
licate (Fig. 1.5b, c). Cytological changes, such as mild to
moderate nuclear atypias and hyperchromatism, increased
nuclear cytoplasmic ratio, increased mitotic activity with
pathological features and prominent surface keratinization,
are rarely found in SCPs [34, 44, 47].

Genetics and molecular genetic methods for HPV detec-
tion Several groups of genes of cell cycle, apoptosis and
inflammatory cytokines have been studied in LSCPs versus
normal tissue for a better understanding of the molecular
mechanisms of the disease trying to discover more success-
ful novel therapies. Rodman et al. discovered that MCL-1
gene of the apoptosis pathway is significantly downregulated
as well as cytokine genes ILI-A, IL-8, IL-18 and IL-31.
Downregulation of inflammatory cytokine genes ILI-A, IL-
18 and IL-31 may explain why patients infected with HPV
are unable to mediate T-cell immune clearance of their dis-
ease [48].

In situ hybridisation (ISH) is a frequently used method for
HPV detection in SCPs (Fig. 1.5d). It is the only molecular
method allowing the identification of a single infected cell in
the squamous epithelium [18]. A diffuse nuclear staining
pattern of the infected cell is consistent with episomal HPV
DNA, while tiny punctate signals are related to a form in
which HPV is integrated into host cell chromosome [49].
Negative results of ISH can indicate either a low-copy
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Fig. 1.5 Laryngeal papillomatosis. (a) Several pieces of clusters of
multilobulated papillomatous lesion. (b) Branches of laryngeal papil-
lomatosis is covered with hyperplastic squamous cell epithelium.

number HPV, below the detection threshold (less than 20-50
viral copies per cell), or the absence of viral infection.
Polymerase chain reaction (PCR), probably the most fre-
quently used method for viral detection, is much more sensi-
tive and can detect one infected cell out of 100,000 studied
[18, 49, 50]. The detection of HPV DNA by PCR with con-
sensus primers and subsequent restriction mapping or
hybridisation methods using probes for each HPV type is
available for the specific typing of HPV [46].

Differential diagnosis Distinguishing among various
lesions with papillary structures and laryngeal SPs is a
demanding task, especially if the biopsy specimen is small
and superficial. An adult solitary keratinizing SCP, in con-
trast to HPV-induced SCPs, usually shows prominent surface
keratinization, with keratohyalin granules. There is no evi-
dence of koilocytosis and the hyperplastic epithelium is fre-

(¢) Numerous koilocytes are seen in the upper part of the epithelium.
(d) Positive signals of the in situ hybridisation for HPV DNA genotypes
6/11 in the upper half of the epithelial thickness

quently atypical. VC is covered by a prominent keratotic or
parakeratotic layer, which is not a characteristic of SCPs, and
koilocytes are usually absent. Stromal fibrovascular projec-
tions are not present in VC, which characteristically shows
broad epithelial projections with central keratin pearls infil-
trating underlying tissue in a pushing manner. An exophytic
variant of SCC is composed of broad-based projections of
the neoplastic epithelium but without fibrovascular cores,
which are characteristically present in SCPs. Papillary squa-
mous carcinoma resembles the architectonic structures of
SCPs, but the covering epithelium is clearly neoplastic, with
an absence of maturation, loss of nuclear polarity and possi-
ble evidence of invasive growth.

Treatment and prognosis There is no specific and defini-
tive therapy for LSCPs. In order to maintain the laryngeal
function, adequate, multiple palliative surgical removals are
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required. Laser surgery, and especially a microdebrider
blade, has become the first choice of surgical therapy for
LSCPs [24]. However, macroscopically unaffected mucosa
remains an HPV reservoir and source of recurrence of the
disease. When surgical procedures are needed more fre-
quently than four times in 12 months, or there is evidence of
LSCPs outside the larynx, adjuvant medical therapy should
be considered [25]. Adjuvant therapy with antiviral drugs,
such as acyclovir, valacyclovir, cidofovir or indole-3-
carbinol, requires an individually designed and properly con-
trolled study. More promising results are expected from the
use of vaccination with a quadrivalent vaccine [51].

The clinical course of SCPs is unpredictable, character-
ised by periods of active disease and remissions. HPV pres-
ent in apparently normal mucosa serves as a virus reservoir
responsible for repeated recurrences of papillomas. The
presence of LSCPs in the neonatal period is a negative prog-
nostic factor, with a greater need for tracheotomy and likeli-
hood of mortality. HPV 11 positive LSCPs are considered
more aggressive than HPV 6 tumors. Although HPV subtype
and early onset of LSCPs are well characterised as worse
prognostic factors, current study also documents the signifi-
cance of E6 and E7 oncogene expression as a potential bio-
logical marker of clinical behaviour in both HPV 6- and
HPV 11-induced LSCPs [52]. Prominent histological atypias
of epithelial cells are also reported to be associated with
increased severity and recurrences of LSCPs, while others
suggest that histological changes are not a good predictor of
potential malignant transformation [53].

Malignant transformation of LSCPs is a rare occurrence,
with roughly 40 reported cases, and of those in which HPV
genotyping was obtained, all demonstrate HPV 11 infection
[54-56]. In children, malignant alteration of LSCPs prefer-
entially appears in the bronchopulmonary tree and in adults
in the larynx [57]. However, a recent study first reported
malignant transformation of juvenile-onset LSCPs in a
24-year-old female patient with HPV 6 infection. Molecular
analysis showed viral integration in the AKR/C3 gene on
chromosome 10p14-p15.2, in association with deletion of
the chromosomal region 10pl4-p15.2, transcription of a
virus—human product as well as AKR1C3 protein expression
[58]. Mortality of patients with LSCP is mostly causally
related to asphyxia, pulmonary complications and cancer
development [59, 60].

1.3  Squamous Intraepithelial Lesions

General considerations Head and neck carcinogenesis is
an incompletely elucidated, multistep process characterised
by the progressive accumulation of genetic changes and fol-
lowed by increasing architectural and cytological alteration
of the squamous epithelium in this region [61-65]. The etio-

logical, genetic, immunological and morphological parame-
ters of the wide spectrum of epithelial changes, also called
squamous intraepithelial lesions (SILs), ranging from squa-
mous cell hyperplasia to carcinoma in situ (CIS), have been
investigated for decades, in order to discover more reliable
predictive values for invasive malignant growth [66-78]. A
variety of terminology has been used in the literature for
SILs, such as dysplasia, squamous intraepithelial neoplasia
and low- and high-risk lesions [68, 72, 77, 78]. Clinically,
oral and laryngeal SILs are mainly recognised as leukopla-
kia, erythroplakia and chronic laryngitis. However, none of
these macroscopically recognised lesions carry any micro-
scopic connotation, which must always be determined by
histology [72, 79, 80].

Despite extensive research in molecular genetics, reliable
marker(s) with diagnostic and prognostic value are still lack-
ing. Traditional light microscopic examination thus remains
the mainstay of accurate diagnosis, in spite of subjectivity in
interpretation [77]. In their evolution, some cases of SILs are
self-limiting and reversible, some persist and some of them
progress to SCC in spite of treatment [8§1]. Particular interest
has been focused on potentially malignant or risky or precur-
sor lesions [44, 68, 72, 82, 83]. These lesions have been
defined as histomorphological changes of the squamous epi-
thelium from which invasive cancer develops in a higher per-
centage than from other grades of SILs [44, 66, 72, 84, 85].

Epidemiology Oral SILs, more frequently described as oral
dysplasia or potentially malignant disorders, affect approxi-
mately 2.5-5 per 1000 of population. Clinically, they are usu-
ally detected as leukoplakia or white patches that cannot be
rubbed off; 1-2.5% of the population is affected at any one
time [71, 86]. Oral leukoplakia is a clinical diagnosis of
exclusion. If any oral white patch can be diagnosed as some
other condition, such as candidosis, leukoedema, white
sponge nevus, lichen planus, frictional keratosis, nicotine sto-
matitis, etc., then the lesion should not be considered a case of
leukoplakia [87]. The global prevalence of leukoplakia, based
on a systematic review of 23 studies published from 1986 to
2002, is 2.6 % (95% CI 1.72-2.74 %), although there was a
high degree of heterogeneity among the included studies [88].
It is important to note that in countries with high daily use of
tobacco, whether smoked, chewed or both, the annual inci-
dence rate ranges from 5/1000 to 30/1000, depending on the
pattern of use [89, 90]. However, recent studies have reported
a tendency towards a lower prevalence of oral leukoplakia
compared to the past, which might be the result of the mas-
sive public health education against tobacco [91].

Oral SILs, called erythroplakia or red patch, are signifi-
cantly less common, ranging between 0.02 and 0.83 % in dif-
ferent geographical areas [92].

The reported age, sex and intraoral site distribution of leu-
koplakia depend on ethnicity, tobacco and alcohol habits and
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the selection bias of the samples surveyed; it mainly occurs
between the fourth and seventh decades and males are pre-
dominantly affected [88, 89]. The location of intraoral leuko-
plakia is seen in a descending order of occurrence in the
following sites: buccal mucosa, tongue, labial mucosa and
gingival [93]. Erythroplakia can be found together with leu-
koplakia and predominantly occurs in the floor of the mouth,
the soft palate, the ventral tongue and the tonsillar fauces.
Red patch mainly occurs in middle-aged and elderly patients
and there is no distinct gender preference [94]. A special
type of oral leukoplakia is proliferative verrucous hyperpla-
sia (PVL), with a proven high risk of becoming malignant.
Women predominate over men in PVL by 4:1, with a mean
age at diagnosis of 62 years. It appears most frequently in the
buccal mucosa, followed by gingiva, tongue and floor of the
mouth [93, 95, 96].

Laryngeal SILs are mainly limited to the adult population
and affect men more often than women. The estimated inci-
dence varies worldwide and depends on the amount, manner
and types of exposure to the most frequent carcinogens,
tobacco and alcohol abuse. Epidemiological studies of laryn-
geal SILs are scarce in comparison with similar studies of
oral leukoplakia, necessitating the use of hospital-based data
or the results of epidemiological studies of smaller popula-
tions [72]. Bouqout and Gnepp published in 1991 that the
annual incidence of laryngeal SILs in the USA was 10.2 and
2.1 lesions per 100,000 in males and females, respectively
[97]. Another series of 1042 patients with laryngeal leukopla-
kia and/or chronic laryngitis was published in 2009; the
patients were followed from 1979 to 2004 in Slovenia [72].
The incidence of patients covering the region with approxi-
mately 800,000 inhabitants or 40% of the population of
Slovenia, varied for the low-grade SILs (squamous hyperpla-
sia and basal-parabasal hyperplasia) from 0.84 to
4.62/100,000 inhabitants (mean value 2.61/100,000,
SD=110). The incidence of patients for high-risk SILs (atyp-
ical hyperplasia) ranged from 0.25 to 2.62/100,000 inhabit-
ants (mean value 0.86/100,000 inhabitants, SD=0.49) [72].

SILs appear mainly along the true vocal cords and supra-
glottis and rarely in other parts of the larynx. The vocal cord
lesions are frequently bilateral but, rarely, commissures are
involved [44, 98].

Etiology and pathogenesis SILs in the oral cavity and oro-
pharynx are associated with tobacco, whether smoked,
chewed or used as snuff, and tobacco seems to be the major
carcinogen in this region [89, 93, 99-102]. Smoking 20 or
more cigarettes per day, particularly non-filtered, and alco-
hol drinking, particularly fortified wines and spirits, are
important risks for the development of oral dysplasia in the
European population. Tobacco is a stronger independent risk
factor for oral SILs than alcohol [103]. The use of smokeless
tobacco in the western world has a rather lower correlation

with oral precancerous and cancerous lesions compared to
Southeast Asia where chewing habits, including betel quid,
strongly correlate with oral precancer and cancer develop-
ment [93, 102]. The etiology of PVL does not highlight a
particular causal agent and the lesion would appear to be
multifactorial [104, 105]. The relatively common absence of
well-known risk factors associated with oral cancer and a
preponderance of older women patients could indicate a dif-
ferent pathogenesis of PVL related, compared to non-PVL-
related cancer [105]. It may occur in both smokers and
non-smokers.

Alcohol has been considered the second most important
risk factor for oral and pharyngeal cancer development [99],
but there is some uncertainty about the role of alcohol in the
etiology of oral SILs [101]. In contrast, Maserejian et al.
showed that alcohol increased the risk of oral SILs in those
who have never used tobacco, as well as in past or current
users. The authors reported that alcohol is an independent
risk factor for oral SILs, regardless of the beverage type or
drinking pattern [106].

The involvement of HPV in the initiation and progression
of oral neoplasia is still a matter of debate. Different studies
have generated conflicting results concerning the prevalence
of HPV, ranging from 0 to 90% [107, 108]. The observed
discrepancy may be related to the varying sensitivity of the
methodologies applied for HPV detection and the epidemio-
logic factors of the studied patient groups. In contrast to the
high percentage of HPV-related tumors of the oropharyngeal
region, HPV-positive premalignant lesions are extremely
rare findings in tonsillectomy specimens [109, 110].
Although there appears to be some link between HPV infec-
tion and oral leukoplakia, there is little evidence to support a
causal relationship either between HPV infection and oral
leukoplakia or between HPV-infected leukoplakic keratino-
cytes and their malignant transformation [111]. However,
Woo et al. recently published a subset of oral epithelial dys-
plasia, mainly located on the lateral or ventral tongue of 17
men and 3 women, all adult and with transcriptionally active
high-risk HPV. In these cases, epithelial hyperplasia with
marked karyorrhexis and apoptosis were histologically
detected, together with features of conventional dysplasia.
The authors propose the use of the term HPV-associated oral
intraepithelial neoplasia for such lesions [112]. Another case
has been published of an HPV-related lesion, designated
non-keratinizing CIS, typical of HPV-related SCC, involving
the surface epithelium of the oral cavity, oropharynx and lar-
ynx. The lesion was strongly pl6 positive and harboured
transcriptionally active HPV 16, as demonstrated by E6/E7
RNA in situ hybridisation [113].

Most reports agree that cigarette smoking and alcohol
abuse, and especially a combination of these two detrimental
factors, are major identifiable risk factors of laryngeal SILs.
The role of smoking has been proven both clinically and
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experimentally. The risk of SIL development was found to be
related to the age of the patient at the start of smoking, dura-
tion of smoking and the quality of tobacco [114-117].
Bosatra et al. analysed 97 dysplastic lesions of the head and
neck region, including 47 cases of laryngeal dysplasia, and
found a direct correlation between the degree of dysplasia,
malignant transformation and amount of cigarette smoking
and alcohol consumption [117]. Additional aetiological fac-
tors are industrial pollution, chronic infections, voice abuse,
obstruction of the upper respiratory tract, vitamin deficiency
and hormonal disturbance [44, 115, 116, 118]. Whereas
tobacco has been established as the principal aetiological
factor of SIL development for more than half a century, sev-
eral authors have recently devoted more attention to the
potential role of gastroesophageal reflux disease (GERD).
Lewin et al. in 2003 published the first study of laryngeal
dysplasia and early cancer in relation to GERD [119]. Similar
data from Cianci et al. also showed that of 93 patients with
gastric resection, seven (8 %) had current or previous laryn-
geal malignancies or current precancerous lesions. In the
control group, in contrast, only one patient showed mild dys-
plasia of the vocal cord [120].

The role of HPV infection in the pathogenesis of laryn-
geal SILs remains uncertain. The prevalence of HPV infec-
tion in laryngeal SILs varies widely, between 0 and 56 %,
with an overall prevalence of HPV infection of 12.4%
[121-124]. SILs harbour mainly high-risk HPV types, with
HPV 16 being the most frequent. In addition to laryngeal
SCC and SILs, HPV DNA has also been detected in a sub-
stantial proportion, 12-25 %, of individuals with clinically
and histologically normal laryngeal mucosa [72]. The
absence in viral genomes in laryngeal SILs and cancers
additionally suggests that the existence of other aetiological
factors plays a more important role in laryngeal carcinogen-
esis than HPV infection [50]. A final answer on the role of
HPV infection in the aetiopathogenesis of laryngeal SILs
can thus only be reliably provided by additional studies, in
which biological evidence of the existence of truly HPV-
driven SILs can be detected [125].

Clinical aspects Patients with oral leukoplakia or erythro-
plakia usually have no distinctive symptoms, especially in
the case of the homogenous type of oral leukoplakia.
However, some patients may complain of a sensation of a
foreign body or burning and/or soreness [94]. In the case of
erythroleukoplakia with palpable induration, malignancy
may already exist.

Most patients with laryngeal SILs present a history of a
few months or more of symptoms, which depend on the loca-
tion and severity of the disease. Patients may complain of
fluctuating hoarseness, throat irritation, sore throat and/or
chronic cough [68]. Hypopharyngeal SILs are rarely found
and poorly defined [126].

Fig. 1.6 Leukoplakia of the dorsal tongue. The microscopic diagnosis
was low-grade squamous intraepithelial lesion with superficial para-
keratotic layer (Courtesy of Dr. J. Fischinger, Ljubljana, Slovenia)

Clinical detection of oral and laryngeal SILs can also be
supported by autofluorescence, chemiluminescence or vital
staining with toluidine blue [44, 90].

Macroscopy Head and neck SILs are most frequently visi-
ble as white, red or mixed red-whitish (speckled) patches,
known as leukoplakia, erythroplakia or erythroleukoplakia.
Leukoplakias can be either sharply circumscribed and exo-
phytic or predominantly flat and diffuse, related in part to the
amount of keratin (Fig. 1.6). A speckled appearance of leu-
koplakias can also be present, caused by an unequal thick-
ness of the surface keratin layer [77].

Oral leukoplakia is also clinically divided into homoge-
nous and nonhomogenous types. The former is characterised
as a uniform, flat, thin lesion with a smooth or wrinkled sur-
face showing shallow cracks but a constant texture through-
out. The latter type is defined as a predominantly white or
white-and-red lesion that may be irregularly flat, nodular or
exophytic. Nodular lesions have slightly raised rounded, red
and/or whitish excrescences. Exophytic lesions have irregu-
lar blunt or sharp projections. The term nonhomogenous is
applicable both to the aspect of colour (a mixed white and
red lesion) and texture (exophytic, papillary or verrucous) of
the lesions [127].

PVL is initially a relatively benign-looking, homogenous
solitary patch, which turns gradually into an exophytic, dif-
fuse or multifocal, progressive and irreversible lesion [105].
The diagnosis is made retrospectively after evidence of a
progressive clinical course, accompanied by a particular
deterioration of histological changes.

Erythroplakias, which are the least frequent lesions, are
characterised by a thinner epithelium and dilated subepithe-
lial vessels. All these lesions are associated with different
degrees of epithelial changes; in general, leukoplakias are
thought to have a low risk of malignant transformation; pure
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red lesions have the highest risk of cancer development,
especially in high-risk areas, such as the floor of the mouth,
lateral borders of the tongue and soft palate/retromolar areas
within the oral cavity [87]. Red patch occurs as a red macula
or plaque with a soft, velvety texture, quite sharply demar-
cated and regular in coloration. Oral erythroplakias that are
intermixed with white areas are called erythroleukoplakia or
speckled mucosa and are believed to behave similarly to pure
oral erythroplakia (Fig. 1.7a, b).

Laryngeal SILs do not have a single distinctive or charac-
teristic clinical appearance and are variously described as
leukoplakia, chronic hyperplastic laryngitis or, rarely, eryth-
roplakia. A circumscribed thickening of the mucosa covered
by whitish patches (Fig. 1.8) or an irregularly growing,
well-defined warty plaque may be seen. A speckled appear-
ance of lesions can also be present, caused by an unequal
thickness of the keratin layer. However, the lesions are com-
monly more diffuse, with a thickened appearance, occupying
a large part of one or both vocal cords (Fig. 1.9). Leukoplakic
lesions, in contrast to erythroplakic ones, tend to be well
demarcated. The macroscopic features of hypopharyngeal
and laryngeal SILs are not as well defined as their counter-
parts in the oral cavity, and their relative importance is not
generally accepted [44, 72].

Microscopy Traditional light microscopic examination, in
spite of a certain subjectivity in interpretation, remains the
most reliable method for determining an accurate diagnosis
of SILs. The clinical validity of any histological grading sys-
tem depends on the degree of accord with the biological
behaviour of the lesions. Worldwide, neither morphological
criteria nor the terminology for a histological grading system
in the head and neck region in relation to the severity of SILs

-

Fig. 1.7 Erythroleukoplakia of the buccal mucosa. (a) Thickened
whitish plaques with uneven surface and with speckled foci of erythema
on the periphery of the lesion (Courtesy of Dr. D. DovSak, Ljubljana,

and propensity for malignant transformation are generally
accepted. This evident disagreement is reflected in the World
Health Organization (WHO) Classification of Head and
Neck Tumors 2005, in which three different classifications of
SILs are presented in the chapters on epithelial precursor
lesions of the larynx and oral cavity. The dysplasia system
(WHO 2005 classification (WHODC)) is presented along-
side the classification of squamous intraepithelial neoplasia
(SIN) and the Ljubljana classification (LC) [68]. Other grad-
ing systems for oral SILs have also been proposed in the lit-
erature, including the Smith and Pindborg system [128],
Brothwell system [129], a new classification of the Japanese
Society of Pathology — oral intraepithelial neoplasia/carci-
noma in situ classification (OIN/CIS) [130] — and the binary
system described by Kujon et al. [69].

Several groups of pathologists have assessed the interob-
server variability in the classification of laryngeal SILs,
using WHODC, SIN and LC [131-134]. None of the
authors was able to give precedence to any particular sys-
tem for classifying laryngeal SILs. For oral SILs, or more
widely for the whole head and neck region, the WHO grad-
ing systems [135] have been additionally compared with
new proposals, such as a binary grading system and OIN/
CIS [68, 69, 130, 136, 137]. A reduction in the number of
grades has been shown to have merit, with an improvement
in kappa values of interobserver agreement in comparison
to the dysplasia system [69, 138, 139]. It has also been
found that the lack of defined criteria for grading dysplasia
is an important source of inconsistent and poorly reproduc-
ible results [140].

These discouraging results have led us to submit a pro-
posal for a unified classification of laryngeal SILs, which
may also be implemented for oral SILs in the near future.

Slovenia. (b) Histologically, architectural and cellular atypias meet the
criteria of carcinoma in situ
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Fig. 1.8 Leukoplakia of the left vocal cord. The middle third of the left
vocal cord is covered with a well-circumscribed whitish plaque. The
microscopic diagnosis was low-grade squamous intraepithelial lesion
with a prominent superficial keratotic layer

Fig. 1.9 Chronic laryngitis. Both vocal cords are irregularly thickened
and covered by whitish plaques. The microscopic diagnosis was high-
grade squamous intraepithelial lesion

The new proposal is actually a revision of the LC, based on
amended morphological criteria that allow for a reduced
number of grades from four to three and accompanied by a
more clinically oriented nomenclature [77]. Six internation-
ally recognised experts and three head and neck pathologists
from Ljubljana contributed to this study by evaluating a set
of laryngeal SILs using the new system: low-grade SIL,
high-grade SIL and carcinoma in situ (CIS). The interob-
server study of the modified LC showed good overall agree-
ment (unweighted «-statistic 0.75), which was better than
that in previous studies [77, 131, 133, 134].

The general principles of the modified LC for all grades
are the following:

e The basement membrane is preserved with no definitive
evidence of minimal invasion.

e The presence of a surface keratin layer, which can be
present in all grades of SIL, is not considered to be an
important prognostic factor.

e Two subtypes of high-grade SIL or CIS can be present,
both also in a single specimen.

(a) Basal cell type, usually non-keratinizing and with no
prominent intercellular prickles (bridges), no cyto-
plasmic eosinophilia, cells oriented perpendicularly
to the basement membrane.

(b) Spinous cell type, usually keratinizing and with
prominent intercellular prickles and increased cyto-
plasmic eosinophilia [77].

The morphological criteria are presented in Tables 1.1, 1.2

and 1.3 (Figs. 1.10a, b, 1.11, 1.12a, b, and 1.13a, b) [77].

The proposed modification to the LC, which has con-
verted the four-grade system of the original LC into a three-
grade system, is based on the largest published study of
laryngeal SILs, with 1444 patients who were followed for up
to 31 years. The results of the follow-up study revealed that
it is reasonable to combine the two groups of the old LC,
squamous hyperplasia and basal—parabasal hyperplasia, into
a single low-grade SILs with 1.6 % of malignant progression
over 2—15 years. We have retained the concept of basal—para-
basal cell hyperplasia of the LC as the leading morphological
criterion for low-grade SILs. Such cells without atypia can
be seen in reactive epithelium as part of healing processes
and at the edge of erosions or ulceration. The increased num-
ber of basal-parabasal cells can occupy half or slightly more
of the epithelial thickness [77].

The concept of high-grade SILs eliminates the problem of
moderate dysplasia, which is a major source of interobserver
variation in the dysplasia system. This grade of the new pro-
posal includes changes with atypical epithelial cells and with
still partially preserved stratification and polarity, extending
from the mid-portion of the epithelium up to the surface.
High-grade SILs, previously called atypical hyperplasia,
showed a significantly higher risk of malignant progression
(12.6% over 2-26 years) in comparison with low-grade
SILs. The results of the follow-up study thus justify the pro-
posal of the modified LC of a division into two basic groups:
low-grade SIL and high-grade SIL and confirms the credibil-
ity of the selected morphological criteria for both low- and
high-grade SILs. A similar improvement in interobserver
agreement has been provided in the grading of oral dyspla-
sia, through introducing a binary system [69, 75]. A distinc-
tion between high-grade SILs and CIS is likely to be
important for the extent of patient management. In our
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Table 1.1 Morphological criteria of the low-grade SILs in the proposed modified Ljubljana classification

Definition Low-grade SIL is considered to be most often benign, with low malignant potential, and characterised
by a spectrum of morphological changes ranging from a simple hyperplastic process with retention of
the basal layer and increased prickle cell layer, up to an augmentation of basal and parabasal cells
occupying up to the lower half of the epithelium, while the upper part remains unchanged, containing
regular prickle cells

Criteria Architectural criteria: Stratification is preserved — smooth transition of basal
cells or augmented basal—parabasal cell layer with
perpendicular orientation to the basement membrane to
prickle cells oriented in the upper part horizontally to the
basement membrane

Hyperplastic variant is predominant and the epithelium
is rarely atrophic

Prickle (spinous) layer — spectrum of changes ranging
from increased prickle layer in the whole thickness of
the epithelium up to changes in which prickle cells are
seen only in the upper epithelial half with normal
maturation

Basal—parabasal layer — spectrum of changes, from
unchanged (2-3 layers) layer to augmentation of basal
and parabasal cells in the lower half of the epithelium or
occasionally slightly more

Normal maturation

Cytological criteria: No cellular atypia

Parabasal cells — slightly increased cytoplasm compared
to basal cells, no intercellular bridges

Parabasal cells — slightly enlarged nuclei, uniformly
distributed chromatin

Rare regular mitoses in or near basal layer

Few dyskeratotic cells are present

See Fig. 1.10a, b

Table 1.2 Morphological criteria of high-grade SILs in the proposed modified Ljubljana classification

Definition High-grade SIL is considered to be a potentially premalignant lesion with 12 % or more patients
subsequently developing malignancy. Morphologically it is characterised by a spectrum of changes
including augmentation of immature epithelial cells, which occupy the lower half or more of the
epithelial thickness

Criteria Architectural criteria: Polarity and perpendicular orientation of augmented
atypical epithelial cells

Stratification may be seen

Hyperplastic variant is predominant, rarely an atrophic
layer of increased immature epithelial cells occupies the
lower half or more of the entire epithelial thickness

Prickle cell layer may be present in the upper part of the
epithelium with normal maturation

Cytological criteria: Cellular atypia present

Nuclear pleomorphism — variations in size (enlargement)
and shape, irregular contours, marked variations in
staining intensity with frequent hyperchromasia, nucleoli
increased in number and size

Nuclear/cytoplasmic ratio increased

Increased mitoses mainly in lower two thirds of
epithelium

Dyskeratotic and apoptotic cells frequent within entire
epithelium

See Figs. 1.11 and 1.12a, b
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Table 1.3 Morphological criteria of CIS in the proposed modified Ljubljana classification

Definition The term “carcinoma in situ” is reserved for lesions showing features of conventional carcinoma, e.g.
structural and cellular abnormalities but without invasion (intraepithelial carcinoma)
Criteria Architectural criteria: Loss of stratification and polarity of the whole

epithelium

The surface of the epithelium may be covered by three to
five layers of compressed, horizontally oriented cells

No stromal changes

Cytological criteria:

Conspicuous cellular atypia

Marked variation in size and shape of nuclei, marked
variations in staining intensity with frequent nuclear
hyperchromasia, nucleoli increased in number and size

Increased mitotic figures in the whole epithelium,
abnormal mitoses are frequently seen

Dyskeratotic cells and apoptotic cells are often numerous

See Figs. 1.13a, b

Fig. 1.10 Low-grade squamous intraepithelial lesion. (a) Thickened
squamous epithelium with increased number of reactive basal-para-
basal cells in the lower part of the epithelium. The upper part of the
epithelium is unchanged. (b) Thickened squamous epithelium with

experience of the LC over the last three decades, at least two
out of three major histological criteria should be fulfilled to
diagnose CIS: marked architectural disorder of the epithe-
lium, conspicuous cellular atypia and increased mitotic
activity with atypical mitoses. The Ljubljana criteria for CIS
do not require the full thickness of the epithelium to be
replaced by atypical cells without evidence of maturation, as
a prerequisite for a diagnosis of CIS, as is required in cervi-
cal lesions [77].

Immunohistochemistry and biomarkers Although the
gold standard for prediction of the behaviour of head and
neck SILs is histological assessment, it is currently evident
that even the best grading system currently available cannot

prominent keratotic layer shows transition from squamous hyperplasia
to basal—parabasal cell hyperplasia; parabasal cells occupy the low third
of the epithelium thickness

reliably predict the evolution of SILs. It is especially evident
when smoking or chewing tobacco and drinking alcohol
continue.

One possible method of improving prediction may be the
use of biomarkers, i.e. proteins and genes expressed in SILs
during the process of possible malignant progression [75].
Nankivell et al. found that only 9 out of 286 studies of laryn-
geal dysplasia biomarkers met the inclusion criteria to calcu-
late the risk ratio for a single biomarker. Relative risks ranged
from 0.60 (95% CI 0.10, 3.75) for mdm?2 to 84.55 (95 % CI
5.30, 1348.56) for Cortican. They conclude that there is no
good evidence of biomarkers predicting the future behaviour
of laryngeal SILs [75]. A recent review of evidence of bio-
markers related to oral field cancerisation is also not promising,
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and the authors conclude that the search for an adequate
molecular marker that maps field cancerisation lesions should
continue [141]. The ploidy status, as determined by high-reso-
lution flow of oral SILs, shows that it may be of value in pre-
dicting biological behaviour in oral potential malignant
disorders [142]. Details are given in the Sect. on 1.8.

Differential diagnosis Macroscopically and microscopi-
cally, oral leukoplakia needs to be differentiated from white
sponge nevus leukoedema, candidosis, discoid lupus erythe-
matosus, hairy cell leukoplakia and lichen planus; differen-
tial diagnosis of erythroplakia includes early cancer, local

Fig. 1.11 Transition from low-grade to high-grade intraepithelial
lesion. Hyperplastic squamous epithelium with a slightly increased
number of basal-parabasal cells transfers sharply to the high-grade
lesion with atypical epithelial cells occupying partially the whole epi-
thelial thickness

irritation, mucositis, drug reaction, lupus erythematosus and
median rhomboid glossitis.

Histologically, reactive, regenerative epithelial changes in
response to trauma, ulcerative changes of various etiology,
haemorrhages, inflammation and deficiency of iron and vita-
min B12 may mimic epithelial abnormalities in different
grades of oral and laryngeal SILs. Clinical data are always of
considerable help in distinguishing different grades of SILs
from regenerative changes, in which epithelial abnormalities
are generally less pronounced than in high-grade SILs, and
atypical mitoses are almost never present. The epithelium may
be thinned or thickened, epithelial maturation is at least par-
tially preserved. In addition, a pronounced inflammatory infil-
trate beneath the epithelium can cause the appearance of
disruption of the basement membrane. A repeated biopsy after
the recovery of inflammation may solve this serious dilemma.

Treatment and prognosis The flowchart for the manage-
ment of oral leukoplakias is described by van der Waal. In the
presence of possible etiological factors, including tobacco
habits, an observation of 2—4 weeks is tolerated to detect a
possible regression after elimination of aetiological factors. If
the lesion persists, a biopsy is always mandatory. The man-
agement of oral SILs varies according to the type of lesion.
The most common treatment modalities are surgical excision
or laser therapy [71]. Additional treatment modalities include
chemoprevention, photodynamic therapy and topical chemo-
therapy [143]. However, recurrences after local excision are
common, and it is essential to follow up patients carefully,
since patients with oral SILs are prone to field cancerisation
effects and increased risk of additional development of oral
SIL or even overt malignancy. In a series of 59 patients treated
with cold knife, 10% of patients developed recurrence; in

Fig. 1.12 High-grade squamous intraepithelial lesion. (a) Augmented
epithelial cells showing mild to moderate grades of atypias, the cells are
aligned perpendicularly to the basement membrane. (b) Atypical epi-

thelial cells occupy almost the whole epithelial thickness with increased
nuclear/cytoplasmic ratio and some regular mitoses
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Fig.1.13 Carcinoma in situ. (a, b) The epithelium shows loss of stratification and polarity, polymorphic malignant cells replace almost the entire
epithelial thickness, mitotic activity is increased; the surface of the epithelium is covered by a few layers of compressed, horizontally oriented cells

another series of 167 patients treated with CO, laser excision,
the recurrence rate was 18 % [143]. A systematic review of
14-nonrandomised studies compared surgical excision of oral
leukoplakia vs. follow-up of patients with no treatment. A
considerably higher malignant transformation rate was found
among lesions that were not surgically treated than for those
that were excised (14.6 % vs. 5.4 %; p=0.003); surgical treat-
ment thus considerably but not entirely decreases the risk of
malignant progression [86]. For all types of leukoplakia
together in Western countries, the annual malignant transfor-
mation rate is approximately 1%. This percentage is much
higher for nonhomogenous leukoplakia, including prolifera-
tive verrucous leukoplakia, with 49 % of patients with malig-
nant transformation, with a mean follow-up of 7.53 years [71,
144]. However, it has to be emphasised that the degree of
severity of all oral SILs is the main risk factor of malignant
progression. A follow-up of 32 patients with oral dysplasia
over a 15-year period showed that 17 (53 %) developed inva-
sive carcinoma: 1 of 9 patients with mild dysplasia, 8 of 12
with severe dysplasia and 8 of 10 with carcinoma in situ
[145]. The commonly recognised factors that statistically
carry an increased risk of malignant progression in oral
mucosa are the following: epithelial dysplasia, often associ-
ated with a clinically nonhomogeneous erythroleukoplakic
lesion, is the most important indicator, followed by female
gender, long duration of leukoplakia, leukoplakia in non-
smokers (idiopathic leukoplakia), location on the tongue and/
or floor of the mouth, size >200 mm?, nonhomogenous type
and the presence of Candida albicans [71].

PVL should be considered a possible diagnosis when a
specific discrepancy between bland histological features of
oral leukoplakia and an aggressive clinical course is estab-
lished [104]. Whether verrucous hyperplasia forms a sepa-

rate stage in this series of histological features shown by
PVL is debatable, since there seems to be considerable his-
tological overlap between this lesion and VC. There are
thus no convincing arguments that verrucous hyperplasia is
anything other than a variant of VC [146, 147]. A mean
time of 7.7 years was found from the diagnosis of PVL to
cancer development in 70.3 % of patients [148]. The treat-
ment of PVL continues to be an unsolved problem, with
high rates of recurrence, since total excision is rarely pos-
sible because of the widespread growth [105].

Erythroplakia is most frequently associated with high-grade
SILs or CIS and should thus be excised without delay with
clear margins [90]. A review of ten studies of oral erythroplakia
from six different countries revealed a malignant transforma-
tion rate of 44.9 % [94]. Recurrence rates of oral erythroplakias
seem to be high but reliable data are lacking [92].

For laryngeal SILs, a transoral endoscopic approach with
direct microlaryngoscopy enables an accurate examination
of the whole laryngeal mucosa with an adequate excisional
biopsy, using stripping microflap excision or laser ablation
[72]. For suspicious aberrations, the removal of the entire
lesions, which must be properly oriented and prepared for
serial sections, is required in order to exclude invasive
SCC. There is still no consensus in the literature on the treat-
ment of glottic high-risk SILs (severe dysplasia) or CIS
[149]. Various European centres have a policy of surgical
removal of high-grade SILs and lifelong close follow-up. In
cases of CIS, if complete surgical removal is not possible,
radiotherapy is an alternative treatment. A similar recom-
mendation has been adopted in Dutch national guidelines
and in other centres in which radiotherapy is used in patients
for whom complete endoscopic de-epithelisation is not pos-
sible [44, 149-153]. Radiotherapy is never used for treatment
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of high-grade SILs in Slovenia [44, 77, 78], and it is there-
fore important to distinguish high-grade SILs from CIS in
laryngeal pathology. In the Ljubljana retrospective study,
which included 1444 patients, 9 of 49 patients who pro-
gressed to cancer were diagnosed as CIS. Eight patients were
additionally treated with radiotherapy and one patient with
cordectomy. None of these patients progressed to invasive
SCC [77]. A 10-year retrospective study of head and neck
CIS, including laryngeal (25/55), reported that primary ther-
apy consisted of surgery, radiotherapy or a combination of
both. The overall 5-year disease-specific survival was 98 %.
The recurrence rate after primary therapy was 20 % [154].
One of the most decisive factors for malignant transforma-
tion remains an unchanged lifestyle. Failure to give up smok-
ing and drinking alcohol may be the real factor in malignant
progression [155]. In addition, a correctly performed biopsy
is an important prerequisite for reliable grading of SILs.

The histopathologic degree of severity of laryngeal SILs
are still used as the most reliable predictive factor [72, 77,
156]. This is also confirmed by the results of a systematic
review and meta-analysis showing an overall malignant
transformation rate for laryngeal dysplasia of 15% (95 %
CI - 8-22 %) in 940 patients. The risk of malignant transfor-
mation increases threefold between mild/moderate dysplasia
(10.6 %) and severe dysplasia/CIS (30.4 %), which is a statis-
tically significant difference [156].

1.4 Invasive Squamous Cell Carcinoma

1.4.1 Microinvasive Squamous Cell
Carcinoma

Microinvasive SCC is SCC with invasion beyond the epithe-
lial basement membrane, extending into the superficial
stroma (Fig. 1.14). There is little consensus among patholo-
gists on the maximum depth of invasion in microinvasive
SCC, but it generally ranges from 0.5 to 2 mm [60, 157]. The
depth of invasion must be measured from the basement
membrane of the adjacent (non-neoplastic) surface epithe-
lium, because of the great variations in epithelial thickness.
Microinvasive SCC is a biologically malignant lesion
capable of gaining access to lymphatic and blood vessels
which may result in metastases. However, metastases are
rare in microinvasive SCC and the prognosis is excellent.
Studies of SCC of the floor of the mouth have shown that
there is little or even no metastatic potential for SCC pene-
trating less than 2 mm beyond the basement membrane but a
substantially higher risk of metastases in more deeply inva-
sive SCC at this site [157, 158]. The prognosis is also excel-
lent in microinvasive SCC of the laryngeal glottis because of
the poor lymphatic and vascular network in this location.
Some authors have therefore recommended more conserva-

Fig. 1.14 Microinvasive squamous cell carcinoma: invasion of carci-
noma into superficial stroma

tive treatment of these lesions, such as endoscopic removal,
with a careful follow-up [159].

A reliable diagnosis of microinvasive SCC can only be
made with certainty if the whole lesion is examined. It should
not be made in small, tangentially cut biopsy specimens.

1.4.2 Conventional Squamous
Cell Carcinoma

Definition Squamous cell carcinoma (SCC) is a malignant
epithelial tumor with evidence of squamous differentiation,
such as intercellular bridges and keratin formation. It origi-
nates from the surface squamous epithelium or from ciliated
respiratory epithelium that has undergone squamous
metaplasia.

Epidemiology SCC of the head and neck is the sixth most
prevalent cancer worldwide, accounting for 5% of all new
cancers, with a global annual incidence of 500,000 [160].
The vast majority of SCC is the conventional-type SCC,
accounting for more than 90 % of cases. The remaining cases
belong to the variants of SCC that will be discussed later in
this chapter.

SCC of the head and neck occurs most frequently in the
oral cavity and lip, in the oropharynx, larynx and hypophar-
ynx. Less frequently it arises in the nasopharynx, nasal cavi-
ties and paranasal sinuses. Predilection sites in the oral cavity
are the lateral tongue and floor of the mouth. In the orophar-
ynx, the most commonly involved sites are the base of the
tongue and the tonsils. In the larynx, there are geographic
differences in the topographic distribution, glottis being the
most frequent location in some, and supraglottis in other
countries [60, 161].
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Etiology Smoking and alcohol abuse are the most important
risk factors for the development of SCC of the head and neck.
Much attention has been paid to the possible role of viral
infection in the pathogenesis of the head and neck carcinoma,
particularly with Epstein—Barr virus (EBV) and HPV.

EBV is aetiopathogenetically strongly related to nasopha-
ryngeal carcinoma [162] and to rare cases of lymphoepithe-
lial carcinoma of the salivary glands [163, 164]. It appears
that EBV plays little, if any, role in the pathogenesis of SCC
in other locations in the head and neck [163, 165-167].

HPV 16/18 have been aetiopathogenetically linked to
SCC of the oropharynx, particularly of the palatine and lin-
gual tonsils [168, 169]. HPV-related SCC may also arise in
the sinonasal tract and oral cavity, whereas they are very rare
in the larynx and hypopharynx [170, 171].

Macroscopy The macroscopic appearance of invasive SCC
is variable and includes flat lesions with a well-defined,
raised edge, polypoid exophytic and papillary lesions, as
well as endophytic infiltrative lesions. The surface of the
tumor is frequently ulcerated.

Microscopy Microscopically, SCC is characterised by inva-
sive growth and evidence of squamous differentiation.
Invasive growth is manifested by interruption of the base-
ment membrane and the growth of islands, cords or single
(dyscohesive) tumor cells in the subepithelial stroma; large
tumors may invade deeper structures, i.e. muscle, cartilage or
bone. Perineural invasion and invasion of lymphatic and
blood vessels may be present, which is a reliable proof of an
invasive cancer. Squamous differentiation is evidenced by
intercellular bridges and/or keratinization, with keratin pearl
formation.

Grading SCC is traditionally graded into well-, moder-
ately, and poorly differentiated SCC. The criteria for grading
are the degree of differentiation, nuclear pleomorphism and
mitotic activity. Well-differentiated SCC closely resembles
closely normal squamous epithelium and contains varying
proportions of large, differentiated keratinocyte-like squa-
mous cells and small basal-type cells, which are usually
located at the periphery of the tumor islands. There are inter-
cellular bridges and usually full keratinization: mitoses are
scanty (Fig. 1.15a). Moderately differentiated SCC exhibits
more nuclear pleomorphism and more mitoses, including
abnormal mitoses; there is usually less keratinization
(Fig. 1.15b). In poorly differentiated SCC, basal-type cells
predominate, with a high mitotic rate, including abnormal
mitoses, barely discernible intercellular bridges and mini-
mal, if any keratinization (Fig. 1.15¢). Although keratiniza-
tion is more likely to be present in well- or moderately
differentiated SCC, it should not be considered an important
histological criterion in grading SCC.

Invasive front Tumor growth at the invasive front (tumor—
host interface) shows an expansive pattern, an infiltrative
pattern or both. An expansive growth pattern is characterised
by large tumor islands with well-defined pushing margins,
whereas an infiltrative pattern is characterised by scattered
small irregular cords or single tumor cells, with poorly
defined infiltrating margins. It has been demonstrated that
the growth pattern at the invasive front has prognostic impli-
cation: an infiltrative pattern is associated with a more
aggressive course and poorer prognosis than an expansive
pattern [172-174].

Stromal reaction Invasive SCC is almost always associ-
ated with a desmoplastic stromal reaction, which consists
of a proliferation of myofibroblasts, excessive deposition of
extracellular matrix and neovascularisation [175-178]. In
our experience, a desmoplastic stromal reaction is present
only in invasive SCC and never in SILs, regardless of the
grade, and may be considered to be an additional marker of
invasion [176, 177]. The desmoplastic stromal reaction
tends to be pronounced in well- and moderately differenti-
ated SCC and weak or absent in poorly differentiated SCC,
as well as in HPV-positive non-keratinizing SCC and lym-
phoepithelial carcinoma. The intensity of desmoplasia is
inversely related to the density of stromal lymphocytic
infiltration [177]. In SCC with marked desmoplasia, lym-
phocytic infiltration is usually focal and scarce, while
intense lymphocytic infiltration is found in SCC with little
or no desmoplasia.

Immunohistochemistry Immunohistochemically, SCC
expresses epithelial markers, such as cytokeratins and epi-
thelial membrane antigen (EMA). The patterns of expression
of cytokeratin subtypes are related to the degree of SCC dif-
ferentiation and to the degree of keratinization [179].

The pattern of cytokeratin expression in low-grade SCC
is similar to that observed in non-neoplastic squamous epi-
thelium and is characterised by medium-high-molecular-
weight cytokeratins and a lack of expression of
low-molecular-weight cytokeratins. High-grade SCC tends
to lose the expression of medium and high-molecular-
weight cytokeratins and expresses low-molecular-weight
cytokeratins [179].

Among various cytokeratin subtypes, cytokeratin 8 and to
a lesser extent cytokeratin 7, recognised by antibody
CAMS.2, could be used as indicators of malignant transfor-
mation. In a study by Mallofré et al. 40 % of SCC were posi-
tive for CAMS.2, but it was never positive in non-neoplastic
squamous epithelium [179]. In poorly differentiated SCC,
expression of vimentin may occur.

Genetics Molecular carcinogenesis of the head and neck
SCC is discussed in the Sect. 1.8.
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Fig. 1.15 (a) Well-differentiated squamous cell carcinoma. (b) Moderately differentiated squamous cell carcinoma. (¢) Poorly differentiated
squamous cell carcinoma
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Differential diagnosis A diagnosis of SCC must be con-
firmed by biopsy, which must be taken from the clinically most
suspicious area, avoiding the central necrotic area. In well-ori-
ented, adequate biopsy samples, the diagnosis does not usually
represent a diagnostic problem, since evidence of invasive
growth and of squamous differentiation is easily found.

However, well-differentiated SCC must be distinguished
from VC and papillary SCC, as well as from benign condi-
tions, such as pseudoepitheliomatous hyperplasia. VC lacks
atypias, which are always present in SCC. Papillary SCC is
characterised by papillae formation, which is not the prevail-
ing feature in conventional SCC.

Pseudoepitheliomatous hyperplasia is a benign condition
associated with granular cell tumor or mycotic infection or
tuberculosis. It consists of deep irregular tongues and rete
pegs but there are no atypias and abnormal mitoses as in
SCC. Identifying the associated condition (granular cell
tumor or infection) may be helpful in establishing a diagno-
sis of pseudoepitheliomatous hyperplasia.

Poorly differentiated SCC must be differentiated from
malignant melanoma, malignant lymphoma, neuroendocrine
carcinoma, adenocarcinoma and adenosquamous carcinoma.
The correct diagnosis is best achieved by the use of appropri-
ate immunohistochemistry and special stains for demonstra-
tion of mucin production.

Malignant melanoma is distinguished from SCC by the
expression of S-100, HMB-45 and melan-A. Neuroendocrine
carcinoma expresses neuroendocrine markers (synaptophy-
sin, chromogranin) and does not show evidence of squa-
mous differentiation, while SCC does not express
neuroendocrine markers. Malignant lymphoma is differenti-
ated from SCC by the presence of leucocyte common anti-
gen and markers of B- or T-cell differentiation.
Adenocarcinoma and adenosquamous carcinoma can be
distinguished from SCC by the presence of glands and
mucin secretion within the tumor cells.

Treatment and prognosis SCC of the head and neck has an
overall death risk of 40 % [180]. The most important prog-
nostic factor is the TNM stage, based on the size of the pri-
mary tumor, the presence of regional lymph node metastases
and distant metastases [181].

Another important prognostic factor is surgical resection
margins. The complete excision of tumor is the most impor-
tant principle of surgical treatment of malignant tumors.
Resection margins clear of tumor are associated with a lower
recurrence rate and a better survival [180-183]. An adequate
margin of resection has not been precisely defined, but mar-
gins of 5 mm are generally believed to be adequate for oral
carcinoma and margins of 1-2 mm for glottic carcinoma.
The adequate resection margins have not been precisely
defined for carcinoma of the supraglottis, hypopharynx and
oropharynx [183].

Additional important prognostic features are localisation
and depth of the tumor [157, 158, 184-186], presence of
extracapsular spread in lymph node metastases [187—189]
and pattern of tumor growth at the invasive front
[172-174].

Recent studies have shown that HPV status has an impor-
tant prognostic implication. HPV-positive SCC has been
demonstrated to respond well to radiotherapy and to have an
improved survival, especially oropharyngeal SCC, in com-
parison to HPV-negative SCC [190-192].

Treatment and prognosis The prognostic value of some
other parameters, e.g. differentiation of the tumor [193, 194]
and DNA ploidy [195-197], is controversial.

The treatment of choice is complete excision of the
tumor. For small tumors at some locations, such as the glot-
tic SCC, the primary treatment is radiation. In large tumors,
surgery is usually followed by radiotherapy. Patients with
advanced, unresectable tumors, with or without metastases,
are treated by concurrent chemotherapy and radiotherapy
[161].

1.5  Variants (Subtypes) of Squamous

Cell Carcinoma

The majority of cases of SCC of the head and neck are the
conventional-type SCC. Several variants (subtypes) of SCC
have been described, including VC, spindle cell carcinoma,
basaloid SCC, papillary SCC, lymphoepithelial carcinoma,
adenoid (acantholytic) SCC and adenosquamous carcinoma.
A specially rare variant is SCC with sebaceous differentia-
tion (Fig. 1.16a, b). Their recognition is important because
most of them are true clinicopathologic entities, with a dif-
ferent prognostic implication: basaloid SCC, adenosqua-
mous carcinoma and lymphoepithelial carcinoma are more
aggressive than conventional SCC, whereas verrucous SCC
and papillary SCC have a better prognosis than conventional
SCC [198]. Their recognition will also enable to differenti-
ate them from other malignant neoplasms, such as adeno-
carcinoma, malignant melanoma, neuroendocrine
carcinoma, malignant lymphoma and sarcoma.

During the last two decades, it has become clear that a
subset of head and neck SCC are related to infection with
HPV and that these tumors have a better prognosis than non-
HPV-related SCC. They usually arise in the oropharynx and
most frequently exhibit non-keratinizing morphology. The
term ‘“non-keratinizing SCC” has been proposed for these
tumors and should be recognised as a new subtype of head
and neck SCC [192].

However, there is merging evidence that HPV-related
SCCs can also show other morphologic patterns, and the list
of variants of SCC which may be related to HPV is increasing



N. Gale et al.

TETENE

Fig. 1.16 Sebaceous carcinoma. (a) The tumor is composed of atypical squamous cells with sebaceous differentiation. (b) Oil red O stains lipid

droplets in cytoplasm of the tumor cells

[199]. These variants include papillary SCC, adenosqua-
mous SCC and lymphoepithelial carcinoma. It appears that
VC and spindle SCC are not related to HPV. In view of these
recent findings, it appears that all these variants should be
further categorised as HPV-positive or HPV-negative vari-
ants. It remains to be determined whether HPV positivity in
variants of SCC also implies better prognosis as it has been
demonstrated for non-keratinizing HPV-positive SCC.

1.5.1 Spindle Cell Carcinoma

Definition Spindle cell carcinoma (SpCC) is a biphasic
tumor composed of conventional SCC and a malignant spin-
dle cell component. Synonyms for SpCC are sarcomatoid
carcinoma, carcinosarcoma, collision tumor and
pseudosarcoma.

Epidemiology It has been described in various sites of the
body, including the upper and lower respiratory tract, breast,
skin, urogenital and gastrointestinal tracts and salivary
glands [200]. In the head and neck, SpCC occurs most fre-
quently in the larynx [201-203] and oral cavity [204, 205],
followed by the skin, tonsils, sinonasal tract and pharynx
[67,204].

Etiology and pathogenesis Similar to conventional SCC,
SpCC has been aetiologically related to cigarette smoking
and alcohol consumption. It has been suggested that SpCC
may develop after radiation exposure; however, some authors
believe that this is not a major etiologic factor. The reported
incidence of radiation-induced SpCC of the head and neck is

between 7.7 % and 9.1 %. It develops after a latent period of
1.2-16 years after radiation exposure [203].

The histogenesis of this tumor is controversial, but
there is mounting evidence that SpCC is a monoclonal
neoplasm originating from a noncommitted stem cell, giv-
ing rise to both epithelial and mesenchymal components
[206, 207].

Recent studies suggest that the characteristic spindle cell
phenotype of the neoplastic cells in SpCC is the result of
epithelial-mesenchymal transition. Epithelial-mesenchymal
transition has been postulated as a versatile mechanism that
facilitates cellular reposition during embryonal development
and can be reactivated in later life, contributing to various
pathologic processes, including the progression of malignant
tumors and the development of SpCC [208, 209]. There are
several features in SpCC that support this hypothesis, e.g. an
altered composition of cell-to-cell contacts (adherens junc-
tions, desmosomes), and upregulation of transcription
repressors, e.g. Snail, Slug, SIP and Twist [208-210]. These
transcription repressors have been demonstrated in experi-
mental models to be potent inducers of epithelial-mesenchy-
mal transition.

Macroscopy Macroscopically, SpCC are usually exophytic
polypoid (Fig. 1.17) or pedunculated tumors, with frequent
surface ulceration. Less often, SpCC manifest as sessile,
endophytic or ulcero-infiltrative tumors.

Microscopy Microscopically, SpCC consist of an SCC
component and a spindle cell component (Fig. 1.18a). The
former is represented by in situ carcinoma or by an invasive
SCC and is often small, requiring multiple sections for
demonstration.



1 Benign and Potentially Malignant Lesions of the Squamous Epithelium and Squamous Cell Carcinoma 21

Fig. 1.17 Spindle cell carcinoma of the soft palate: an exophytic, pol-
ypoid tumor, covered by intact epithelium
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Fig. 1.18 Spindle cell carcinoma. (a) Biphasic tumor composed of
islands and cords of squamous cell carcinoma and malignant spindle
cells. (b) Spindle cell component: pleomorphic cells with large hyper-

The spindle cell component usually forms the bulk of the
tumor. Spindle cells are often pleomorphic, with large hyper-
chromatic nuclei, prominent nucleoli and numerous mitoses
(Fig. 1.18b). They are arranged in fascicles or whorls and can
assume many histologic patterns, the most common being that
of a malignant fibrous histiocytoma or fibrosarcoma [202,
203]. Foci of osteosarcomatous, chondrosarcomatous or rhab-
dosarcomatous differentiation may be present, particularly in
patients who had previously been treated by radiotherapy
[202, 203]. Only spindle cells are sometimes present; in such
cases, SpCC can be mistaken for a true sarcoma.

However, occasional cases of SpCC may be less cellullar,
closely resembling a reactive fibroblastic proliferation and
can thus be mistaken for a pseudosarcomatous reaction in
SCC or for a radiation-induced stromal atypia [204].

Metastases usually contain SCC alone or both SCC and spin-
dle cell components and, rarely, only the spindle cell component.

chromatic nuclei. (¢) Positive immunohistochemical staining for cyto-
keratin in spindle cells. (d) Positive immunohistochemical staining for
vimentin in spindle cells
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Electron microscopy has revealed evidence of epithelial
differentiation in spindle cells, such as desmosomes and
tonofilaments [211, 212].

Immunohistochemistry Immunohistochemically, tumor
cells in SpCC often express epithelial and mesenchymal mark-
ers (Fig. 1.18c, d); moreover, keratin and vimentin coexpres-
sion has been observed in individual tumor cells [211].
Cytokeratin expression can be demonstrated in spindle cells in
40-85.7 % of cases (Fig. 1.18c), depending on the number of
antikeratin antibodies used. The most sensitive/reliable epithe-
lial (keratin) marker for SpCC seems to be cytokeratins AE1/
AE3 and CK18 [203]. Spindle cells always express vimentin
and often other mesenchymal filaments, such as myogenic
markers (smooth muscle actin, muscle-specific actin, desmin).
The presence of S-100 protein has been reported in rare cases
of SpCC. SpCC does not express glial fibrillary acid protein
(GFAP), chromogranin or HMB-45 [203].

Differential diagnosis A diagnosis of a SpCC is based on dem-
onstration of an invasive or in situ SCC and a malignant spindle
cell component. However, when a SCC component cannot be
demonstrated, the diagnosis is more difficult and SpCC must be
distinguished from a number of benign and malignant processes,
such as spindle cell sarcomas, nodular fasciitis, inflammatory
myofibroblastic tumor and malignant melanoma.

In the head and neck, true sarcomas (with the exception of
chondrosarcoma) and benign mesenchymal tumors are very
rare; if present, they are usually located in deep structures
[203]. It is therefore the general view, that a malignant spin-
dle cell tumor in the mucosa of the upper aerodigestive tract
is probably a SpCC and not a sarcoma.

A negative reaction for S-100 protein and HMB-45 helps
to distinguish SpCC from malignant melanoma.

Treatment and prognosis Wide surgical excision, alone or
with radical neck dissection is the most successful treatment for
SpCC. Radiation therapy is generally considered less effective.

The prognosis is similar to that of conventional SCC and
depends on the location of the tumor and stage: glottic SpCC
has a good prognosis, while SpCC in the oral cavity and
paranasal sinuses behaves more aggressively [201].
Prognostic significance has been also suggested for the gross
appearance of the tumor, i.e. polypoid lesions have a better
prognosis than flat ulcerative tumors [67].

The reported 5-year survival is between 63 and 94 %; the
overall lethality of the tumor is 30-34 % [203].

1.5.2 Verrucous Carcinoma

Definition Verrucous carcinoma (Ackerman’s tumor) (VC)
is a variant of well-differentiated SCC that was originally

described by Ackerman in 1948 [213]. It is characterised by
an exophytic warty growth, which is slow but locally inva-
sive and can cause extensive local destruction if left untreated.
It rarely, if ever, metastasises [214].

Epidemiology The majority of VC (75 %) occurs in the oral
cavity and 15% in the larynx. In the oral cavity, buccal
mucosa and gingiva are most frequently involved, and in the
larynx, the most frequent site of occurrence is the vocal
cords. It occurs rarely in other locations in the head and neck,
such as the nasal cavity, sinonasal tract or nasopharynx. It
has also been described elsewhere in the body, i.e. the skin,
anus, genitalia, urinary bladder and oesophagus [215].

Etiology and pathogenesis VC has been aetiologically
related to the use of chewing tobacco or snuff. The habitual
chewing of “pan”, a mixture of betel leaf, lime, betel nuts
and tobacco, has been implicated in the high incidence of VC
of the oral cavity in India [216].

Human papillomavirus (HPV) is also a possible etiologic
factor. Although this association has been commonly quoted,
the reported prevalence of HPV in VC ranges from 0 to
100% [217]. Three studies have recently investigated the
possible role of HPV in VC [217-219]. Using highly sensi-
tive and specific molecular methods, it was shown that HPV
of a, y or p genera are not associated with the aetiopathogen-
esis of VC of the head and neck. Furthermore, no evidence of
transcriptionally active high-risk a-HPV was found in VC by
real-time polymerase chain reaction (RT-PCR) for HPV E6/
E7 mRNA. It appears that VC of the head and neck is not
associated with infection with HPV.

Macroscopy Macroscopically, VC usually presents as a
large, broad-based exophytic tumor with a white keratotic
and warty surface (Fig. 1.19a). On the cut surface, it is firm
or hard, tan to white and may show keratin-filled surface
clefts. It is usually large by the time of diagnosis, measuring
up to 10 cm in the largest dimension.

Microscopy Microscopically, VC consists of thickened
club-shaped filiform projections lined by thick, well-
differentiated squamous epithelium with marked surface
keratinization (“church-spire” keratosis). The squamous epi-
thelial cells in VC are large [220] and lack the usual cytologic
criteria of malignancy. Mitoses are rare and are only observed
in the suprabasal layer; there are no abnormal mitoses. VC
invades the subjacent stroma with well-defined pushing rather
than infiltrative borders (Fig. 1.19b). A lymphoplasmacytic
inflammatory response is common in the stroma.

Hybrid (mixed) tumors also exist, composed of VC and
conventional well-differentiated SCC; the reported incidence
for oral cavity and the larynx is 20 % and 10 %, respectively
(Fig. 1.20a—c) [221-223].
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Fig. 1.19 (a) Verrucous carcinoma of the oral mucosa: a broad-based
exophytic tumor with a warty surface. (b) Projections and invaginations
lined by thick well-differentiated squamous epithelium with marked

Immunohistochemistry Differential expression patterns of
desmosomal proteins and p63 has been described in VC of
the head and neck in comparison to conventional
SCC. Therefore, immunohistochemistry against p63 and
some desmosomal proteins, e.g. plakophilin 1, desmoglein 2,
desmoglein 3, desmocollin 2 and desmoplakin, labels foci of
SCC in VC and might be used as an adjunct in the diagnos-
tics of hybrid carcinoma [224-226].

Differential diagnosis VC is characterised by a high fre-
quency of initial misdiagnosis; Orvidas et al. reported a
series of 53 laryngeal VC; 16 of 31 patients (52 %) had
received an incorrect diagnosis of a benign lesion [221]. This
emphasises the need for close cooperation between the
pathologist and the clinician in order to establish a diagnosis
of VC. An adequate, full-thickness biopsy specimen must be
taken, when a clinician suspects VC; moreover, multiple
biopsies may be needed to rule out a conventional SCC com-
ponent in a VC.

Differential diagnosis includes verrucous hyperplasia,
well-differentiated SCC, papillary SCC and squamous
papilloma.

surface keratinization, invading the stroma with well-defined pushing
margins

Invasion below the level of the basal cell layer of the
neighbouring normal squamous epithelium distinguishes VC
from verrucous hyperplasia. However, whether this feature
adequately discriminates between VC and verrucous hyper-
plasia is debatable, since verrucous hyperplasia could also be
an exophytic form of VC [146].

Lack of atypia helps to rule out conventional SCC and
papillary SCC.

VC also lacks the well-formed, wide papillary fronds of a
squamous cell papilloma.

An additional feature supporting the diagnosis of VC is
enlarged spinous cells by morphometrical analysis [220].

Treatment and prognosis VC may be treated by exci-
sion (by laser or surgery) or by radiotherapy. It appears
that surgery is more effective treatment for VC [221, 227].
Hagen et al. reported a 92.4 % cure rate for primary sur-
gery in patients with laryngeal VC [228]. In contrast,
Ferlito and Recher reported a 29 % cure rate for radio-
therapy in laryngeal VC [229]. Some other studies have
shown a 46-57 % rate of failure for primary radiation
therapy in VC [230, 231].



24 N. Gale et al.

Fig. 1.20 Hybrid carcinoma. (a) Verrucous carcinoma in the upper part, with transition to well differentiated conventional squamous cell carcinoma
in the lower part. (b) Higher magnification of verrucous carcinoma. (¢) Higher magnification of transition to conventional squamous cell carcinoma
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Furthermore, early reports suggested anaplastic transfor-
mation following radiotherapy [228, 232, 233]. However,
recent studies do not support this notion. It appears that some
of the reported cases of transformation of VC to SCC after
radiotherapy were mixed (hybrid) tumors. Moreover, a simi-
lar transformation can also occur after surgical treatment of
VC [231, 234, 235]. Radiotherapy is now believed to be an
appropriate mode of treatment for oral VC [236] and laryn-
geal VC [235].

Patients with hybrid carcinoma must be treated aggres-
sively as if they had conventional SCC [221].

In his original report, Ackerman noted metastasis in the
regional lymph node only in 1 of the 31 patients, and no dis-
tant spread was observed in his series [213]. Further studies
have confirmed his observation that pure VC does not metas-
tasise [221]; cases of VC with metastases were really hybrid
carcinoma that were not detected at initial biopsy.

VC has therefore an excellent prognosis; the overall 5-year
survival rate is 77 % [237]. It is important to recognise hybrid
tumors as foci of conventional SCC in VC indicate a potential
for metastasis. Orvidas et al. reported that a patient with
hybrid carcinoma of the larynx died of the disease [221].

1.5.3 Papillary Squamous Cell Carcinoma

Definition Papillary squamous cell carcinoma (PSCC) is an
uncommon variant of SCC originally described by Crissman
et al. in 1988 [238]. Its main characteristics are a papillary
growth pattern and a good prognosis.

Epidemiology and etiology In the head and neck, PSCC
shows a predilection for the oropharynx, hypopharynx, lar-
ynx and the sinonasal tract [238—243]. It also occurs in other
parts of the body, such as the skin, uterine cervix and
conjunctiva.

According to recent findings, PSCC of the head and neck
should be divided into two groups: HPV-negative and HPV-
positive group. The former is etiopathogenetically associated
with smoking and alcohol abuse, whereas the latter is related
to infection with HPV, particularly type 16 [242, 244, 245].
A further similarity to HPV-positive SCC of the upper respi-
ratory tract is the location: the majority of reported HPV-
positive papillary SCCs were located in the oropharynx
(lingual and palatinal tonsils) and oral cavity, although a few
cases of sinonasal and laryngeal PSCC were also HPV posi-
tive [244, 245]. HPV-positive cases also overexpressed p16,
which is generally accepted as a surrogate marker of HPV
infection, though lacking sufficient specificity to replace in
situ hybridisation or PCR. The general consensus is that p16
immunohistochemistry and HPV in situ hybridisation are
complementary, with pl6 being an appropriate screening
tool [244].

Macroscopy Macroscopically, PSCCs present as papillary,
friable and soft tumors, ranging in size from 2 mm to 4 cm
(Fig. 1.21a).

Microscopy The main histologic feature of PSCC is the
papillary growth pattern, which comprises the majority of
the tumor. Papillae consist of a central fibrovascular core
covered by neoplastic squamous epithelium. The covering
epithelium may be composed of immature basaloid cells or
may be more pleomorphic resembling CIS (Fig. 1.21b); it
may be non-keratinizing or keratinizing [245].

Multiple lesions can be found, consisting either of inva-
sive PSCC or mucosal papillary hyperplasia. Stromal inva-
sion is often difficult to demonstrate in biopsy specimens,
and additional biopsies are sometimes needed to make a
diagnosis of an invasive PSCC. A dense lymphoplasmacel-
lular infiltration is usually present in the stroma at the base of
the carcinoma but is scarce within the papillae. If no stromal
invasion is found, the lesion is called papillary atypical
hyperplasia, or PSCC in situ, or non-invasive PSCC.

Differential diagnosis Differential diagnosis includes
squamous papilloma, VC and SCC with an exophytic or fun-
gating pattern. Papilloma and VC share similar architecture
with PSCC, but PSCC is differentiated from both VC and
papilloma by the presence of atypia of the squamous epithe-
lium covering the papillae. Differentiation between exo-
phytic and PSCC can be more difficult, since the histologic
criteria for a diagnosis of exophytic SCC are not clearly
defined [241, 246].

Treatment and prognosis Treatment of PSCC is similar to
that of conventional SCC. Patients with PSCC are generally
believed to have a better prognosis than those with conven-
tional SCC [241, 242]. Patients with HPV-positive tumors
have been reported to have a slightly better outcome: the
5-year survival rates for pl16-positive and pl6-negative cases
were 80 % and 70 %, respectively [245].

1.5.4 Basaloid Squamous Cell Carcinoma

Definition Basaloid squamous cell carcinoma (BSCC) is a
poorly differentiated SCC composed of basaloid cells and
squamous cell carcinoma, characterised by an aggressive
clinical course [247]. It was first described by Wain et al. in
1986 [248]. It has a predilection for the upper aerodigestive
tract but also occurs in other locations such as the uterine
cervix, oesophagus, lung and anus. It is morphologically sim-
ilar to HPV-positive non-keratinizing SCC. However, the
behaviour and prognosis in these two tumor types is different,
and determining HPV status is important, enabling to sepa-
rate basaloid SCC from HPV-positive non-keratinizing SCC.
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Fig. 1.21 Papillary squamous cell carcinoma of the hard palate. (a) An ulcerative lesion on the hard palate, with infiltration and destruction of
maxilla. (b) Microscopically, tumor consists of papillae with a central fibrovascular core, covered by neoplastic squamous epithelium

Epidemiology and etiology In the upper aerodigestive
tract, BSCC shows a predilection for the hypopharynx (piri-
form sinus), base of the tongue and supraglottic larynx [249,
250]. It has also been described in the oropharynx [249,
250], oral cavity [251, 252] and trachea [253, 254]. The sug-
gested precursor of BSCC is a totipotent primitive cell
located in the basal cell layer of the surface epithelium or
within the seromucinous glands [248, 250].

Tobacco and alcohol use are strong risk factors for the
development of BSCC [255].

Macroscopy Macroscopically, the tumor usually appears as
a white, firm, poorly defined, exophytic, polypoid and cen-
trally ulcerated mass with a peripheral submucosal infiltra-
tion [256].

Microscopy Microscopically, BSCC is composed of closely
packed basaloid cells, which are small, with hyperchromatic
nuclei with or without nucleoli and scant cytoplasm
(Fig. 1.22a). The tumor grows in a solid pattern with a lobu-
lar configuration, with a frequent peripheral palisading of
nuclei. Large central necroses of comedo type are frequent.
Distinctive features of BSCC, not found in conventional
SCC, are small cystic spaces containing periodic acid—Schiff

(PAS)- and alcian blue-positive material and focal stromal
hyalinisation [248, 255].

BSCC is always associated with a SCC component which
can present either as in situ or invasive SCC. Invasive SCC is
usually located superficially and is typically well to moder-
ately differentiated. It may also present as focal squamous
differentiation within basaloid tumor islands. The transition
between the squamous cells and basaloid cells is often abrupt
(Fig. 1.22b) or there may be a narrow zone of transition.

If there is extensive ulceration, only dysplastic changes
may be identifiable in the intact surface epithelium [255,
256]. Rarely, BSCC exhibits a malignant spindle cell compo-
nent [256, 257]. Metastases may demonstrate basaloid carci-
noma, squamous carcinoma or both [256].

By electron microscopy, desmosomes and tonofilaments
have been demonstrated in basaloid cells and in squamous
cells. There are no neurosecretory granules, myofilaments or
secretory granules [248, 258].

Immunohistochemistry Immunohistochemically, = BSCC
expresses keratin and epithelial membrane antigen but the per-
centage of positive cells varies among different reports. It is
advised to use a cocktail of keratin antibodies (i.e. CAM 5.2,
AE1/AE3) to avoid false-negative results [256]. Some cases
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Fig. 1.22 Basaloid squamous cell carcinoma. (a) Closely packed basaloid cells with hyperchromatic nuclei and scant cytoplasm, with focal
peripheral palisading of nuclei. (b) Abrupt transition between squamous and basaloid cells

express carcinoembryonic antigen (CEA) and neuron-specific
enolase (NSE) [249, 255, 259], while expression of S-100 pro-
tein, vimentin and muscle-specific actin varies among differ-
ent reports. Vimentin was negative in some studies [249, 251],
while Barnes et al. [256] described positive staining in the
majority of basaloid cells, with a peculiar pattern of staining,
forming a delicate perinuclear rim. Varying results have also
been reported for S-100 immunoreactivity. Some authors have
described focal immunoreactivity in a few cases [255, 256],
while others did not find any S-100-positive tumor cells [249,
251, 260]. However, most cases displayed numerous S-100-
positive dendritic cells intermingled with the tumor cells [249,
256, 260, 261]. BSCC does not express chromogranin, synap-
tophysin or GFAP [249, 255, 256].

Differential diagnosis Differential diagnosis includes
HPV-positive non-keratinizing SCC, neuroendocrine carci-
noma, adenoid cystic carcinoma, adenocarcinoma and ade-
nosquamous carcinoma.

HPV-positive non-keratinizing SCC is morphologically
similar to basaloid SCC. It can be distinguished from basa-
loid SCC by overexpression of pl6 using immunohisto-
chemistry, by the presence of HPV 16/18, which can be
proven either by in situ hybridisation, PCR or by identifying
oncoproteins E6/E7 by in situ hybridisation.

Neuroendocrine carcinoma expresses various neuroendo-
crine markers which help to distinguish neuroendocrine carci-
noma from BSCC. However, since 6075 % of cases of BSCC
have been reported to express NSE [255, 259, 262], the appli-
cation of other neuroendocrine markers, including chromo-
granin, CD56 and synaptophysin, is advised [255, 262].

Adenoid cystic carcinoma, especially the solid vari-
ant, may resemble BSCC but adenoid cystic carcinoma

rarely shows squamous differentiation (Fig. 1.22b).
Immunohistochemistry may also be helpful: tumor cells in
adenoid cystic carcinoma express S-100 protein and vimen-
tin, while tumor cells in BSCC do not express either of the
two markers [249, 256].

Adenocarcinoma and adenosquamous carcinoma can be
distinguished from BSCC by the presence of gland forma-
tion and mucin secretion within the tumor cells.

Treatment and prognosis BSCC is an aggressive, rapidly
growing tumor characterised by an advanced stage at the
time of diagnosis and a poor prognosis. Metastases to the
regional lymph nodes have been reported in two thirds of
patients [249, 250, 253, 255] and distant metastases involv-
ing lungs, bone, skin or brain in 37-50 % of patients [249,
250, 255].

It is generally believed that BSCC is more aggressive than
conventional SCC [248, 249, 263]. However, some studies
indicate that BSCC exhibits behaviour similar to that of
high-grade conventional SCC of the head and neck [255,
264, 265].

The treatment of choice is radical surgical excision and,
because of early regional lymph node and distant visceral
metastases, radical neck dissection and supplemental radio-
and chemotherapy [248, 256].

1.5.5 Non-keratinizing HPV-Positive
Squamous Cell Carcinoma

Definition Non-keratinizing HPV-positive SCC is a new
category of SCC of the head and neck. It is the most frequent
morphologic pattern in HPV-related SCC of the head and
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neck [266, 267]. However, it is becoming clear that HPV can
be also associated with other well-defined subtypes of SCC
[267], as well as with other morphologic patterns, which
were initially believed not to be related to HPV infection, for
example focally keratinizing SCC [266, 267], pleomorphic
or giant cell carcinoma, clear cell carcinoma (personal obser-
vation), sinonasal carcinoma with adenoid cystic-like fea-
tures [268], etc. (Fig. 1.23a—d).

Microscopy Non-keratinizing HPV-positive SCC is com-
posed of large nests of cells with hyperchromatic nuclei with
inconspicuous nucleoli, scant cytoplasm and indistinct cell
borders (Fig. 1.23a). Mitoses and apoptoses are usually
abundant. Comedo necroses are often present [266, 267].

Immunohistochemistry Immunohistochemistry character-
istically demonstrates strong and diffuse nuclear and cyto-
plasmic expression of p16 in at least 75 % of the tumor [267]
(Fig. 1.23e). HPV 16/18 can be demonstrated by ISH or
PCR. However, it has been shown that the mere presence of
high-risk HPV in carcinoma can be the result of an incidental
colonisation. Only an integrated, transcriptionally active virus
is considered an etiologic agent in cancerogenesis, and it can
be identified using ISH for mRNA E6/E7 of high-risk HPV,
with the characteristic dot-like reaction [269] (Fig. 1.23f).

Differential diagnosis In the differential diagnosis, BSCC,
neuroendocrine carcinoma, malignant melanoma and malig-
nant lymphoma must be considered.

BSCC does not demonstrate overexpression of pl6 and
does not harbour HPV.

Neuroendocrine carcinoma does not exhibit squamous
differentiation. It expresses dot-like cytokeratins as well as
various neuroendocrine markers which are not expressed in
non-keratinizing HPV-positive SCC.

Non-keratinizing HPV-positive SCC usually exhibits at
least focal squamous differentiation, enabling to separate it
from other malignant tumors. If not, immunohistochemistry
must be used to confirm the squamous cell origin and to
exclude malignant melanoma and malignant lymphoma.

Treatment and prognosis Patients with HPV-positive non-
keratinizing SCC have substantially improved outcomes
(28-80 % reductions in the risk of death) than HPV-negative
patients due to a better response to treatment with radio-/
chemotherapy [270, 271].

1.5.6 Adenoid (Acantholytic) Squamous
Cell Carcinoma

Definition Adenoid squamous cell carcinoma (adenoid
SCC) is an uncommon histopathologic type of SCC that was

first recognised by Lever in 1947 [272]. It resembles ordi-
nary SCC but, because of acantholysis of malignant squa-
mous cells, pseudolumina are formed, creating the
appearance of glandular differentiation. There is no evidence
of true glandular differentiation or mucin production [273].

Adenoid SCC has been referred to by a variety of names,
such as pseudoglandular SCC, acantholytic SCC, SCC with
gland-like features and adenoacanthoma.

Epidemiology In the head and neck, it arises most fre-
quently in the skin (especially of sun-exposed areas) [274,
275] and less frequently in mucosal sites of the upper aerodi-
gestive tract, including the lip, oral cavity, tongue and naso-
pharynx [276-282].

Microscopy Adenoid SCC is composed of islands and
cords of keratinizing SCC; because of acantholysis of neo-
plastic cells, pseudoglandular (adenoid) structures are
formed which have central lumina containing detached acan-
tholytic neoplastic cells, necrotic debris or they may be
empty (Fig. 1.24a). The conventional squamous cell carci-
noma component is nearly always present.

Acantholysis may lead to the formation of anastomosing
spaces and channels thus mimicking an angiosarcoma
(Fig. 1.24b). This variant of adenoid SCC is termed pseudo-
vascular adenoid SCC or angiosarcoma-like SCC and has
been reported in the skin of the head and neck [275], in oral
cavity [282], as well as in other organs, such as breast and
lungs [283].

Ultrastructural analysis has revealed hemidesmosomes
and attached tonofilaments, and no glandular features, thus
supporting the squamous origin of adenoid SCC [278].

Immunohistochemistry Immunohistochemically, adenoid
SCC is positive for epithelial markers such as cytokeratins
and EMA,; it may also express CEA and vimentin [284].

Differential diagnosis Adenoid SCC must be differentiated
from adenocarcinoma, particularly adenoid cystic carci-
noma, adenosquamous carcinoma and mucoepidermoid car-
cinoma. This is best achieved by demonstrating that in
adenoid SCC, there is no true gland formation and that stains
for mucin are negative.

Differential diagnosis also includes angiosarcoma but
immunohistochemistry helps to distinguish the two tumors.
Angiosarcoma typically expresses vascular antigens (CD31,
CD34, von Willebrand factor), which are negative in adenoid
SCC. Cytokeratin, however, might also be positive in some
angiosarcomas.

Treatment and prognosis Treatment and prognosis are
similar in adenoid SCC and conventional SCC. Some
authors, however, believe that adenoid SCC has an aggres-
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Fig. 1.23 Patterns of HPV-positive squamous cell carcinoma of the  pleomorphic tumor cells. (d) Adenoid cystic carcinoma-like features.
head and neck. (a) The most common, non-keratinizing pattern. (b)  (e) Immunohistochemical staining for p16: diffuse cytoplasmic and
Keratinizing squamous cell carcinoma and an area with small, clear  nuclear staining. (f) In situ hybridisation for mRNA E6/E7 for 7 high-
tumor cells. (¢) Poorly differentiated (anaplastic) carcinoma with large,  risk HPV: dot-like reaction in tumor cells
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Fig.1.24 Adenoid squamous cell carcinoma. (a) Islands of squamous cell carcinoma with pseudoglandular (adenoid) structures due to acantholy-
sis of neoplastic cells. (b) Anastomosing spaces and channels mimicking an angiosarcoma

sive behaviour and a worse prognosis than conventional SCC
[277-279, 284], but the number of patients reported so far is
too small to draw firm conclusions.

1.5.7 Adenosquamous Carcinoma

Definition Adenosquamous carcinoma (ASC) is a rare
malignant epithelial tumor characterised by the presence
of both SCC and adenocarcinoma and aggressive
behaviour.

Epidemiology It occurs in various sites, such as the pan-
creas, lung, uterine cervix, prostate, stomach, colon and
breast [285]. In the head and neck, it was first reported by
Gerughty et al. who described a series of ten patients with
nasal, oral and laryngeal ASC [286].

Since then, over 150 cases of ASC of the head and neck
have been reported; the most frequent site of occurrence is
the larynx [285, 287-289], followed by the oral cavity [285,
288-292], the nose and paranasal sinuses [285, 288, 289],
nasopharynx [289, 293], oropharynx [288, 289, 293] and
hypopharynx [285, 288, 289, 293].

Etiology and pathogenesis The etiology has not been
defined but cigarette smoking and alcohol consumption
probably play an important role in the pathogenesis of ASC,
similarly to other types of SCC in the upper aerodigestive
tract [285, 286, 290].

A few cases of ASC, particularly those occurring at sites
with a known high prevalence of HPV, are probably related
to HPV infection. Masand et al. described one case of ASC
from the nasal mucosa and two cases of ASC from the oro-
pharynx, which have been found to harbour high-risk HPV

E6 and E7, suggesting active transcription with detectable
E6 and E7 and overexpression of p16 [288].

The histogenesis of ASC has not yet been completely elu-
cidated. Some authors have suggested an origin in the sali-
vary and/or mucoserous glands, while others favour a surface
epithelial derivation or a combined glandular and surface
epithelial derivation [286]. However, it is becoming increas-
ingly accepted that the basal cells of the surface squamous
epithelium, which are capable of divergent differentiation,
are the sole origin of ASC [285, 291, 292].

Macroscopy ASC does not differ macroscopically from
conventional SCC (Fig. 1.25a).

Microscopy Microscopically, it is characterised by the
presence of both adenocarcinoma and SCC. The two compo-
nents occur in close proximity but are generally distinct and
separate and are not closely intermingled as in mucoepider-
moid carcinoma. The SCC component can present either as
in situ or as invasive SCC, manifesting intercellular bridges,
keratin pearl formation or dyskeratosis. The adenocarcino-
matous component is usually located in the deeper parts of
the tumor; it consists of tubular, alveolar or ductal structures
(Fig. 1.25b).

The presence of intracytoplasmic mucin can be demon-
strated by special techniques, such as PAS, Alcian blue and
Mayer mucicarmine. Necroses and mitoses are common
[285, 290]. Perineural invasion is frequently present.

By electron microscopy, features of both squamous and ade-
nocarcinomatous differentiation have been demonstrated [294].

Immunohistochemistry Immunohistochemistry has dem-
onstrated distinctive staining patterns in both components:
positive staining for CEA and low-molecular-weight
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Fig. 1.25 Adenosquamous carcinoma. (a) A large transglottic tumor of the right side of the larynx. (b) Squamous cell in situ carcinoma and the
adenocarcinomatous component in the deeper part of the tumor. The two components are in close proximity, though separate

cytokeratins, such as CK7 and CAMS.2 in the adenocarcino-
matous component and positive staining for p63, CK5/6 and
CK7 in the SCC component. Both components express high-
molecular-weight cytokeratins [285, 293].

Differential diagnosis Differential diagnosis includes
mucoepidermoid carcinoma, adenoid SCC, conventional
SCC invading the normal salivary glands and necrotising
sialometaplasia.

It is important to differentiate ASC from mucoepidermoid
carcinoma because ASC has a worse prognosis than muco-
epidermoid carcinoma [286, 290]. The histopathologic fea-
tures favouring a diagnosis of ASC are separate and distinct
areas of SCC and adenocarcinomatous components and the
involvement of the surface epithelium, exhibiting either
high-grade SIL, CIS or invasive SCC.

The presence of mucin in the true glandular spaces helps
to distinguish ASC from adenoid SCC.

Conventional SCC invading or entrapping the normal
salivary or mucoserous glands can be confused with ASC,
especially in small biopsy specimens. In such cases, preser-
vation of the lobular gland architecture and lack of signifi-
cant atypia are observed, helping to distinguish conventional
SCC from ASC.

Finally, ASC must be differentiated from necrotising sialo-
metaplasia, which is a benign condition. The histopathologic
features suggesting a diagnosis of necrotising sialometaplasia
include surface ulceration, localisation in the minor salivary
glands, lobular architecture, partial necrosis of the salivary
gland and squamous metaplasia of the salivary ducts.

Treatment and prognosis In general, ASC has a more aggres-
sive course than conventional SCC [286, 291], with a tendency
for early lymph node metastases, frequent local recurrences and

occasional dissemination [290]. The reported 5-year survival
rate is between 13 and 25% [286, 287, 290]. It appears that
HPV-positive ASC behaves less aggressively, similarly to other
HPV-related SCC, but the number of reported patients is too
small to draw any conclusions [199, 288].

The treatment of choice is radical surgical excision.
Irradiation alone has had poor results. Some reports indicate
that radical surgery combined with irradiation may improve
the survival rate [287, 290].

1.5.8 Lymphoepithelial Carcinoma

Definition Lymphoepithelial carcinoma (LEC) is a poorly dif-
ferentiated SCC or undifferentiated carcinoma, associated with
a dense lymphocytic stromal infiltration. It is morphologically
indistinguishable from nasopharyngeal carcinoma type 3 of the
WHO classification [295]. It was originally described in the
nasopharynx in 1921 by Regaud and Reverchon [296] and
independently by Schminke [297]. Synonyms for LEC include
lymphoepithelioma, nasopharyngeal-type carcinoma, Regaud-
and Schminke-type lymphoepithelioma and undifferentiated
carcinoma. The specific features of nasopharyngeal carcinoma
are extensively discussed in Chap. 6.

Epidemiology It occurs rarely in other locations in the head
and neck, such as the oropharynx, salivary glands, tonsils,
tongue, soft palate, uvula, floor of the mouth, sinonasal tract,
larynx and hypopharynx, as well as elsewhere in the body
including the lung, urinary bladder, uterine cervix, breast,
skin and stomach [165-167, 298, 299].

Etiology and pathogenesis Nasopharyngeal carcinoma is
etiopathogenetically associated with Epstein—Barr virus (EBV)


http://dx.doi.org/10.1007/978-3-662-49672-5_6

32

N. Gale et al.

k.

A L)
29¢ha Vol ahay iyt Tk X " %
PN RNl T AT L TR / 5, .
o, ol ) ¥ 3 > O
| R SR R BR CRr ot oo

e

Fig. 1.26 Nasopharyngeal carcinoma. (a) Islands of poorly differentiated carcinoma beneath the surface epithelium, with dense lymphocytic
infiltration of the stroma. (b) In situ hybridisation reveals Epstein—Barr virus RNA transcripts in the nuclei of all tumor cells

(Fig. 1.26b) [162]. In addition to nasopharyngeal carcinoma,
EBYV has also been implicated in the pathogenesis of LEC of the
salivary glands, as well as undifferentiated carcinoma of the
stomach, lung and thymus [163, 164]. In contrast, it seems that
EBYV plays little, if any, role in the pathogenesis of LEC in other
locations in the head and neck [163, 165-167].

LEC of the oropharynx has been found to be related to
HPV [300].

Microscopy LEC is composed of small clusters or aggre-
gates (Schminke pattern) or large syncytial masses (Regaud
pattern) of cells. Tumor cells have oval or round vesicular
nuclei and one to three prominent nucleoli (Fig. 1.26a). The
cytoplasm is sparse and poorly defined. Normal and abnor-
mal mitoses may be numerous. Necroses might be present.

LEC may exist in two histological forms: as a pure LEC
or as a mixed form composed of both LEC and conventional
SCC; such a mixture has been observed in both primary and
metastatic tumors [166].

The stroma in LEC is densely infiltrated by T lympho-
cytes; stromal inflammatory infiltration may also contain
plasma cells, follicular dendritic cells and eosinophils.

Immunohistochemistry The vast majority of LEC is posi-
tive for cytokeratin and negative for leukocyte common anti-
gen (LCA), as well as other lymphocyte antigens. Cytokeratin
positivity has been reported in rare lymphomas [301] but
LCA positivity in the tumor cells of LEC has not yet been
reported. A negative reaction for S-100, HMB-45 and melan-
A helps to differentiate LEC from malignant melanoma.

Differential diagnosis Differential diagnosis includes
malignant lymphoma, in particular diffuse large B-cell lym-
phoma, as well as malignant melanoma and rhabdomyosar-
coma. Differentiation is achieved by the use of appropriate
immunohistochemical staining.

In cases of metastatic LEC of unknown origin, testing for
HPV and EBV must be performed. The presence of HPV and
EBYV strongly suggests an origin in the oropharynx or naso-
pharynx, respectively [300].

Treatment and prognosis LEC is more aggressive than con-
ventional SCC, with a higher incidence of cervical lymph node
metastases and a propensity for distant metastases, mostly to
the lung, liver and bones [165, 166]. In a series of 34 patients
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with LEC, 76 % of patients had lymph node metastases at the
time of diagnosis and 36 % had distant metastases [165].

LEC is a radiosensitive tumor and radiotherapy is an
appropriate initial therapy for patients with LEC. Surgical
treatment should be reserved for patients with persistent dis-
ease after completing radiotherapy. In those patients adju-
vant chemotherapy is also recommended in an attempt to
decrease the rate of distant metastases [165].

1.6 Second Primary Tumors

Definition Patients with SCC of the upper aerodigestive
tract are at high risk of developing a second primary tumor
(SPT) at a separate anatomic site from the index (first) tumor.
The SPT is synchronous if it is diagnosed within 6 months
after the index tumor or metachronous if it is diagnosed more
than 6 months after the index tumor. Synchronous tumors are
simultaneous if they are discovered at the same time as the
index tumor.

Epidemiology The median prevalence of SPT in patients
with an index tumor in the upper aerodigestive tract is 9 %
[302-304]. The site of the SPT is affected by the site of the
index tumor. In patients with index tumor in the oral cavity,
pharynx or oesophagus, SPT tends to arise in the same loca-
tions. In patients with index tumors in the larynx, SPT tends
to be located in the lungs [305].

Etiology and pathogenesis The risk of developing SPT
closely correlates with the use of tobacco and alcohol abuse
and is more than doubled in patients who smoke and drink,
as compared to those who do not smoke and drink [306].

Moreover, there is a direct dose-dependent relationship
between tobacco and alcohol exposure and the risk of SPT.
It is now accepted that long-term exposure to tobacco and/
or alcohol causes extensive and diffuse DNA changes leading
to widespread genetic damage or “field cancerisation” of the
whole respiratory tract and the upper digestive tract [307].

Prognosis The prognosis of patients with SPT is poor, being
worse for synchronous SPT than for metachronous tumors.
They generally present with a more advanced T stage and have
a much lower 5-year survival than the index tumor [303].

It is therefore imperative that a panendoscopy is performed
at the time of diagnosis of the index tumor not only as a part of
the staging procedure but also to look for a SPT [303].

1.7  Tumor Spread and Metastasising

SCC may spread directly to contiguous structures
(Fig. 1.27a, b), as well as via lymphatic and blood vessels,
giving rise to regional lymph node and distant metastases or
along the nerves. The behaviour and spread of SCC is
affected by various factors, the most important being the site
of the primary tumor. This has been attributed to the rich
vascular and lymphatic network in certain areas, such as the
base of the tongue, where metastatic rates are significantly
higher than for similar-sized tumors on the oral tongue.
Similarly, poorly vascularised areas, such as the glottis, are
associated with a lower rate of metastases [308].

Other factors important for the spread and behaviour of
SCC include the size and the differentiation of the tumor, as
well as poorly defined factors of the host, i.e. the immune
status and genetic susceptibility [185].

Fig.1.27 (a) Carcinoma of the gingival mucosa, infiltrating mandibula, penetrating to the dermis of the chin. (b) Bone invasion by squamous cell
carcinoma
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Fig. 1.28 (a) Lymphovascular invasion: tumor emboli within a lymphatic vessel and a vein. (b) Perineural invasion

1.7.1 Invasion of Lymphatic and Blood

Vessels

Experimental studies have shown that metastatic progression
is initiated by local invasion: select tumor cells are released
from the tumor, where they gain entry to the lymphatic sys-
tem or circulation, mainly via the production of tumor-
derived proteolytic enzymes and angiogenic factors [309].

Cancer cells commonly invade thin-walled lymphatic
vessels, capillaries and veins (Fig. 1.28, whereas thicker-
walled arterioles and arteries are relatively resistant. The
appearance of vascular invasion should not be considered
synonymous with metastasis, because most of the tumor
cells that enter the lymphatic system and circulation are
destroyed [309]. However, the penetration of tumor cells into
the lymphatic and blood vessels is associated with a high
probability of regional lymph node and distant metastases.
Furthermore, it allows the tumor to spread beyond the appar-
ent margins. The presence of vascular invasion is therefore
associated with an increased incidence of recurrences and
poor survival [310].

1.7.2 Perineural Invasion

In perineural invasion, the tumor cells enter the perineural
space (Fig. 1.28b) and spread both proximally and distally
along the nerve fibre. Even though perineural spread of more
than 2 cm is unusual, cases of tumor cells travelling up to
12 cm away from the primary tumor site along the perineural
space have been described [311, 312].

Patients with perineural invasion may be asymptomatic or
may experience pain and paresthesias [313]. It appears that
perineural invasion is a poor prognostic sign, being associ-

ated with an increased risk of local recurrence, regional
lymph node metastases and a decreased survival [184, 310,
311, 314].

1.7.3 Regional Lymph Node Metastases

SCC of the head and neck has a high tendency to metastasise
to the regional lymph nodes. The localisation and frequency
of the lymph node metastases depend on the site and size of
the primary tumor. Large metastases can be detected clini-
cally, by examination or using ultrasound or radiographic
methods. Smaller metastases evade clinical detection but are
detected by light microscopy [314, 315].

Routine analysis of neck dissection specimens is usually
limited to examination of a few sections of each node stained
by haematoxylin—eosin. During such routine analysis, small
metastases can easily be missed. It has been demonstrated
that with more sensitive techniques, nodal metastases can be
detected in 8-20 % of patients in whom metastases had not
been found during routine histologic examination [316-318].
The most commonly used sensitive techniques for detection
of small metastases are serial section light microscopy,
immunohistochemistry and molecular analysis [185,
319-321].

The prognostic significance of lymph node metastases
has been extensively studied. Metastases in the lymph nodes
are the most significant adverse prognostic factor in head and
neck SCC. The 5-year survival is decreased by approxi-
mately 50 % in patients with lymph node metastases as com-
pared to patients without nodal involvement [322-324]. The
number and size of positive nodes, their level in the neck and
the presence of extracapsular spread are the most important
prognostic parameters in the nodal status [187, 322, 325].



1 Benign and Potentially Malignant Lesions of the Squamous Epithelium and Squamous Cell Carcinoma 35

Fig. 1.29 (a) Metastasis of squamous cell carcinoma in a lymph node:
yellow-white tumor infiltrates the majority of the lymph node, with no
macroscopically evident extracapsular spread. (b) Microscopic extra-

1.7.4 Extracapsular Spread in Lymph Node
Metastases

Cancer cells initially lodge in the marginal sinus and then
spread throughout the lymph node. Metastases may be con-
fined to the lymph node or may penetrate the capsule and
infiltrate the perinodal tissue (Fig. 1.29a, b); this pattern of
growth has been referred to as extracapsular spread (ECS).
ECS is further divided into macroscopic and microscopic
ECS [326]; macroscopic ECS is evident to the naked eye
during laboratory dissection of the surgical specimen and
later confirmed by histological assessment; it usually
involves not only the perinodal fibro-adipose tissue but also
the surrounding structures. Microscopic ECS is only evident
on histologic examination and is usually limited to the adja-
cent perinodal fibro-adipose tissue.

ECS is a significant predictor of both regional recurrence
and the development of distant metastases resulting in
decreased survival [182, 188, 189, 327, 328]. In some studies,
ECS has been shown to be a better predictor than the resection
margins. It has therefore been suggested that ECS should be
incorporated into the staging system for surgically managed
patients [329]. Some studies, in contrast, have not confirmed
the independent prognostic significance of ECS [194, 325].

1.7.5 Metastases in the Soft Tissue of the Neck

In some patients, SCC in the soft tissue of the neck is found,
with no evidence of lymph node being present. These soft tis-
sue metastases may be the result of either total effacement of a
lymph node by SCC or extralymphatic spread of SCC [327].

capsular spread: squamous cell carcinoma penetrates the capsule of a
lymph node and infiltrates perinodal tissue

It has been shown that the presence of soft tissue metasta-
ses is associated with an aggressive clinical course and poor
survival [327, 330]. In a study of 155 patients, the survival
rate was significantly lower for patients with soft tissue
metastases than for those without nodal metastases and those
with nodal metastases without extracapsular spread; it was
similar as for patients with lymph node metastases with
extracapsular spread [327].

1.7.6 Distant Metastases

Distant metastases in patients with head and neck cancer are
usually defined as metastases below the clavicle and may be
the result of lymphogenic or haematogenous spread.
Lymphogenic spread results in distant lymph node metasta-
ses; the most commonly affected distant nodes are the medi-
astinal, axillary and inguinal nodes [331]. Haematogenous
spread results in distant metastases, most commonly to the
lung, liver and bones, followed by the skin and brain [182,
304, 332-338]. Metastases have been also described in the
small intestine, spleen and the cavernous sinus [336-340].

Distant metastases in head and neck SCC are infrequent
but may occur in late stages of the disease. The reported inci-
dence of distant metastases at initial presentation is mostly
between 5 and 17 %, but may increase to 10—40% in the
course of the disease [304, 328, 336, 337]. Postmortem stud-
ies have shown a higher incidence, ranging from 24 to 57 %
[341-343].

The incidence of distant metastases depends on the site of
the primary tumor, as well as the initial size of the tumor and
the presence of nodal metastases [328, 332, 334, 344, 345].
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The highest incidence of distant metastases has been reported
in hypopharyngeal SCC, followed by the SCC of the tongue
[334, 336].

Most distant metastases become clinically apparent
2 years after diagnosis of the initial tumor. The average sur-
vival once distant metastases have been diagnosed ranges
between 4 and 7 months [335].

1.7.7 Micrometastasis

Micrometastasis is defined as a microscopic deposit of
malignant cells, smaller than 2-3 mm, that are segregated
spatially from the primary tumor [346]. The fate of microme-
tastases is uncertain; the majority of them are probably being
destined for destruction or dormancy, and only a small per-
centage of circulating tumor cells survive and initiate a meta-
static focus [309].

The fundamental characteristic of micrometastasis is the
absence of a specific blood supply. Micrometastases are thus
dependent on passive diffusion for oxygen and nutrient sup-
ply. Experimental studies have shown that without new blood
vessel formation (neoangiogenesis), the growth of tumor
cells is limited to 2—-3 mm, and they may remain dormant for
months or even years. During dormancy, the proliferation is
balanced by an equivalent rate of cell death by apoptosis.
After induction of neoangiogenesis, apoptosis is signifi-
cantly reduced but the proliferation rate remains unchanged,
and the growth of clinically overt metastasis can occur
because of the increased survival of the tumor cells [347].

Micrometastases can be detected anywhere in the body
but most frequently in the lymph nodes, in the surgical mar-
gins, in the blood and in the bone marrow [347]. Their detec-
tion can be accomplished by serial sectioning light
microscopy, immunohistochemistry and/or molecular analy-
sis [185, 317, 348, 349].

The clinical and prognostic implications of micrometasta-
ses are still uncertain. It has been suggested that residual
micrometastatic tumor cells may increase the risk of tumor
recurrence, thus resulting in failure of the primary treatment.
Furthermore, the presence of tumor cells in the blood and/or
bone marrow may be an indicator of a generalised disease
with possible dissemination to many organs [350]. Several
studies have demonstrated that lymph node micrometastases
are associated with a high risk of recurrence and poor survival
in patients with carcinoma of the breast, oesophagus, stom-
ach, colon, lung [351] and head and neck [321, 348, 351].

It appears that detection of micrometastases is a promis-
ing approach that might enable us to identify candidates for
adjuvant treatment strategies [350]. However, further studies
are needed to define more precisely the clinical implication
of micrometastases, as well the most appropriate method for
their detection.

1.8  Molecular Carcinogenesis of Head

and Neck Squamous Cell Carcinoma

General consideration The recognition of the role of HPV
in a significant subset of head and neck SCC (HNSCC) has
led to the classification of HNSCC HPV-positive and HPV-
negative HNSCCs. These two types show different molecu-
lar alterations [352].

1.8.1 Oncogenes

EGFR Epidermal growth factor receptor (EGFR) overex-
pression is frequent in the HNSCC, and amplification is
responsible for overexpression in a fraction of the cases [353,
354]. EGFR activation also occurs by binding to EGFR
ligands, such as EGF or TGFa, in an autocrine manner [355].

The 3¢26-28 amplicon This amplicon includes three puta-
tive oncogenes frequently amplified in HNSCC:
phosphatidylinositol-4,5-bisphosphate ~ 3-kinase (PIK3CA)
gene, tumor protein p63 (7P63) gene and SRY (sex-
determining region Y)-box 2 gene (SOX2). PIK3CA encodes
the pl10a catalytic subunit of phosphoinositide-3 kinase
(PI3K). PIK3CA mutations and amplification occur in
HNSCC. Gains and amplifications at 3q26 are important in the
transition between preinvasive and invasive lesions [356, 357].
TP63 produces six different protein products, with ANp63 as
the predominant form in the head and neck SCC, in which it
can have a putative oncogenic function promoting cell prolif-
eration [358, 359]. SOX2 participates in regulation of self-
renewal embryonic and adult tissue stem cells [360] and is
amplified and overexpressed in about half of HNSCC [361].

PI3K-AKT-mTOR The phosphatidylinositol 3-kinase/akt/
mammalian target of rapamycin (PI3K-AKT-mTOR) path-
way, located downstream of EGFR, is the target of additional
alterations [362]. AKT induces antiapoptotic and inhibits
proapoptotic factors and can be activated by gene amplifica-
tion. Active AKT expression increases in dysplastic tissues,
suggesting a role in carcinoma progression [363]. mTOR
(target of AKT) activity, at the end of the pathway, induces
protein synthesis related to cell growth and proliferation.
Both AKT/mTOR activation and phosphatase and tensin
homolog (PTEN) inactivation [364] result in activation of the
eukaryotic translation initiating factor 4E (elF4E), facilitat-
ing tumor progression [365].

MET MET is areceptor tyrosine kinase for which the ligand
is hepatocyte growth factor (HGF). MET and HGF overex-
pression are frequent in HNSCC, representing an autocrine
activating mechanism. MET amplification or mutations are
also detected [366].
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RAS-RAF-MEK-MAPK Kirsten rat sarcoma viral onco-
gene homolog (KRAS), Harvey rat sarcoma viral oncogene
homolog (HRAS), B-Raf proto-oncogene and serine—threo-
nine kinase (BRAF) mutations are rare in HNSCC [367-370]
but in affected cases can contribute to the EGFR activation
effect through the RAS-RAF-MEK mitogen-activated pro-
tein kinases (MAPK) pathway [371].

CCND1 11q3 gains resulting in Cyclin DI (CCNDI) ampli-
fication occur in about one third of cases, irrespective of the
subtype [372, 373]. However, co-amplification with other
putative targets, such as cortactin, is a confounding factor in
the prognostic significance attributed to CCND1 [374].

1.8.2 Tumor Suppressors

CDKN2A Cyclin-dependent  kinase  inhibitor = 2A
(CDKNZ2A) inactivation can be achieved by mutation, pro-
moter hypermethylation and homozygous deletion. CDKN2A
inactivation is therefore the most frequent alteration in
HNSCC, with an estimated rate of up to 80 % of cases based
on loss of heterozygosity (LOH) as the marker of CDKN2A
inactivation [375-377]. 9p LOH is among the more frequent
and earliest genomic lesions, indicating that CDKN2A inac-
tivation is among the earliest events in neoplastic develop-
ment in HNSCC [61].

TP53 About 80% of HNSCC may have tumor protein p53
(TP53) gene inactivated [378]. This can be due to inactivating
mutations in more than half of cases, whereas in wild-type
TP53 tumor inactivation can be the result of HPV E6 gene
expression or MDM?2 overexpression, whether by gene ampli-
fication (rare) or secondarily to CDKN2A deletion resulting in
p14AREF loss, a negative regulator of MDM?2. Both HPV E6
and MDM?2 gene product proteins bind to and promote degra-
dation by the proteasome pathway of p53 [379]. 17p LOH is
frequent in HNSCC, as well as in preneoplastic lesions, point-
ing to an initial role of 7P53 mutations [61, 380].

Fragile histidine triad A fragile region (FRA3B) lies within
the fragile histidine triad (FHIT) gene at 3pl4, a region fre-
quently lost in HNSCC and its precursor lesions [381]. FHIT
protein loss causes defective DNA replication, which places
FHIT loss among the first steps in the initiation of genomic
instability and the facilitation of cancer development [382].

NOTCH NOTCHI, NOTCH2 and NOTCH3 mutations are
mutually exclusive in HNSCC and imply a loss of function,
in contrast to the activating mutations found in haematolym-
phoid malignancies [367, 369]. NOTCH signalling links to
self-renewal regulation, cell cycle exit (partly through
p21CDKNI1A expression induction) and cell survival [383].

TP63 inhibits NOTCH1 expression in the basal layers of nor-
mal squamous epithelium [384].

1.8.3 Proteinases

Many matrix metalloproteinases are overexpressed in
HNSCC and contribute to tumor progression [385, 386].
MMP-1 and MMP-9 appear involved in the progression from
oral dysplasia to cancer [385], whereas MMP-13 accumu-
lates in advanced HNSCC tumors [368, 387], and MMP-2 is
upregulated in the normal epithelium to dysplasia step but not
in the dysplasia to carcinoma change in the larynx [368, 388].

1.8.4 MicroRNAs

MicroRNAs (miRNAs) are small non-coding RNA species,
about 22 nucleotides long, implicated in gene expression
regulation through mRNA-enhanced degradation. miR-21,
miR-155 and miR-31 are consistently upregulated in the oral
cavity and oropharyngeal tumors, whereas miR-1, miR-
133a, miR-133b and miR-206 are downregulated [389, 390].
In particular, miR-21 is involved in neoplastic progression
based on its differential overexpression in progressing and
non-progressing preneoplastic lesions [391] downregulating
PTEN, among other tumor suppressors [392]. Epithelial—
mesenchymal transition is associated with miR-200 family
and miR-205 downregulation [209, 393].

1.8.5 Microsatellite Instability

Microsatellite instability (MSI) plays a role in HNSCC
development, although marginal [394, 395]. Occasional
cases with exceedingly high mutational rates could be exam-
ples of MSI due to inactivation of multiple mismatch repair
(MMR) genes [369].

1.8.6 HPV

HPV is the hallmark of conventional non-keratinizing SCC
[352]. These tumors are molecularly different from keratinizing
SCC. The virus relieves the need for CDKN2A and TP53 inac-
tivation, through the expression of viral oncogenic proteins E6,
which binds to and promotes degradation of p53, and E7, which
inactivates the target of functional pl6™&4 pRb [396]. HPV-
positive tumors have mutational and chromosomal alteration
rates lower than HPV-negative tumors, harbour wild-type 7P53
and CDKN2A but show PIK3CA mutations in a rate similar to
HPV-negative tumors, suggesting that these mutations effi-
ciently collaborate in neoplastic progression [367, 369, 397].
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1.8.7 Gene Expression Profile

Gene expression profiling analyses further classify HNSCC
into four molecular subtypes (so-called classical, atypical,
mesenchymal and basal), without an actual relationship with
histologic characteristics. Although not specific, they show
particular site preference. Laryngeal and hypopharyngeal
tumors are mostly of the classical subtype, oropharyngeal
tumors are of the atypical subtype and oral tumors are of the
basal and, less frequently, mesenchymal subtypes [398, 399].

The classical subtype is characterised by high chromo-
somal instability, accumulating the highest rate of chromo-
somal copy number alterations, matching the alterations
produced by carcinogen exposure, such as to tobacco smoke,
with high expression of xenobiotic metabolism genes. The
basal subtype is characterised by activation of the EGFR
pathway, with TGFa and TP63 high expression. The atypical
subtype is characterised by low EGFR and high CDKN2A
levels, with the strongest (although not restricted to this par-
ticular subtype) HPV signature. The mesenchymal subtype
shows high mesenchymal gene expression levels, including
vimentin, and might include those with epithelial-mesen-
chymal transition features and those with a strong stromal
(desmoplastic) reaction [399].

1.8.8 Progression Model

Allelic imbalances identified through loss of heterozygosity
(LOH) occur in benign-looking hyperplastic lesions. 9p and/
or 3p LOHs are the most frequent and earliest genomic
lesions, suggesting genomic instability (enhanced through
FHIT loss) and cell proliferation (due to CDKN2A inactiva-
tion) as the first required hits in neoplastic progression. The
next hit points to 7P53 inactivation (17p LOH), allowing the
cell to survive genome integrity loss. LOH at other chromo-
some regions leading to oncogenic gain of function (CCND1
at 11q, TP63, PIK3CA at 3q, etc.) combined with invasive-
ness acquisition (extracellular matrix proteases) are thought
to complete malignant transformation in conventional kera-
tinizing SCC. The progression model for non-keratinizing
SCC still needs to be elucidated.
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2.1 Introduction

The nasal cavity and paranasal sinuses occupy the top of the
upper respiratory tract and form pneumatic spaces connected
with the atmosphere. They are located immediately beneath the
base of the cranium, where vital structures are harbored. From
this region, very much exposed to airborne agents, arise some
of the more complex and rare benign and malignant lesions
seen in humans, whose difficulties in interpretation make this
remarkable territory one of the most challenging in the practice
of surgical pathology. Knowledge of the embryology, anatomy,
and histology of the nasal cavity and paranasal sinuses is there-
fore an essential prerequisite for the precise understanding of
the pathology of the lesions that develop in this unique region.

2.1.1 Embryology

The midface, or area between the upper lip and forehead,
develops between 4 and 8 weeks of gestation [1]. The frontal
prominence forms during the 4th postovulatory week and
gives rise to the superior and middle portions of the face. The
maxillary and nasal swellings form beneath the frontal promi-
nence. At the end of the 4th week, two surface thickenings of
the nasal swellings form the nasal placodes, which are of
ectodermal origin and give rise to the epithelial lining of the
nasal cavity and paranasal sinuses. The placodes invaginate,
producing the nasal pits that become the anterior nares (nos-
trils) and, more deeply, the primitive posterior choanae. The
medial nasal and frontal processes give rise to the nasal sep-
tum, frontal bones, nasal bones, ethmoid sinus complexes,
and upper incisors. The lateral nasal and maxillary processes
fuse to form the philtrum and columella. The cartilaginous
nasal capsule forms deep to the nasal and frontal bones from
the chondrocranium (skull base) during the 7th and 8th post-
ovulatory weeks. The paranasal sinuses develop from the lat-
eral nasal walls at the sixth fetal week, and their growth
continues after birth, throughout childhood and adolescence.
The maxillary sinus is the first to develop, starting approxi-
mately at the 70th day of gestation from the lateral wall of the
nasal cavities. The frontal sinuses derive from the region of
the frontal recess of the nose, and the ethmoid sinuses origi-
nate as multiple separate evaginations from the nasal cavities,
while the sphenoid sinuses take origin as evaginations from
the posterior nasal capsule reaching the sphenoid bone.

2.1.2 Anatomy

The nasal cavities are separated by the nasal septum and lim-
ited by a roof which is centrally formed by the cribriform plate
of the ethmoid (horizontal part), anteriorly by the frontal and
nasal bones, and posteriorly by the body of the sphenoid. The
floor is formed by the hard palate, which comprises the pala-
tine process of the maxillary bone and the horizontal plate of
the palatine bone [2]. The lateral walls have three turbinates or
conchae and three horizontal spaces, or meatii, on each side.
The nasolacrimal duct opens in the inferior meatus, whereas
the middle meatus receives drainage from the frontal, anterior
ethmoid, and maxillary sinuses. Below the superior turbinate
is the sphenoethmoid recess, with the openings of the sphe-
noid and posterior ethmoid sinuses. Each nasal cavity com-
municates posteriorly with the nasopharynx through the
choanae and anteriorly with the nostril. The dilatation formed
inside the aperture of each nostril is known as the vestibule.
The columella separates medially both vestibules. The parana-
sal sinuses are a group of cavities within the corresponding
craniofacial bones (maxilla, sphenoid, ethmoid, and frontal)
which communicate with the nasal cavities through an ostium.

2.1.3 Histology

The nasal vestibule shares similar histology with the skin. At
the level of the limen nasi, the boundary between the osseous
and cartilaginous walls of the nasal cavity, the keratinizing
squamous epithelium gradually changes first to cuboidal or
columnar epithelium and then to ciliated respiratory-type epi-
thelium, which lines most of the nasal cavity and all the para-
nasal sinuses, with the exception of the roof [2]. Numerous
goblet cells are interspersed in the respiratory-type epithelium.
The lamina propria contains several seromucous glands, lym-
phocytes, monocytes, and a well-developed vascular network,
particularly evident in the inferior and middle turbinate. The
olfactory mucosa lines the horizontal part of the roof of the
nasal cavity. The olfactory epithelium is predominantly made
of columnar non-ciliated sustentacular cells, intermingled with
scattered bipolar sensory neurons and basal cells; the olfactory
serous glands of Bowman are located in the lamina propria.

2.2 Acute and Chronic Rhinosinusitis

2.2.1 Acute Rhinosinusitis

Definition Rhinosinusitis is an inflammatory condition of
the nasal and paranasal sinus mucosa. Acute rhinosinusitis
(ARS) is usually infectious and can be clinically character-
ized by purulent (not clear) nasal drainage (anterior, poste-
rior, or both) lasting up to 4 weeks, accompanied by nasal
obstruction, facial pain-pressure-fullness, or both [3]. In the
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immunocompetent patient, the etiology is predominantly
viral or bacterial and less often fungal, whereas in immuno-
compromised patients, acute fungal sinusitis may occur.

Synonyms Acute sinusitis and acute rhinitis

Epidemiology The true incidence and prevalence of ARS are
unknown, because a significant number of cases do not come
usually to medical attention. However, the prevalence of rhi-
nosinusitis in the general population is considered to be high,
and it is estimated that more than 24 million cases of acute
bacterial rhinosinusitis occur annually in the United States [4].
ARS is more common in children than adults. The prevalence
of this disease is increased in women. It is generally thought
that the process starts in the nasal mucosa and spreads through
the ethmoidal prechambers to the frontal and maxillary
sinuses.

Etiology and pathogenesis Infectious rhinitis is typically
viral and is often referred to as “common cold.” It is more
common in children than in adults, and the most frequently
identified agents are rhinovirus, myxovirus, coronavirus,
and adenovirus [3]. Swelling of the mucosa may cause
obstruction of a sinus ostium, with subsequent secondary
bacterial infection (acute bacterial sinusitis). The most com-
monly involved agents are Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis [5, 6].
Allergic rhinitis (hay fever) is part of an inherited syndrome
which also may manifest as atopic eczema and asthma. In
allergic rhinitis, airborne particles, such as grass pollens,
molds, and animal allergens, are deposited on the nasal
mucosa giving rise to acute and chronic reactions. Allergens
combine with the IgE antibodies produced by the plasma
cells of the nasal mucosa which are avidly bound to the
Fc-epsilon receptors on mast cells. This triggers degranula-
tion of mast cells and releases the inflammatory mediators
of the type I hypersensitivity reaction, causing rhinorrhea
and nasal obstruction.

A further type of rhinitis is the non-allergic form (non-
allergic rhinitis, NAR), which is defined by exclusion as a
chronic nasal inflammation which is not caused by systemic
IgE-dependent mechanisms [7]. Nasal cytology has allowed
the distinction of different NAR types on the basis of the
inflammatory infiltrate, which include the non-allergic rhi-
nitis with eosinophils (NARES), the non-allergic rhinitis
with neutrophils (NARNE), the non-allergic rhinitis with
mast cells (NARMA), and the non-allergic rhinitis with
eosinophils and mast cells (NARESMA). Their recognition
is important in order to choose the appropriate treatment.

Macroscopy The mucosa is thickened and edematous, and
there is a prominent exudate, which is purulent in bacterial
forms. Necrotic tissue is obtained from debridement proce-
dures in case of acute fungal sinusitis.

Microscopy In ARS, histopathologic examination is
rarely requested. The sinonasal mucosa demonstrates
extensive inflammation, with neutrophil-rich infiltrate. In
some cases, hemorrhage and necrosis may also be noted. In
acute fungal sinusitis, fungal hyphae can be recognized
with appropriate staining methods. The fungus has a ten-
dency to invade blood vessels causing thrombosis and may
spread through the perineural spaces [8]. The affected tis-
sues exhibit coagulative necrosis and hemorrhage, while
the inflammatory reaction is scant [9]. In allergic rhinitis,
the nasal mucosa shows numerous eosinophils, abundant
plasma cells, and in some cases increased number of mast
cells. There is goblet cell hyperplasia of the respiratory epi-
thelium, and the basement membrane, which is destroyed
in the acute phase, appears considerably thickened in the
chronic phase.

Differential diagnosis Clinical data are usually sufficient
to separate ARS from other inflammatory conditions.
Histochemical stainings for fungi are helpful to recognize
acute fungal sinusitis.

Treatment and prognosis The treatment of ARS is medi-
cal and depends upon the viral or bacterial etiology. Acute
bacterial rhinosinusitis usually resolves with antibiotic ther-
apy. Complications are rare and include contiguous infec-
tious involvement of the orbit or central nervous system and
can be potentially life-threatening. They include epidural
abscess, subdural empyema, and cerebral abscess. The inci-
dence of these complications seems to peak in early adoles-
cence. Acute fungal sinusitis is lethal in most cases.

2.2.2 Chronic Rhinosinusitis

Definition Chronic rhinosinusitis (CRS) comprises a group
of disorders characterized by inflammation of the mucosa of
the nose and paranasal sinuses of at least 12 consecutive
weeks’ duration [10].

Synonyms Chronic sinusitis and chronic rhinitis

Epidemiology CRS is a common disease, but the true inci-
dence is difficult to ascertain, mainly due to the lack of uni-
formly accepted criteria for the diagnosis. However, it is
estimated that in the United States, the prevalence of CRS is
14 % of the global population [11, 12].

Children are more prone to suffer of CRS than adults [12].
The prevalence of the disease is higher in women than in
men [13].

Incidence of atrophic rhinitis has markedly decreased in
the last century, and nowadays most cases are secondary to
trauma, surgery, granulomatous diseases, infection, and radi-
ation exposure [14].
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Pathogenesis Local predisposing factors include sinus ostia
blockage, repeated episodes of common cold or acute sinus-
itis determining obstruction of sinus ostia, reduction of cili-
ary activity (immotile cilia syndrome), and cystic fibrosis.
Multiple factors may be involved in the pathogenesis of atro-
phic rhinitis, including chronic bacterial infections and nutri-
tional deficiencies.

Some patients with predisposing conditions, such as allergy,
asthma, transplant, or AIDS, develop CRS more often [12].

Sinonasal infections are frequently observed in HIV
patients; they are often asymptomatic and tend to be recur-
rent or refractory [15]. They are due to various pathogens
including cytomegalovirus [16], Staphylococcus aureus,
fungi (Aspergillus sp.) [17], and parasites (Microsporidia,
Cryptosporidium) [18].

Variants of CRS Atrophic rhinitis is a chronic inflamma-
tion of the nasal mucosa of unknown etiology characterized
by progressive nasal mucosal atrophy and by a thick, dense
secretion, with fetid smelling and crusting [14]. Hypertrophic
rhinitis is characterized by thickening of the sinonasal
mucosa resulting from chronic inflammatory diseases [10,
19]. Frequently these patients have undergone several sinus
operations, each time with limited success and subsequent
recurrence. Recurrent nasal polyposis is often associated.

Macroscopy The mucosa is thickened, edematous, and
gray white in color. In atrophic rhinitis, the mucosa becomes
atrophic.

Microscopy The mucosal changes observed are variable
and include basement membrane thickening, goblet cell
hyperplasia, mucous gland hyperplasia, edema of varying
extent, inflammation (mostly lymphocytes, plasma cells,
and eosinophils), and polypoid change of the mucosa. The
histopathological patterns do not always correlate with the
clinical features although in atrophic rhinitis the nonspe-
cific chronic inflammatory infiltrate goes with squamous
metaplasia of the surface epithelium and of glandular
excretory ducts and atrophy of seromucous glands [20, 21].

Differential diagnosis The differential diagnosis is with
chronic inflammatory processes, including granulomatous
infections, granulomatosis with polyangiitis (Wegener’s),
Churg-Strauss disease, and other noninfectious midline
granulomas.

Treatment and prognosis Medical treatment (deconges-
tants, antihistamines, topical steroids) is recommended for
most forms of CRS. Surgery is indicated in case of persis-
tence of symptoms despite medical therapy, for correction of
anatomic deformities believed to be contributing to persis-
tence of disease and for debulking of advanced nasal polypo-

sis. CRS may relapse and eventually complicate in sinonasal
inflammatory polyposis and mucocele formation.

2.3  Sinonasal Polyps

Definition Sinonasal polyps are nonneoplastic peduncu-
lated swellings of the sinonasal mucosa. When multiple, they
are referred as polyposis. The majority of them are inflam-
matory allergic. Other polyps are of infective, chemical, or
familial etiology. The histological appearances of nasal pol-
yps do not always correlate well with their etiology.

2.3.1 Inflammatory Allergic Polyps

Definition Inflammatory allergic polyps (IAPs) are those
inflammatory swellings of the sinonasal mucosa of allergic
origin.

Synonym Inflammatory polyp

Epidemiology IAPs develop in patients of all ages, being
most commonly seen over 20 years of age. They arise most
frequently from the upper part of the lateral nasal wall and
from the ethmoidal region. Nasal cavities and paranasal
sinuses may be simultaneously involved, either unilateral or
bilateral.

Etiology and pathogenesis IAPs are due to allergens that
trigger the path of the hypersensitivity reaction type I (see
Sect. 2.2.1).

Macroscopy [APs are grapelike formations of soft
consistency and glassy appearance, measuring from a few
millimeters to several centimeters.

Microscopy IAPs are made up largely of myxoid edema-
tous tissue with pseudocysts containing eosinophilic protein-
aceous fluid and infiltrates of inflammatory cells usually
exhibiting heavy infiltration by eosinophils (Figs. 2.1 and
2.2), being accompanied by variable number of plasma cells
and some mast cells [22]. They are covered by respiratory
epithelium with goblet cell hyperplasia, squamous metapla-
sia, and thickening of the basement membrane. Seromucous
glands with mucin-containing cysts may also occur (Fig. 2.3).
Epithelial dysplasia may be present in rare cases. Granulomas
may be seen in polyps treated with intranasal injection,
application of steroids, or other oily medications. Atypical
fibroblasts with abundant cytoplasm, poorly defined cell bor-
ders, and large pleomorphic nuclei are present in a small pro-
portion of cases [23]. These atypical cells occur individually
and are more frequently found close to blood vessels
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Fig.2.1 Allergic polyp made up largely of edematous stroma contain-
ing proteinaceous fluid and infiltrate of inflammatory cells
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Fig.2.2 Allergic polyp with marked stromal edema and heavy infiltra-
tion by eosinophils

Fig.2.3 Allergic polyp containing a cystic seromucinous gland

Fig. 2.4 Atypical fibroblasts in an inflammatory allergic polyp:
enlarged fibroblasts with bizarre nuclei and occasional prominent
nucleoli appear interspersed in granulation tissue

(Fig. 2.4) or near the epithelial surface. Such stromal atypia
is a reactive phenomenon that should not be mistaken for
sarcoma.

Treatment and prognosis Complete excision is curative,
although recurrences may occur if exposure to allergens
persists.

2.3.2 Other Polyps

2.3.2.1 Antrochoanal Polyp

Definition Antrochoanal polyps (ACPs) are single polyps
that arise in the maxillary sinus, also known as antrum, and
extend into the middle meatus projecting posteriorly
through the ipsilateral choana [24]. Those polyps that arise
in the maxillary antrum and extend into the middle meatus
projecting anteriorly are known as antronasal polyps.
Killian polyp is a synonym of ACP commonly used by
rhinologists.

Epidemiology ACPs account for about 5 % of all sinonasal
polyps. Patients with ACP are younger than those with IAPs.

Macroscopy ACP is characterized by a long and thin stalk
which originates in the maxillary mucosa.

Microscopy Typically ACPs are devoid of the marked
eosinophilic infiltrate of IAPs and have sparser content in
mucous glands than the latter. ACPs usually have a promi-
nent fibrous stroma which surrounds thick-walled blood
vessels (Fig. 2.5) [25]. In addition, scattered, enlarged,
stromal cells with hyperchromatic nuclei are not an
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Fig. 2.5 Antrochoanal polyp with conspicuous fibrous stroma sur-
rounding the wall of blood vessels and lack of significant eosinophilic
infiltrate

uncommon finding in ACPs that should not be confused
with sarcoma [26].

Differential diagnosis ACP must be differentiated
from juvenile angiofibroma, as well as from low-grade
sarcoma.

Treatment and prognosis Complete resection, stalk included,
is curative.

2.3.2.2 Polyposis in Cystic Fibrosis
Definition Sinonasal polyps occurring in the context of
cystic fibrosis (CF).

Synonym Polyposis in mucoviscidosis

Pathogenesis CF is an autosomal disorder affecting chil-
dren with the presence of thick mucus, which obstructs,
among other ducts, the lumina of the airways and impairs
mucociliary function. CF is due to mutations of the CFTR
gene located at 7q31.2 [27].

Microscopy Nasal polyps in mucoviscidosis show cystic
glands filled with inspissated mucoid material and thicken-
ing of the basement membranes that surround the glands
[28, 29].

2.3.2.3 Polyposis in Immotile Cilia Syndrome

and Kartagener Syndrome
Immotile cilia syndrome (or primary ciliary dyskinesia) is a
genetic disease affecting ciliary movement and resulting in
respiratory infections and male infertility. Situs inversus may
be associated (Kartagener syndrome). About 15 % of patients
develop nasal polyps histologically indistinguishable from

other nasal polyps. Ultrastructural analysis of nasal biopsies
is needed to identify the alterations in the architecture of the
cilium in immotile cilia syndrome [30]. Mutations have been
detected in the following genes: DNAII(7p21), DNAHS
(5p14-5p15), and DNAH11(7p21) [31].

2.3.2.4 Angiomatoid Sinonasal Polyp

Definition Angiomatoid sinonasal polyps (ASNPs) are
characterized by the conspicuous proliferation of small
blood vessels, mostly capillaries, occurring within the myx-
oid background of conventional sinonasal polyps [32].

Epidemiology and etiology ASNP is a rare complication of
IAPs and ACPs that may be due to trauma or be iatrogenic.

Microscopy The angiomatoid changes seen in ASNPs are
characterized by the proliferation of numerous small blood
vessels within a myxoid background. Thrombotic phenom-
ena with heavy fibrin deposition are seen in nearly 50 % of
cases. Necrosis is always present if thoroughly searched.
Cellular atypia can be prominent but mitosis are rare and
atypical mitosis are absent [32].

Differential diagnosis ASNP must be differentiated from
angiosarcoma. Although cellular atypia can be prominent in
ASNP, malignancy is ruled out by the scarce number of
mitotic figures and the absence of atypical mitoses [33].

Treatment and prognosis Complete excision is curative.

2.4 Sinonasal Heterotopias
and Hamartomas
2.4.1 Heterotopic Neuroglial Tissue

and Encephalocele

2.4.1.1 Heterotopic Neuroglial Tissue

Definition Heterotopic neuroglial tissue (HNGT) is a mass
of displaced mature neuroglial tissue presenting intranasally,
in the adjacent nasal subcutaneous tissue or in both.

Synonyms Glial heterotopia and nasal glioma, although the
latter is a misnomer

Epidemiology HNGT mostly occurs in young children.

Etiology and pathogenesis Usually, HNGT is the result of
a congenital abnormality related to a variant of meningoen-
cephalocele in which connection with the intracraneal cen-
tral nervous system is lost [34, 35]. The lesion mainly arises
at the base of the nose or in the upper part of the nasal
cavity.
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Macroscopy HNGT may be polypoid and rarely measures
more than 2 cm.

Microscopy Histologically, HNGT is mostly composed
of a mixture of astrocytes, glial fibers, and fibrous connec-
tive tissue. Multinucleated glial cells are not infrequently
found (Fig. 2.6). Some glial cells can have large nuclei
resembling nerve cells. A few true nerve cells or even
ependymal elements can rarely be identified. Mitoses are
not found. Bona fide gliomas may occur in association
with HNGT [36].

Immunohistochemistry Staining for S-100 protein and
glial fibrillary acidic protein is positive, the latter being a
helpful diagnostic adjunct.

Treatment and prognosis Complete surgical excision is
curative. Recurrence may follow incomplete resection.

2.4.1.2 Encephalocele

Definition Nasal encephalocele (EC) is the result of the her-
niation of brain tissue and its leptomeningeal covering
through an osseous defect of the nasal roof.

Synonym Meningoencephalocele

Epidemiology EC mainly occurs in older children and also
in adults.

Etiology and pathogenesis An osseous defect at the base
of the skull, usually due to trauma, surgery, or infections,
facilitates the herniation of the brain.

Fig. 2.6 Heterotopic glial tissue composed of a mixture of astrocytes,
glial fibers, and fibrous connective tissue. A multinucleated glial cell is
seen at the center

Microscopy EC displays a mixture of neural, glial, and lep-
tomeningeal elements.

Differential diagnosis In contrast to heterotopias, encepha-
loceles are communicated with the central nervous system,
and tissues are fairly organized although they can show dys-
plastic changes [37]. In addition EC has to be distinguished
from glioma and teratoma.

Treatment and prognosis Complete resection of EC with
repair of the osseous defect at the base of the skull is manda-
tory to achieve cure.

2.4.2 Hamartomas

Definition Benign polypoid overgrowths in which well-
developed epithelial and mesenchymal sinonasal tissues are
present with variable participation [38]. Three types are rec-
ognized: respiratory epithelial adenomatoid hamartoma,
chondro-osseous and respiratory epithelial hamartoma, and
nasal chondromesenchymal hamartoma.

2.4.2.1 Respiratory Epithelial Adenomatoid
Hamartoma

Definition Respiratory epithelial adenomatoid hamartoma

(REAH) is a benign polypoid lesion with well-developed

branching glands covered with ciliated respiratory epithelium

[38].

Epidemiology REAH occurs in adults and is equally fre-
quent in men and women [39].

Etiology and pathogenesis The cause is unknown. REAH
may be the result from an exuberant hyperplastic reaction
within an inflammatory context, as most of cases develop in
association to nasal polyposis [39].

Molecular genetics The molecular profile of REAH shows
tumor suppressor gene alterations with a mean fractional
allelic loss of 31 %, an unusually high percentage for a non-
neoplastic entity, suggesting the possibility that may be a
benign neoplasm rather than a hamartoma [40].

Macroscopy Polypoid formations of soft consistency mea-
suring up to several centimeters.

Microscopy The seromucous epithelium of the deep muco-
sal glands in REAHs is characteristically replaced by ciliated
respiratory epithelium admixed with goblet cells accompanied
by thick bands of fibrous stroma in the underlying supportive
tissue (Figs. 2.7 and 2.8). When the deep glandular component
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Fig 2.7 Respiratory epithelial adenomatoid hamartoma: polypoid for-
mation with glandular-like spaces lined by respiratory epithelium and
supported by fibrous stroma

Fig 2.9 Seromucinous glandular hamartoma: abundant lobular aggre-
gates of modified seromucous glands supported by slightly edematous
stroma

Fig 2.8 Respiratory epithelial adenomatoid hamartoma: glandular-like
spaces lined by respiratory epithelium surrounded by fibrous stroma

is maintained and the overgrowth mainly consists of disor-
derly placed seromucinous glands, lacking myoepithelial
cells, the term “seromucinous glandular hamartoma” (SMGH)
is used [41, 42] (Figs. 2.9 and 2.10).

Differential diagnosis REAH and SMGH must be dif-
ferentiated from sinonasal polyps, inverted papilloma,
and the various types of low-grade adenocarcinomas
[43]. The latter may show CK20 or CDX?2 immunohisto-
chemical expression, not reported in hamartomatous
lesions [44].

Treatment and prognosis Conservative complete excision
is curative [45].

Fig 2.10 Seromucinous glandular hamartoma: disorderly placed sero-
mucous glands, devoid of surrounding myoepithelial cells

2.4.2.2 Chondro-osseous and Respiratory

Epithelial Hamartoma
Definition Chondro-osseous and respiratory epithelial
hamartoma (COREH) combines the features of REAH with
juxtaposed cartilaginous and osseous structures.

Epidemiology etiology, and pathogenesis: Similar to REAH
Macroscopy COREH is similar in shape to REAH but has
harder consistency and abundant cystic formations on the cut

section (Fig. 2.11).

Microscopy Immature to mature benign chondral and osse-
ous trabeculae appear juxtaposed with gland-like formations
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Fig 2.11 Chondro-osseous and respiratory epithelial hamartoma:
chondro-osseous septation involving cystic spaces
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Fig 2.12 Chondro-osseous and respiratory epithelial hamartoma:
osseous septa partially divide wide areas containing ducts and cysts
lined by respiratory epithelium (Courtesy of Prof. M. Pfalz, Zurich,
Switzerland)

covered with respiratory epithelium and supportive fibrous
stroma (Fig. 2.12) [46].

Differential diagnosis COREH must be mainly distin-
guished from nasal chondromesenchymal hamartoma. The
latter mostly occurs in children and the former in adults.

Treatment and prognosis As in REAH, conservative com-
plete resection is curative.

2.4.2.3 Nasal Chondromesenchymal Hamartoma
Definition Nasal chondromesenchymal hamartoma
(NCMB) is a benign pseudotumoral overgrowth composed
of an admixture of chondroid, stromal, and cystic spaces.

Epidemiology and pathogenesis NCMH is a rare lesion
mostly occurring in male newborns under 3 months of age
[47, 48]. Very rare examples occur later in life. Although

NCMHs are more frequent in nasal cavities, they can also
arise from the nasopharynx and paranasal sinuses [41]. The
cause is unknown. The occurrence of NCMH as initial lesion
in children with pleuropulmonary blastoma predisposition
syndrome has been reported [49]. In this disorder, NCMH
arises secondary to germline and somatic mutations of the
gene DICERI.

Macroscopy NCMH can reach up to 8 cm in size [48].

Microscopy NCMH consists of irregular nodules of mature
hyaline cartilage in lobular arrangement. The chondroid nod-
ules are surrounded by stroma that may be loose and myxoid
or dense and collagenous. Blood-filled cystic spaces with
features similar to aneurysmal bone cyst, as well as micro-
cysts, within the myxoid areas can be seen. Ossicles, trabec-
ulae of immature bone, osteoclast-like giant cells, and foci of
mature adipose tissue can be found occasionally. The stro-
mal spindle cells usually are positive for smooth muscle
actin and the chondroid cells for S-100 protein.

Differential diagnosis NCMH needs to be distinguished
from COREH, chondrosarcoma, mesenchymal chondrosar-
coma, and chondroblastoma, entities that are exceedingly
rare in newborns. The ectomesenchymal chondromyxoid
tumor, although sharing certain similarities with NCMH,
only occurs in the oral cavity.

Treatment and prognosis Combined intranasal and neuro-
surgical approach may be required to achieve complete
resection, which is curative [48].

2.5 Pseudotumors

2.5.1 Mucocele
Definition Mucocele is a cyst filled with mucous that develops
within a sinus cavity as the result of occlusion of the ostium.

Epidemiology The most common sites of occurrence are
the frontal and the sphenoidal sinuses.

Etiology and pathogenesis Most commonly is due to
infection but also may result from trauma or be congenital
[50]. Retained secretions cause expansion of the sinus and
bone erosion.

Microscopy The cyst is lined by respiratory epithelium that
shows prominent goblet cell hyperplasia [51, 52]. Expansion of
the cyst may cause atrophy and metaplasia of the epithelium.
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Treatment and prognosis Surgical evacuation of the
involved sinus by removal of the occlusion achieves excel-
lent results.

2.5.2 Necrotizing Sialometaplasia

Definition Necrotizing sialometaplasia (NSM) is a reactive
change of seromucous glands that undergo squamous
metaplasia.

Etiology and pathogenesis Etiology relates to an ischemic
event. Trauma has been claimed also as a cause of these
lesions.

Clinical aspects It presents as a localized swelling that
becomes ulcerated.

Microscopy Glandular lobular architecture is preserved,
with squamous metaplasia of ducts and acini and glandular
infarction. Mucin spillage elicits inflammation. The overlying
epithelium can show pseudoepitheliomatous hyperplasia.

Differential diagnosis The most important entities to be
considered are squamous cell carcinoma (SCC) and muco-
epidermoid carcinoma. Proliferation in NSM is usually low,
a feature that can be helpful in the distinction.

Treatment and prognosis Healing occurs spontaneously;
therefore, surgical treatment is not necessary [53].

2.5.3 Organizing Hematoma

Definition Sinonasal organizing hematoma (OH) is a mass
of hemorrhage in the nose and paranasal sinuses.

Synonyms ‘“Cholesterol granuloma” and “rhinitis caseosa”

Etiology and pathogenesis OH is in most cases the result
of occult submucosal hemorrhage in the maxillary sinus due to
external trauma or tooth extraction. Resolution of the hema-
toma produces the formation of cholesterol granulomas [54].

Macroscopy A sessile mass is seen, consisting of dark-red
hemorrhagic areas admixed with pale “cheesy” zones com-
posed of cholesterol.

Microcopy In OH, large areas of degenerated blood and
deposits of fibrin predominate, which are being organized by
granulation tissue. Resolution of the hematoma produces the
formation of cholesterol granulomas and fibrosis, simulating
a foreign body reaction. Often, there are areas of irregular

blood vessels, occasionally lined by bizarre endothelial cells,
which may be mistaken for a malignant vascular tumor [55].

Differential diagnosis OH must be mainly differentiated
from angiosarcoma.

Treatment and prognosis Surgical removal of the mass is
curative.

2.5.4 Amyloidosis

Epidemiology Isolated amyloid deposition in the sinonasal
mucosa is a rare event, with about 20 cases reported in the
English literature [56, 57].

Macroscopy Grossly, the lesion appears as a friable to hard
tumorlike mass, with frequent hemorrhage.

Microscopy Histologically, there is a deposition of
intensely eosinophilic material in the stroma, around blood
vessels and around ducts of seromucous glands, which is
often associated with diffuse chronic inflammation and for-
eign body granulomatous reaction. Amyloid stains orange
with Congo red and is apple-green birefringent at polarized
light examination. Immunohistochemistry may help to
identify the type of amyloid deposition. In the head and
neck, most cases are of the primary (AL) type; therefore,
they show immunoreactivity with AL (kappa or lambda
light chain amyloid) [58].

Treatment and prognosis Surgical removal has a palliative
purpose.

2.5.5 Myospherulosis

Definition Myospherulosis is characterized by the presence
of cyst-like spaces lined by flattened histiocytes and contain-
ing clusters of brownish spherules resembling fungi [59-61].

Epidemiology Myospherulosis is a rare entity, with less
than 200 cases reported [62].

Etiology and pathogenesis The lesion is usually found in
patients who have had previous operations [63]. It is now
recognized that the spherules are extravasated red cells that
have been altered by interaction with traumatized fat or
petrolatum-based ointments and gauzes used in surgical
procedures.

Microscopy The spherules lie loosely or within sacs formed
by thin refractile membranes. The brownish spherules do not
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stain with PAS or Gomori methenamine silver, and their
morphology does not correspond with any known fungus
[64]. They are found within fibrous granulation tissue which
may show a foreign body reaction.

Treatment and prognosis Surgical removal produces
excellent results.

2.5.6 Eosinophilic Angiocentric Fibrosis

Definition Eosinophilic angiocentric fibrosis (EAF) is a
disorder that compromises the airways due to progressive
obstruction.

Etiology and pathogenesis Recent findings support that
EAF is part of the spectrum of IgG4-related systemic dis-
eases [65, 66].

Epidemiology EAF is a rare, chronic, benign, condition of
the upper respiratory tract occurring predominantly in adult
women [67, 68].

Microscopy Initially, the histologic picture is characterized by
non-necrotizing eosinophilic vasculitis involving capillaries and
venules of the sinonasal mucosa, accompanied by an inflamma-
tory infiltrate with lymphocytes, plasma cells, histiocytes, and
occasional neutrophils (Fig. 2.13). In late lesions, there is a char-
acteristic obliterative perivascular onionskin fibrosis, while the
inflammatory infiltrate is less dense (Fig. 2.14) [67].

Fig. 2.13 Eosinophilic angiocentric fibrosis: initial lesion with non-
necrotizing eosinophilic vasculitis involving capillaries and venules
(Courtesy of Dr. F. Garcia-Bragado, Pamplona, Spain)

The differential diagnosis includes reactive processes of the
sinonasal mucosa, like granulomatosis with polyangiitis
(Wegener’s), Churg-Strauss disease, Kimura disease, angio-
lymphoid hyperplasia with eosinophilia, and IgG4-associated
disease.

Treatment and prognosis Surgery offers palliation of the
nasal obstruction.

2.5.7 Surgical Ciliated Cyst of the Maxilla

Definition Surgical ciliated cyst of the maxilla is a locally
aggressive lesion that develops mainly as a complication of
surgery in the maxillary sinus region [69, 70].

Synonyms Postoperative maxillary cyst and paranasal cyst

Epidemiology and pathogenesis The incidence is variable.
It represents 19.5 % of all oromaxillary cystic lesions in the
Japanese population [69], while it is rare in Europe and the
United States. It occurs in adult subjects, with a mean age of
52 years [71]. There is no significant gender predilection [70,
71]. This cyst usually arises in the lateral wall of the maxilla
and expands toward the canine fossa or toward the nasal wall
or sphenopalatine wall of the sinus. Some lesions may be
more aggressive and occupy the orbit floor or ethmoidal air
cells (Fig. 2.15). There are also reports of mandibular local-
ization. The lesion is likely to be caused by sinus or nasal
mucosa entrapment in the bone healing process after an oste-
otomy in these sites.

Macroscopy Surgical ciliated cyst is usually unilocular, but
multilocular lesions have also been observed. The wall

Fig. 2.14 Eosinophilic angiocentric fibrosis: late lesion with oblitera-
tive perivascular onionskin fibrosis. Masson’s trichrome
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Fig 2.15 Surgical ciliated cyst of the maxilla: CT scan depicts a cyst
in the lateral wall of the maxilla that expands to contact with the floor
of the orbit (Courtesy of Dr. P. Claros, Barcelona, Spain)

shows variable thickness, and the content is brown muci-
nous, more rarely serous. Purulent fluid and cholesterol crys-
tals are frequently seen [70].

Microscopy The wall of the cyst characteristically displays
a fibrous connective tissue band, often with mild-to-moderate
inflammatory infiltrate, which appears entrapped between
the osseous wall and the overlying mucosa (Fig. 2.16). The
mucosa is lined by an epithelium, which is pseudostratified
ciliated in two-thirds of the cases, transitional in 28 % and
squamous in 6 %. Goblet cells are also present, and their
number increases with local infiltration of inflammatory
cells into the cyst wall [71]. Epithelial dysplasia has been
rarely observed [70].

Differential diagnosis Surgical ciliated cyst should be
differentiated from mucocele of the maxillary sinus, which
presents as a cyst containing mucoid or gelatinous material,
lined by pseudostratified ciliated epithelium, sometimes
with areas of squamous metaplasia. However, the main dif-
ference with surgical ciliated cyst is that paranasal sinus
mucocele is not found in intraosseous location. Odontogenic
cysts, including radicular cysts and keratocyst, may also
occasionally present areas of ciliated epithelium. The clini-
cal history of previous surgery of the maxillary sinus
(Caldwell-Luc procedure) and the radiological aspect of
the lesion are helpful in the distinction [72].

Treatment and prognosis Treatment consists of surgical
removal of the lesion. Removal of the lesion is curative.

Fig 2.16 Surgical ciliated cyst of the maxilla: notice at the bottom the
characteristic band of periosteal fibrous thickening between the calci-
fied osseous wall and the lower part of the lamina propria of the respira-
tory mucosa

2.6 Fungal Diseases

Sinonasal fungal diseases are clinically classified as non-
invasive allergic, non-invasive fungus ball or mycetoma,
invasive chronic indolent, and invasive acute fulminant or
angioinvasive (Table 2.1). The correct distinction between
these four entities sometimes requires histologic, clinical,
and radiologic correlations.

2.6.1 Allergic Fungal Rhinosinusitis

Definition The allergic form of fungal rhinosinusitis (FRS)
is a non-invasive form of fungal infection, due to a localized
hypersensitivity response to fungal growth that arises in
areas of compromised mucus drainage.

Synonym Eosinophilic fungal sinusitis
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Table 2.1 Fungal diseases of sinonasal tract

Non-invasive rhinosinusitis Tissue-invasive rhinosinusitis

Allergic fungal sinusitis Invasive indolent

Fungus ball Invasive fulminant

Epidemiology Allergic FRS is the most common of all fun-
gal sinusitis and accounts for between 5 and 10% of all
chronic rhinosinusitis cases [73]. It most commonly affects
adolescents and young adults (mean age at diagnosis
21.9 years) [74]. There is no significant gender predilection.
The maxillary, ethmoid, and sphenoid sinuses are most com-
monly involved. Unilateral involvement may occur in some
cases [74]. It is associated with nasal polyps, atopy, asthma,
and elevated serum IgE [75].

Etiology In the first description of this disease, Aspergillus
sp. was recognized as the primary causative fungus [76], but
subsequent reports have evidenced that fungi of the dematia-
ceous family (Alternaria sp., Bipolaris sp., Curvularia sp.,
and others) are implicated in the majority of the cases [77].

Macroscopy At the time of surgery, allergic fungal mucin
is recognized as thick and highly viscous in consistency,
varying in color from light tan to brown, black, or dark green.

Microscopy The histological features necessary for the diag-
nosis of allergic FRS are detected in the mucin, rather than in
paranasal sinus mucosa, which shows the changes of a non-
specific inflammatory condition, without involvement by
fungi. The hallmark of the disease is the production of allergic
mucin in which mucous material alternates with cell debris
conferring a wavy appearance (Fig. 2.17). With hematoxylin
and eosin stain, the mucin has a basophilic background and
contains a mixed inflammatory cell infiltrate with a predomi-
nance of eosinophils, necrotic cell debris, and Charcot-Leyden
crystals (Fig. 2.18). Fungal hyphae are rare, scattered, and
fragmented and can be identified within the mucin with histo-
chemical stainings (Fig. 2.19), including Grocott and Gomori
methenamine silver [76, 78]. When fungal hyphae are not
identified, the term sinonasal allergic mucinosis is applied.

Differential diagnosis Allergic FRS must be differentiated
from other sinonasal fungal diseases, particularly from inva-
sive forms, including indolent, granulomatous, and fulminant
variants [9]. These are rare diseases in which fungi are found
in the mucosa, soft tissues, and bone [76]. Chronic non-inva-
sive fungal sinusitis, also known as fungus balls or myceto-
mas, is recognized as self-limited collections of matted fungal
hyphae confined most commonly to the maxillary sinus.

Treatment and prognosis To prevent recurrences, a combi-
nation of conservative surgery and adjunctive medical

Fig.2.17 Allergic mucinosis: basophilic pools of mucin alternate with
dense aggregates of eosinophilic leukocytes conferring a wavy
appearance

L

Fig. 2.18 Allergic mucinosis: a Charcot-Leyden crystal between lakes
of mucin and aggregates of eosinophilic leukocytes

Fig. 2.19 Allergic fungal sinusitis, scarce fungal hyphae in a lake of
mucin. Gomori methenamine silver
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treatments, including systemic and/or topical corticosteroids,
and immunotherapy to pertinent fungal and nonfungal anti-
gens is recommended [75, 79].

2.6.2 Non-invasive Fungal Rhinosinusitis

Definition Non-invasive FRS is a mycotic infection charac-
terized by the presence of a fungus ball in the sinus lumen,
without involving the adjacent tissues.

Synonyms Mycetoma, fungus ball, and extramucosal fun-
gal sinusitis

Epidemiology The maxillary sinus is the most commonly
involved. Ethmoid, frontal, and sphenoid sinuses are affected
less often.

Etiology and pathogenesis Non-invasive FRS occurs in
immunocompetent patients, being mainly caused by
Aspergillus sp. Other fungi are less common.

Macroscopy The consistency of the fungus ball may vary
from soft to hard with focal central calcification.

Microscopy As a non-invasive disease, the fungal mass is
present in the lumen of the sinus. Usually, the neighboring
mucosa shows mild chronic inflammation. In sections stained
with PAS-diastase or Gomori methenamine silver, the
Aspergillus sp. hyphae appear as dichotomously, acute-angle
branching septate hyphae 6-8 pm wide (Fig. 2.20).

Differential diagnosis Allergic FRS and invasive forms of
fungal sinusitis must be ruled out.

Fig. 2.20 Non-invasive fungal sinusitis: densely packed branching
hyphae of Aspergillus forming a fungus ball. Gomori methenamine silver

Treatment and prognosis Evacuation of the sinus with
removal of the fungus ball by endoscopic surgery is the rec-
ommended option. Antifungal medication is not required.

2.6.3 Invasive Fungal Rhinosinusitis

The spectrum of invasive FRS covers the chronic indolent
invasive and the acute fulminant forms [9, 75]. The first form
is found in immunologically competent patients and the lat-
ter is restricted to immunocompromised patients.

2.6.3.1 Chronic Invasive Fungal Rhinosinusitis
Definition Chronic invasive FRS is an uncommon form of
sinusitis characterized by a protracted clinical course despite
the finding of fungal tissular invasion. Chronic indolent inva-
sive fungal sinusitis is a synonymous.

Epidemiology Two forms of chronic invasive FRS are rec-
ognized: the nonspecific chronic invasive fungal sinusitis
and the granulomatous chronic invasive fungal sinusitis [80].

Etiology and pathogenesis Both of these conditions are
thought to be due to Aspergillus sp. and both occur in immu-
nologically competent patients.

Microscopy Fungi are found in the mucosa, soft tissues,
and bone. The presence of a granulomatous reaction, the rec-
ognition of which is strictly a function of histopathology, is
currently the sole means of identifying this category [75]. At
present, there is no histopathologic hallmark diagnostic of
nonspecific chronic invasive FRS, which may be better
labeled as “nongranulomatous chronic invasive” FRS.

Treatment and prognosis Surgical debridement and drain-
age are required. Systemic antifungal drugs may not be nec-
essary to achieve favorable response to treatment.

2.6.3.2 Fulminant Invasive Fungal Rhinosinusitis
Definition Invasive fulminant FRS is an acute, rapidly pro-
gressive, and life-threatening fungal infection characterized
by destructive tissue invasion with or without obvious vascu-
lar invasion.

Epidemiology Invasive fulminant FRS is most commonly
seen in adult immunocompromised patients.

Etiology and pathogenesis Invasive fulminant FRS has
been traditionally associated with Mucor sp. and poorly con-
trolled diabetics [81], but currently, invasive fulminant FRS
also encompasses Aspergillus sp., as well as dematiaceous
and non-dematiaceous fungi, with a strong association with
immunodeficiencies [75].



2 Nasal Cavity and Paranasal Sinuses

63

Fig. 2.21 Invasive fulminant fungal sinusitis: necrotic background
with wide nonseptated hyphae of Mucor species. Gomori methenamine
silver (Courtesy of Prof. J. Ramirez, Barcelona, Spain)

Microscopy Invasive fulminant FRS causes destructive
inflammation of the sinonasal tissues featured by a combination
of necrotic debris and tissue invasion with or without obvious
vascular invasion [75, 82]. Fungi are found in the mucosa, soft
tissues, and bone [76]. The fungus invasion of the blood vessels
causes thrombosis, and the surrounding affected tissues may
exhibit coagulative necrosis and hemorrhage, while the inflam-
matory reaction is scant. Although the architecture of the sur-
rounding tissues may fade away, the fungi can often be recognized
(Fig. 2.21). In tissue sections stained with PAS-diastase or
Gomori methanamine silver, the Mucor sp. fungi are seen as
10- to 20-pm-wide nonseptate hyphae, usually branching at right
angles, whereas Aspergillus sp. hyphae appear as dichotomously,
acute-angle branching septate hyphae 68 pm wide.

Differential diagnosis Invasive fulminant FRS must be dif-
ferentiated from other types of fungal sinusitis, as well as
from other midfacial destructive and granulomatous lesions.

Treatment and prognosis The therapy for patients with
acute fungal sinusitis is multimodal and involves surgery and
antibiotic therapy. Aggressive surgical debridement and drain-
age and systemic antifungal drugs are mandatory. A quick his-
tological recognition of the fungi is of paramount importance
in the proper management of invasive fulminant FRS. A fro-
zen section may be required from the pathologist, as fungal
cultures are often negative and an early diagnosis and treat-
ment improves survival rates and lowers morbidity [8].

2.6.4 Rhinosporidiosis

Definition Rhinosporidiosis (RSP) is a special form of
chronic invasive granulomatous fungal disease that follows

a protracted course, growing in the form of polyps involv-
ing the upper respiratory tract, principally the nasal cavity
[83, 84].

Epidemiology Most cases of RSP occur in India and Sri
Lanka and less frequently in Brazil. Although very rarely,
RSP may be seen in any country.

Etiology and pathogenesis RSP is caused by the endospor-
ulating fungus Rhinosporidium seeberi. It affects immuno-
competent patients through endospores contaminating water
or soil.

Macroscopy RSP lesions may look alike allergic sinonasal
polyps.

Microscopy In RSP the mucosal and submucosal involve-
ment is characterized by the presence of thick-walled spo-
rangia measuring 50-350 pm in diameter and containing
numerous mucicarminophilic spores. They are associated
with a heavy chronic inflammatory reaction with occasional
foci of suppuration and foreign body giant cell reaction.
Sporangia also stain with PAS-diastase and Gomori methe-
namine silver.

Differential diagnosis Sinonasal polyps and papillomas, as
well as coccidiomycosis

Treatment and prognosis Surgical removal of the lesions.
Recurrence rate is low.

2.7 Midfacial Destructive Granulomatous
Lesions
2.7.1 Granulomatosis with Polyangiitis

Definition Granulomatosis with polyangiitis (GPA) is an
immunologically mediated inflammatory disease character-
ized by granulomatous vasculitis of the upper and lower
respiratory tracts together with glomerulonephritis. Variable
degrees of disseminated vasculitis involving both small
arteries and veins may also occur.

Synonym Wegener’s granulomatosis

Epidemiology GPA lesions in the upper respiratory tract
are ulcerative and destructive and occur mainly in the nasal
cavity and paranasal sinuses. At the time of initial presenta-
tion, the full clinical picture of the disease is rarely seen.

Clinical aspects A high percentage of patients develop ele-
vated c-ANCA as well as elevated proteinase 3 (PR3).
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Microscopy The hallmarks of GPA are the presence of geo-
graphic necrosis surrounded by palisaded histiocytes, granulo-
mas and scattered giant cells, vasculitis with fibrinoid necrosis
or infiltration of vessel walls by inflammatory cells, neutro-
philic microabscesses, and a mixed inflammatory infiltrate
with variable fibrosis (Figs. 2.22 and 2.23) [85-90].

Differential diagnosis The classic histological features of
GPA are not present in many biopsy specimens. Repeat biop-
sies and clinical correlations are often essential for early
diagnosis. In the early stages, when GPA is restricted to the
upper respiratory tract and ear, the diagnosis can be quite
difficult [90]. Stains for acid-fast bacilli and fungi are nega-
tive. GPA must be differentiated from allergic granulomato-
sis and vasculitis (AGV) also known as Churg-Strauss

Fig. 2.22 Granulomatosis with polyangiitis: presence of geographic
necrosis surrounded by granulomas and scattered giant cells

Fig. 2.23 Granulomatosis with polyangiitis: vasculitis with fibrinoid
necrosis, infiltration of vessel walls by inflammatory cells, giant cells,
and occasional epithelioid cells

disease, in which, besides vasculitis and poorly formed gran-
ulomas, eosinophils predominate with formation of eosino-
philic microabscesses [89]. In AGV, c-ANCA may be
occasionally elevated but PR3 is absent. NK-/T-cell lym-
phoma and diffuse large B-cell lymphoma are other differen-
tial diagnoses. Increased IgG4-positive cells can be seen in
sinonasal, orbital, and periorbital biopsies of GPA that could
induce a wrong diagnosis of IgG4-related disease [66].

Treatment and prognosis Concomitant administration of
cyclophosphamide and prednisone is recommended [90].

2.7.2 Leprosy

Definition Leprosy is a chronic infection caused by
Mycobacterium leprae that depending on the immunoreac-
tivity of the patients presents three clinical forms: leproma-
tous, tuberculoid, and indeterminate.

Epidemiology and pathogenesis Mycobacterium leprae
affects principally the cooler parts of the body as the upper
respiratory tract and especially the sinonasal region [91, 92].

Microscopy Lepromatous leprosy is the most frequent form
of this disease involving the nasal cavity [93]. It is character-
ized by nodular masses of foamy macrophages (Virchow
lepra cells) in which large numbers of acid-fast bacilli
(Mycobacterium leprae) are demonstrable by the Fite-Faraco
stain, a modified Ziehl-Neelsen method. Tuberculoid leprosy
is characterized by non-caseating granulomas and the indeter-
minate variant by a nonspecific chronic inflammatory reac-
tion; acid-fast bacilli are seldom demonstrable in these types.
Treatment Combination of rifampicin, dapsone, and
clofazimine

2.7.3 Tuberculosis

Definition Tuberculosis (TBC) is a chronic granulomatous
infection caused by Mycobacterium tuberculosis.

Epidemiology Tuberculosis (TBC) of the head and neck
occurs infrequently, and involvement of the nose is rare, rep-
resenting in most cases a secondary event to pulmonary
involvement [94].

Macroscopy In most cases, there is a polyp of the nasal
septum or an ulcerated granular lesion.

Microscopy TBC is characterized by caseating and conflu-
ent granulomas with surrounding epithelioid cells palisading
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and Langhans-type giant cells. Lack of caseation is uncom-
mon. Histologically, acid-fast bacilli may be occasionally
identified by the Ziehl-Neelsen stain. The definitive diagno-
sis is made by isolating Mycobacterium tuberculosis by cul-
ture and/or PCR from tissue removed during biopsy.

Differential diagnosis It includes all other granulomatous
diseases, mainly those with caseating type of necrosis. The
presence of intracranial extension may lead to a clinical
diagnosis of malignancy [95].

Treatment and prognosis Administration of tuberculo-
static drugs is usually curative.

2.7.4 Sarcoidosis

Definition Sarcoidosis is a chronic multisystem, non-
caseating granulomatous disorder of unknown etiology. The
upper aerodigestive tract is occasionally involved.

Epidemiology Besides the lung, hilar and mediastinal
lymph nodes, skin, liver, and other systems and organs,
several head and neck territories may be affected. The
sinonasal mucosa is rarely involved, and most patients have
generalized disease [96-99].

Microscopy Discrete non-caseating and non-confluent
granulomas are a distinguishing feature. Sarcoid granulomas
are composed predominantly of epithelioid histiocytes with
multinucleated giant cells and a peripheral rim of lympho-
cytes. Asteroid bodies and Schaumann’s conchoid calcium
concretions may be found in the cytoplasm of the giant cells.
Stains for acid-fast bacilli and for other infectious agents are
negative. Although no microorganisms are found in sarcoid
granulomas, cell wall-deficient forms of mycobacteria have
been detected by PCR [100].

Differential diagnosis Includes other granulomatous disor-
ders, like tuberculosis, leprosy, granulomatosis with polyan-
giitis, inhalant granulomatous processes, and cholesterol
granuloma [85].

Treatment and prognosis Corticosteroids are recom-
mended for treatment of clinically active disease. Outcome is
usually favorable. Low-dose corticosteroid treatment may be
required to maintain remission and prevent fibrosis.

2.7.5 Rhinoscleroma

Definition Rhinoscleroma (RNS) is a chronic bacterial
infection caused by Klebsiella rhinoscleromatis.

Epidemiology RNS is most prevalent in Russia, Belarus,
Poland, and central European countries. Central and upper
South  American countries are also endemic
areas [101].

Etiology Klebsiella rhinoscleromatis is a capsulated gram-
negative bacillus [83, 101].

Macroscopy Large nodular tumorlike masses are found in
the nasal cavity (Hebra nose). Less often, RNS nodules are
found in other parts of the upper respiratory tract.

Microscopy RNS nodules contain large macrophages
with abundant clear or vacuolated cytoplasm, known as
Mikulicz cells (Fig. 2.24). The causative organism may be
seen within these cells by the H&E stain; however, they are
better identified by the Warthin-Starry staining method or
by immunostaining for the Klebsiella capsular antigen. In
addition, there is fibrosis and heavy infiltration by chronic
inflammatory cells, mainly plasma cells showing numerous
Russell bodies. The mucosal epithelium may show squa-
mous metaplasia and occasionally prominent pseudoepi-
theliomatous hyperplasia. Exceptional examples of
squamous cell carcinoma have been reported, in associa-
tion with RNS [83, 101-103].

Differential diagnosis RNS must be ruled out from lep-
rosy, syphilis, yaws, TBC, leishmaniasis, rhinosporidiosis,
and paracoccidioidomycosis [101]. Another entity to be dis-
tinguished from RNS is Rosai-Dorfman disease.

Treatment and prognosis Prolonged treatment by tetracy-
cline and ciprofloxacin is recommended. Surgery may be
used for debulking the obstruction.

Fig. 2.24 Rhinoscleroma: large macrophages with abundant clear or
vacuolated cytoplasm (Mikulicz cells) and heavy infiltration by chronic
inflammatory cells (Courtesy of Prof. Y. Rogov, Minsk, Belarus)
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2.7.6 Leishmaniasis

Definition Cutaneous leishmaniasis is an infection of the
skin by a protozoan of the genus Leishmania. It comprises
three different entities: localized cutaneous leishmaniasis,
also known as “oriental sore” or “tropical sore,” mucocuta-
neous leishmaniasis, and disseminated anergic cutaneous
leishmaniasis [104].

Epidemiology Leishmaniasis of the nasal region when seen
in Mediterranean and Oriental countries is mostly in the
form of “oriental sore” caused by Leishmania tropica. In
Central and South America, leishmaniasis is mostly seen in
the form of mucocutaneous leishmaniasis caused by
Leishmania braziliensis [105, 106].

Disseminated anergic cutaneous leishmaniasis develops
in hosts lacking specific cell-mediated immune responses to
the distinct species of Leishmania. The parasites are
transmitted through the bites of blood-sucking female sand
flies of the genus Phlebotomus [104].

Microscopy The protozoan parasite (amastigote) is seen in
the cytoplasm of histiocytes or, extracellularly, measures 1.5—
3.0 pm in maximum dimension and has a nucleus and a rod-
shaped kinetoplast which stains positively with Giemsa. The
kinetoplast is more readily identified in Giemsa-stained
smears of exudates or scrapings than in paraffin sections. The
lesions, commonly found in the nasal mucosa and facial skin,
are associated with chronic inflammatory reaction and granu-
loma formation. They are in general circumscribed and self-
involutive in the case of the “oriental sore” and disfiguring
with marked destruction of the nasal septum in mucocutane-
ous leishmaniasis. In anergic cutaneous leishmaniasis, the
nodules show enormous amounts of histiocytes repleted with
leishmania [104].

Differential diagnosis Nasal leishmaniasis must be differ-
entiated from other granulomatous diseases such as rhino-
scleroma, paracoccidioidomycosis, yaws, leprosy, syphilis,
TBC, and histoplasmosis.

Table 2.2 Sinonasal papillomas

Treatment and prognosis Antimonial compounds remain
the treatment of choice. Prognosis is good in oriental sore,
resistant to healing in the mucocutaneous form, and unfavor-
able in anergic leishmaniasis.

2.7.7 Cocaine Abuse

Cocaine abuse (snorting) may be associated with severe nasal
necrotizing inflammation [107]. Endoscopically, there is atro-
phy of the inferior and middle turbinates and ulceration of the
nasal septum. Histologically, areas of necrosis are admixed
with acute and chronic inflammation; giant cells embracing
birefringent foreign body particles are often present; how-
ever, vasculitis is minimal or absent. The lesion may be con-
fused with granulomatosis with polyangiitis (Wegener’s).

2.7.8 Local Steroid Injections

A granulomatous lesion of the nasal mucous membranes
occurs in patients treated with injections of steroid prepara-
tions [108]. There is a central deposition of amorphous mate-
rial bordered by histiocytes and foreign body giant cells.
Occasional particles of birefringent crystalline material may
be present. Special stains should be performed to exclude the
presence of microorganisms.

2.8 Benign Epithelial Neoplasms

2.8.1 Sinonasal Papillomas

Sinonasal papillomas are usually divided into squamous cell
papilloma of the nasal vestibule and Schneiderian papillomas
of the nasal cavity and paranasal sinuses (Table 2.2). The first
are covered by the epithelium of the skin surface. The latter are
lined by the respiratory mucosa of the nasal cavity and parana-
sal sinuses (referred to as the Schneiderian membrane) and
comprise three histopathological types: exophytic, inverted,

Squamous Everted Inverted Oncocytic
Location Vestibule Nasal septum Lateral wall and sinuses Lateral wall and sinuses
Growth Exophytic Exophytic Endophytic-exophytic Exophytic-endophytic
Epithelium Keratinizing squamous | Non-keratinizing squamous | Non-keratinizing squamous | Oncocytic columnar

and ciliated and ciliated

Intraepithelial mucin cysts - + + +++
Recurrence Unusual Usual® Usual® Usual®
Malignancy Unusual Unusual 10% <10%

Modified from Wenig [567]
If incomplete excision
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and oncocytic. The histopathologic features that clearly differ-
entiate between the three types of Schneiderian papillomas
have been well documented [109]. Human papillomavirus
(HPV) types 6 and 11 are involved in the pathogenesis of exo-
phytic papillomas but not so consistently in the other two vari-
ants of Schneiderian papillomas [110-112]. All oncocytic
papillomas examined have been HPV negative [110, 112, 113].

2.8.1.1 Squamous Cell Papilloma of the Nasal
Vestibule

Definition A benign proliferative lesion composed of deli-

cate stromal papillae covered by squamous epithelium.

Squamous cell papillomas (SCPs) located in the nasal vesti-

bule are formed by keratinizing stratified squamous epithe-

lium of the skin surface [114].

Microscopy SCPs are exophytic and consist of a thickened
layer of differentiated squamous epithelium without evi-
dence of atypia or mitoses which is supported by arborescent
stalks of fibrovascular stroma. Varying degrees of keratiniza-
tion are present and hyperkeratosis, parakeratosis, or both
may be seen (Fig. 2.25).

Differential diagnosis SCP of the nasal vestibule must be
distinguished from exophytic papilloma of the
Schneiderian mucosa. The keratinizing nature of the squa-
mous epithelium in the former and the presence of mucous
epithelial cells in the latter are the key differentiating
features.

Treatment and prognosis SCPs of the nasal vestibule are
benign, rarely recur after simple excision, and in general are
not associated with HPV.

ar.- i -L

Fig.2.25 Squamous cell papilloma of nasal vestibule: thickened layer
of benign squamous epithelium is supported by arborescent stalks of
fibrovascular stroma

2.8.1.2 Everted (Schneiderian) Papilloma

Definition Everted (Schneiderian) papilloma (ESP) is com-
posed of papillary fronds with delicate fibrovascular cores
covered by multiple layers of epithelial cells.

Synonyms ESP is also known as exophytic, fungiform, sep-
tal, and transitional cell papilloma among other terms [115]

Epidemiology ESPs arise most frequently at the nasal sep-
tum and only very rarely in the lateral nasal walls or in para-
nasal sinuses [115]. Males are predominantly affected.
Patients tend to be younger than with other types of
Schneiderian papillomas. ESPs are almost always unilateral
[116]. No side is preferred and bilaterality is exceptional.

Macroscopy ESP is a single, warty tumor measuring up to
1.5 cm in diameter.

Microscopy ESP is composed of branching papillary struc-
tures, with papillae covered by stratified non-keratinizing
squamous epithelium, admixed with intermediate or transi-
tional cells and with ciliated respiratory epithelium that con-
tains interspersed mucin-secreting cells (Fig. 2.26). The
supporting stroma is fibrovascular.

Fig. 2.26 Exophytic papilloma: branching papillary structures mainly
covered by stratified non-keratinizing squamous epithelium that con-
tains interspersed mucin-secreting cells. Alcian blue stain
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Differential diagnosis The two main differential diagnoses
of ESP are inverted papilloma and oncocytic papilloma.
Neither the invaginated pattern of growth of inverted papil-
lomas nor the oncocytic columnar epithelium of oncocytic
papilloma is found in exophytic papilloma [109]. Non-
keratinizing squamous cell carcinoma can be easily ruled out
by the lack of atypia and invasion.

Treatment and prognosis Wide surgical excision is the best
choice of treatment to avoid recurrences. Recurrences occur in
about 2040 % of cases, which is less than in inverted papil-
lomas. Malignant transformation almost never occurs in ESP.

2.8.1.3 Inverted (Schneiderian) Papilloma

Definition Inverted (Schneiderian) papilloma (ISP) is a
papilloma in which the epithelium invaginates and prolifer-
ates inward the underlying stroma.

Synonyms Inverting papilloma [115]

Epidemiology and pathogenesis ISP is the most common
type of Schneiderian papilloma and accounts for about 60 %
of them [117]. This lesion occurs almost exclusively in the
lateral wall of the nasal cavity and in the paranasal sinuses,
although on rare occasions, it may also arise on the nasal
septum [115]. Patient’s age ranges between 30 and 50 years
and the male to female ratio is 3:1 [118]. Molecular studies
show supportive evidence of clonality in ISPs [119].

Macroscopy ISPs frequently have a polypoid appearance
and may be grossly indistinguishable from nasal polyps of
the common type.

Microscopy ISPs are characteristically composed of
invaginating crypts, cords, and nests covered by non-kera-
tinizing squamous epithelium, which alternates with
columnar ciliated respiratory epithelium and with interme-
diate or transitional epithelium. This newly formed duct
system is similar to the embryonic development of the nasal
mucosa [120]. The multilayered epithelium typically con-
tains mucous cells and mucin-filled microcysts. The invagi-
nation of the mucosa may result in the presence of
apparently discontinuous cell masses lying deep to the epi-
thelial surface, but the basement membrane is intact and
may be shown in continuity with that of the surface epithe-
lium [121]. An inverted growth is the hallmark of inverted
papilloma, but varying degrees of papillary growth may be
seen at the surface (Fig. 2.27) [116]. The surface is charac-
teristically lined by respiratory type of epithelium; never-
theless, foci of surface keratinization are occasionally
present [114]. A few regular mitoses may be found in the
basal and parabasal layers. Although the nuclei may show
mild nuclear irregularities and hyperchromatism, no
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Fig. 2.27 Inverted papilloma: inverted growth is the hallmark of
inverted papilloma, but varying degrees of papillary growth may be
seen at the surface

Fig.2.28 Inverted papilloma: inflammatory infiltrate is present between
the epithelial cells, within the dilated lumens of invaginated crypts, and
within the numerous microcysts of the respiratory epithelium

disturbances of the cellular polarity are found. An abundant
and edematous connective tissue stroma is a common fea-
ture of inverted papillomas. It usually contains macro-
phages and neutrophils, but eosinophils may also be
present. This inflammatory infiltrate may also be present
between the epithelial cells, within the dilated lumens of
invaginated crypts and within the numerous microcysts that
usually occur in the respiratory epithelium (Fig. 2.28).
Seromucinous glands are absent, but branching gland ducts
are often present. The tumor grows by extension to involve
the contiguous sinonasal epithelium [122].

Differential diagnosis ISPs must be distinguished mainly
from REAH and from squamous cell carcinoma with basa-
loid features.
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Treatment and prognosis If treated only by local surgical
excision, recurrence occurs in up to 75% of cases. Therefore,
lateral rhinotomy and medial maxillectomy are advisable for
tumors of the lateral nasal wall [123]. Carcinoma develops in
about 10-15% of inverted papillomas [114, 123, 124].
Carcinoma may coexist with inverted papilloma at the initial
presentation or originate subsequently [114, 122, 125-127].
According to the experience of Michaels and Hellquist [128],
carcinoma does not usually develop in the course of recurrences
of inverted papilloma. The presence of severe atypia or marked
keratinization in an inverted papilloma is always suspicious of
malignant transformation. In these instances, the entire speci-
men should be thoroughly examined to exclude an associated
carcinoma. Most associated carcinomas are squamous and less
often undifferentiated (Figs. 2.29 and 2.30) [129]; other types
may also occur such as verrucous carcinoma [130]. Carcinoma
associated with ISP has a 60 % 10-year survival rate [131].
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Fig. 2.29 Squamous cell carcinoma ex-inverted papilloma: cords and
nests of infiltrating squamous epithelium are seen at the lower left
(Courtesy of Prof. C. Erefio, Bilbao, Spain)

Fig. 2.30 Undifferentiated carcinoma ex-inverted papilloma: conflu-
ent nests of undifferentiated carcinoma originate from inverted papil-
loma at the bottom. The characteristic edematous stroma of inverted
papilloma is seen at the top (Courtesy of Prof. C. Erefio, Bilbao, Spain)

2.8.1.4 Oncocytic (Schneiderian) Papilloma
Definition Oncocytic (Schneiderian) papilloma (OSP) is
papilloma composed of both exophytic fronds and endo-
phytic invaginations lined by multiple layers of columnar
cells with oncocytic features.

Synonyms OSP is also known as “columnar” or “cylindri-
cal” cell papilloma [115]

Epidemiology OSP is the least common type of
Schneiderian papillomas. It comprises less than 5% of all
sinonasal papillomas [109, 114, 132—135]. Both sexes are
equally affected. Bilaterality has not been documented.

Macroscopy Tumors are in general small, although
occasionally may reach various centimeters in greatest
dimension.

Microscopy OSPs are composed of exophytic fronds and
endophytic invaginations lined by pseudostratified or multi-
layered columnar cells with prominent oncocytic features.
The cells have uniform hyperchromatic nuclei and abundant
eosinophilic, occasionally granular cytoplasm that contains
abundant mitochondria and stains for the mitochondrial
enzyme cytochrome C oxidase [136]. Goblet cells are not
found. Cilia may be occasionally encountered on the superfi-
cial epithelial layer. Intraepithelial microcysts containing
mucin and neutrophils are usually present. These microcysts
are larger than the similar structures also seen in inverted
papilloma. The tumor resembles inverted papilloma in its
sites of occurrence, the lateral wall of the nasal cavity and the
maxillary antrum.

Differential diagnosis OSP mustbe distinguished from low-
grade mucoepidermoid adenocarcinoma and other low-grade
adenocarcinomas of the sinonasal tract. Rhinosporidiosis is
the main entity to rule out in endemic countries like India
and South America, as sporangia of Rhinosporidium seeberi
may mimic the microcysts of OSP.

Treatment and prognosis The same treatment principles
apply for OSP as for ISP [134]. The rate of recurrence of
OSP is considered to be 36 %, which is slightly lower than
in inverted papilloma. The low frequency of these tumors
makes it difficult to evaluate its true malignant potential,
which seems to be similar to that of inverted papilloma
[133]. Atypical hyperplasia and carcinoma in situ changes
can be occasionally found (Fig. 2.31). Surgical excision
with wide margins is the treatment of choice. Invasive
squamous cell carcinoma, high-grade mucoepidermoid car-
cinoma, and undifferentiated carcinoma have been reported
in association with oncocytic papilloma [114, 132,
137-139].
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Fig. 2.31 Oncocytic papilloma with atypical cells: papillary fronds
formed by columnar cells with frequent atypical nuclei, oncocytic cyto-
plasm, and presence of microcysts

2.8.2 Salivary Gland-Type Adenomas

2.8.2.1 Pleomorphic Adenoma

Definition Pleomorphic adenoma is a tumor composed of
epithelial and modified myoepithelial cells variably mixed
with mucoid, myxoid, or chondroid ground substance.
Pleomorphism is architectural while cells are monomorphic.

Synonym Mixed tumor

Epidemiology Pleomorphic adenoma is the most frequent
benign glandular tumor of the sinonasal region. Most of them
arise on the nasal septum and the rest on the lateral nasal wall
or turbinates. Origin from the maxillary antrum is rare. Most
patients are between 20 and 60 years of age [140, 141].

Macroscopy Tumors are usually polypoid and may mea-
sure up to 5 cm.

Microscopy They are unencapsulated. Myoepithelial cells,
often of the plasmacytoid hyaline type, tend to predominate
over the glands [141].

Differential diagnosis Myoepithelioma is the main type of
tumor to differentiate from pleomorphic adenoma.

Treatment and prognosis Wide surgical excision is recom-
mended. The recurrence rate of sinonasal pleomorphic ade-
noma is much lower than for its counterpart in the major
salivary glands [140, 142].

2.8.2.2 Other Salivary Gland-Type Adenomas

Rare examples of sinonasal oncocytoma have been reported,
most arise from the nasal septum, although they may also arise
from the maxillary sinus [143, 144]. Those examples that have

behaved aggressively are more appropriately considered low-
grade adenocarcinomas rather than adenomas [141]. Intranasal
basal cell adenoma has been also documented [145]. In addi-
tion, myoepithelioma [146] and one case of sinonasal myoepi-
thelioma transformed into myoepithelial carcinoma following
multiple recurrences were reported [147].

2.8.3 Pituitary Adenomas

Definition Pituitary adenomas are benign tumors express-
ing the phenotype of cells of the anterior pituitary gland.

Epidemiology The rare pituitary adenomas of the sinonasal
region are in most instances extensions from intrasellar
tumors [148, 149]. Very unusually, they arise from ectopic
pituitary tissue as tumors from the sphenoid sinus or the
nasal cavity [150, 151].

Microscopy Extrasellar pituitary adenomas are histologi-
cally similar to tumors within the sella [148, 149]. The main
growth patterns are diffuse, ribbonlike, papillary, and pleo-
morphic. Most consist of chromophobe cells (Fig. 2.32).
Immunohistochemistry is required for classification accord-
ing to the hormones produced [152].

Differential diagnosis Main pitfalls to avoid in pituitary ade-
nomas presenting as sinonasal tumors include carcinoma, mela-
noma, paraganglioma, and olfactory neuroblastoma [152, 153].

Treatment and prognosis Complete surgical removal of
pituitary adenomas is mandatory. Radiotherapy is required in
incomplete resections as well as an optional dopamine agonist.

2.8.4 Primary Sinonasal Ameloblastoma

Definition Ameloblastoma (AMB) primary of the sinonasal
tract is a tumor derived from remnants of odontogenic epithe-
lium, having similar features to its gnathic counterparts (see
Chap. 4) and devoided of significant osseous involvement [ 154].

Epidemiology Primary sinonasal AMBs are rare tumors
that present in the nasal cavity and in the maxillary sinus
[154—-159]. The mean age of patients at presentation is about
60 years; the rate of men versus women is of 4 to 1 [154].

Macroscopy Frequently presents as a polypoid mass of
variable size and rubbery consistence.

Microscopy AMB consists of centrally placed islands and
nests of epithelial stellate reticulum cells, surrounded by
columnar ameloblastic epithelium. The columnar epithelium
presents a characteristic nuclear palisading with reverse


http://dx.doi.org/10.1007/978-3-662-49672-5_4

2 Nasal Cavity and Paranasal Sinuses

71

Fig. 2.32 Ectopic pituitary adenoma: cords and nests of chromophobe
cells often surrounded by strands of hyaline deposits.
Immunohistochemistry was positive for prolactin

Fig.2.33 Sinonasal odontogenic keratocyst: corrugated squamous epi-
thelium with palisading of basal cell lines the inner surface of the cyst,
while adjacent Schneiderian epithelium covers the lumen of the maxil-
lary sinus

polarity, due to the presence of cytoplasmic subnuclear vacu-
oles that displace the nuclei away from the basement mem-
brane toward the stellate reticulum. Occasional foci of
squamous metaplasia may be found in the stellate reticulum.
Immunostaining for calretinin is positive in over 90 % of
AMB [160]. Remnant bands of covering respiratory epithe-
lium may be found, which have been considered as a possi-
ble source of the tumor [154].

Differential diagnosis AMB must be distinguished mainly
from basal cell adenoma, pleomorphic adenoma, basaloid
squamous cell carcinoma, adenoid cystic carcinoma, and
biphasic synovial sarcoma. Unicystic AMB must be told
apart from odontogenic keratocyst (Fig. 2.33).

Treatment and prognosis Excellent results are usually
achieved after surgical excision with margins free of tumor.
Ameloblastoma is a benign, but locally aggressive tumor
that requires long-term follow-up to control the risk of
recurrence.

2.9 Benign Sinonasal Soft Tissue
and Neural Neoplasms
2.9.1 Hemangiomas

Hemangiomas of the upper respiratory tract may be of the
lobular capillary, cavernous or venous types [161].

2.9.1.1 Lobular Capillary Hemangioma

Definition Lobular capillary hemangioma (LCH) is a
benign proliferation of capillary blood vessels adopting a
lobular configuration [161].

Synonym Pyogenic granuloma.

Epidemiology and pathogenesis The sinonasal mucosa
accounts for 29 % of the LCH of the upper aerodigestive tract.
Although the cause of LCH is unknown, it has an association
with trauma, pregnancy, and oral contraceptives [161].

Clinical features The nasal and the vestibular septum are
typical sites for LCH. Nasal obstruction and epistaxis are the
most common early symptoms.

Macroscopy LCHs present as red-colored polypoid forma-
tions with a collar-like invagination around its basis. They
measure up to 1.5-2 cm.

Microscopy LCH consists of lobular arrangements of
blood-filled capillaries separated by loose connective tissue.
The blood supply is provided by a feeder vessel with branches
ramifying to the lobules (Fig. 2.34). Nasal LCHs are covered
often by squamous metaplastic epithelium. Superficial stro-
mal edema and ulceration are common accompanying fea-
tures. At the ulcerated zone, conventional granulation tissue
may be found.

Differential diagnosis LCH should be distinguished mainly
from conventional polypoid granulation tissue, which has
a distinctive radial distribution of capillary blood vessels
and lacks lobular arrangements. Other differential diag-
noses include papillary endothelial hyperplasia, angioma-
toid polyp, bacillary angiomatosis, glomangiopericytoma,
Kaposi’s sarcoma, and angiosarcoma.

Treatment and prognosis After complete excision, recur-
rences of LCH are rare.
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Fig. 2.34 Lobular capillary hemangioma: lobular arrangements of
blood-filled capillaries separated by loose connective tissue. The blood
supply is provided by a feeder vessel at the base of the lesion

Fig. 2.35 Cavernous hemangioma: multiple, thin-walled, markedly
dilated blood vessels separated by fibrous stroma

2.9.1.2 Cavernous Hemangioma

Definition Cavernous hemangiomas are neoplastic prolif-
erations of thin-walled blood vessels with marked luminal
dilatation.

Epidemiology Cavernous hemangiomas of the sinonasal
tract are commonly intraosseous or involve the turbinates or
the lateral nasal wall. They occur mainly in men in the fifth
decade of life [163].

Microscopy As elsewhere in the body, they are composed
of multiple, large thin-walled, dilated blood vessels sepa-
rated by fibrous stroma (Fig. 2.35).

Differential diagnosis Cavernous hemangioma of the sinona-
sal tract has to be distinguished from venous hemangioma, a
rare vascular tumor in this location being composed of thick-
walled veins with abundant smooth muscle. Other differential
diagnoses include sporadic telangiectasia, hereditary telangiec-
tasia (Osler-Weber-Rendu syndrome), vascular malformations,
angiomatoid polyps, and papillary endothelial hyperplasia.

Treatment and prognosis Complete removal is the treat-
ment of choice whenever possible. Recurrences occur after
incomplete resection.

29.2 Fibroma and Fibrous Histiocytoma

2.9.2.1 Fibroma
Definition Sinonasal fibroma is a benign nodular prolifera-
tion composed of fibroblasts and collagen.

Epidemiology and pathogenesis Sinonasal fibromas are
uncommon lesions, mainly seen in the nasal cavity. Their
distinction from reactive fibrosis may be controversial. A
few true examples reported in the past [164] continue to be
recognized as such nowadays [165].

Macroscopy Sinonasal fibromas are small nodules of pol-
ypoid configuration that may measure up to 1 cm.

Microscopy They consist of a proliferation of fibroblastic
spindle cells intermingled with bands of collagen. Cytoplasms
are inconspicuous and nuclei are bland, although on occa-
sions may depict slight pleomorphism. Mitoses are minimal
or absent (Fig. 2.36).

Differential diagnosis Sinonasal fibromas must be distin-
guished from other benign sinonasal myofibroblastic prolif-
erations. True sinonasal fibromas are only immunoreactive
for vimentin.

Treatment and prognosis Complete removal is curative.

2.9.2.2 Fibrous Histiocytoma

Definition Benign fibrous histiocytoma (BFH) is a benign
nodular proliferation composed of fibrohistiocytes and
collagen.

Epidemiology Since the advent of immunohistochemistry,
tumors typed as sinonasal BFHs have become an exceed-
ingly rare entity.

Clinical features BFH presents as a yellow-tan nodule
or polyp, most commonly causing nasal obstruction or
bleeding [165].
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Fig.2.36 Fibroma of the nasal vestibule: fibroblastic dermal prolifera-
tion covered by hyperplastic squamous epithelium

Microscopy BFH is composed of spindle-shaped cells
arranged in a storiform pattern admixed with histiocytic cells
and multinucleated giant cells.

Differential diagnosis The distinction from other benign
sinonasal spindle cell proliferations is largely based on the
immunohistochemical findings. BFH is immunoreactive for
vimentin and for markers of macrophages such as CD68.

Treatment and prognosis Benign fibrous histiocytoma
may recur if incompletely excised.

2.9.3 Leiomyoma and Myofibroma

2.9.3.1 Leiomyoma
Definition Leiomyoma is a benign nodular proliferation
composed of smooth muscle cells.

Epidemiology Sinonasal leiomyomas are rare tumors.
They occur in adults and preferentially involve the nasal
cavities [166].

Clinical features Nonspecific symptoms of nasal obstruc-
tion [166]

Microscopy Their morphologic and immunohistochemical
profiles are identical to those of leiomyomas of other sites.
An origin from blood vessel walls has been postulated.
Leiomyomas usually express smooth muscle actin, muscle-
specific actin, and desmin.

Differential diagnosis The distinction of leiomyoma from
myofibroma is mainly based on immunohistochemical fea-
tures and onthe presenceinthelatter ofahemangiopericytoma-
like vascular network, which is lacking in the former (see
also Sect. 2.9.3.2). The distinction of leiomyoma from leio-

myosarcoma is based on the absence of atypia and mitoses in
the former.

Treatment and prognosis Complete removal of leiomyo-
mas is curative. Huang and Antonescu have proposed to
separate a category of smooth muscle tumors of uncertain
malignant potential, characterized by the presence of 1-4
mitotic figures/10 high-power fields, which tend to pursue a
more aggressive behavior than leiomyoma [167].

2.9.3.2 Myofibroma

Definition Myofibromas are solitary nodular proliferations
composed of benign myofibroblasts. Myofibromatosis is the
term for the presence of multiple myofibromas.

Epidemiology Most myofibromas are seen in young chil-
dren. Sinonasal myofibromas are very rare [168].

Microscopy Myofibromas are made up of interlacing fascicles
of plump spindle cells, with weakly eosinophilic cytoplasm and
bland, round to oval nuclei. The cellular density may vary between
the different areas. In the densely cellular areas, the blood vessels
may show hemangiopericytoma-like features [ 169]. Myofibromas
express smooth muscle actin and muscle-specific actin and are
usually negative for desmin and other markers [170].

Differential diagnoses Sinonasal myofibromas must be
differentiated from leiomyomas, as well as from glomangio-
pericytoma and low-grade myofibroblastic sarcoma.

Treatment and prognosis Complete excision of myofibro-
mas is the recommended treatment. Incompletely removed
tumors may recur.

2.9.4 Schwannoma, Neurofibroma,
and Neurothekeoma

2.9.4.1 Schwannoma
Definition Schwannoma is a benign tumor, composed of
differentiated, neoplastic Schwann cells [162].

Synonym Neurilemmoma

Epidemiology About 4 % of schwannomas of the head and
neck region arise in the sinonasal tract [163]. Schwannomas
of the sinonasal mucosa are usually not associated with type
2 neurofibromatosis.

Clinical aspects They usually present as polypoid lesions
involving the nasal cavity and/or a paranasal sinus, with non-
specific symptoms of obstruction, compression, or extension
in the surrounding structures [162].
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Microscopy Histologically, the tumor is composed of elon-
gated wavy-shaped monomorphic spindle cells, with eosino-
philic cytoplasm and oval nucleus. Antoni type A and type B
areas usually coexist within the lesion, and nuclear palisading
may be present. Focal degenerative nuclear atypia has been
described, while mitotic activity is absent to low. A consistently
reported feature of sinonasal schwannomas is the lack of tumor
encapsulation which determines an apparently infiltrative growth
pattern. Immunohistochemically, sinonasal schwannoma is
intensely reactive for S-100 protein and also for vimentin [171].

Differential diagnosis It includes neurofibroma and other
spindle cell lesions of the sinonasal mucosa, like angiofi-
broma, solitary fibrous tumor, and leiomyoma. Particular
care should be taken in evaluating cellular schwannomas
with a predominance of Antoni type A areas, which should
not be confused with malignant spindle cell neoplasms, like
malignant peripheral nerve sheath tumor, fibrosarcoma, leio-
myosarcoma, and spindle cell melanoma.

Treatment and prognosis Complete removal of sinonasal
schwannomas is curative.

2.9.4.2 Neurofibroma

Definition Neurofibroma is a benign tumor of peripheral
nerve sheath phenotype with mixed cellular components
including Schwann cells, perineural hybrid cells, and intra-
neural fibroblasts [162].

Epidemiology Neurofibromas of the sinonasal mucosa
are rare, usually solitary, and sporadic, not associated with
multiple neurofibromatosis, type 1 (von Recklinghausen’s
disease).

Etiology and pathogenesis Experimental induction of
peripheral nerve sheath tumors of the Gasserian ganglion
and the orbital and maxillary regions has been achieved after
prenatal and postnatal exposure to ethylnitrosourea [172].

Microscopy Neurofibromas appear as unencapsulated
lesions composed of a mixture of Schwann cells and fibro-
blasts embedded in a predominately myxoid stroma.
Residual neurites may be found at the center of the lesion
[162, 173].

Differential diagnosis Due to the overlap of the histologi-
cal features, it may be difficult to differentiate neurofibroma
from schwannomas of the sinonasal mucosa. Neurofibroma
should be distinguished also from myxoma, which is S-100
protein negative.

Treatment and prognosis Complete removal is the treat-
ment of choice for solitary neurofibroma.

2.9.4.3 Neurothekeoma

Definition Neurothekeoma is a rare benign neoplastic pro-
liferation derived from nerve sheaths and arranged in lobules
separated by fibrous septa.

Epidemiology The tumor may be seen anywhere in the
body. One neurothekeoma of the paranasal sinuses has been
reported in a 3-year-old boy [174].

Microscopy A syncytium of spindle and epithelioid-like
cells often admixed with osteoclastoid cells and occasional
myxomatous areas appears surrounded by fibrous septations
that confer the lobular pattern. Tumor cells are usually posi-
tive for vimentin and glial fibrillary acidic protein, while
reactivity for S-100 protein is variable. Cytokeratin markers
are constantly negative.

Treatment and prognosis Complete resection is curative.

2.9.5 Meningioma

Definition Meningioma is a tumor derived from meningo-
thelial cells.

Epidemiology Meningiomas of the sinonasal tract may
extend directly from the central nervous system or arise from
ectopic extracranial tissue. Although rare, they are more
commonly seen in the orbit, ear, and skin of the head and
neck than in the sinonasal tract. Sinonasal meningiomas tend
to occur in younger patients than intracranial meningiomas
[162, 175].

Microscopy Histologically, they are similar to meningio-
mas elsewhere, being the meningothelial type the most fre-
quent. Aggressive variants of meningioma may be seen
mainly within the group of primary intracranial sinonasal
meningiomas.

Treatment and prognosis Surgical removal with margins
free of tumor is mandatory. Extracraneal sinonasal meningio-
mas have usually an excellent prognosis. Primary intracranial
sinonasal meningiomas require aggressive surgery [176].

2.9.6 Juvenile Angiofibroma
Definition Juvenile angiofibroma (JAF) is a benign and richly
vascularized fibrous neoplasm that arises in the posterior nasal

cavity and neighboring nasopharynx in young males [177].

Synonym Nasopharyngeal angiofibroma
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Fig.2.37 Juvenile angiofibroma: well-demarcated polypoid formation
with white-red cut surface and a lobulated contour

Epidemiology JAF arises in the confluence of the postero-
lateral nasal wall and the lateral nasopharynx and occurs
nearly always in young males [177, 178]. Although JAFs
almost invariably arise in the nasopharynx and often extend
secondarily to the sinonasal region, about 1.5 % of angiofi-
bromas involve the nasal cavity alone [179].

Clinical aspects Although benign JAF has a tendency to
recur and is locally destructive, causing pressure necrosis of
adjacent soft tissue and bone, it may occasionally extend into
paranasal sinuses, into the orbit, and intracranially.

Macroscopy JAFs are sessile or polypoid lobulated forma-
tions of rubbery consistency, well demarcated but devoid of
a capsule (Fig. 2.37). The cut surface is whitish and a rich
vascularization is not always apparent.

Microscopy JAFs are composed of vascular and fibrous ele-
ments in varying proportions. The vessels in the superficial
portions of the tumor are mainly gaping capillaries which
may become compressed with increasing stromal fibrosis.
Thick-walled vessels without elastic membranes and with
irregular, incomplete, or absent muscle coats and focal inti-
mal thickenings are usually present in the deeper portions of
the tumor. These vessels resemble those normally seen in the
submucosa of the nasal conchae. The vascular elements are
embedded in fibrous tissue which varies in cellularity and col-
lagenization. Stellate fibroblast-like cells are often present
close to the blood vessels. The tumor cells express vimentin
and the vascular endothelial cells CD31 and CD34. Pericytes

Fig. 2.38 Juvenile angiofibroma: blood vessels embedded in fibrous
tissue showing intravascular microembolization, a therapeutic proce-
dure before surgery

that surround parts of small blood vessels stain for smooth
muscle actin. The nuclei of fibroblastic cells of juvenile
angiofibroma are strongly positive for testosterone receptors
[180]. Ultrastructurally the nuclei of angiofibroma contain
characteristic dense granules [181]. Occasionally, the fibro-
blasts may exhibit cytologic atypia, and some of these cells
may be multinucleated, but mitosis are rare. Mast cells may
be numerous. There may be focal thrombosis, hemorrhage,
and chronic inflammatory reaction. With the advent of preop-
erative selective embolization, iatrogenic emboli may be
encountered in resected specimens (Fig. 2.38) [182]. For fur-
ther reading on this tumor, see Chap. 6.

2.10 Borderline Soft Tissue Neoplasms
2.10.1 Glomangiopericytoma

Definition Glomangiopericytoma (GPC) is a sinonasal
tumor with perivascular myoid phenotype, showing features
of glomus and pericytes [183, 184]. It is characterized by the
proliferation of oval, polyhedral, or spindle-shaped cells
arranged about vascular channels provided with a single
layer of endothelial cells [185, 186].

Synonyms Hemangiopericytoma-like tumor, sinonasal
hemangiopericytoma, and sinonasal glomus tumor

Epidemiology GPCs arise in the nasal cavity as well as in
the paranasal sinuses. They show a slight predilection for
females. Most of them develop in the seventh decade of life.

Clinical features Nasal obstruction, epistaxis, and difficulty
of breathing are usual presenting symptoms. A rare associa-
tion with osteomalacia has been recently reported [187, 188].
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Fig. 2.39 Glomangiopericytoma: rich interconnection of thin-walled
blood vessels surrounded by uniform spindle-shaped cells with oval or
elongated bland nuclei and pale cytoplasm

Macroscopy GPCs are usually polypoid measuring in aver-
age 3 cm and may reach up to 8 cm in size [189].

Microscopy GPC contains numerous thin-walled blood
vessels that often may adopt a staghorn configuration and on
occasions are surrounded by prominent hyalinization. The
tumor cells, typically arranged around the blood vessels, are
of uniform size with regular oval or elongated nuclei and
pale cytoplasm; mitoses are very rare and without atypia
(Fig. 2.39). The cells may also be arranged in short haphaz-
ard fascicles or in sheets of closely packed cells containing
compressed capillaries. Areas of poor cellularity, myxoid
change, and fibrosis are not uncommon. The tumor cells are
enmeshed by collagen type IV fibers and entirely situated
outside the capillaries which are lined by a single-layer of
normal-looking endothelium.

Immunohistochemistry GPCs show diffuse reactivity for
actins, factor XIIIA, and vimentin, lacking diffuse staining for
other markers. GPC vessels stain for muscle-specific actin
[184].

Differential diagnosis It includes lobular capillary heman-
gioma, solitary fibrous tumor, leiomyoma, myofibroblastic
low-grade sarcoma, synovial sarcoma, and leiomyosarcoma
[184]. In GPC the tumor cells are enmeshed by collagen type
IV fibers; this feature, well shown by reticulin stain or by
anti-collagen IV antibodies, helps to distinguish the tumor
from angiosarcoma [184]. In due clinical settings, other dif-
ferential diagnoses to consider are Kaposi’s sarcoma and
phosphaturic mesenchymal tumor.

Treatment and prognosis Complete surgical removal is the
recommended treatment for GPCs achieving an overall 5-year
survival of about 90 %; recurrence may occur many years
after initial surgery and may rarely metastasize [184, 189].
Aggressive GPCs (malignant glomangiopericytomas) are
very uncommon and often show size larger than 5 cm, bone
invasion, nuclear atypia, necrosis, increased mitotic number,
and proliferation index higher than 10 % [184, 189, 190].

2.10.2 Desmoid-Type Fibromatosis

Definition Desmoid-type fibromatosis (DTF) is a nonme-
tastasizing unencapsulated myofibroblastic proliferation that
has a tendency for local invasion and recurrence.

Synonyms Desmoid tumor, extra-abdominal fibromatosis,
and aggressive fibromatosis

Epidemiology DTF rarely arises in the sinonasal tract
[164, 191].

Microscopy DTF is composed of interlacing fascicles of
bland spindle-shaped myofibroblasts, in a collagenous back-
ground of parallel-running fibers. Focal myxoid areas may
be found. Immunohistochemistry: Actins and vimentin are
positive while desmin only occasionally. Beta-catenin pres-
ents intranuclear localization [192].

Differential diagnosis DTF must be distinguished from
fibrosarcoma, solitary fibrous tumor, fibroma, and reactive
types of fibrosis.

Treatment and prognosis Complete surgical removal is
the treatment of choice; positive or close (<1 mm) resection
margins are predictive of recurrences [193]. DTFs of the
sinonasal tract tend to have lower recurrence rates than those
arising in other locations [164].

2.10.3 Solitary Fibrous Tumor

Definition Solitary fibrous tumor (SFT) of the nose and
paranasal sinuses is a fibroblastic proliferation with variable
cellularity and vascularity having features identical to those
of SFT of the pleura [194-196].

Epidemiology The sinonasal region is the second most
common location for SFTs of the upper aerodigestive tract,
only preceded by the oral cavity. SFTs mainly develop in
adults, with slight predominance in women [194—198].
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Fig. 2.40 Solitary fibrous tumor: fibroblastic proliferation, collagen
production, and variably dilated blood vessels. Identical features to the
pleural counterpart

Clinical features Nasal obstruction is the most common
presenting symptom.

Macroscopy Sinonasal SFTs are polypoid to nodular for-
mations of firm consistency that usually measure several
centimeters [199].

Microscopy SFTs are characterized by a disorderly prolifera-
tion of small spindle cells with bland nuclei and inconspicuous
cytoplasms that produce abundant amounts of collagen
(Fig. 2.40). The proportion of cells and collagen may vary con-
siderably between the different areas. Mitoses are quite uncom-
mon; growth is slow and expansile. Usually vascularization is
prominent with blood vessels forming thick collagenized walls;
in other areas hemangiopericytoma-like vessels may be found.
Mucosal ulceration, necrosis, and invasion are usually absent.
Nevertheless, recent examples of malignant SFTs of the upper
aerodigestive tract have been reported [200].

Immunohistochemistry SFTs are immunoreactive for
CD34, BCL2, CD99, and vimentin [195].

Differential diagnosis The main differential diagnoses of
SFT are sinonasal glomangiopericytoma and juvenile angio-
fibroma. Also, other benign and malignant spindle cell
tumors must be distinguished from SFT.

Treatment and prognosis Fully excised SFTs with free mar-
gins do not recur. This is the case for sinonasal polypoid SFTs.
Broad-based SFTs are difficult to remove and prone to recur.
Progression of recurrences is in most cases very slow [199]. The
very rare examples of malignant SFT behave aggressively [200].

2.11 Malignant Neoplasms

Malignant sinonasal tumors comprise less than 1% of all
cancers seen in humans and represent about 3 % of all malig-
nancies of the head and neck region [201, 202]. Despite the
low rate of malignancy arising in the sinonasal tract, a great
variety of histological types of tumors may be found [121,
122]. The advent of electron microscopy and the more recent
advances in immunohistochemistry, and in gene technologies,
have further refined the criteria for their correct recognition
[203], which recent comprehensive publications have made
available worldwide [204, 205].

Geographical differences in the relative frequency of cer-
tain histological types of malignant sinonasal tumors may be
related to variations in the exposure to carcinogens [206]. In
Table 2.3, the histological types of malignant sinonasal
tumors collected at the Hospital Clinic of the University of
Barcelona from 1976 to 2005 are presented in decreasing
order of frequency. Keratinizing squamous cell carcinoma,
undifferentiated carcinoma, non-keratinizing squamous cell
carcinoma, malignant lymphoma, malignant mucosal mela-
noma, intestinal-type adenocarcinoma, adenoid cystic carci-
noma, low-grade adenocarcinomas, and olfactory
neuroblastoma are the most frequent histological types. Most
common sinonasal carcinogens in humans are cigarette
smoking, high-risk HPV, radiation therapy, nickel, chro-
mates, wood dust, boot and shoe dusts, and isopropyl
alcohol.

A practical way to start typing malignant sinonasal tumors
is to separate them into large and small cell categories.
Among the large cell malignant tumors, the most common
types are squamous cell carcinoma, non-keratinizing squa-
mous cell carcinoma, malignant mucosal melanoma,
intestinal-type adenocarcinoma, and low-grade adenocarci-
nomas. Sinononasal undifferentiated carcinoma, malignant
lymphoma, adenoid cystic carcinoma, and olfactory neuro-
blastoma are among the most common small cell tumors.
Large cell tumors account for approximately 75% of the
malignant sinonasal tumors and the small cell tumors for the
remaining 25 %.

For staging of malignant sinonasal tumors, Ref. [207] is
recommended, as well as Tables 13 and 14 in Chap. 17.

2.11.1 Keratinizing Squamous Cell Carcinoma

Definition Keratinizing squamous cell carcinoma (KSCC)
is a malignant epithelial neoplasm originating from the
mucosal epithelium of the nasal cavities or paranasal sinuses
with histological evidence of squamous differentiation and
keratin production.
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Table 2.3 Malignant sinonasal tumors at the Hospital Clinic, University Barcelona Medical School

Histological Frequency Men ‘Women Mean Age
Type of tumor Nr % Nr % Nr % Age Range
Keratinizing SCC 54 27 38 70 16 30 64 39-87
Undifferentiated carcinoma 26 13 19 73 7 27 60 41-87
Non-keratinizing SCC 19 9.5 15 79 4 21 59 26-84
Malignant lymphoma 19 9.5 15 79 4 21 59 9-89
Malignant melanoma 14 7 7 50 7 50 69 56-89
High-grade adenocarcinoma 13 7 10 77 3 23 59 16-81
Adenoid cystic carcinoma 11 5 7 64 4 36 58 22-69
Low-grade adenocarcinoma 10 5 4 40 6 60 64 28-92
Olfactory neuroblastoma 7 3 3 43 4 57 36 2-67
Mucoepidermoid carcinoma 4 2 3 75 1 25 55 50-61
Malignant fibrous histiocytoma 4 2 3 75 1 25 56 35-65
Plasmacytoma 4 2 3 75 1 25 51 50-65
Rhabdomyosarcoma 4 2 2 50 2 50 30 851
Malignant schwannoma 3 1.5 1 33 2 67 57 27-70
Adenosquamous carcinoma 2 1 2 100 - - 66 61-71
Myoepithelial carcinoma 2 1 2 100 — - 47 29-66
Kaposi’s sarcoma 2 1 2 100 - - 37 34-40
Teratocarcinosarcoma 1 0.5 1 100 - - 76 -
Ewing’s sarcoma (PNET) 1 0.5 - - 1 100 23 -
Total 200 100 137 69 63 31 58 2-92

Synonyms Conventional squamous cell carcinoma and
squamous cell carcinoma NOS

Epidemiology At the nasal vestibule, KSCC is the most
common malignancy [208-210]. Due to early recognition
and easy access to treatment, they usually have more favor-
able prognosis than their counterpart of the sinonasal region.

Sinonasal KSCC comprises up to 45-50 % of the malig-
nant tumors of this region in several series [211, 212]. They
predominate in males and the great majority are seen in
patients aged over 50 years. The maxillary antrum, the lat-
eral nasal wall, and the ethmoid sinuses are the most common
sites (Fig. 2.41) [213]. Other locations such as the nasal sep-
tum and the nasal floor are less usual; the frontal and sphe-
noid sinuses are rarely involved. These tumors grow by local
extension, infiltrating the neighboring structures, but lymph
node metastases are rare [214].

Etiology and pathogenesis The occupational epidemiol-
ogy of KSCC has been strongly related to exposure to nickel
[215-218] and to a lesser extent to chromium, isopropyl
alcohol, and radium [219]. As in other territories of the respi-
ratory tract, a definite association between sinonasal KSCC
and cigarette smoking has been documented [220, 221].
Chronic sinonasal inflammation is considered as a predis-
posing factor. A case of carcinoma of the maxillary antrum
after thorotrast exposure has been reported [222].

Fig. 2.41 Main locations of sinonasal malignant tumors: / maxillary
sinus, 2 ethmoid and lateral wall, 3 nasopalatine septum, 4 nasal sep-
tum, and 5 roof of the nasal cavity (Courtesy of Prof. J Traserra,
Barcelona, Spain. Ref: [213])

Nitrosamines and to a lesser extent formaldehyde are strong
nasal carcinogens in laboratory rodents [223, 224].
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Fig. 2.42 Keratinizing squamous cell carcinoma: proliferation of
malignant squamous cells with keratin pearls

Macroscopy Sinonasal KSCCs display gross features simi-
lar to those of other upper aerodigestive tract territories.

Microscopy KSCCs originate in the respiratory sinonasal
mucosa from areas of preexisting squamous metaplasia and
manifest the same range of histological appearances as those
arising in other sites. They are characterized by the prolifera-
tion of malignant squamous epithelial cells with keratin pro-
duction and intercellular bridges (Fig. 2.42). Malignancy is
graded according to the degree of differentiation, cellular
pleomorphism, and mitotic activity. They are divided into
well-differentiated, moderately differentiated, and poorly dif-
ferentiated forms. Most KSCC of the sinonasal tract present as
moderately or poorly differentiated tumors. Special types of
squamous cell carcinoma (SCC), such as verrucous carcinoma
[225], spindle cell carcinoma [226, 227], basaloid squamous
cell carcinoma [228, 229], and adenosquamous carcinoma
[230, 231], are occasionally found in the sinonasal tract.

Immunohistochemistry and in situ hybridization The
prototypical KSCC is p53 positive, p16 negative, and high-
risk HPV negative.

Differential diagnosis KSCC has to be mainly differ-
entiated from NKSCC and from other special types of
SCC. Well-differentiated carcinomas are uncommon in this
territory and when encountered need to be differentiated
from pseudoepitheliomatous types of hyperplasia and from
verrucous carcinoma.

Treatment and prognosis Complete surgical resection com-
bined with radiotherapy and optional chemotherapy is recom-
mended [232, 233]. Regional lymph node involvement is seen
in about 17 % of sinonasal squamous cell carcinomas and dis-
tant metastases in about 1.5 % [214]. For neoplasms circum-

scribed to the nasal cavity, the 5-year survival is slightly above
50 % [234], whereas in neoplasms of the maxillary antrum, the
5-year survival may be as low as 25 % [220].

2.11.2 Non-keratinizing Squamous
Cell Carcinoma

Definition Non-keratinizing squamous cell carcinoma
(NKSCC) is a malignant epithelial neoplasm originating
from the mucosal epithelium of the nasal cavities or paranasal
sinuses with squamous differentiation and lack of histologi-
cal evidence of keratin production.

Synonyms Cylindrical cell carcinoma, transitional cell car-
cinoma, and Schneiderian carcinoma. The name cylindrical
cell carcinoma was first coined by Ringertz in 1938 [235]; it
was the preferred term in the 1991 WHO classification [121],
until the 2005 WHO classification recommended non-kera-
tinizing squamous cell carcinoma as the most appropriate
term [202]

Etiology and pathogenesis NKSCC is etiopathogeneti-
cally related with HPV [236-238]. In SCC with biologically
active HPV, inactivation of the Rb protein by the HPV E7
protein leads to pl6 overexpression because Rb normally
represses the transcription of pl16. HPV-positive HNSCC
also expresses the oncoprotein E6 that binds and degrades
wild-type p53 protein [238]. Unlike carcinomas of the uter-
ine cervix, where HPV infection and 7P53 mutations are
mutually exclusive events, HPV infection and TP53 overex-
pression sometimes occur together in HNSCC, but disruptive
TP53 gene mutations are not encountered in HPV-positive
carcinomas [239, 240].

Epidemiology NKSCC affects males more often than
women, at younger ages than keratinizing carcinoma, between
40 and 60 years of age, in patients that usually do not drink
alcohol nor smoke tobacco [241, 242]. Twenty percent of
sinonasal SCC is HPV positive and shows non-keratinizing
histological features [236-238]. Eighty-two percent of them
were type 16, 12 % types 31/33, and 6 % type 18 [243].

Macroscopy The tumors grow in most cases as exophytic
masses showing either corrugated or smooth surface. They
may arise from the antrum, the lateral nasal wall, or the eth-
moid, being the antrum the most frequent site. They may
occur concomitantly with other nonneoplastic polypoid
formations.

Microscopy Main histological features of NKSCC are the
presence of islands and interlaced cords of squamous epithe-
lial cells with the lack of maturation, absence of keratiniza-
tion, and moderate to significant degree of atypia (Fig. 2.43).
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Fig. 2.43 Non-keratinizing squamous cell carcinoma: islands and
interlaced cords of squamous epithelial cells with poor maturation,
absence of keratinization, and moderate to significant atypia

The tumor invades into the underlying fibrosed tissue with an
expanding, smooth and lobulated, generally well-delineated
border, although foci of infiltration by irregular small nests or
strands may be seen. NKSCC is usually moderately or poorly
differentiated, being in the latter case difficult to recognize as
SCC. Occasionally, some degree of keratinization may be
seen. When Kkeratinization is conspicuous, there may be
microscopic overlap with KSCC [202]. Some of these tumors
may also overlap with the papillary, basaloid SCC, adeno-
squamous [244], and lymphoepithelial-like types of SCC.
The papillary variant of NKSCC is composed of papillary
fronds, thick ribbons, and polystratified masses of commonly
cylindrical cells that give rise quite often to invaginations of
the surface epithelium [245]. The tumor cells have a ten-
dency to form palisade arrangements perpendicular to the
underlying basement membrane (Fig. 2.44). The nuclei are
atypical and show increased mitotic activity, as well as
abnormal mitotic figures. The basement membrane remains
in most cases conspicuous, despite stromal infiltration, which
should not be regarded as carcinoma in situ. Recent studies
have shown that not only the papillary type but most of the
variants of head and neck SCC may be associated with high-
risk HPV [244, 246-248].

Immunohistochemistry HPV-positive NKSCCs are immu-
nohistochemically positive for pl6 protein in a diffuse and
intense fashion (Fig. 2.45). Positivity must be nuclear,
although cytoplasmic positivity is also seen [236-238].

Molecular diagnosis HPV detection may be achieved
through various techniques [203], such as DNA-PCR [236]
or DNA-ISH (Fig. 2.46) [237], as well as mRNA-PCR [238]
or mRNA-ISH assays [249]; the latter have gained increas-

Fig. 2.44 Papillary non-keratinizing squamous cell carcinoma: papil-
lary fronds usually composed of cylindrical cells, with tendency to
form palisade arrangements perpendicular to the basement membrane

ing relevance as it is not the presence of the virus alone but
its transcriptional activity what confers pathogenicity. For a
more detailed description of these methods, the reader is
referred to Chap. 6.

Differential diagnosis In addition to rule out KSCC and the
different sinonasal SCCs that are negative for HPV, itincludes
the Schneiderian papillomas of the inverted and oncocytic
types, especially when they have concomitant carcinomatous
changes. Both types of papilloma lack the atypical cellularity
constantly seen in NKSCC. When Schneiderian papillomas
coexist with NKSCC, or with other types of carcinoma, the
two components appear usually demarcated one from the
other although in contiguity. When the invaginating crypts
of an inverted papilloma are filled with the cords and rib-
bons of a keratinizing or non-keratinizing SCC, the lesion
represents a conventional squamous cell carcinoma arising
in an inverted papilloma, which implies a worse prognosis
than that of NKSCC.
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Fig. 2.45 Exophytic non-keratinizing squamous cell carcinoma: dif-
fuse and intense positive immune reaction for p16 protein

An unusual variant of HPV-related carcinoma with ade-
noid cystic-like features arising in the sinonasal tract was
recently described because of immunohistochemical pl6
protein expression. It was characterized by a nested growth
with a prominent basaloid component showing myoepithe-
lial differentiation, microcystic spaces, and even ductal
structures. Evidence of squamous differentiation, when pres-
ent, was restricted to the surface epithelium [243]; more
experience with this type of tumor may be needed to clearly
separate it from the HPV-related basaloid SCC. A unique
example of low-grade papillary Schneiderian carcinoma has
been very recently reported [250].

Treatment and prognosis NKSCC behaves as locally
aggressive tumor, and the recommended treatment is complete
surgical excision followed by radiotherapy. NKSCC bears a
better prognosis than conventional squamous cell carcinomas
[236, 237, 251]. The mechanisms underlying this favorable
outcome may involve the combined effects of immune surveil-
lance to viral-specific tumor antigens, an intact apoptotic

Fig. 2.46 Non-keratinizing squamous cell carcinoma: intranuclear
detection of HPV 16 DNA by in situ hybridization

response to radiation, and absence of widespread genetic alter-
ations associated with smoking [252-255].

2.11.3 Sinonasal Undifferentiated Carcinoma

Definition Sinonasal undifferentiated carcinoma (SNUC) is
a high-grade malignant epithelial neoplasm of the nasal cavity
and paranasal sinuses, composed of small- to medium-sized
cells, lacking evidence of squamous or glandular differentia-
tion, as well as of rosette formation [256-258].

Epidemiology etiology, and pathogenesis SNUC occurs
in both sexes over a wide age range, with a median in the
sixth decade of life. Cigarette smoking [257] and nickel
exposure [218] have been associated with SNUC. Epstein-
Barr virus (EBV) and the deletion of the retinoblastoma
gene have been ruled out as factors involved in the develop-
ment of this tumor (Table 2.4). Ionizing radiation is another
etiologic factor, for radiotherapy either for retinoblastoma
or for nasopharyngeal carcinoma has been associated with
SNUC [259]. High-risk HPV has been recently related to
SNUC [260].

Clinical aspects The most common symptoms are nonspe-
cific and include nasal obstruction, proptosis, cranial nerve
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Table 2.4 Immunohistochemical and molecular features of SNUC

CK ++
EMA +
NSE -
Synaptophysin -

Chromogranin -
S-100 protein -
HR-HPV
EBV -
del 13q14 -
Other markers -

Fig.2.47 Sinonasal undifferentiated carcinoma: CT scan demonstrating
bilateral occupation of the nasal cavity, perforation of the nasal septum,
extensive involvement of paranasal sinuses, including left sphenoid and
also the left orbit (Courtesy of Prof. J. Traserra, Barcelona, Spain)

palsies, periorbital swelling, diplopia, epistaxis, and perior-
bital pain [257]. Most tumors present in advanced stage with
involvement of multiple paranasal sinuses and invasion of
adjacent structures, including the orbit, the cranial cavity and
the nasopharynx (Fig. 2.47).

Macroscopy The tumors are often extensive lesions.

Microscopy SNUC is composed of small- to medium-
sized, undifferentiated cells, which arise via dysplastic
changes from the basal cells of the surface epithelium. The
cells are polygonal with distinct borders, showing round to
oval, hyperchromatic or vesicular nuclei, with either incon-
spicuous or slightly prominent nucleoli, surrounded by mod-
erate amount of either amphophilic or eosinophilic
cytoplasm. Mitotic figures are common (Fig. 2.48). The
tumor forms nests, cords, and sheets of cells that show fre-
quent areas of central necrosis and tendency to vascular and
perineural invasion (Fig. 2.49).

Fig. 2.48 Sinonasal undifferentiated carcinoma: interconnected nests
of small- to medium-sized, polygonal undifferentiated epithelial cells
with distinct borders. They show round to oval, hyperchromatic, or
vesicular nuclei, surrounded by moderate amount of cytoplasm

Fig. 2.49 Sinonasal undifferentiated carcinoma: nests of small to interme-
diate epithelial cells showing pleomorphic atypical nuclei, with either incon-
spicuous or slightly prominent nucleoli, mitosis, and areas of necrosis
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Immunohistochemistry SNUCs are immunoreactive with
epithelial markers, such as simple epithelium-type cytokera-
tins (Fig. 2.50) [261] and epithelial membrane antigen
(EMA). Synaptophysin, chromogranin, and other neuroen-
docrine markers are negative [262]. In a recent report, up to
47 % of SNUCs have been found positive for high-risk HPV
[260]. EBV is negative [256, 259] (Table 2.4).

Electron microscopy Ultrastructural studies demonstrate
poorly formed desmosomes in quite a number of cells, while
the presence of tiny bundles of tonofilaments is very rare.
Neurosecretory granules are either absent or very rarely
found (Fig. 2.51).

Genetics Few cases of SNUC have been examined cytoge-
netically, and they showed a complex karyotype [263].
Activating genomic mutations of clinically relevant genes,
including AKT, BRAF, CDK4, CTNBI, EGFR, FBXW7,
JAK2, c-KIT, KRAS, PDGFR, PI3K, and VEGF, have not
been detected [264, 265].

Fig. 2.50 Sinonasal undifferentiated carcinoma: strong immune reac-
tion of the tumor cells with the marker of low molecular weight cyto-
keratins CAM 5.2

Differential diagnosis The three main differential diag-
noses of SNUC are small cell neuroendocrine carcinoma
(SCNC), large cell neuroendocrine carcinoma (LCNC), and
high-grade olfactory neuroblastoma (ONB). All four entities
may share some overlapping clinical and light microscopic
features. However, SNUC, SCNC, and LCNC show a marked
immunoreactivity for cytokeratins that is not seen in ONB,
and on the other hand, SNUC lacks the marked neuroendo-
crine immunoreactivity seen in SCNC, LCNC, and ONB
(Table 2.5). Most lesions categorized in the past as grade IV
ONB are now considered to be either SNUC or SCNC. This
is important because SNUC, SCNC, and LCNC have worse
prognosis than ONB. The recently described NUT carci-
noma can be separated from SNUC based on the presence of
NUTM]1 gene rearrangement or NUT immunohistochemical
positivity. Notably, in the past, NUT carcinomas arising in
the sinonasal tract may have been diagnosed as SNUC [266].

In addition, SNUC needs to be distinguished from other
primary sinonasal tumors, such as solid adenoid cystic carci-
noma, microcytic malignant melanoma, NKSCC, primary
sinonasal nasopharyngeal-type undifferentiated carcinoma,
lymphoma, and others.

Treatment and prognosis SNUCs are very aggressive
tumors, with frequent local recurrence and spread to lymph
node and distant sites. In most instances, the tumor is so
large and the infiltration is so extensive that complete surgi-
cal resection cannot be achieved. Neck involvement in
advanced local disease is considered a poor prognostic sign
[267]. Combined treatments, including surgery and adjuvant
radiotherapy, or surgery, radiotherapy, and chemotherapy,

Fig. 2.51 Sinonasal undifferentiated carcinoma: ultrastructurally,
poorly formed desmosomes are seen joining the cells (Courtesy of Prof.
J.A. Bombi, Barcelona, Spain)
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seem to offer the best chance of cure compared with either
modality alone [268, 269]. High-dose chemotherapy and
autologous bone marrow transplantation have been consid-
ered as a form of treatment [270]. Prognosis of SNUC is dis-
mal, with a median survival of 4 months to 1 year [257, 258].
In a recent meta-analysis of outcome, 26.3% of patients
were alive with no evidence of disease, 21.0 % were alive
with disease, and 52.7 % were dead of disease [267].

2.11.4 Primary Sinonasal Nasopharyngeal-
Type Undifferentiated Carcinoma

Definition A poorly differentiated squamous cell carci-
noma or histologically undifferentiated carcinoma accompa-
nied by a prominent reactive lymphoplasmacytic infiltrate,
morphologically similar to nasopharyngeal carcinoma, that
originates in the sinonasal tract.

Synonym Sinonasal lymphoepithelioma.

Although nasopharyngeal carcinoma (NPC) almost
invariably arises in the nasopharynx [271], “bona fide” pri-
mary sinonasal nasopharyngeal-type undifferentiated carci-
nomas (PSNPC) have been recently reported [259]. Due to
the undifferentiated appearance of cells in NPC and PSNPC,
these tumors may be lumped together with SNUC if unaware
of their differences [256, 259, 261]. SNUC does not arise in
the nasopharynx, but bulky lesions may extend into this
region. Also NPC may extend from the nasopharynx into the
sinonasal region. The distinction between these tumors can
generally be made on purely histological grounds, since
SNUC lacks the lymphoplasmacytic cell infiltrate seen in
most cases of NPC and PSNPC. Immunohistochemistry and
in situ hybridization are of great help in difficult cases. All
three, NPC, PSNPC, and SNUC, react positively for low
molecular weight cytokeratins and EMA. In contrast, NPC
and PSNPC are positive for EBV, whereas SNUC is nega-
tive. Until very recently, confusion of NPC and PSNPC with
SNUC has led to the belief that some SNUCs were related to
EBV. The sharp distinction of these entities is crucial because
NPC and PSNPC have a better prognosis and are more
responsive to radiation therapy than SNUC. HPV-related
lymphoepithelial-like NKSCC is another entity to be distin-
guished from PSNPC.

2.11.5 Neuroendocrine Neoplasms

Sinonasal neuroendocrine carcinomas are rare neoplasms
accounting for about 5 % of all tumors in this region. Like in
the lungs, they encompass four entities: carcinoid, atypical
carcinoid, small cell neuroendocrine carcinoma, and large

cell neuroendocrine carcinoma [272]. For a detailed discus-
sion of neuroendocrine neoplasms, the reader is referred to
Chap. 11.

2.11.5.1 Carcinoid

Definition Sinonasal carcinoids are very rare well-
differentiated neuroendocrine neoplasms that present bland
cytology, lack of necrosis, and have <2 mitoses per 10 high-
power fields [272].

Differential diagnosis, treatment, and prognosis are simi-
lar to carcinoids in other territories of the respiratory tract.

2.11.5.2 Atypical Carcinoid

Definition Sinonasal atypical carcinoids are moderately
differentiated neuroendocrine carcinomas that present gener-
ally mild cytologic atypia, can have patchy necrosis, and
have mitotic activity between 2 and 10 per high-power field.
Although very rarely seen, a tumor with low mitotic activity,
<2 per 10 high-power fields, that has bona fide necrosis is
also considered atypical carcinoid [272].

Differential diagnosis, treatment, and prognosis are simi-
lar to those of atypical carcinoids in other territories of the
respiratory tract.

2.11.5.3 Small Cell Neuroendocrine Carcinoma
Definition Small cell neuroendocrine carcinoma (SCNC)
of the sinonasal tract is a high-grade, poorly differentiated,
malignant epithelial tumor with histological features similar
to small cell carcinoma of the lung [121].

Synonyms Small cell carcinoma, oat cell carcinoma, and
poorly differentiated neuroendocrine carcinoma

Epidemiology This type of tumor has been well docu-
mented in various head and neck territories, mainly in the
parotid gland and in the larynx. In the sinonasal tract, where
they are distinctly uncommon, SCNC mainly arises from the
ethmoid and maxillary sinuses and from the nasal cavity
[273-277]. They may occur in pediatric age after treatment
of retinoblastoma [278].

Etiology and pathogenesis Sinonasal SCNC is considered
to derive from cells with neuroendocrine differentiation
occasionally found in the seromucous glands.

Microscopy SCNC gives rise to nests, cords, and sheets of
small undifferentiated cells, with molded nuclei and scanty
cytoplasm (Fig. 2.52). More often than not, there is ulcer-
ation of the mucosa, but sometimes SCNC exclusively infil-
trates beneath the surface epithelium. Foci of necrosis may
be found and mitotic figures are frequently seen. Occasionally
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Fig. 2.52 Small cell neuroendocrine carcinoma: nests, cords, and
islands of small undifferentiated cells, with compact nuclei and scanty
cytoplasm, are seen to infiltrate beneath the surface epithelium. They
appear interspersed in the lamina propria with the seromucous glands of
a low-grade adenocarcinoma

Fig. 2.53 Small cell neuroendocrine carcinoma: cords and nests of a
small undifferentiated carcinoma, with molded nuclei and scanty cyto-
plasm, are seen in continuity with the seromucous glands of a low-
grade adenocarcinoma, as if the former tumor was originating from the
latter

the tumor grows surrounding the seromucous glands of the
lamina propria, as if it was originating from them (Fig. 2.53).
We have observed one case of SCNC originating at the base
of a papillary NKSCC (Fig. 2.54). Variable degrees of neuro-
endocrine differentiation may be demonstrable by electron
microscopy or immunohistochemistry (Fig. 2.55) [279].
Before placing a tumor within this category, a primary tumor
from the lung must be ruled out.

Immunohistochemistry SCNC exhibits positive reaction
for low molecular weight cytokeratins and EMA, as well as

i

Fig. 2.54 Small cell neuroendocrine carcinoma: the tumor is at the
base of a papillary non-keratinizing squamous cell carcinoma

Fig.2.55 Small cell neuroendocrine carcinoma: ultrastructurally, neu-
rosecretory granules are found after diligent search (Courtesy of Prof.
J.A. Bombi, Barcelona, Spain)

variable positivity for CD 56, synaptophysin, and chromo-
granin. At least two neuroendocrine markers should be posi-
tive [280].

Differential diagnosis Sinonasal SCNCs have been less
precisely characterized than in other head and neck territo-
ries, and so far no unanimous consensus has been reached in
regard to the way they have to be separated from other small
cell tumors, either round or undifferentiated, occurring in
this region [274-277, 281-284]. Table 2.5 provides the cur-
rent criteria most widely accepted for their recognition. In
addition, large cell neuroendocrine carcinoma has to be dis-
tinguished from SCNC [285, 286].

Treatment and prognosis Combination of surgery and
radiotherapy, plus chemotherapy, is the treatment of
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SCNC. Its prognosis seems to be somewhat better than for
SNUC or for similar tumors of the lung.

2.11.5.4 Large Cell Neuroendocrine Carcinoma
Definition Large cell neuroendocrine carcinoma (LCNC)
of the sinonasal tract is a high-grade, poorly differentiated,
malignant epithelial tumor with histological features similar
to its counterpart of the lung [272].

Epidemiology Only a few cases of LCNC have been
reported in the sinonasal region [285, 286].

Microscopy LCNC is a tumor with high mitotic activity,
but instead of having cells with high nuclear to cytoplasmic
ratios, molding, and crush artifact, it has moderate to abun-
dant cytoplasm.

Differential diagnosis Mitotic activity is the major histo-
logical feature that distinguishes LCNC from carcinoid and
atypical carcinoid, >10 mitoses/10 HPFs in the former ver-
sus <10 mitoses/10 HPFs in the latter two.

Treatment and prognosis Surgery supplemented with
postoperative radiotherapy and chemotherapy is the primary
treatment for LCNC, which in general has the same poor
prognosis as SCNC [272].

2.11.6 NUT Carcinoma

Definition NUT carcinoma is a rare, highly aggressive
variant of poorly differentiated squamous cell carcinoma,
which is defined by a rearrangement of the nuclear protein
in testis (NUT) gene NUTMI on chromosome 15ql4
[287].

Epidemiology It is a rare tumor, but the exact incidence is
unknown, because most cases have gone unrecognized due
to the lack of specific diagnostic features. In two recently
published studies, it represented 18 % of poorly differenti-
ated carcinomas of the upper aerodigestive tract [288] and
2 % of sinonasal carcinomas [266].

Clinical aspects NUT carcinoma can occur at all ages, but
patients with sinonasal involvement are mainly young adults.
Presenting symptoms are nonspecific and include nasal mass
and pain, proptosis, and toothache. The tumors involved in
most cases both the nasal cavities and the paranasal sinuses
[266, 288].

Microscopy Histologically, NUT carcinoma is composed
of undifferentiated basaloid cells, with monotonous appear-
ance, round to ovoid nuclei, and often clear cytoplasm. Areas
of abrupt squamous differentiation can be present, in which

mature keratinizing cells are juxtaposed to undifferentiated
neoplastic cells. In some instances, squamous differentiation
may be more pronounced [289]. Areas of necrosis and the
presence of neutrophilic infiltrate are commonly observed.
The surface epithelium may show areas of squamous meta-
plasia, but no evidence of dysplastic changes has so far been
reported [266, 288].

Immunohistochemistry A monoclonal antibody to NUT
for use in immunohistochemistry is currently available [290],
which may help to separate NUT carcinoma from other
poorly differentiated sinonasal carcinomas. This antibody is
considered to be enough sensitive and specific, so that the
demonstration of the NUTM1 rearrangement is no longer
considered necessary [291]. Other immunohistochemical
markers, which are consistently positive in NUT carcinoma,
are cytokeratins, EMA, and p63, while no or limited immuno-
reactivity has been observed with muscle, neuroendocrine,
and melanocytic markers. The presence of HPV and EBV
infection has never been identified, either using immunohis-
tochemistry, in situ hybridization, or polymerase chain reac-
tion [292].

Genetics NUT carcinoma is characterized by a translo-
cation involving the NUTM I gene on chromosome 15q14
and, in most cases, the BRD4 gene on chromosome
19p13.1 [293]. The remaining cases either present a
BRD3-NUTM1 fusion [t(9;15)(q34.2;q14)] or a yet
uncharacterized fusion (so-called NUT-variant). The
fusion gene encodes for a protein which is thought to be
involved in a block of epithelial differentiation and squa-
mous maturation [294].

Differential diagnosis It is difficult if not impossible to sep-
arate NUT carcinoma from other poorly differentiated carci-
nomas on pure morphological grounds. It has been suggested
that some features that may support the inclusion of NUT
carcinoma in the differential diagnosis are neoplastic cells
with monotonous appearance, which vary in size from small
to medium but are not large, and the presence of areas of
focal “abrupt” keratinization [291]. The differential diagnosis
in the sinonasal tract includes SNUC, poorly differentiated
squamous cell carcinoma, basaloid squamous cell carcinoma,
and neuroendocrine carcinoma. Among non-epithelial neo-
plasms, olfactory neuroblastoma, Ewing’s sarcoma, rhab-
domyosarcoma (RMS), and hematolymphoid tumors can
be considered in the differential diagnosis. The diagnosis
of NUT carcinoma requires either the immunohistochemi-
cal demonstration of nuclear reactivity for NUT, which has a
characteristic speckled pattern [290], or the demonstration of
NUTM1 rearrangement by FISH or PCR. Other markers that
may be useful in the differential diagnosis with the above-
mentioned entities are p63, which is diffusely positive in
NUT carcinoma, but not in SNUC and neuroendocrine carci-
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noma, and neuroendocrine markers, which are not expressed
or only focally expressed by NUT carcinoma.

Treatment and prognosis NUT carcinoma has an extremely
aggressive clinical course with short survival periods.
According to a recent report, intensive local therapy, with
complete surgical resection and radiation, seems to be associ-
ated with improved progression-free and overall survival. The
type of translocation does not seem to affect prognosis [295].

2.11.7 SMARCB1-Deficient Sinonasal Basaloid
Carcinoma

Recently, some tumors initially diagnosed as SNUCs as well
as NKSCCs and myoepithelial carcinomas of the sinonasal
tract have been shown to share a common alteration resulting
in inactivation of the SMARCBI (SWI/SNF-related matrix-
associated actin-dependent regulator of chromatin subfamily
B member 1, also INI-1) tumor suppressor gene along with
rhabdoid features, whether in isolated cells or in confluent
sheets of polygonal cells with a plasmacytoid appearance.
SMARCBI1 deficiency can be easily identified through
immunohistochemistry. Although the number of cases
reported of these aggressive basaloid carcinomas is limited,
it is likely that they represent a distinctive type of sinonasal
carcinoma [296, 297].

2.11.8 Sinonasal Adenocarcinomas

Sinonasal adenocarcinomas comprise a wide spectrum of
glandular tumors accounting for approximately 20 % of all
sinonasal malignancies [298]. They show a remarkable wide
range of histological appearances, and they arise both from
mucosal seromucous glands and surface epithelium. The
2005 WHO classification recognizes three major adenocarci-
noma subtypes: intestinal type, non-intestinal type, and sali-
vary gland type.

2.11.8.1 Intestinal-Type Adenocarcinoma

Definition Intestinal-type adenocarcinoma (ITAC) is a
tumor with histological features resembling colorectal dys-
plastic adenoma or adenocarcinoma [299, 300]. It is consid-
ered to originate through intestinal metaplasia of the ciliated
respiratory cells lining the Schneiderian membrane.
Metastasis from gastrointestinal adenocarcinoma should be
ruled out before a tumor is labeled as a primary of this region.

Epidemiology and etiology ITAC is the most common type
of sinonasal adenocarcinoma representing about 6—13 % of
malignancies developing in the sinonasal tract [301-303]. It

is strongly associated with exposure to different types of
dust, mainly hardwood but also softwood dusts, as well as
leather dust [304-310]. About 20 % of sinonasal ITACs seem
to be sporadic, without evidence of exposure to industrial
dusts [298, 305]. The incidence has remained relatively sta-
ble in the last decades, although recently a decrease in the
incidence of sinonasal adenocarcinomas has been observed
in males [298, 311]. Males are more frequently affected than
females, and the peak age is in the fifth and sixth decades, for
both sexes. The most common location is the ethmoidal
region [312], followed by the nasal cavities and other sinuses.

Macroscopy ITACs have a fungating appearance with
either polypoid or papillary features. Occasionally, they may
have a gelatinous consistency resembling a mucocele.

Microscopy Histologically, ITAC is mainly composed of
columnar mucin-secreting cells and of goblet cells [312].
Some well-differentiated tumors may also contain resorp-
tive cells, argentaffin cells, and Paneth cells (Fig. 2.56).
Endocrine-amphicrine enteric differentiation may occa-
sionally be found [313]. Metaplastic and atypical changes
have been observed in adjacent preneoplastic epithelium
[314]. These tumors depict different histological patterns
that may be predominantly (a) papillary, (b) glandular, (c)
compact, (d) mucinous, and (e) mixed [312, 315]. Papillary
tumors mainly consist of elongated outgrowths lined by
intestinal-type cells with markedly atypical pseudostrati-
fied nuclei (Fig. 2.57). Although most of them are high-
grade tumors, low-grade forms mimicking colonic villous
adenoma may occasionally occur (Fig. 2.58) [316]. The
glandular pattern resembles common-type intestinal ade-
nocarcinoma (Fig. 2.59). Compact or solid forms show
poorly differentiated nests of cells in which glandular for-
mation is rarely seen. In the mucinous pattern, more than
50% of the tumor is composed of dilated mucin-filled
glands lined by columnar mucin-secreting epithelium and
lakes of mucin containing fragmented epithelial elements
(Fig. 2.60). Other mucinous tumors show mucin-filled
cells with the pattern of “signet ring” cell carcinoma.
Various attempts have been made to correlate histopatho-
logical grading and typing with clinical behavior
[317-319].

In rare instances, ITAC may be combined with small cell
neuroendocrine carcinoma. In these cases, the two compo-
nents are distinct and differ morphologically and immuno-
histochemically [320].

Immunohistochemistry and electron microscopy Both
technologies have confirmed the enteric differentiation of
the tumor cells [321]. Wide-spectrum cytokeratin markers
are positive, whereas CEA 1is only occasionally positive
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Fig. 2.56 Intestinal-type adenocarcinoma: in situ adenocarcinoma
with abundant presence of Paneth cells

Fig. 2.58 Intestinal-type adenocarcinoma: low-grade variant mimick-
ing villous adenoma. Notice the presence of small intestine-type resorp-
tive cells at the left

Fig.2.57 Intestinal-type adenocarcinoma: high-grade variant of papil-
lary outgrowth of intestinal-like malignant epithelium. Destruction of
sinonasal bone at the bottom

[322]. Cytokeratin 7 is frequently but not constantly posi-
tive, while most ITACs express cytokeratin 20 and CDX2,
two markers related to intestinal differentiation [323].
Villin is another marker of enteric differentiation which is
positive in these tumors [280]. Neuroendocrine markers,
including chromogranin and synaptophysin, are frequently
detected in individual cells or small clusters of cells, rep-
resenting interspersed neuroendocrine or amphicrine cells
[322, 324].

Genetics The genotypic features of ITAC show a significant
overlap with those present in colorectal adenocarcinoma, par-
ticularly with colorectal adenocarcinomas developing through
the MSI-negative pathway [325]. Commonly altered genes
include TP53, CDKN2A, and deleted in colon cancer (DCCO),
while, at variance with colorectal adenocarcinoma, the APC-

Fig. 2.59 Intestinal-type adenocarcinoma: the glandular pattern
resembles common-type intestinal adenocarcinoma

beta-catenin pathway is likely to have a marginal involvement
in the development of ITAC. In addition, activating KRAS
mutations occur at a lower frequency (10-13%) than in
colorectal cancer [326, 327]. The epidermal growth factor
receptor (EGFR) is overexpressed in approximately 15% of
ITACs, and most of these cases show either chromosome 7
polysomy or EGFR gene amplification by FISH analysis [328].
Conversely, activating mutations of EGFR and BRAF genes are
rare or absent.

Differential diagnosis ITAC can be differentiated from
other adenocarcinomas on the basis of histological morphol-
ogy and with the help of immunohistochemical markers of
intestinal differentiation. These markers are characteristi-
cally expressed by ITACs but not by sinonasal non-intestinal-
type adenocarcinomas.
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Fig. 2.60 Intestinal-type adenocarcinoma: dilated glands lined by
columnar mucin-secreting epithelium, containing lakes of mucin and
fragmented epithelial elements. A mucocele was clinically suspected

Features such as cytologic atypia, high mitotic rate, and
areas of necrosis, which are common findings in most ITACs,
help to distinguish the high-grade variants from rare low-
grade ITACs and from mucoceles. The lack of epidermoid
and squamous differentiation separates these tumors from
mucoepidermoid and adenosquamous carcinomas.

In rare occasions, adenocarcinomas originating in the
gastrointestinal tract may metastasize to the sinonasal region,
and this is usually a late event in the clinical course of the
tumor. In these cases, the differential diagnosis with primary
ITAC is mainly based on the clinical history, because no his-
tological or immunohistochemical feature is distinctive
enough to allow separation.

Treatment and prognosis Treatment of choice is com-
plete surgical resection followed by radiotherapy. A good
response to chemotherapy has been observed in some cases.
Interestingly, chemotherapy was highly effective in tumors
bearing wild-type or a still-efficient pS3 protein, but inef-
fective in those carrying a disabled p53 protein, indicating
that p53 status represents a promising predictive biomarker
to chemotherapy in ITAC [329]. Prognosis of ITAC is gen-
erally poor and largely depends on T stage. Recurrences
and subsequent deeply invasive local growth are frequent;
however, lymph node and distant metastases are rare [310,
312, 318].

2.11.8.2 Non-intestinal-Type Adenocarcinomas

Sinonasal non-intestinal-type adenocarcinomas (non-
ITAC) are an uncommon and heterogeneous group of
tumors defined, by exclusion, as glandular malignancies
that do not show signs of intestinal differentiation and do
not resemble any salivary gland tumor type. Possibility of a

metastatic adenocarcinoma should also be ruled out. They
can be further distinguished in high- and low-grade
subtypes.

High-Grade Non-intestinal-Type Adenocarcinomas
Definition High-grade non-ITACs are characterized by
neoplastic non-intestinal and non-salivary type of glands
showing moderate to marked cell pleomorphism, high num-
ber of mitotic figures, and foci of necrosis.

Epidemiology High-grade non-ITACs are rare tumors that
develop more commonly in men, and, although they occur
over a wide age range, they are much more common in older
individuals [330].

Macroscopy They arise more often in the nasal cavity and
maxillary sinus and appear as large destructive tumor masses,
with areas of necrosis and hemorrhage.

Microscopy High-grade non-ITACs appear as poorly dif-
ferentiated tumors, with predominantly solid growth pattern,
and poorly formed gland structures. They show a great deal
of heterogeneity, and different patterns have been recog-
nized. The blastomatous pattern resembles primitive gland
differentiation seen in teratocarcinosarcoma, with ribbons
and trabeculae of neoplastic cells with numerous rosette-like
gland structures sometimes containing mucus. In the apo-
crine subtype, the infiltrating glands resemble those of ductal
carcinoma of the breast or high-grade salivary duct carci-
noma. The oncocytic/mucinous can be associated with onco-
cytic Schneiderian papilloma and is formed by oncocytic and
mucinous cells, growing as solid sheets and sometimes
showing extracellular mucus accumulation [330]. The poorly
differentiated/undifferentiated adenocarcinomas are pre-
dominantly solid with occasional cribriform nests and papil-
lary structures.

Immunohistochemistry These tumors are consistently
positive for cytokeratin cocktails and cytokeratin 7, while
cytokeratin 20 and CDX2 are negative. Occasional cases
have shown focal positivity for synaptophysin, S-100 pro-
tein, and p63.

Differential diagnosis High-grade non-ITAC can be dis-
tinguished from low-grade non-ITAC for the presence of
prominent cytologic atypia, brisk mitotic activity, and/or
necrosis. ITAC can be ruled out based on the lack of mor-
phological resemblance to colorectal adenocarcinoma and
for the absence of positivity to intestinal markers, such as
cytokeratin 20, CDX2, and villin. Other poorly differenti-
ated high-grade neoplasms to be considered in the differen-
tial diagnosis include salivary duct carcinoma and
teratocarcinosarcoma.
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Treatment and prognosis Although definitive specific
treatment recommendations are lacking due to the rarity of
this type of tumors, complete surgical excision is the treat-
ment of choice, which may be followed by radiotherapy
[331]. The prognosis, however, remains poor, with most
patients experiencing local recurrence and death from
disease.

Low-Grade Non-intestinal-Type Adenocarcinomas
Definition Low-grade non-intestinal-type adenocarcinomas
(low-grade non-ITACs) are characterized by neoplastic non-
intestinal and non-salivary type of glands showing absence
or minimal cell pleomorphism, absence or minimal number
of mitotic figures, and absence of necrosis.

Epidemiology Low-grade non-ITACs occur over a wide
age range, with a mean of 60 years. There is no significant
gender predilection. No relation with occupational activities
has been documented in these tumors. The nasal cavity is the
most commonly affected site, followed by the ethmoid sinus.

Macroscopy Given their rarity, precise data are not
available.

Microscopy Different histological patterns may be recog-
nized: papillary, tubular, tubulopapillary, glandular, muci-
nous, trabecular, cribriform, psammomatous, and clear cell.
The papillary pattern is characterized by complex papillary
fronds lined by bland columnar cells (Fig. 2.61). They may
occasionally mimic oncocytic (columnar) cell papilloma.
Recognition of invasion may be difficult in these cases. Quite
similar tumors also develop in the nasopharynx [332]. The
tubulopapillary carcinoma consists of a proliferation of
cuboidal to columnar of epithelial cells, forming tubules at
the center and papillae at the surface [333]; it has to be dif-
ferentiated from the terminal tubulus adenocarcinoma of the
nasal seromucous glands (Fig. 2.62) [334]. Tumors with
glandular pattern may simulate adenoma; nevertheless, the
presence of closely packed glands, forming back-to-back
arrangements, indicates the true malignant nature of the
lesion [335]. Papillary structures may be occasionally noted
within dilated glandular structures. In a recent report, one-
third of the cases were associated with respiratory epithelial
adenomatoid hamartoma, but the significance of this finding
is yet to be determined [336]. The clear cell pattern is best
exemplified by the nasal renal cell-like adenocarcinoma,
which consists of cuboidal to polyhedral cells with abundant
clear cytoplasms, forming either solid or glandular patterns
that mimic clear cell renal carcinoma [337].

Immunohistochemistry Neoplastic cells are positive for
broad-spectrum cytokeratins and cytokeratin 7, but not for
cytokeratin 20, CDX?2, MUC2, or villin. S-100 protein can

Fig. 2.61 Low-grade non-intestinal-type adenocarcinoma: the papil-
lary variant is made up of cuboidal to columnar epithelial cells, forming
papillae supported by delicate fibrovascular stalks

Fig. 2.62 Low-grade non-intestinal-type adenocarcinoma: the termi-
nal tubulus variant shows tubulopapillary glands in continuity with a
duct that drains into the luminal surface

also be detected [336]; positivity for myoepithelial markers
has been reported in a few cases [338].

Genetics There are only sporadic reports of genetic analy-
sis in these tumors. TP53 gene was not mutated in two cases
examined by Franchi et al. [338].

Differential diagnosis Low-grade non-ITACs have to be
distinguished both from benign and malignant lesions
(Table 2.6). The main differential diagnosis is with sinonasal
seromucinous hamartoma. The lack of lobular architecture;
presence of epithelial tufting and papillae, “back-to-back”
glands, areas with cribriform or trabecular pattern; and inva-
sion of normal structures support the diagnosis of low-grade
non-ITAC [42]. Respiratory epithelial adenomatoid hamar-
toma is characterized by gland-like structures lined by cili-
ated respiratory-type epithelium that originate from the
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Table 2.6 Differential features of selected glandular lesions of the sinonasal tract

Lesion Clinical features

Salient histopathologic features

Immunohistochemistry

Respiratory epithelial
adenomatoid hamartoma
(REAH)

Polypoid lesion; posterior nasal
septum, ethmoid sinus, nasopharynx;
wide age range, male predominance

Back-to-back glands lined by ciliated
columnar cells, periglandular
hyalinization; occasional mucinous
change of proliferating epithelium

CK7+, CK20-, CDX2-, p63+
inthebasalcompartment, S100-

Seromucous hamartoma | Polypoid lesion; posterior nasal
septum, nasopharynx; wide age range,

slight male predominance

Lobular growth of small serous glands,
uncommon mucinous glands; areas
resembling REAH occasionally seen

S100+, CK7+, CK20—-,
CDX2-, myoepithelial
markers -

Intestinal-type
adenocarcinoma (ITAC)

Exophytic lesions, often with
necrotic-hemorrhagic or mucoid
appearance; ethmoid sinus, nasal
cavity; adult subjects, male
predominance; association with
woodworking and leatherworking

Columnar cells, goblet cells, signet ring
cells; papillary, glandular, solid, and
alveolar-mucinous architecture

CK20+, CK7 variably
positive, CDX2+

Low-grade non-ITAC Papillary/exophytic lesions; nasal
cavities and ethmoid sinus; wide age
range, predominantly adult patients,

no gender predilection

Different growth patterns, more
frequently tubulopapillary, cribriform,
clear cell; back-to-back glands, mild
atypia, low mitotic activity, infiltration
of the mucosa and bone

CK7+, CK20-, CDX2-,
myoepithelial markers
occasionally +

High-grade non-ITAC Large destructive lesions, with
exophytic appearance; hemorrhage
and necrosis often present; nasal
cavities and maxillary sinus; adult

patients

Predominantly solid growth pattern,
poorly formed glands, marked atypia,
pleomorphism, necrosis, brisk mitotic
activity

CK7+, CK20-, CDX2-

surface epithelium of the sinonasal tract. In addition, muci-
nous tumors have to be distinguished from mucoceles [339,
340]. Low-grade non-ITAC can be separated from high-
grade non-ITAC based on the lack of marked cellular pleo-
morphism, necrosis, and brisk mitotic activity.
Tubulopapillary ITAC can be ruled out with the help of
immunohistochemistry for markers of intestinal differentia-
tion, including cytokeratin 20, CDX2, MUC2, and villin.
Salivary-type adenocarcinomas to be ruled out include acinic
cell carcinoma [341] and low-grade salivary duct carcinoma
of salivary glands [342]. The renal cell-like adenocarcinoma
has to be separated from the salivary-type tumors with clear
cells and from metastatic renal carcinoma [337, 343] and
from the very rare clear cell variant of olfactory neuroblas-
toma, another mimicker of renal cell carcinoma [344].
Immunohistochemistry may help in this latter distinction,
because vimentin and RCC are usually positive in clear cell
renal carcinoma, while both markers are negative in sinona-
sal renal cell-like adenocarcinoma [337, 343].

Treatment and prognosis The main treatment is surgery,
but radiotherapy has been employed in some cases, espe-
cially in case of positive margins [331]. Low-grade
non-ITACs tend to recur locally, but distant metastases are
rare. Only few deaths from disease have been recorded [336].

2.11.8.3 Salivary-Type Adenocarcinomas

A wide range of salivary gland-type tumors may occur in the
sinonasal region (see Chap. 5). However, with the exception
of adenoid cystic carcinoma, they are quite rare, and most of

them have been reported as single cases. They derive from
the seromucous glands of the Schneiderian mucosa. Most
sinonasal salivary-type tumors are malignant and account for
8—10 % of all malignancies in this territory [345].

Adenoid Cystic Carcinoma

Definition Adenoid cystic carcinoma (AdCC) is a malig-
nant small cell tumor composed of ductal epithelial cells sur-
rounded by modified myoepithelial cells, giving rise to
tubular, cribriform, and solid patterns.

Epidemiology AdCC is the most common malignant sali-
vary type of tumor of the upper respiratory tract and comprises
5-10% of all sinonasal malignancies [302, 346, 347]. AdCC
is most common in the maxillary antrum, followed by the
nasal cavity [348], although ethmoid, sphenoid, and frontal
sinuses may also be involved [142, 349, 350]. Invasion of the
skull base by an AdCC has been recently documented [351].

Macroscopy AdCCs present as unencapsulated masses of
white to gray color and variable size.

Microscopy Sinonasal AACC is identical to that arising at
other head and neck sites (Fig. 2.63). Over 50 % present a
cribriform growth pattern and less often solid or tubular
growths [352]. Perineural growth and bone invasion are fre-
quently observed (Fig. 2.64). Rarely, sinonasal AACC may
arise in a preexisting pleomorphic adenoma [353]. Examples
of so-called dedifferentiated AdCC have also been reported
in the sinonasal region [354]. These tumors consist of a con-
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Fig.2.63 Adenoid cystic carcinoma: typical cribriform growth pattern
is seen infiltrating beneath the respiratory mucosa

Fig. 2.64 Adenoid cystic carcinoma: the tumor invades and destroys
adjacent bone

ventional low-grade AACC component, with tubular or crib-
riform architecture, which is clearly separated from a
high-grade undifferentiated or poorly differentiated carci-
noma component.

Differential diagnosis Sinonasal AJCC must be mainly
distinguished from other salivary gland-type tumors which
occur in this territory, particularly pleomorphic adenoma,
polymorphous low-grade adenocarcinoma, epithelial-
myoepithelial carcinoma, and basaloid squamous cell carci-
noma with cribriform pattern.

Treatment and prognosis Wide surgical resection is the
usual treatment, which may be followed by radiotherapy.
AdCC follows a protracted but relentless course, which at
the outset may be silent. The majority of patients present

Fig. 2.65 Mucoepidermoid carcinoma: mucous-secreting cells, clear
cells, and intermediate cells are the main components. At the upper left,
entrapped respiratory epithelium is seen

with locally advanced disease; lymph node and distant
metastases are a rare late event. The overall 5-year survival is
around 60 %, but the 10-20-year survival is poorer [355].
Patients with cribriform pattern may have a longer survival
than patients with solid-type tumors [352]. Spontaneous
regression of an AdCC of the nasal cavity has been recently
reported [356].

Mucoepidermoid Carcinoma

Definition Mucoepidermoid carcinoma (MEC) is a malig-
nant glandular tumor characterized by mucous, intermediate,
and epidermoid cells. They are subdivided in low- and high-
grade categories.

Epidemiology Sinonasal MEC is rare, representing less
than 1 % of all sinonasal carcinomas [357, 358]. Patients are
usually adult, and there is no gender predilection [359]. The
majority of tumors arise in the nasal cavity, followed by the
maxillary sinus.

Microscopy The diagnosis of sinonasal MEC requires the
identification of mucous, squamous, and intermediate cells
(Fig. 2.65). Infiltration of the mucosa and bone is usually
identifiable. The presence of cystic spaces is a frequent
feature, while necrosis and atypical mitotic figures are rarely
seen. The majority of tumors are in the low-grade category
[359] although high-grade MEC may be encountered in the
sinonasal tract [360].

Differential diagnosis In the sinonasal tract, the differen-
tial diagnosis of MEC includes mainly squamous cell carci-
noma and adenosquamous carcinoma. Non-intestinal-type
adenocarcinomas with clear cells and/or mucous production
should also be ruled out.
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Treatment and prognosis Most tumors present in low
stage and recurrences develop in about one-third of patients
after surgical resection [359].

Acinic Cell Carcinoma

Definition Acinic cell carcinoma (ACC) is a low-grade
malignant neoplasm composed of cells with serous acinar
differentiation.

Epidemiology ACC is uncommon in the sinonasal tract,
and only a small number of cases have been documented in
the nasal cavity [341, 361-365] and in the maxillary sinuses
[366-368]. Most of them are single case reports.

Microscopy ACC is composed of four cell types, acinar,
vacuolated, clear, and nonspecific glandular. They may give
rise to the following main patterns: solid, microcystic, papil-
lary cystic, and follicular [369].

Differential diagnosis The main tumors to distinguish
from ACC are oncocytoma (Figs. 2.66 and 2.67), all the clear
cell salivary-type tumors that may arise in the sinonasal tract
and metastatic renal cell carcinoma [345]. Although mam-
mary analogue secretory carcinoma (MASC) should be con-
sidered another differential diagnosis in cases of non-parotid
ACC:s, the single potential ethmoidal case so far studied was
negative for the ETV6-NTRK3 translocation, which excluded
MASC, and showed PAS-diastase-resistant zymogen gran-
ules typical of ACC [370].

Treatment and prognosis Surgical resection alone gives in
most cases excellent results.

Epithelial-Myoepithelial Carcinoma

Definition Epithelial-myoepithelial carcinoma (EMC) is a
low-grade malignant tumor composed of variable propor-
tions of two cell types which typically form duct-like struc-
tures. There is an inner layer of duct lining cells and an outer
layer of clear cells [339].

Epidemiology EMC is quite rare in the sinonasal tract.
Cases have been reported to involve the nasal cavity and
maxillary sinus [371-377].

Microscopy The inner layer of the duct-like structures con-
sists of small dark-staining cuboidal cells. The outer clear
cells stain strongly for glycogen and are also positive for
p63, vimentin, and smooth muscle actin; the inner luminal
ductal cells are positive for cytokeratin cocktails and also for
CK 19. There is considerable variation in the proportion of
duct lining cells and clear cells, and not uncommonly, the
latter are the predominant feature, forming sheets or nests of

Fig. 2.66 Low-grade oncocytic carcinoma: the tumor infiltrates the
sinonasal mucosa just beneath the epithelium which is focally eroded
(Courtesy of Prof. H. Ostertag, Hannover, Germany)

Fig.2.67 Low-grade oncocytic carcinoma: the oncocytes form glands
and cords and contain nuclei with conspicuous nucleoli and discrete
atypia (Courtesy of Prof. H. Ostertag, Hannover, Germany)

clear cells rather than ductal structures. The tumor is cyto-
logically bland and mitoses are rare. Perineural and vascular
invasion may be present and recurrence and metastases may
develop.

Differential diagnosis Main differential diagnoses of EMC
are myoepithelioma, pleomorphic adenoma, myoepithelial
carcinoma, and adenoid cystic carcinoma.

Treatment and prognosis Wide surgical resection and
adjuvant radiotherapy currently achieve excellent results in
patients with EMC.

Other Salivary-Type Adenocarcinomas

Carcinoma ex pleomorphic adenoma [142, 378], myoepithe-
lial carcinoma [147, 379], polymorphous low-grade adeno-
carcinoma (Figs. 2.68, 2.69, and 2.70) [380], and basal cell
adenocarcinoma [381] have been reported in the sinonasal



2 Nasal Cavity and Paranasal Sinuses

95

Fig. 2.68 Polymorphous low-grade adenocarcinoma: CT scan show-
ing an irregularly nodular lesion destroying the anterior nasal septum

Fig. 2.71 Salivary duct carcinoma: markedly atypical glandular
growth beneath the respiratory epithelium

Fig.2.69 Polymorphous low-grade adenocarcinoma: variegated glan-
dular arrangements composed of tubules with bland cellularity are seen
beneath the respiratory epithelium

Fig. 2.70 Polymorphous low-grade adenocarcinoma with high-grade
component: an undifferentiated carcinoma with a focus of central
necrosis is seen in the immediate neighborhood of the usual low-grade
component (Courtesy of Prof. J. Lloreta, Barcelona, Spain)

Fig. 2.72 Salivary duct carcinoma: the ductal pattern, with comedo
type of necrosis, was convincingly evident in the metastasis to a sub-
mandibular lymph node

tract. Two to 10 % of salivary duct carcinomas (SDCs) arise
from the seromucous glands of the upper respiratory tract
[382]. We have seen one example of SDC originating in the
maxillary sinus, in which the characteristic ductal pattern,
with comedo type of necrosis, was only evident in the metas-
tases to the submandibular lymph nodes. The primary tumor
was initially classified as adenocarcinoma NOS (Figs. 2.71
and 2.72).

2.11.9 Primary Malignant Mucosal Melanoma
Definition Primary malignant mucosal melanoma (PMMM)

of the sinonasal tract is a neoplasm derived from the melano-
cytes in the Schneiderian mucosa [383-385].
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Epidemiology The head and neck region is the most com-
monly involved site in which PMMM s develop, being the sino-
nasal tract its most frequent location [386, 387]. Sinonasal
PMMMs account for less than 1% of all melanomas and for
less than 5 % of all sinonasal malignancies [386-389]. Although
most series report a similar gender distribution, others indicate
a slightly increased incidence in males [390, 391]. The tumors
develop primarily between the fifth and eighth decades of life
with a median age of presentation at approximately 60 years
[391, 392]. They originate from melanocytes present in the
mucosa of the respiratory tract (Fig. 2.73) [384, 385, 388]. In
our experience, it is not uncommon to see melanoma arising in
an area of squamous metaplasia (Fig. 2.74). In contrast to
Caucasian, black Africans often show visible pigmentation at
sites corresponding with the common locations of intranasal
melanomas, for which they have a higher incidence [393].

Clinical aspects The signs and symptoms of presentation
of sinonasal PMMMs are not specific. Epistaxis and nasal
obstruction are frequent when located in the nasal cavity.

Fig. 2.73 Malignant mucosal melanoma: sheet of pigmented malig-
nant melanocytes distributed in the lamina propria underneath ciliated
respiratory epithelium

PMMMs of the head and neck occur most frequently in the
nasal cavity, where the lateral nasal wall and nasal septum
are the most common sites of origin of the sinonasal tract.
Melanomas arising from the lateral nasal wall account for
almost half of the total. Middle and inferior turbinates and
nasal vestibule are other possible sites. The maxillary sinus
is the most commonly affected paranasal cavity, followed by
the ethmoid, frontal, and sphenoid sinuses. Concurrent nasal
and paranasal lesions are infrequent. The sinonasal PMMMs
are usually advanced at presentation and the precise site of
origin may be difficult to localize. Sinonasal PMMMs metas-
tasize less frequently to lymph nodes but more frequently to
the lungs and brain [390, 391, 394].

Etiology Unlike cutaneous melanomas, sinonasal
PMMMs are not clearly related to ultraviolet radiation.
Inhaled and ingested carcinogens, particularly products of
smoking and formaldehyde, have been implicated in the
pathogenesis, similar to other malignancies of the nasal
cavity [395, 396].

Fig. 2.74 Malignant mucosal melanoma: nests of nonpigmented,
downward invasive malignant melanocytes arising from metaplastic
squamous epithelium showing junctional activity
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Genetics An increased frequency of c-KIT (CD117) aber-
rations has been observed in PMMMSs, while this is not the
case in cutaneous melanomas [397]. Conversely, BRAF
mutations that are increased in cutaneous melanomas are
uncommon in PMMMs [398, 399]. Recently, it has been
reported that in sinonasal PMMMs NRAS mutations and
CCDNI amplification are more frequent than KIT or BRAF
mutations [398]. Loss of pl6 expression, CDKN2A muta-
tions, and loss of heterozygosity are observed in up to 50 %
of PMMMs [400, 401].

Macroscopy Sinonasal malignant melanomas are either
pigmented (black-brown) or nonpigmented (pink-tan)
lesions. In the nasal cavity, they commonly arise in the
anterior portion of the septum and present as tan-brown pol-
ypoid formations, with occasional ulcerated and hemor-
rhagic areas (Fig. 2.75). When arising within sinuses, they
present as extensive and widely infiltrative tumors. The
development of intranasal malignant melanoma in inverted
papilloma has been reported [402].

Microscopy The histological features of sinonasal melano-
mas may be as polymorphic as in their cutaneous counter-
part. Metastatic disease needs to be ruled out, before they are
labeled as primary tumors. Primary melanomas may be rec-
ognized by the presence of junctional activity or by the find-
ing of an intraepithelial component in the adjacent mucosa;

nevertheless, these features are usually lost in sinonasal
mucosa because of the thinness of the surface epithelium and
frequent ulceration in advanced stages of the disease.
Melanomas are composed of medium- to large-sized cells
that may be polyhedral, round, fusiform, pleomorphic,
microcytic, or a mixture of them. Usually, they have finely
granular cytoplasm and nuclei with one or more eosinophilic
nucleoli. Mitotic activity is prominent. A rare balloon cell
variant with clear cytoplasm may mimic the various sinona-
sal salivary gland-type clear cell tumors. Osteocartilaginous
differentiation has also been observed [403]. The cells of
sinonasal melanoma grow in either solid, loosely cohesive,
storiform, pseudo-alveolar, or organoid patterns [388]. Two-
thirds of sinonasal melanomas contain some intracytoplas-
mic brown pigment [388], which has to be confirmed as
melanin (Fig. 2.76). In the sinonasal tract, nonpigmented
melanomas are not uncommon; in our series in Barcelona,
up to 40% of the sinonasal melanomas are amelanotic
(Fig. 2.77). When melanin is scarce or is not found, diagno-
sis may be difficult, and special techniques are mandatory.
Electron microscopy reveals the presence of premelano-
somes and/or melanosomes (Fig. 2.78).

Immunohistochemistry The cells of melanotic and amela-
notic malignant melanomas are negative for cytokeratin and
positive for vimentin, S-100 protein, Melan-A, HMB-45,
tyrosinase, microphthalmia-associated transcription factor

Fig. 2.75 Malignant mucosal melanoma: darkly pigmented polypoid
lesion of the anterior nasal cavity in contiguity with a similarly pig-
mented lesion of the nasal skin (Courtesy of Prof. J. Trasserra.
Barcelona, Spain)

Fig. 2.76 Malignant mucosal melanoma: the tumor grows in the lam-
ina propria beneath the respiratory epithelium and between seromucous
glands. The presence of intracytoplasmic brown pigment is recognized
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Fig. 2.77 Malignant mucosal melanoma: diffuse growth of nonpig-
mented malignant melanocytes with delicate fibrous septa forming
theca arrangements. This pattern should not be mistaken for non-kera-
tinizing squamous cell carcinoma

Fig. 2.78 Malignant mucosal melanoma: the ultrastructural hallmark
is the presence of melanosomes and premelanosomes in the cytoplasm.
The former appear near the nuclear membrane and the latter more
peripherally. Desmosomes and tonofilaments are absent (Courtesy of
Prof. Bombi, Barcelona, Spain)

(MITF), and SOX10 [404—408]. Loss of pl6 expression is
seen in 74 % of sinonasal melanomas [409].

Differential diagnosis The recognition of amelanotic
malignant melanoma of the sinonasal tract requires ruling
out a large list of entities. Epithelioid melanomas have to be
mainly distinguished from non-keratinizing squamous cell
carcinoma, but also from clear cell carcinomas as well as
from epithelioid malignant schwannoma [410] and from
metastatic renal cell carcinoma. Microcytic melanoma may

mimic SNUC and other small round cell tumors (Table 2.5).
Spindle cell melanoma may be mistaken for a variety of
spindle cell sarcomas.

Treatment and prognosis The mainstay of treatment is
radical surgical resection. Adjuvant radiotherapy seems to
improve locoregional control but does not improve overall
survival. Systemic therapy should be considered only for
patients with metastatic or unresectable locoregional disease
[394]. Patients with primary nasal melanomas had signifi-
cantly better 5-year survival than do patients with melano-
mas from other head and neck sites [411]. The prognostic
significance of the level of local invasion, as established for
cutaneous melanomas, does not apply to mucosal melano-
mas because of the absence of histological landmarks analo-
gous to the papillary and reticular dermis; nevertheless,
invasion deeper than 0.5 mm is associated with decreased
survival [388].

Although many of the patients do not show initial
lymph node involvement or disseminated metastases [388,
412, 413] and have stage I disease at the time of initial
diagnosis, the prognosis is bad due to high recurrence rate
[389]. This recurrence appears to be related to multicen-
tricity of the tumors and to the anatomic characteristics of
the region that preclude adequate resection, which is the
treatment of choice [414, 415]. Patients with lower Ki-67
scores showed better survival than those with higher
Ki-67 scores [416]. The utility of radiotherapy is contro-
versial but it can be of use in unresectable cases or to con-
trol recurrences [415, 417]. Immunotherapy and
chemotherapy are also used for metastatic disease [414].
Five-year survival of sinonasal PMMM ranges reportedly
between 17 and 47 % [389, 394, 414, 415, 418]. In our
series in Barcelona, the 5-year survival is of 35 %, which
is similar to that of sinonasal SCC.

2.11.10 Olfactory Neuroblastoma

Definition Olfactory neuroblastoma (ONB) is a malignant
tumor unique to the nasal cavity composed of neuroblasts
derived from the olfactory mucosa that share neuroepithelial
and neuroendocrine features [419-422].

Synonyms Esthesioneuroepithelioma,
toma, and esthesioneuroblastoma

esthesioneurocy-

Epidemiology ONB is an uncommon malignant tumor
representing about 2-3 % of all sinonasal neoplasms [383].
ONB can affect patients of all ages and both sexes are
equally involved [423]. Although a bimodal age presenta-
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tion has been previously suggested, recent reports show an
even incidence across all ages with peaks in the fifth and
sixth decades [272]. This is clearly different from adrenal
neuroblastoma, with most cases arising in children under
4 years of age.

Clinical aspects Nasal obstruction, rhinorrhea, and epi-
staxis are the most common presenting symptoms. The site
of origin of ONB is confined to the olfactory mucosa that
lines the upper part of the nasal cavity [424]. Occasionally
ONB involves predominantly the superior aspect of the crib-
riform plate and grows as an intracranial tumor [425, 426].
Ectopic foci of the olfactory mucosa, the Jacobson’s or vom-
eronasal organ, sphenopalatine ganglion, ganglion of loci,
and autonomic ganglia of the nasal mucosa are very rare
potential sites of origin of ONB [427]. Before establishing a
diagnosis of “ectopic” ONB, an extremely rare entity that
implies absence of involvement of the olfactory membrane,
other sinonasal small round cell tumors have to be carefully
ruled out (Table 2.5).

Genetics ONB is characterized by a marked genomic insta-
bility with frequent chromosomal losses and gains [428].
ONB lacks the t(11;22) translocation characteristic of PNET
[429]. It also lacks the molecular genetic changes of adrenal
neuroblastoma, which, in children, may metastasize to the
sinonasal region.

Macroscopy ONBs are often unilateral, presenting as
smooth polypoid or fungating masses of fleshy consistency
and yellow to pink color (Fig. 2.79).

Microscopy ONBs exhibit one of two main patterns of
growth that bear diagnostic and prognostic implications
[344]. This pattern approach is a valuable complement of
the initial scheme proposed by Hyams et al. [114] to grade
ONB in four groups (Table 2.7). The low-grade pattern
comprises grades [-II of Hyams and the high-grade pattern
grades III-1V. The low-grade pattern is seen most often,
and it presents lobular arrangements with well-defined
groups of tumor cells separated by abundant edematous and
variably vascularized stroma (Fig. 2.80). Prominent vascu-
larization may cause bleeding at the time of biopsy. The
neoplastic neuroblasts are typically small, showing round
to oval nuclei with stippled chromatin, absent or small
nucleoli, and minimal cytoplasm; occasionally clear cell
type cytoplasms may be found. Neuroblasts are commonly
separated by a neurofibrillary matrix formed by neuronal
cell processes, in which axons may be demonstrable
(Fig. 2.81). This background, seen in about 85 % of ONB,
is the most helpful diagnostic feature. Homer Wright pseu-
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Fig. 2.79 Olfactory neuroblastoma: polypoid mass of fleshy consis-
tency and pink color

Table 2.7 Olfactory neuroblastoma

Histological grades | I I 111 10Y
Lobular Present Present + +
architecture

Mitotic activity Absent Present Prominent | Marked
Nuclear Absent Moderate | Prominent | Marked
pleomorphism

Fibrillary matrix Prominent | Moderate | Slight Absent
Rosettes H-W = H-W = Flexner + | Absent
Necrosis Absent Absent Occasional | Common
Calcification + + Absent Absent

Hyams grading scheme
H-W Homer Wright rosettes, + present or absent

dorosettes are quite characteristic of ONB; however, they
are less commonly seen. They form when the tumor cells
surround the neurofibrillary matrix in collar-like arrange-
ments. Perivascular pseudorosettes, formed by tumor cells
arranged around capillaries, are of no diagnostic value, for
they may be found in several types of neoplasms.



100

A.Cardesa et al.

Fig.2.80 Olfactory neuroblastoma: beneath an intact olfactory mucosa,
the low-grade pattern displays well-defined lobular arrangements of
tumor cells separated by edematous and variably vascularized stroma

Fig. 2.81 Olfactory neuroblastoma: the neuroblasts appear separated
by a neurofibrillary matrix formed by neuronal cell processes

Less frequently seen is the high-grade pattern of ONB, in
which the tumor grows as diffuse sheets of cells with pres-
ence of foci of necrosis and scanty but highly vascular stroma
(Fig. 2.82). True olfactory Flexner-Wintersteiner rosettes are
only seen in grade III ONBs; this uncommon type of rosettes
depicts well-defined lumina lined by columnar cells
resembling olfactory epithelium. These cells generally have
basally located nuclei and merge with the adjacent neuro-
blasts without any intervening basal lamina. Grade IV ONBs
are anaplastic tumors and usually show pleomorphic nuclei,
prominent eosinophilic nucleoli, increased mitotic rate, and
conspicuous necrosis [427]. Very rarely, ONB may exhibit

Fig. 2.82 Olfactory neuroblastoma: the high-grade pattern presents
diffuse sheets of cells, often with irregular nuclei and compact chroma-
tin. The stroma is scant but well vascularized

Fig. 2.83 Olfactory neuroblastoma: the neuroblasts that surround
entrapped glands show strong and diffuse positivity for synaptophysin

melanocytic or rhabdomioblastic differentiation [430-432].
Exceptional examples of mixed ONB and carcinoma have
also been reported [433].

Immunohistochemistry and electron microscopy ONB
shows diffuse positivity for synaptophysin, CD56, and NSE
(Fig. 2.83). Chromogranin is less often positive. In tumors
with a nesting pattern, S-100 protein is positive in the periph-
eral sustentacular cells. Cytokeratin is generally negative,
although in ONB with nesting pattern, a few tumors may
exhibit focal staining for low molecular weight CKs. EMA is
negative. Neurofilament protein and other markers of neural
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Fig. 2.84 Olfactory neuroblastoma: ultrastructural presence of neuro-
blastic differentiation, with neuritic processes, neurotubules, and
membrane-bound dense-core granules, is seen (Courtesy of Prof. J. A.
Bombi, Barcelona, Spain)

differentiation are more often expressed in tumors with dif-
fuse, sheetlike pattern [421, 434-436]. Electron microscopy
shows evidence of neuroblastic differentiation, demonstrat-
ing neuritic processes, neurotubules, and membrane-bound
dense-core granules (Fig. 2.84) [437-439]. The human ana-
logue of achaete-scute gene HASHI, expressed in immature
olfactory neurons, is also expressed in olfactory neuroblas-
toma [440]. Conversely the olfactory marker protein [441],
expressed exclusively in mature olfactory neurons, is not.
ONB lacks CD 99 (MIC-2) expression [429, 442]. In a recent
study, intense expression of olfactory-specific sensory trans-
duction proteins was found in ONB, indicating that ONB and
olfactory sensory neurons share the same lineage and that the
detected transduction proteins could serve as specific tumor
markers [443].

Differential diagnosis ONB must be distinguished from a
wide variety of small round cell tumors arising in the sinona-
sal region (Table 2.5). While the diagnosis of low-grade
ONBs is usually straightforward, particular care has to be
taken before diagnosing high-grade ONBs, as glands of sino-
nasal non-intestinal-type adenocarcinomas should not be
mistaken for the Flexner-Wintersteiner rosettes of ONB
grade III; likewise the diffuse sheets of cells seen in either
sinonasal undifferentiated carcinoma or in small cell neuro-
endocrine carcinoma may mimic grade [V ONB. Furthermore,
ONBs with rhabdomyoblastic differentiation or mixed with
carcinoma have to be differentiated from teratocarcinosar-
coma and those with melanocytic differentiation from malig-
nant mucosal melanoma [444].

Treatment and prognosis Complete surgical excision with
cribriform plate resection, often followed by radiation ther-

Table 2.8 Olfactory neuroblastoma

Kadish* — Morita** Staging

Stage Distribution (%) 5-year survival (%)
A* Confined to the 18 90

nasal cavity

B* Involves the nasal 32 70

cavity and paranasal
sinuses

C* Beyond sinonasal 50 40
cavities

D™ Cervical <40
lymphadenopathy and

distant metastasis

apy and/or chemotherapy, seems to be the treatment of
choice [419, 445, 446]. In advanced ONB, high-dose chemo-
therapy and autologous bone marrow transplantation have
been used [447, 448]. Staging of ONB is based on the Kadish
system [449], in which stage A disease is confined to the
nasal cavity, stage B is confined to the nasal cavity and para-
nasal sinuses, and stage C shows local or distant spread
beyond the nasal cavity or sinuses; most tumors present in
stage C. This correlates with survival, which is about 90 %
for stage A, 70 % for stage B, and 40 % for stage C [449].
Recognizing the poor prognostic implications of regional
and distant metastatic disease, adding cervical lymphade-
nopathy and distant metastasis as a fourth, stage D category
was suggested [445], which showed a worse disease-free
survival specifically for the D category [450] (Table 2.8).
Necrosis is the single histological feature that seems to cor-
relate with poor survival [420]. About two-thirds of recur-
rences are in the form of local disease, whereas locoregional
recurrences, with intracranial extension or involvement of
cervical lymph nodes, represent about 20%, and distant
metastases account for the rest [423, 451]. Distant metasta-
ses mainly involve the bone and lung [448].

2.11.11 Ewing’'s Sarcoma/Primitive

Neuroectodermal Tumor (EWS/PNET)

Definition An exceedingly rare sinonasal tumor composed
of poorly differentiated small round cells that shows vary-
ing degrees of neuroectodermal differentiation and origi-
nates from a pluripotential neuroectodermal cell progenitor
[452, 453].

Epidemiology Approximately 9% of extraosseous EWS/
PNETs arise in the head and neck region [279], and about
20 % of them develop in the sinonasal tract, being the most
common site the maxillary sinus, followed by the nasal cav-
ity (Fig. 2.85) [453-455].
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Fig.2.85 Primitive neuroectodermal tumor: MRI displaying a destruc-
tive mass involving the right maxillary sinus, expanding to the orbit and
to both sides of the nasal cavity

Etiology EWS/PNET has been reported following radio-
therapy for retinoblastoma [456—458].

Macroscopy Sinonasal EWS/PNET may present as a soft
polypoid mass.

Microscopy EWS/PNET is composed of uniform, small,
undifferentiated, primitive neuroectodermal cells (Fig. 2.86)
[459]. Unusually, pseudorosettes and true rosettes may be
found in these tumors.

Electron microscopy EWS/PNET displays rudimentary
neuritic differentiation, as well as scanty microtubule forma-
tion; dense-core granules are much less abundant than in
olfactory neuroblastoma (Fig. 2.87).

Immunohistochemistry The great majority of EWS/PNET
will react strongly with antibodies against CD99 (Fig. 2.88).
This marker is of considerable value but it is by no means
specific. A growing number of other neoplasms expressing

Fig.2.86 Primitive neuroectodermal tumor: monotonous proliferation
of small, round, undifferentiated cells requiring immunohistochemistry
for correct typing

Fig. 2.87 Primitive neuroectodermal tumor: ultrastructurally, a rudi-
mentary neuritic differentiation is seen with scanty microtubule forma-
tion. Dense core granules are much less abundant than in olfactory
neuroblastoma (Courtesy of Prof. J. A. Bombi, Barcelona, Spain)



2 Nasal Cavity and Paranasal Sinuses

103

Fig. 2.88 Primitive neuroectodermal tumor: CD99-positive immune
reaction seen at the cellular membrane. Molecular study confirmed
diagnosis

this protein have been documented. Among these are T-cell
lymphomas [442].

Genetics The standard translocation t(11; 22) (q24; q12) of
PNET [460] results in the fusion of the EWS-FLII genes.
The detection of the chimeric transcript by techniques of
molecular biology confirms the diagnosis [461-463].

Differential diagnosis Olfactory neuroblastoma, sinonasal
undifferentiated carcinoma, lymphoma, rhabdomyosarcoma,
and primary malignant mucosal melanoma are the main enti-
ties to rule out [262]. We have seen one example of EWS/
PNET arising from the maxillary antrum, which ultrastruc-
turally showed rudimentary neuritic differentiation, as well
as scanty microtubule formation. This raised the differential
diagnostic dilemma of “ectopic olfactory neuroblastoma”;
nevertheless, the tumor cells were CD99 positive and showed
the t(11;22)(q24;q12) translocation, findings that are charac-
teristically negative in ONB [429].

Treatment and prognosis Multimodal therapy, which
includes chemotherapy, radiotherapy, and surgery, offers the
best results. Head and neck EWS/PNET has better prognosis
than tumors of other sites. The overall 5-year survival rates
reach between 60 and 70 % [453].

2.11.12 Malignant Lymphomas
Definition Malignant lymphomas are small round cell
tumors with phenotypic features of B/T cells and variable

differentiation.

Epidemiology Sinonasal malignant lymphomas (SNML)
account for approximately 13 % of all upper aerodigestive

Fig.2.89 Malignant lymphoma: diffuse large B-cell lymphoma prolif-
eration. Giemsa stain

tract lymphomas [205] and for 6 % of all sinonasal malignan-
cies [464]. In our own series, they account for 9.5%
(Table 2.3). In western countries, about 50 % of SNML are of
B-cell-type and the other 50 % mostly shows NK-/T-cell lin-
eage [465], whereas other reports point to more variable
rates [466—469]. Differently, in oriental populations, most
primary lymphomas of the nasal cavity and nasopharynx are
of NK-/T-cell lineage [470—473].

Microscopy Sinonasal B-cell lymphomas are in general
composed of a diffuse proliferation of large lymphoid cells
or of a diffuse mixed pattern of small and large cells
(Fig. 2.89). They infiltrate and expand the subepithelial soft
tissue and may extend into the underlying bone. Sinonasal
B-cell lymphomas lack epitheliotropism, polymorphous cell
infiltrate, angiocentricity, prominent necrosis, and fibrosis.
They are usually positive for B-cell markers (CD20 and
CD79a) and negative for NK-/T-cell markers. k-light chain
restriction is seen more often than A restriction. EBV mark-
ers are often negative.

Sinonasal NK-/T-cell lymphomas were labeled in the past
decades with terms such as “lethal midline granuloma,”
“polymorphic reticulosis,” and angiocentric T-cell lym-
phoma, among others. Patients may present either with an
obstructive mass or with midfacial destructive lesions.
Histologically, an angiocentric and angiodestructive infiltrate
with extensive necrosis and epitheliotropism is frequently
seen. In extranodal NK-/T-cell lymphoma, cells may be small,
medium sized, large, or anaplastic and may show a conspicu-
ous admixture of inflammatory cells (Fig. 2.90).
Pseudoepitheliomatous hyperplasia of the covering epithe-
lium may occur, and when exaggerated, it should not be con-
fused with squamous cell carcinoma [471]. Extranodal
NK-/T-cell lymphoma is almost always associated with EBV
positivity. The most typical immunophenotype is CD2+,
CD56+, surface CD3—, and cytoplasmic CD3e+. Most cases
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Fig. 2.90 Malignant lymphoma: NK-/T-cell lymphoma nasal type
with angiocentric infiltrate of atypical lymphocytes and extensive
necrotic areas

are also positive for cytotoxic granule associated proteins
(granzyme B, TIA-1, and perforin). Other T- and NK-cell-
associated markers are usually negative. Sinonasal lympho-
mas demonstrating CD3e+, CD56—, cytotoxic molecule+,
and EBV+ are also included within the NK/T category. No
specific cytogenetic abnormalities have been identified [474].

Differential diagnosis SNML of either B-cell or T-cell der-
ivation needs a careful distinction of other small round cell
tumors (Table 2.5) and with extramedullary plasmacytoma
[475, 476], as well as with extramedullary tumors composed
of myeloid or lymphoid blasts [477].

Treatment and prognosis Radiotherapy and chemotherapy
CHOP regime has been the standard treatment for advanced
sinonasal diffuse large B-cell lymphomas [478]. The addi-
tion of the anti-CD20 monoclonal antibody Rituximab® has
led to a marked improvement in survival [479].

The treatment and prognosis of nasal NK-/T-cell lym-
phoma are variable. Initial treatment with radiotherapy alone
or combined with multiagent chemotherapy is used. Some
patients respond well to therapy and others die of disease
despite aggressive therapy [472]. In recent years, the survival
has improved with more intensive therapy [480]. For a
detailed discussion of lymphoid lesions, the reader is referred
to Chap. 13.

2.11.13 Extraosseous Plasmacytoma
Definition A mass-forming lesion of monoclonal plasma

cells that occurs outside the bone and bone marrow, without
evidence of underlying multiple myeloma [481].

Epidemiology More than 80 % of extraosseous plasmacy-
tomas develop in the head and neck region, and 44 % of them
involve the sinonasal region [482].

Clinical aspects Full examination of the patient is required
to exclude disseminated disease.

Microscopy Plasmacytoma of the sinonasal tract usually
appears as a diffuse infiltration of mature plasma cells of the
mucosa; occasionally, tumor cells are less differentiated, and
diagnosis may be difficult exclusively on histologic basis
[475, 476, 483, 484].

Immunohistochemistry Staining for CD138 and k and A
chains may be helpful. CD19 is nearly always negative and
CD56 and CD117 are often aberrantly expressed.

Differential diagnosis Mucosal lymphomas with plasma-
cytic differentiation, particularly extranodal marginal zone
(MALT) lymphoma, may be misinterpreted as extramedul-
lary plasmacytoma.

Treatment and prognosis Most extraosseous plasmacyto-
mas are cured with local radiation therapy. Regional recur-
rences occur in one-fourth of patients; distant extraosseous
metastasis may occasionally occur [482].

2.11.14 Malignant Soft Tissue Tumors

Malignant soft tissues tumors of the sinonasal tract are very
rare neoplasms and account for about 5% of all the malig-
nancies in this territory (Table 2.3). Only the most salient of
these entities are covered here. For a detailed discussion of
soft tissue tumors, the reader is referred to Chap. 12.

2.11.14.1 Fibrosarcoma

Definition A malignant mesenchymal tumor composed of
fibroblast with variable collagen production and in proto-
typical cases a herringbone pattern [485].

Synonym Adult fibrosarcoma.

Epidemiology Most of head and neck fibrosarcomas occur
in the sinonasal tract and are seen across a wide age range
[486—489]. They are considered the second most common
soft tissue sarcoma after rhabdomyosarcoma in the head and
neck [490].

Clinical aspects Fibrosarcomas most commonly cause
obstruction and epistaxis [163]. An ethmoid sinus fibro-
sarcoma arising as a frontal sinus mucocele has been
reported [491].
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Microscopy The histological appearance is that of a spindle
cell lesion, with fascicles or bundles of neoplastic cells inter-
secting at various angles, sometimes with a herringbone pat-
tern. Most sinonasal fibrosarcomas have a low-grade
appearance, with moderate cellularity and low mitotic rate
[492]. In accordance, the behavior is more often characterized
by repeated local recurrences, while distant metastases are rare.

Differential diagnosis It includes desmoid-type fibromato-
sis, leiomyosarcoma, nerve sheath tumors, spindle cell carci-
noma, and desmoplastic melanoma.

Treatment and prognosis Surgery is the recommended
treatment, often followed by radiotherapy [490].

2.11.14.2 Undifferentiated Pleomorphic
Sarcoma

Definition The name undifferentiated pleomorphic sarcoma
(UPS) has nowadays replaced the until recently used term
malignant fibrous histiocytoma (MFH), which was com-
monly employed as a diagnosis of exclusion for sarcomas
mainly composed of myofibroblasts or undifferentiated mes-
enchymal cells [490].

Epidemiology : A considerably decrease in the frequency
of the diagnosis of MFH has occurred following the advent
of immunohistochemistry. About 3 % of MFH develop in the
head and neck, and 30% of these arise in the sinonasal
region. They most often are seen in adulthood [490].

Etiology MFH represents the most common post-radiation
sarcoma, although they are predominantly sporadic.

Microscopy MFH is a high-grade sarcoma, histologically
consisting of a proliferation of spindle cells arranged in sto-
riform pattern, intermixed with atypical pleomorphic, often
multinucleated giant cells. In the sinonasal tract, it presents
as a highly aggressive and destructive lesion, with bone inva-
sion and extension in adjacent structures [166].

Differential diagnosis Before a diagnosis of malignant
fibrous histiocytoma is rendered, other pleomorphic malig-
nant tumors, like leiomyosarcoma, osteosarcoma, and sarco-
matoid carcinoma, should be excluded by means of
immunohistochemical or ultrastructural analysis.

Treatment and prognosis Complete surgical resection is
the recommended treatment, often followed by radiotherapy.
Prognosis is related to the extension of the tumor.

2.11.14.3 Leiomyosarcoma
Definition Leiomyosarcoma (LMS) of the sinonasal tract is
an extremely rare malignant neoplasm, with identical histo-

logical and immunophenotypic appearance to its soft tissue
counterpart [166].

Epidemiology Sinonasal LMS accounts for less than 1 % of
all soft tissue tumors in this region [490].

Microscopy As in other territories, LMS is composed of
right-angle intersecting bundles of spindle cells with eosino-
philic cytoplasm and “cigar-shaped” nuclei. Foci of necrosis,
increased mitotic activity, and cellular atypia are present.

Immunohistochemistry Cells of LMS are reactive for
smooth muscle and/or muscle-specific actin, desmin,
h-caldesmon, and vimentin.

Differential diagnosis Sinonasal LMS must be distin-
guished from leiomyoma, glomangiopericytoma, and other
spindle cell malignant tumors.

Treatment and prognosis Sinonasal leiomyosarcoma can
be regarded as a locally aggressive neoplasm with limited
metastatic potential that should be treated by surgery alone if
the tumor is limited to the nasal cavity [493]. Adjuvant radio-
chemotherapy may be used in advanced tumors.

2.11.14.4 Rhabdomyosarcoma
Definition Rhabdomyosarcoma (RMS) is a malignant mes-
enchymal tumor of skeletal muscle phenotype [490].

Epidemiology RMS is the most common sinonasal malig-
nancy of the pediatric age, [494, 495]. The most common
histologic subtypes are the embryonal and the alveolar [494].
RMS is predominantly seen in children and young adults, but
they may also occur in older adults, specially the alveolar
subtype [490].

Macroscopy The botryoid variant of embryonal RMS has a
characteristic grapelike or polypoid appearance, while the other
subtypes/variants show an indistinct fish-flesh appearance.

Microscopy Embryonal RMS is characterized by the pres-
ence of small, eosinophilic polygonal, or spindled cells with
hyperchromatic nuclei and occasional cytoplasmic cross
striations; the cell population is usually dense or intermin-
gled with myxoid stroma. Alveolar RMS has fibrous septa,
separating clusters of loosely cohesive small round cells with
hyperchromatic nuclei and scant eosinophilic cytoplasm; the
presence of multinucleated giant cells is a typical feature
(Fig. 2.91). Other variants of RMS include sclerosing, spin-
dled, botryoid, and pleomorphic forms [490, 496].

Immunohistochemistry The diagnosis of RMS can be
confirmed by immunostaining for myogenin and MyoDI,
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Fig. 2.91 Rhabdomyosarcoma: the alveolar variant depicts fibrous
septa separating clusters of loosely cohesive small round cells with
hyperchromatic nuclei and scant eosinophilic cytoplasm; notice the
presence of multinucleated giant cells, another typical feature

which are nuclear markers with high specificity for skeletal
muscle differentiation. Less specific are desmin, muscle-
specific actin, and myoglobin.

Genetics Alveolar RMS typically harbors t(2;13) or t(1;13)
translocations resulting in PAX3-FOXOIA or PAX7-FOXOIA
gene fusions. Embryonal RMS harbors more complex genetic
alterations, such as loss of the tumor suppressor CDKN2A,
mutation/amplification of FGFR4, gain of GLII, and muta-
tions in the myogenic transcription factor MYOD1 [497-499].

Differential diagnosis It includes all sinonasal undifferen-
tiated small round cell tumors. Furthermore, it must be kept
in mind that rhabdomyoblastic differentiation may be
encountered in tumors other than RMS [444]. This fact is
important because RMS is treated by specific chemotherapy
protocols that may be different than those of other tumors in
the differential diagnosis.

Treatment and prognosis Treatment includes a combina-
tion of radiotherapy and chemotherapy, with surgical resec-
tion reserved for residual disease. The risk for neck
involvement is high. With the advent of more aggressive
therapy, the overall 5-year survival has increased from 40 to
70 % [500]. Adult age and alveolar subtype are adverse prog-
nostic factors in RMS.

2.11.15 Malignant Peripheral Nerve Sheath
Tumors

Definition A malignant tumor of nerve sheath phenotype
[490].

Fig. 2.92 Epithelioid MPNST marked S-100 protein positivity in a
large cell malignant neoplasm, mimicking amelanotic melanoma.
Additional immunohistochemistry and electron microscopy resulted
confirmatory

Synonyms Neurofibrosarcoma, malignant schwannoma,
and neurogenic sarcoma

Epidemiology The head and neck is one of the more com-
mon anatomic areas to be affected by malignant peripheral
nerve sheath tumors (MPNSTSs) [501]. MPNST of the sino-
nasal tract is a very rare neoplasm [502]. Most arise de novo
or less often in the context of neurofibromatosis type 1 (NF1)
[503-505]. There is female predominance for the novo sino-
nasal MPNST [492] and male predominance in NFI-
associated MPNST [490, 506].

Etiology Radiation and immunosuppression may be caus-
ative agents of MPNSTs [507].

Microscopy MPNSTSs typically grow in a herringbone-type
fascicular pattern. MPNST is a highly cellular spindle cell
proliferation and exhibits nuclear hyperchromasia, pleomor-
phism, elevated mitotic rates, and necrosis. Typically, dark
hypercellular areas alternate with light, less cellular ones,
conferring a so-called “marbleized” appearance [501].
Sinonasal MPNSTs are often low grade, in contrast to those
arising at other sites [492]. In poorly differentiated MPNSTs,
the diagnosis can be based on the identification of a preexist-
ing neurofibroma. The epithelioid variant of MPNST has
been described in the sinonasal tract and may mimic amela-
notic malignant melanoma (Fig. 2.92) [410]. Some tumors
may show morphological and immunohistochemical fea-
tures of skeletal muscle differentiation and are designated as
“malignant Triton tumor” [492, 508]. The majority of malig-
nant Triton tumors occur in the setting of NF1. About a third
of malignant Triton tumors involve the head and neck [444].
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Immunohistochemistry In MPNSTs the nerve sheath
markers S100 and SOX10 are positive, but usually have focal
distribution; in contrast, epithelioid MPNSTs stain diffusely
for S-100.

Genetics Both NF1 alleles are inactivated in MPNSTSs ex
neurofibroma associated with NF1.

Differential diagnosis It includes fibrosarcoma, leiomyo-
sarcoma, synovial sarcoma, spindle cell carcinoma, and
malignant melanoma. Furthermore, positivity for S-100 in a
spindle cell sarcoma as present in MPNST may also be
shown by the recently described sinonasal biphenotypic sar-
coma, a low grade sarcoma that shows immunohistochemi-
cally demonstrable neurogenic and myogenic differentiation
[509].

Treatment and prognosis Surgical removal is the mainstay
treatment that may be followed by radio- and chemotherapy.

2.11.16 Biphenotypic Sinonasal Sarcoma

A new entity known as low-grade, biphenotypic, sinonasal
sarcoma has been recently recognized [509]. In addition to
distinguishing histological and immunohistochemical fea-
tures, this tumor is often hallmarked by a recurrent PAX3-
MALM3 gene fusion [510]. It occurs in adults, predominantly
women, being characterized by a submucosal proliferation
of spindle cells with scant mitotic activity and concomitant
neural and myogenic differentiation. Benign glandular pro-
liferation is often present; the majority of glands are lined by
respiratory type of epithelium, but areas of oncocytic and
squamous metaplasia may be encountered.
Hemangiopericytoma - like blood vessels are conspicuous.
Focal rhabdomyoblastic differentiation may be seen. Bone
invasion emphasizes the infiltrative nature of the lesion.
Local recurrence rate approaches 45%, but no patient has
developed metastases or died of disease.

2.12 Germ Cell Tumors

Teratoma is the principal benign germ cell tumor of the sinona-
sal region and shows histological features similar to its counter-
parts in the gonads and in other extragonadal locations.
Malignant tumors with histological features similar to germ
cell tumors of the gonads arise on rare occasions in the sinona-
sal tract. Immature teratomas and teratomas with malignant
transformation are tumors of infancy and early childhood,
whereas sinonasal endodermal sinus tumors and sinonasal tera-
tocarcinosarcoma have only been documented in adults [S11].

2.12.1 Dermoid Cyst

Definition A dermoid cyst is a developmental lesion histo-
genetically and histologically composed of ectoderm and
mesoderm, but no endoderm [511].

Synonyms Nasal dermoid sinus cyst and cystic dermoid

Epidemiology Dermoid cysts of the nose comprise 3 % of
all dermoids and 5.5-12% of those of the head and neck
region [512, 513]. A male predominance has been described
for cystic dermoids. More than half are detected in children
6 years old or less, and approximately a third are present at
birth [514]. Dermoid cysts of the head and neck are located
more often in the subcutaneous tissue of the lateral supraor-
bital ridge and nose. In the nose, they occur most commonly
in the bridge and always in the midline. The glabella, nasal
tip, and columella are less common sites [512-515]. A few
cases have been described as originating in the paranasal
sinuses [516].

Etiopathogenesis The most likely explanation for the
ontogeny of dermoid cysts is the retention of ectodermal tis-
sue along the lines of closure at junctions of bones, soft tis-
sues, and embryonic membranes [515].

Clinical features Nasal dermoid cysts manifest as a mid-
line nasal pit, fistula, or subcutaneous infected mass. They
may cause broadening of the nasal bridge and occasionally
cellulitis or purulent discharge. On palpation, the cysts are
soft to fluctuant with a pale yellowish-pink color noted
beneath the thinned but intact epithelium; when keratin
debris and sebum fill the lumen, they may have a doughy
consistency [512-515]. Most patients do not have other mal-
formations, but 6-41% have associated congenital malfor-
mations [517, 518]. Computed tomography and magnetic
resonance imaging scans are valuable in determining the
intracranial and nasal components of a lesion and excluding
encephalocele [512-516].

Macroscopy The cysts may range in size from a few milli-
meters to 12 cm in diameter. The lumen contains cheesy,
yellow-white material.

Microscopy Dermoid cysts are lined with mature keratin-
izing squamous epithelium and frequently contain append-
ages of the skin in the cyst wall but no endoderm.

Differential diagnosis This lesion is differentiated from a
teratoma by the limited variety of tissue types and the
absence of endodermal components. Epidermal inclusion
cysts may resemble cystic dermoids but do not contain
adnexa. Epidermal inclusion cysts occur more frequently in
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adults, in contrast to dermoids, which are more commonly
found in children and young adolescents [514-516]. Dermoid
cysts should be clinically differentiated from encephalocele,
which occurs in the same anatomic area.

Treatment and prognosis Dermoid cysts are treated by
complete surgical excision, regardless of the extent of the
lesion. The recurrence rate has been reported to be less than
7% [512-515].

2.12.2 Mature Teratoma

Definition Mature teratomas are tumors composed of a
variety of mature tissues that are foreign to their sites of
occurrence. There are typically tissues derived from two or
three germ layers [S511].

Synonyms Teratoid tumor, benign teratoma and mature
cystic teratoma

Epidemiology Teratomas of the head and neck region
account for only 6% of all teratomas [519, 520]. Mature
teratomas in the sinonasal tract are even more unusual [521].
The majority of sinonasal teratomas occur in neonates and
infants, and an equal sex distribution has been reported [521,
522]. Stillbirth, prematurity, fetal malpresentation, dystocia,
and maternal polyhydramnios are frequent accompaniments.
The orbit, oropharynx, and neck are classic locations for
mature teratomas of the head and neck, but these tumors
have been found rarely in the sinonasal tract [521]. In the
sinonasal tract, the maxillary antrum and nasal cavity are
affected more often than is the sphenoid sinus [519,
523-525].

Etiopathogenesis The exact origin of teratomas is not yet
known, although numerous theories have been presented.
The most popular theories of their origin are that they
derive from primordial germ cells or from primitive
somatic cells that escaped the influence of organizers and
inducers [520].

Clinical features Manifestations of teratomas depend on
the specific location of the tumors. Signs and symptoms
usually result from compression of adjacent organs and
tissues. Facial deformity, nasal obstruction, and a nasal
mass are common manifestations of sinonasal teratomas.
The occasional calcifications seen in computed tomogra-
phy and magnetic resonance imaging scan provide the
most valuable aids in resolving the differential diagnosis
[519, 521, 524]. Teratomas may be associated with other
skull deformities, anencephaly, hemicrania, and palatal fis-
sures [519].

Macroscopy The tumors are usually cystic, but they can
be solid or multilocular. They are commonly encapsulated
masses that measure up to 7 cm at their largest
dimension.

Microscopy Teratomas are composed of varied admixtures
of mature skin, appendages of the skin, fat, glial tissue,
smooth muscle, cartilage, bone, minor salivary glands, and
respiratory and gastrointestinal epithelium. Neural tissues
may be seen more often in sinonasal teratomas than in other
teratomas.

Differential diagnosis Although the variegated histological
appearance of mature teratomas is usually diagnostic, nasal
glial heterotopia and meningocele should be considered in
the differential diagnosis. The presence of immature ele-
ments or any other germ cell tumor excludes mature
teratoma.

Treatment and prognosis Complete surgical excision has
been curative in the few cases of sinonasal mature teratomas
reported in the literature.

2.12.3 Immature Teratoma

Definition Immature teratomas are composed of variable
quantities of immature tissue elements, mostly neuroepithe-
lial, that appear interspersed with mature tissues derived
from the three embryonic germ layers [S11].

Synonym Teratoma with immature elements

Epidemiology Immature teratomas are tumors of infancy
and childhood [121].

Etiopathogenesis The histogenesis of this type of tumor
remains unsettled, as it is the case for mature teratomas. Either
the displaced, persistent germ cell theory or the possibility of
an alternative progenitor cell has been discussed [526].

Clinical features Symptoms are not specific. Nasal dis-
charge and airway obstruction are common. Imaging proce-
dures show expansive growth without invasive destruction.

Macroscopy In contrast to mature teratomas that are usu-
ally cystic, immature teratomas tend to be either solid-
nodular or a combination of solid and cystic tumor masses;
however, this is not a consistent observation.

Microscopy The distinction between mature and imma-
ture teratomas is based on their microscopic appearances.
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The tumor may contain cystic spaces lined by mature cili-
ated pseudostratified epithelium and immature areas with
primitive neuroepithelial rosettes lined with multilayered
neuroblasts. Mitotic figures are frequently present in the
immature arrangements; however, cellular atypia is not
found.

Differential diagnosis In infants and children, a teratoma
with malignant transformation has to be excluded. In adult
patients, thorough sampling of the specimen is mandatory to
rule out teratocarcinosarcoma.

Treatment and prognosis Complete surgical excision is
usually an effective treatment. Despite the immaturity of its
tissue elements and of the presence of mitotic figures, imma-
ture teratomas rarely behave in a malignant fashion [526].

2.12.4 Teratoma with Malignant
Transformation

Definition Teratoma with malignant transformation is a
neoplasm containing benign tissue elements of all three ger-
minal layers and, in addition, a specific type of malignant
tumor [511].

Synonym Malignant teratoma

Epidemiology In the head and neck, malignant transforma-
tion of a teratoma is a distinctly uncommon observation.
Involvement of the sinonasal tract by such a lesion is
extremely rare. Kuhn et al. reported of a case of squamous
cell carcinoma arising in a benign teratoma of the maxilla of
a 13-month-old boy [527]. Petrovich et al. reported a nasal
malignant teratoma in a 63-year-old man [528].

Clinical features A fluctuating left facial swelling
occurred during a period of 9 months prior to the diagno-
sis. On computed tomography scans, thickened left max-
illary sinus mucoperiostium and a soft tissue defect were
observed over the alveolar ridge. Metastatic disease was
not found.

Macroscopy A soft tissue mass of 2.0-cm diameter in the
left maxillary alveolar ridge with displacement of unerupted
teeth has been noted [527].

Microscopy The tumor was composed of variable mature
tissue elements of ectodermal, mesodermal, and endoder-
mal derivation consistent with extragonadal teratoma. An
additional finding was the presence of an atypical squa-
mous proliferation with the features of squamous cell car-
cinoma [527].

Differential diagnosis It includes immature teratoma with
pseudocarcinomatous proliferation of the squamous epithe-
lium and odontogenic cyst.

Treatment and prognosis The tumor reported by Kuhn
et al. was locally aggressive and recurred after surgery. There
was no evidence of further recurrence 2 years after chemo-
therapy [527].

2.12.5 Yolk Sac Tumor

Definition Yolk sac tumor (YST) of the sinonasal tract is a
primary malignant neoplasm found to arise in this location
that has histological features indistinguishable from yolk sac
tumor of the gonads [S11].

Synonyms Endodermal sinus tumor, yolk sac carcinoma,
and orchioblastoma

Epidemiology Only 20 % of YSTs are extragonadal [529].
Head and neck YSTs are very rare, and similarly to the
gonadal counterpart, they have two distinct peaks of
incidence; the most common one is seen in the early years of
life and the less frequent in adult age [526, 529-533].

Pathogenesis The development of a germ cell malignancy
does not need always to be explained by the neoplastic trans-
formation of a primordial germ cell. Alternatively, YSTs of
the adult may evolve from precursor somatic neoplastic cells
by a process of divergent differentiation toward structures
resembling the fetal yolk sac [534].

Clinical aspects While the YSTs that develop in infancy
and childhood may be associated or not to a teratoma, those
occurring in adult patients may associate or not to a somatic
carcinoma [534-538]. The two sinonasal YSTs reported in
adults developed in men aged 43 and 59 years [534, 537].
Both tumors occupied the paranasal sinuses with focal orbital
and cranial destruction. YSTs are known to secrete alpha-
fetoprotein (AFP). A case of sinonasal YST admixed with
choriocarcinoma has been documented [535].

Macroscopy YSTs tend to be gray white to yellow, focally
hemorrhagic.

Microscopy The most characteristic pattern of growth of
YSTs is composed of pseudopapillary structures with numer-
ous glomeruloid or perivascular Schiller-Duval bodies and
labyrinthine cavities and channels lined by flattened to
cuboidal epithelium with various degrees of atypia
(Fig. 2.93). Another common pattern is the reticular or
microcystic, in which eosinophilic hyaline globules, PAS
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Fig. 2.93 Yolk sac tumor: perivascular Schiller-Duval body and pseu-
dopapillary structures forming labyrinthine cavities and channels lined
by flattened to cuboidal epithelium

Fig.2.94 Yolk sac tumor: nests and cords of immature cells displaying
the solid pattern of growth are surrounded with reticular and microcys-
tic structures (Courtesy of Dr. Prantl, Munich, Germany)

positive and diastase resistant, are found intracellularly and
extracellularly. The solid pattern is composed of densely cel-
lular nests and cords of immature elements that may differ-
entiate into somatic endodermal derivatives (Fig. 2.94).
Another pattern is the polyvesicular vitelline. Surrounding
these tissue patterns, there are variable amounts of reactive
stromal component.

Immunohistochemistry AFP is the characteristic marker
of the pseudopapillary and reticular structures of YSTs. The
solid pattern mainly immunoreacts with wide-spectrum
cytokeratin cocktails and CK20. Beta-HCG is negative in
pure YSTs, unless combined with choriocarcinoma [535].

Differential diagnosis Sinonasal YSTs must be distin-
guished from other germ cell tumors occurring in this region,
mainly from teratocarcinosarcoma. The solid pattern of
YSTs must be distinguished from somatic malignancies with
undifferentiated carcinoma component and from basaloid
non-keratinizing squamous cell carcinoma.

Treatment and prognosis Complete excision, whenever
possible, followed with radiochemotherapy is the recom-
mended treatment of YSTs. Owing to the aggressive behav-
ior of these gonadal or extragonadal tumors in adult patients,
platinum-based therapy should be added [533].

2.12.6 Teratocarcinosarcoma

Definition Sinonasal teratocarcinosarcoma (SNTCS) is a
complex malignant sinonasal neoplasm combining features
of teratoma and carcinosarcoma. Benign and malignant epi-
thelial, mesenchymal, and neural elements are typically
present, including immature tissue with blastomatous fea-
tures [511, 539].

carcinosarcoma.

Synonyms Teratocarcinoma, teratoid

blastoma

Epidemiology SNTCS is very rare [540]. Patients are
exclusively adults, with ages ranging from 18 to 79 years
(mean 60 years) [539-544]. There is a marked male predom-
inance. SNTCS almost exclusively arises in the ethmoid
sinus and maxillary antrum, although it may arise in other
head and neck territories [539, 545, 546].

Etiology and pathogenesis SNTCS is unlikely to be a
germ cell tumor, but probably arises from pluripotent stem
cells of the neuroepithelium that not only reproduce the neu-
roectodermal features of olfactory neuroblastoma but also
have the capacity to differentiate into divergent types of
somatic cells [543]. In contrast with malignant gonadal tera-
tomas, which are frequently found in patients at younger
age, SNTCS does not contain areas of embryonal carci-
noma, choriocarcinoma, or seminoma as seen in many germ
cell tumors [539].

Clinical aspects Patients present with a short history of
nasal obstruction and epistaxis. Imaging studies reveal a
nasal mass occasionally accompanied by opacification of the
paranasal sinuses. Bone destruction may be seen [539].

Macroscopy Tumors are usually bulky, soft to rubbery, and
red tan to purple. A mass filling the nose and projecting for
about 3 cm from the naris has been documented [547].
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Microscopy SNTCS is made up of multiple tissue types
derived from two or three germ layers, often forming cystic
spaces and exhibiting variable degrees of maturity and
undifferentiated/primitive component (Fig. 2.95). In addi-
tion there are carcinomatous and sarcomatous components
[540, 544]. The epithelial component includes keratinizing
and non-keratinizing squamous epithelium, pseudostrati-
fied columnar ciliated epithelium, and glandular structures
lined by either cuboidal or columnar cells that may show
mucous differentiation (Fig. 2.96). Nests of immature squa-
mous cells containing clear cells which are “fetal appear-
ing” are a common finding and an important diagnostic
clue [539]. The carcinomatous component is usually glan-
dular, but sometimes squamous. Neuroepithelial elements
with rosettes and neuroblastoma-like areas are in most
instances present (Fig. 2.97). These epithelial and neuro-
epithelial elements occur in close relationship with each
other and with mesenchymal elements. The most promi-
nent mesenchymal elements are immature cells with oval
or elongated nuclei. The mesenchymal cells may exhibit
skeletal muscle differentiation with cross striations and
bizarre formations (Fig. 2.98). Foci of cartilage, smooth
muscle, adipose tissue, and fibrovascular tissues may also
be present. There may be proliferation of small round cells
that are difficult to classify. Mitotic activity and cytological
features of malignancy are demonstrable in the undifferen-
tiated areas of both the epithelial and mesenchymal ele-
ments [540].

Immunohistochemistry The  undifferentiated/primitive
component often shows positive immunoreaction for CD99
and occasionally for synaptophysin and S-100 protein [543].
The spindle cell component is consistently positive for
vimentin and sometimes for desmin, myoglobin, and glial
fibrillary acidic protein. The neuroepithelial component is
positive for neuron-specific enolase and occasionally for
chromogranin, alpha-fetoprotein, cytokeratin, and neurofila-
ments [540]. The epithelial component is positive for cyto-
keratins, epithelial membrane antigen, and occasionally
S-100 protein and glial fibrillary acidic protein.

Differential diagnosis Small biopsies and/or inadequate
sampling of SNTCS specimens may lead to erroneous diag-
noses of olfactory neuroblastoma, squamous cell carci-
noma, undifferentiated carcinoma, adenocarcinoma,
malignant salivary gland-type tumors, and adenosquamous
carcinoma [539].

Treatment and prognosis Aggressive initial therapy with
a combination of surgical resection, radiotherapy, and che-
motherapy is usually recommended [539]. SNTCSs are
locally aggressive tumors, with rapid invasion of soft tissues
and bone, and metastasize to regional lymph nodes and

Fig. 2.95 Teratocarcinosarcoma: cystic spaces filled with mucin are
partly covered by benign columnar epithelium and surrounded by
immature blastematous tissue

Fig. 2.96 Teratocarcinosarcoma: a mature cystic space covered by
benign columnar mucous-secreting epithelium alternating with nests of
mature squamous cells is seen in continuity with poorly differentiated
glandular structures

Fig. 2.97 Teratocarcinosarcoma: neuroepithelial elements with gan-
glion cells and neurofilaments depict neuroblastoma-like areas
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Fig. 2.98 Teratocarcinosarcoma: immature striated muscle cells, one
of them displaying a snakelike configuration, are seen amid blastema-
tous elements

sites, such as the lung. Craniospinal dissemination may
occur [548]. The average survival of SNTCS is less than
2 years, with 60% of the patients not surviving beyond
3 years [539]. Improved outcomes have been reported in
more recent years [546].

2.12.7 Choriocarcinoma

Definition Choriocarcinoma is a malignant neoplasm com-
posed of syncytiotrophoblast, cytotrophoblast, and interme-
diate trophoblast [549].

Synonym Non-gestational choriocarcinoma

Epidemiology Sinonasal choriocarcinoma is an extremely
rare entity. Of the two cases reported, one originated in the
maxillary sinus, and the other affected the nasal cavity, eth-
moid and sphenoid sinuses. Both patients were males, one
44 years of age and the other 49 year old [550].

Clinical features One patient presented with epistaxis and
the other with nasal obstruction. Both had elevated beta-
HCG in serum.

Macroscopy Tumors are soft and hemorrhagic.

Microscopy Tumors are composed of an admixture of
small, round to polygonal cytotrophoblastic cells, forming
fenestrated sheets or pseudopapillae, surrounded by large
multinucleated syncytiotrophoblastic cells.

Immunohistochemistry All choriocarcinoma cells
positive for pancytokeratin and syncytiotrophoblast reacts
with beta-HCG.

are

Differential diagnosis Before establishing a diagnosis of
primary sinonasal choriocarcinoma, it is mandatory to rule
out metastatic gestational or non-gestational disease [551,
552].

Treatment and prognosis Patients with primary sinonasal
choriocarcinoma are tributary of the aggressive chemother-

apy regimens for non-gestational choriocarcinoma.
Gestational choriocarcinoma requires less aggressive
therapy.

2.13 Metastatic Tumors

Definition Sinonasal metastatic tumors are secondary
malignancies that derive from a noncontiguous neoplasm.
Direct extension from an adjacent neoplasm and leukemia-
lymphoma is excluded [553, 554].

Synonym Secondary tumors

Epidemiology Metastases to the nasal cavity and paranasal
sinuses are rare [555, 556]. The median age of patients with
sinonasal metastatic tumors is 57 years, range 3 months to
76 years, and about 60 % occur in males [557]. The most
frequent primary sites of origin of the tumors are the kidney
(40 %), lung (9%), breast (8%), thyroid (8 %), prostate
(7 %), and miscellaneous (28 %) [556]. The most habitual
anatomic sites involved by the metastases are maxillary
(33 %), sphenoid (22 %), ethmoid (14 %), frontal (9 %), and
multiple sinuses (22 %) [556, 558]. In 10-15 % of cases, the
metastases are limited to the nasal cavity [553].

Clinical aspects Metastases of tumors to the sinonasal tract
are hematogenous and may be solitary or multifocal [554].
Usually symptoms are indistinguishable from those of a pri-
mary sinonasal tumor. Epistaxis is particularly common in
metastatic renal and thyroid carcinomas; other common
symptoms are nasal obstruction, headache, facial pain, visual
disturbances, exophthalmos, facial swelling, and cranial
nerve deficits. Metastases may be the first manifestation of
an otherwise clinically occult carcinoma [553].

Microscopy Often, metastatic tumors to the sinonasal tract
reproduce the most common histological features depicted
by the primary tumors, which facilitates their recognition.
Most renal cell carcinomas are of the clear cell type, while
other types are very rarely seen (Fig. 2.99) [556]. Thyroid
carcinomas are usually of the papillary and follicular types
[559, 560]. Examples of colonic adenocarcinoma and of
hepatocellular carcinoma metastatic to the sinonasal tract
have been reported (Fig. 2.100) [561-566].
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Fig.2.99 Metastatic clear cell carcinoma of the kidney: the finding in
a clear cell carcinoma of a rich network of well-formed mature blood
vessels is highly suspicious of renal origin

Fig.2.100 Metastatic adenocarcinoma of the colon and rectum: in the
sinonasal tract, the presence of intestinal-type adenocarcinoma with
foci of necrosis and preservation of neighboring seromucous glands is
quite suggestive of metastasis

Differential diagnosis Metastatic clear cell carcinomas
have to be distinguished mainly from primary sinonasal
clear carcinomas of minor salivary gland derivation [553].
Metastatic lung cell carcinomas, mainly those of small and
intermediate cell type, have to be distinguished from their
primary sinonasal counterparts [272]. Metastatic thyroid
carcinomas have to be differentiated from primary sinona-
sal low-grade carcinomas tubulopapillary type [333].
Metastatic intestinal adenocarcinomas require precise dis-
tinction from primary ITAC [565]. Diagnostic difficulties
usually arise with undifferentiated metastatic tumors,
mainly those of unknown primary site of origin; clinical
history, immunohistochemistry, and molecular techniques
are in these instances of help.

Treatment and prognosis For metastatic sinonasal tumors,
palliative therapy is in most instances recommended.
However, prognosis may depend on whether the metastasis
is isolated or part of widespread disseminated disease. If the
sinonasal metastasis is localized and treated aggressively, the
average survival following its discovery may be as long as
20-30 months [555].
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3.1 Introduction
3.1.1 Embryology

The primitive mouth cavity (stomatodaeum) begins to
develop when the embryo is 3—4 weeks old. It forms a nar-
row slit lined by ectoderm between the rostral brain capsule
and the caudal pericardial sac. The sides are limited by the
first branchial arches. Posteriorly it is bounded by a thin sep-
tum called the buccopharyngeal membrane which separates
the ectodermal oral cavity from the endodermal pharynx and
foregut. This membrane soon develops multiple fenestra-
tions and breaks down, and the primitive mouth cavity estab-
lishes continuity with the pharynx.

By the fifth week in utero, ventral mandibular processes
extend forwards and meet in the midline to delineate the
lower jaw. The maxillary processes bud off the postero-
superior surfaces of the mandibular processes and grow ante-
riorly beneath the brain capsule to form the upper boundary
of the oral aperture.

The tongue has two developmental origins. The anterior
two-thirds that forms the oral tongue develops from the
mandibular arches as bilateral eminences in the floor of the
mouth cavity and a central swelling called the tuberculum
impar at the junction between the first and second branchial
arches. These predominantly mesodermal swellings rapidly
enlarge and merge to form a coherent mass from which the
definitive oral tongue develops. The posterior third of the
tongue develops from a midline swelling called the hypo-
branchial eminence in the third branchial arch. This grows
over the second branchial arch to establish continuity with
the oral tongue at a junction which becomes the sulcus
terminalis.

The palate forms from two inwardly directed linear pro-
cesses, or shelves, which develop from the maxillary pro-
cesses. They initially hang down on either side of the
developing tongue, which at this stage occupies most of the
stomatodaeum. Between the eighth and tenth weeks in utero,
there is a relative increase in the vertical growth of the primi-
tive mouth cavity. This results in the tongue descending and
allows the palatal shelves to elevate and eventually to fuse
with each other and the central developing nasal septum. Bone
differentiates from the palatal mesoderm anteriorly to form the
hard plate, and the muscle develops posteriorly to form the
soft palate.

3.1.2 Anatomy and Histology

The oral cavity extends from the lips to the palatoglossal
folds. It has two components: the outer vestibule and the oral
mucosa proper. The outer vestibule is a slit-like space bor-
dered by the cheeks and lips which separates it from the teeth

and gingivae. It is limited superiorly and inferiorly by muco-
sal reflections. The oral cavity proper is the space surrounded
by the teeth and gingivae. The upper boundary is the palate,
and the lower is the floor of the mouth.

The buccal mucosa extends from the labial commissure
to the palatoglossal fold and is lined by thick, non-keratinized
stratified squamous epithelium. It contains variable num-
bers of sebaceous glands (Fordyce granules) and minor sali-
vary glands.

The gingival mucosa surrounds the cervical margins of
the teeth and merges with the mucosa overlying the alveolar
bone at a faintly scalloped line termed the mucogingival
junction. Normal gingival mucosa is pink and lightly stip-
pled. It is attached firmly to the underlying mucoperiosteum
and the necks of the teeth, apart from a shallow groove adja-
cent to the teeth in the free marginal area. It is typically kera-
tinized or parakeratinized. The reddish coloured alveolar
mucosa is thin, non-keratinized stratified squamous
epithelium.

The hard palate extends from the upper alveolar gingi-
val margins to the junction of the soft palate posteriorly.
There is a median mucoperiosteal raphe extending from
the incisive fossa anteriorly to the soft palate junction.
Most of the palatal mucosa is firmly adherent to the under-
lying periosteum, apart from a narrow band just above the
attached gingiva in the premolar/molar regions. The
mucosa is orthokeratinized stratified squamous epithelium
and posteriorly contains large numbers of minor mucous
salivary glands.

The oral tongue is mobile and is separated from the pos-
terior, oropharyngeal component by a V-shaped groove
called the sulcus terminalis. The dorsal surface is covered by
keratinized stratified squamous epithelium and several dif-
ferent types of papillae. The most numerous are the filiform
papillae which are hair-like and have a thick surface layer of
keratin which is often covered by dense bacterial aggregates.
The less numerous fungiform papillae are relatively evenly
distributed on the dorsum and macroscopically appear as
small, pink nodules. They may contain taste buds on their
superior surface. Taste buds can occasionally be confused
with pagetoid melanocytic proliferation. There are 10-12
circumvallate papillae in a row immediately in front of the
sulcus terminalis. They are usually 4-5 mm in diameter and
are surrounded by a deep groove. There are many taste buds
over their whole mucosal area (Fig. 3.1). Minor serous sali-
vary gland ducts open into the base of the groove (von
Ebner’s glands). At the palatoglossal junction laterally, there
are foliate papillae which vary considerably in size and
appearance, but typically form leaflike folds. They also con-
tain taste buds. In addition, the core of the papillae contains
lymphoid aggregates and is part of Waldeyer’s ring (Fig. 3.2).
They can become inflamed and enlarged and cause discom-
fort in the posterolateral region of the tongue. This is called
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Fig. 3.1 Taste buds in oral surface epithelium of circumvallate papilla

Fig. 3.2 Foliate papilla showing dense lymphoid aggregates with ger-
minal centres

foliate papillitis. In the underlying lingual musculature, there
are mixed seromucous salivary glands.

The ventral surface of the tongue is covered by
non-keratinized stratified squamous epithelium. Towards the
midline frenulum particularly, there are minor salivary
glands (glands of Blandin and Nuhn) deep in the sublingual
musculature. These are most frequent towards the junction
with the floor of the mouth, but they can extend to the tip of
the tongue.

The floor of the mouth forms a horseshoe-shaped gut-
ter between the ventrum of the tongue and lower gingivae.
The non-keratinized stratified squamous epithelium cov-
ers the sublingual glands and the opening of the subman-
dibular duct anteriorly. About 75 % of oral squamous cell
carcinomas develop in an area including the floor of the
mouth, adjacent ventral lingual mucosa and the retromo-
lar trigone. This region of increased susceptibility forms
only 20 % of the total oral mucosal area and has been
called the drainage area [1]. Precursor epithelial lesions in
this area should therefore be regarded with a high degree
of suspicion.

3.2 Embryonic Rests and Heterotopias

3.2.1 Fordyce Granules/Spots
Definition Fordyce granules are ‘ectopic’ sebaceous glands
in the oral mucosa [2].

Epidemiology The main site is the buccal mucosa, but
they may also involve the vermilion border and labial
mucosa, particularly in the upper lip. In the latter location,
some patients believe them to be a disease manifestation or
complain that they are cosmetically unsightly. More rarely,
the tongue, palatoglossal fold, tonsil and other intraoral
sites may be affected, and the condition can then be con-
fused with other lesions.

Clinical aspects They appear as soft, creamy white or yel-
lowish spots or clusters, which are typically a few millime-
tres in diameter. They are symmetrically distributed and tend
to increase in size and number with age.

Microscopy They are typical sebaceous glands opening
directly onto the surface by short, keratinized ducts with no
associated hair follicles.

Treatment and prognosis Fordyce granules are normal
anatomical structures and no treatment other than reassur-
ance is necessary.

3.2.2 Juxtaoral Organ of Chievitz

Definition Chievitz’s organ, or the bucco-temporal organ, is
a small, juxtaoral mass that is thought to be a vestigial neu-
roepithelial structure.

Epidemiology It has been demonstrated in neonates and chil-
dren and can persist into adult life [3]. The organ is usually
found between the temporalis muscle and the bucco-temporal
fascia or pterygomandibular raphe and is usually present bilat-
erally. It is typically only a few millimetres in size. Similar
appearances to the juxtaoral organ have been reported else-
where in the mouth, including intraosseous locations [4]. Very
rare cases have presented in the infratemporal fossa [5].

Etiology and pathogenesis It has been suggested that the
juxtaoral organ is an anlage of the parotid gland or arises
from Schwann cells that have undergone squamous meta-
plasia [6].

Clinical aspects It is usually detected fortuitously, generally
in material taken from surgical resections, and is important as
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it can be misinterpreted as a squamous cell carcinoma. In
addition, it has rarely been reported presenting as a tumor-like
mass [5] and as a chance finding radiographically [7].

Microscopy The lesion forms a multilobulated mass of dis-
crete cell nests that resemble squamous epithelium but do
not show obvious keratinization. Occasionally, the cells have
clear cytoplasm and form duct-like structures that may con-
tain mucin-negative colloid.

Immunohistochemistry The central areas of the epithelial
cell nests are positive for cytokeratin 19, and most cell nests
are positive for vimentin and weakly positive for epithelial
membrane antigen. They are negative for S-100 protein, glial
acidic fibrillary protein and neuroendocrine markers such as
chromogranin, synaptophysin and neurone-specific enolase
[6]. Pacinian corpuscles have been described in association
with the juxtaoral organ in the German and English litera-
ture, suggesting it has a mechanosensory function [8].
Melanin has been reported in cells in the connective tissue,
close to the epithelial component [9]. The majority of these
cells were melanophages but some were dendritic and were
positive for melanocyte markers such as S-100 and HMB45.
These observations would tend to support a neural crest ori-
gin for the juxtaoral organ.

Differential diagnosis The cell nests are associated with
nerve fibres, particularly at the periphery, and this may be
mistakenly interpreted as a squamous carcinoma with peri-
neural involvement or sometimes mucoepidermoid carci-
noma and thyroid carcinoma [10].

Treatment and prognosis The lesion is entirely benign.

3.3 Vesiculo-bullous Diseases

3.3.1 Herpes Simplex Infections

Herpes simplex is a common virus that often causes subclini-
cal infections. However, it can be a cause of serious and
sometimes fatal illnesses in immunocompromised patients.
In the orofacial tissues, clinically apparent infections can be
primary or recurrent.

3.3.1.1 Primary Herpes Simplex

Definition Primary herpes infection (primary herpetic gin-
givostomatitis) is an acute Herpes simplex virus infection
characterised by widespread vesicular lesions of the oral
mucosa [11].

Epidemiology Although in the past primary herpes affected
children most frequently, in Western societies, it iS seen

increasingly in young and middle-aged adults. Any oral site
may be involved but the hard palate and the dorsum of the
tongue are the most common locations.

Etiology The majority of cases of oral infections are due to
Herpes simplex type 1, but an increasing proportion is being
attributed to Herpes simplex type 2 that is typically more
closely associated with genital infections. The virus is trans-
mitted by close contact.

Clinical aspects The vesicles quickly rupture to leave shal-
low, painful, sharply demarcated ulcers which are 1-2 mm in
diameter and have an erythematous halo. Ulcers frequently
coalesce to form more irregular lesions. Gingivitis is a very
characteristic feature of primary herpes. The gingivae are
swollen and often strikingly erythematous, even in the absence
of frank ulceration. There is often conspicuous cervical
lymphadenopathy, together with mild fever and malaise.

Microscopy It is uncommon for herpetic lesions to be biop-
sied. In the early stages, there is intercellular oedema and
ballooning and vacuolisation of keratinocytes due to intra-
cellular oedema. This leads to intraepithelial vesiculation
(Fig. 3.3). Nuclei become enlarged, and occasionally baso-
philic or eosinophilic nuclear inclusions with a clear halo
(Lipschiitz bodies) can be identified. Cells may fuse to form
multinucleated epithelial giant cells. The vesiculation is fol-
lowed rapidly by epithelial necrosis and breakdown, leading
to ulceration and more florid inflammatory infiltration.

Treatment and prognosis Severe cases can be treated with
topical and/or systemic aciclovir. Oral lesions usually resolve
spontaneously within 1-2 weeks. About a third of patients
infected with Herpes simplex, either clinically or subclini-
cally, are susceptible to recurrent infections.

Fig. 3.3 Primary herpetic stomatitis, showing intercellular vacuola-
tion, inflammatory infiltration and multinucleated epithelial cells. Inset
shows high power of the multinucleated cells
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3.3.1.2 Recurrent Herpes Simplex

Definition Recurrent herpes simplex is a recurrent infection
due to reactivation of latent Herpes simplex virus lying in the
trigeminal ganglion.

Epidemiology Lesions are typically seen at the mucocuta-
neous junctions of the mouth or nasal cavity, and involvement
of the lips, the most common site, is called herpes labialis.

Etiology and pathogenesis A variety of apparently dispa-
rate factors can trigger reactivation, including the common
cold (‘fever blister’), exposure to sunlight, menstruation,
stress and others.

Clinical aspects There is usually a brief prodromal burn-
ing or prickling sensation in the affected area, followed by
the formation of a localised cluster of vesicles. These rap-
idly break down, ulcerate and crust. The lesions usually heal
spontaneously in 1-2 weeks. Occasionally there may be
intraoral recurrences, particularly in the hard palate. These
may be triggered by local anaesthetic injections. Persistently
recurrent intraoral herpes, however, should always raise the
possibility of immunosuppression. Atypical and often very
severe forms of intraoral herpes infections can be seen in
patients who are immunocompromised [12].

Treatment and prognosis Topical aciclovir cream can be
applied in the prodromal phase to help prevent lesions
developing.

3.3.2 Varicella Zoster Infections

3.3.2.1 Chickenpox

Definition Chickenpox is a highly contagious, vesiculating,
mucocutaneous infection caused by the herpesvirus Varicella
zoster.

Epidemiology It is typically seen in children where it
causes crops of pruritic cutaneous vesicles. It is usually
transmitted by direct contact and has an incubation period of
2-3 weeks.

Clinical aspects The exanthem is frequently preceded by a
slight fever, malaise and mild headache. The cutaneous
lesions start as an itchy macular rash, which progressively
becomes vesicular and pustular before breaking down to
form focal crusting lesions. They tend to erupt in crops, but
lesions at all stages of evolution are frequently present. The
back and chest are often the first sites of involvement, but
later lesions appear on the face, neck and limbs. They can
involve the nose, ears, conjunctiva and genital areas. In the
mouth, they form small, non-specific, scattered ulcers.

Treatment and prognosis Treatment is symptomatic
only. The symptoms last from a few days to 2 weeks.
In many cases, the virus remains latent in dorsal root
ganglia.

3.3.2.2 Herpes Zoster

Definition Herpes zoster (shingles) is a localised, vesiculat-
ing, cutaneous and/or mucosal rash due to reactivation of the
Varicella zoster virus.

Epidemiology It most frequently affects adults of middle
age and older, but occasionally also presents in children. In
the orofacial region, it is characterised by pain, a vesicular
rash and stomatitis in the related dermatome.

Etiology and pathogenesis Occasionally there is an under-
lying immunodeficiency. Herpes zoster is a hazard in organ
transplant patients and can be an early complication of hae-
matolymphoid neoplasms and HIV infections.

Clinical aspects The first signs are often pain, irritation or
tenderness in one or more divisions of the trigeminal nerve.
The pain may be severe and can be misinterpreted as tooth-
ache, leading to inappropriate dental intervention. Malaise
and low-grade fever are common constitutional symptoms.
There is usually a strikingly unilateral, vesicular exanthem
restricted to the affected dermatome. Intraorally, there may
also be extensive unilateral ulceration in the distribution
of the involved nerves. There is usually tender regional
lymphadenopathy.

Treatment and prognosis Herpes zoster is treated by high-
dose aciclovir (800 mg 5x day). The acute phase lasts about
7-10 days, but pain may continue until the lesions ulcerate
and crust over which may take several weeks, especially if
there is suppuration and subsequent scarring. In these cir-
cumstances, a significant number of patients develop the
most unpleasant consequence of post-herpetic neuralgia.
Unlike herpes labialis, repeated recurrences of herpes zoster
are very rare.

3.3.3 Hand-Foot-and-Mouth Disease

Definition Hand-foot-and-mouth disease is a common,
highly infectious, but usually mild viral infection that often
causes local clusters of infections among groups of young
children and is characterised by oral ulceration and a vesicu-
lar rash on the extremities.

Epidemiology It frequently spreads through classrooms,
schools and local communities in an epidemic manner. The
incubation period is between 3 and 10 days.
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Etiology and pathogenesis It is usually caused by a variety
of strains of the Coxsackie A16 virus and enterovirus 71.
Sporadic cases associated with Coxsackie A4-7, A9, A0,
B1-B3 and BS5 have also been reported. It presents clinically
as small, scattered oral ulcers that often cause few symptoms.

Clinical aspects Although the initial lesions are vesicular,
intact blisters are rarely seen. Unlike primary herpes infec-
tions, the gingivae are rarely affected. It is unusual for
regional lymph nodes to be involved except in severe cases,
and constitutional symptoms tend to be mild or absent. The
cutaneous exanthem consists of small vesicles or occasion-
ally larger blisters that form mainly around the base of fin-
gers or toes, but may extend to involve any part of the limb.
In some outbreaks, either the mouth or the extremities alone
may be affected. Although serological investigations can
confirm the diagnosis, due to the relatively mild and transient
nature of the disease, this investigation is rarely undertaken.

Treatment and prognosis Typically, the condition resolves
spontaneously within a week to 10 days and does not recur.
However, in some epidemics, patients have developed severe
complications, including interstitial pneumonitis, myocardi-
tis and encephalitis and resulting in death [13].

3.3.4 Herpangina

Definition Herpangina is an acute, vesiculating oral infec-
tion caused predominantly by Coxsackie viruses.

Epidemiology It is highly contagious and tends to affect
young children in the summer and early autumn period. Like
hand-foot-and-mouth disease, it rapidly spreads through
close-knit communities, such as schools, and presents with
acute pharyngitis, anorexia and dysphagia, with or without
cervical lymphadenopathy. Typically, the lesions are
restricted to the soft palate, uvula, anterior pillars of the fau-
ces and palatine tonsils.

Etiology and pathogenesis Herpangina is caused by a vari-
ety of group A Coxsackie viruses including A1-6, 8, 10 and
22. Other causes include Coxsackie group B (strains 1-4),
echoviruses and other enteroviruses [14].

Clinical aspects The lesions consist of multiple, small ves-
icles that rapidly rupture to form superficial ulcers, which
may coalesce. In addition, there is often more generalised
oropharyngeal erythema.

Treatment and prognosis The condition usually last
1-2 weeks and is treated symptomatically. Epidemic
enterovirus 71 infections can be complicated by encepha-

lomyelitis with neurological sequelae in some children
[15, 16].

3.3.5 Pemphigus Vulgaris

Definition Pemphigus vulgaris (PV) is an uncommon but
potentially lethal, mucocutaneous blistering disorder associ-
ated with circulating autoantibodies to intercellular adhesion
molecules of squamous epithelium.

Epidemiology Pemphigus is more common in Asians and
Ashkenazi Jews than other races and most patients are in the
fourth or fifth decades. The mouth is the most common site of
initial involvement and remains the only site affected in about
half of patients. The buccal mucosa, gingiva and soft palate are
the most common sites. Occasionally the eyes are also involved.

Etiology and pathogenesis Patients with the mucocutaneous
form of the disease have anti-desmoglein 1 and 3 autoantibod-
ies [17, 18], whilst those with the mucosal form have only anti-
desmoglein 3 autoantibodies [19]. The pathogenic mechanisms
of PV are not fully understood, but it appears likely that there is
perturbation of the desmosomal network at the transcriptional,
translational and interaction level [20, 21]. Associations have
been described between pemphigus vulgaris and myasthenia
gravis and thymoma, together with a variety of drugs, includ-
ing penicillamine, rifampicin and captopril. There is also con-
siderable evidence linking Herpes simplex virus and PV, which
may influence the course of the disease [22]. In addition, some
cases are associated with internal malignancies, particularly of
the haematolymphoid system, and the condition is then termed
paraneoplastic pemphigus.

Clinical aspects The oral features are very variable. It is
uncommon to find intact vesicles and most patients present
with painful, ragged superficial ulcers and areas of boggy
and shredded mucosa. In the tongue, the condition may pres-
ent as deep, non-healing fissures.

Microscopy Fluid from intact or recently ruptured blisters
may contain acantholytic (Tzanck) cells, although this is
rarely used as a diagnostic measure. There is suprabasal
clefting of the epithelium due to loss of intercellular attach-
ments and acantholysis (Fig. 3.4). A single layer of keratino-
cytes may remain attached to the corium by their
hemidesmosomes, but the cells are separated from each other
laterally to form a characteristic ‘tombstone’ appearance.
The acantholytic cells floating in the vesicular fluid are
rounded, with condensed cytoplasm surrounding hyperchro-
matic nuclei. The vesicles may contain acute and chronic
inflammatory cells, and eosinophils may be a conspicuous
feature. In many cases, the roof of the blister is lost during
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Fig.3.4 Pemphigus vulgaris showing suprabasal clefting and acantho-
lytic cells in an intraepithelial blister

the biopsy procedure due to a positive Nikolsky phenome-
non, but a row of keratinocytes remains adherent to the floor.

Immunohistochemistry Direct immunofluorescence on
frozen tissue shows deposits of IgG and less frequently IgM
and IgA in the intercellular junctions, producing a character-
istic ‘chicken wire’ appearance.

Treatment and prognosis The disease may be relatively
mild or even regress, but some cases, particularly those
with extensive cutaneous involvement, may be fulminant,
either as a consequence of the disease itself or as a compli-
cation of medical treatment. This includes topical or
systemic immunosuppressive drugs, often together with
adjuvant agents such as dapsone, azathioprine and metho-
trexate. In severe cases, plasmapheresis and intravenous
immunoglobulins may be necessary.

3.3.6 Pemphigus Vegetans

Definition Pemphigus vegetans is a localised form of pem-
phigus vulgaris characterised by a vegetating, papilliferous
response.

Epidemiology It is considerably less common in the mouth
than pemphigus vulgaris [23].

Etiology and pathogenesis As in pemphigus vulgaris,
drugs, particularly ACE inhibitors, have been invoked as
possible causative agents in some cases [24, 25]. A proposed
association with intranasal cocaine abuse has also been
reported [26].

Clinical aspects It usually presents clinically as serpigi-
nous ulcers that are most frequent on the dorsum of the

tongue and lips [27]. The lingual lesions closely resemble
those of erythema migrans. The papillomatous, proliferative
lesions that characterise cutaneous pemphigus vegetans can
sometimes be seen at the angles of the mouth.

Microscopy The epithelium tends to proliferate and become
verruciform. Acantholytic cells may not be conspicuous and
eosinophil microabscesses are the most typical histological
feature.

Immunohistochemistry The immunohistochemical profile
is similar to pemphigus vulgaris.

Differential diagnosis The lesions frequently resemble
pyostomatitis vegetans and conventional microscopy may
not be diagnostic. The presence of typical skin lesions often
helps in making the diagnosis and it may be differentiated
from pyostomatitis by the clinical picture and appropriate
immunocytochemical investigations [28].

3.3.7 Paraneoplastic Pemphigus

Definition Paraneoplastic pemphigus is a rare form of pem-
phigus which is associated with underlying malignancy.

Epidemiology Although an occasional association between
pemphigus and malignancy had been recognised for many
years, it was not until 1990 that paraneoplastic pemphigus
was recognised as a distinct clinical, histological and immu-
nohistochemical entity [29]. The buccal mucosa and lips are
the most common sites, but almost anywhere in the mouth,
oropharynx and nasopharynx can be involved. About two-
thirds of patients have conjunctival involvement character-
ised by a frequently severe pseudomembranous conjunctivitis
and symblepharon.

Etiology and pathogenesis The condition is seen predom-
inantly in association with B-cell lymphoproliferative disor-
ders, especially non-Hodgkin lymphoma, chronic
lymphocytic leukaemia, Castleman disease, thymoma and
Waldenstrom’s macroglobulinaemia [30]. Less commonly it
is associated with non-lymphoid neoplasms, including some
carcinomas of the bronchus, breast and pancreas. In some
cases showing otherwise typical features of the disease, no
underlying malignancy is found.

Clinical aspects Paraneoplastic pemphigus is characterised
by the following features:

¢ Painful mucocutaneous vesiculo-bullous eruptions
» Histopathologic features of intraepithelial acantholysis
and vacuolar interface changes
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e Demonstration of intercellular epithelial IgG and C3,
with or without granular linear deposition of complement
along the basement membrane zone

e Presence of circulating autoantibodies that bind to the
surfaces of stratified squamous epithelia as well as sim-
ple, columnar and transitional epithelia

e Presence of a characteristic complex of proteins derived
from keratinocytes and serum antibodies demonstrated by
serum immunoprecipitation. These include desmoplakins
I and II, bullous pemphigoid antigen I, envoplakin and
periplakin [31].

The mouth is almost always involved, and oral lesions pres-
ent as a painful, intractable stomatitis that extends into the
oropharynx and often beyond the vermilion borders of the
lips. It causes blisters and irregular, ragged ulceration.

Microscopy There is intraepithelial acantholysis with
suprabasal clefting, dyskeratotic keratinocytes, basal cell lig-
uefaction and epithelial inflammatory cell exocytosis [32]. In
many cases, however, the condition cannot be distinguished
from conventional pemphigus [33]. The overall appearances
suggest that there is an overlap between paraneoplastic pem-
phigus and erythema multiforme. Indirect immunofluores-
cence on the transitional epithelium of rat bladder appears to
be a highly specific test for paraneoplastic pemphigus [34].

Treatment and prognosis Paraneoplastic pemphigus tends
to be extremely refractory to the usual immunosuppressant
drugs used to control pemphigus vulgaris. Treatment of the
underlying malignancy and intravenous immunoglobulins
are essential.

3.3.8 Mucous Membrane Pemphigoid

Definition Mucous membrane pemphigoid (MMP) has
been defined as a group of putative autoimmune, chronic
inflammatory, subepithelial blistering diseases predomi-
nantly affecting mucous membranes and characterised by
linear deposition of IgG, IgA and C3 along the epithelial
basement membrane [35, 36]. It has also been called benign
mucous membrane pemphigoid and cicatricial pemphigoid.
However, it can be a severely disabling condition and rarely
causes scarring except in the eye and oesophagus/larynx, so
these terms are not appropriate.

Epidemiology MMP is more common in women than men
and most patients are in the 40-60 year age range. The mouth
is often the first and only site of involvement. Lesions are
most common on the attached gingiva, usually buccally and
labially, and the palatal mucosa. Less frequent oral sites
include the labial, lingual and buccal mucosae. Other sites of

involvement include the eyes, skin and mucosa of the oro-
pharynx, nasopharynx, larynx, oesophagus and anogenital
region [37]. Skin lesions are uncommon and usually involve
the scalp and upper torso.

Etiology and pathogenesis The pathogenesis of MMP has
not been fully elucidated, but the development of autoanti-
bodies to basement membrane components is a key factor.

Several possible target antigens have been identified in
the sera of patients with mucous membrane pemphigoid.
These include the hemidesmosomal proteins bullous pem-
phigoid antigens 1 and 2 [38], laminins 5 and 6, type VII
collagen and 34 integrin subunit [37].

Recent advances in immunohistochemical techniques
have allowed the identification of distinct clinical subgroups
of MMP. An example is anti-laminin-332 BMP which is
associated with the development of solid organ malignancy
[35, 38-40].

Clinical aspects Oral lesions can be intact blisters that may
contain clear or sero-sanguinous fluid, erythematous patches
or superficial ulcers. Ocular lesions are characterised by con-
junctival inflammation, ulceration and symblepharon due to
fusion of the palpebral and bulbar conjunctivae. There may
be severe scarring, entropion and blindness.

Microscopy There is subepithelial blister formation with
clean separation of the full thickness of the epithelium
from the underlying connective tissue (Fig. 3.5). There is
usually a dense mixed inflammatory infiltration of the
corium. Due to the strongly positive Nikolsky phenome-
non seen in MMP, it is very common to receive a biopsy
specimen where most or all of the epithelium has been lost
or completely separated from the connective tissue. The
specimen then consists of non-specifically inflamed con-
nective tissue which lacks the surface fibrinous slough that

Fig. 3.5 Mucous membrane pemphigoid, showing clean subepithelial
blistering
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would be more typical of a non-specific oral ulcer. This
type of appearance, though not diagnostic, is highly sug-
gestive of MMP.

Immunohistochemistry Direct immunofluorescence on
peri-lesional mucosal biopsies shows continuous deposits
of IgG, IgA or C3, either singly or in combination, along
the basement membrane zone (BMZ) in about 80% of
cases. When present, these deposits help to distinguish
MMP from several other common oral mucosal inflamma-
tory disorders.

Differential diagnosis Lichen planus does not have linear
immunoglobulin deposits but has linear and shaggy deposits
of fibrin in the BMZ, and erythema multiforme has no linear
BMZ deposits. However, these deposits do not distinguish
MMP from bullous pemphigoid, epidermolysis bullosa
acquisita or linear IgA bullous dermatosis. Such distinctions
should be made on the basis of clinical findings.

Treatment and prognosis Immunosuppressive agents,
including corticosteroids and azathioprine, are the most
commonly used therapeutic agents.

3.3.9 Dermatitis Herpetiformis

Definition Dermatitis herpetiformis is an uncommon,
intensely pruritic mucocutaneous disorder related to coeliac
disease that only occasionally involves the mouth [41].

Epidemiology Dermatitis herpetiformis can involve both
keratinized and non-keratinized mucosa, and head and neck
cutaneous lesions tend to affect the scalp and periorbital
regions. It is seen most frequently in teenagers and young
adults, particularly males, and there is a predilection in peo-
ple of Anglo-Saxon and Scandinavian origin.

Etiology and pathogenesis There is a strong association
between dermatitis herpetiformis and gluten-sensitive enter-
opathy. The class I antigen HLA-BS8 is found in the large
majority of patients with both dermatitis herpetiformis and
coeliac disease, and HLA-DR3 is expressed in nearly 95 %
of patients. The leading theory for dermatitis herpetiformis is
that a genetic predisposition for gluten sensitivity, coupled
with a diet high in gluten, leads to the formation of IgA anti-
bodies to gluten-tissue transglutaminase (t-TG), which is
found in the gut. These antibodies cross-react with epidermal
transglutaminase (e-TG) [42].

Clinical aspects Oral dermatitis herpetiformis presents as
patches of mucosal erythema, clusters of small, friable vesi-

cles, painful herpetiform ulcers or more extensive areas of
non-healing ulceration. In conventional gluten-sensitive
enteropathy, oral ulcers tend to be of the typical minor aph-
thous stomatitis type.

Microscopy The lesions of dermatitis herpetiformis show
polymorphonuclear leukocyte microabscesses in the tips of
the papillary corium (Fig. 3.6). Initially, neutrophils predom-
inate, but as the microabscesses enlarge, eosinophils become
more conspicuous. The microabscesses eventually fuse to
form visible blisters that frequently rupture leaving superfi-
cial ulcers.

Immunohistochemistry Direct immunofluorescence
shows granular deposits of IgA in the BMZ of the epithelial
papillae, in both affected and adjacent normal mucosa.

Treatment and prognosis The first line of treatment is usu-
ally to institute a gluten-free diet. If this is unsuccessful,
patients often respond rapidly to dapsone or sulphonamides
such as sulfapyridine.

3.3.10 Linear IgA Disease

Definition Linear IgA disease is a rather poorly defined het-
erogeneous group of mucocutaneous blistering disorders that
closely resemble mucous membrane pemphigoid clinically
and microscopically [43, 44].

Epidemiology The condition is more common in women
than men. Like pemphigoid, the eyes may be involved. Linear
IgA disease in adults has been separated from similar condi-
tions in childhood such as bullous dermatosis of childhood
and childhood cicatricial pemphigoid.

Fig. 3.6 Dermatitis herpetiformis showing polymorphonuclear leuko-
cyte abscesses in the papillary corium
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Etiology and pathogenesis Cutaneous linear IgA disease
of adults has a strong association with a history of bowel
disease. This association is much less clear in patients with
oral lesions. However, patients with oral linear IgA disease
appear to have a higher risk of severe ocular lesions. Some
cases of oral lesions have been associated with drugs [45].

Clinical aspects It usually presents as a desquamative gin-
givitis with, or without, ulceration.

Microscopy There is subepithelial vesiculation and full
thickness blister formation.

Immunohistochemistry Direct immunofluorescence
shows linear deposition of IgA along the basement mem-
brane zone and a low titre of circulating IgA to the
BMZ. Although small amounts of IgG, [gM and C3 may be
seen, if these are present in other than trace amounts, mucous
membrane pemphigoid is a much more likely diagnosis.

Treatment and prognosis Linear IgA disease tends to be
refractory to systemic steroids, but it may respond to dap-
sone or sulphonamides.

3.3.11 Erythema Multiforme

Definition Erythema multiforme is an idiopathic, mucocuta-
neous inflammatory disorder which is due to a hypersensitiv-
ity reaction, but sometimes the mouth is the only site of
involvement [46, 47]. It can be relatively mild (erythema mul-
tiforme minor) or manifest with fever, malaise and extensive
skin, mucosal and ocular lesions when it is sometimes called
Stevens-Johnson syndrome or erythema multiforme major.

Epidemiology Erythema multiforme is usually seen in
young adults (20—40 years) and is more common in males.
Although patients may suffer a single episode, it is often
recurrent. Oral lesions may be the only feature of the disease
or cutaneous involvement may follow several attacks of oral
ulceration.

Table 3.1 Etiological factors associated with erythema multiforme

Etiology and pathogenesis The pathophysiology is still
not completely understood, but it is probably immunologi-
cally mediated and appears to involve a hypersensitivity
reaction that can be triggered by a variety of stimuli, par-
ticularly bacterial, viral or chemical products (Table 3.1).
However, in many cases, no precipitating factor is found.
Cell-mediated immunity is responsible for the destruction
of epithelial cells. A variety of HLA genotypes have been
associated with the condition [48]. Triggering agents that
have been implicated include infections with Herpes sim-
plex virus [49], Mycoplasma pneumonia and many others
and a wide range of drugs including sulphonamides, anti-
convulsants, non-steroidal anti-inflammatory medications
and antibiotics [50].

Clinical aspects The lips are the most frequently involved
site and typically show swelling and extensive haemor-
rhagic crusting (Fig. 3.7a). Within the mouth, there are
usually diffuse erythematous areas and superficial ulcers
on the buccal mucosa, floor of the mouth, tongue, soft pal-
ate and fauces. It is uncommon for the gingiva to be
involved, and this sometimes helps to distinguish erythema
multiforme from primary herpetic gingivostomatitis,
where gingival inflammation is a conspicuous feature. The
involved areas of mucosa frequently break down to form
painful, shallow, irregular ulcers on a background of more
generalised erythema. It is unusual to see intact blisters in
the mouth.

The classical cutaneous manifestation of erythema mul-
tiforme is the development of so-called target or bull’s-eye
lesions. These begin as dark red macules, usually 1-3 cm
in diameter. They become slightly elevated and develop a
characteristic bluish centre. These lesions are seen most
frequently on the hands and lower limbs. In erythema mul-
tiforme major, there may be ocular and genital involve-
ment, together with constitutional symptoms. A very
severe and potentially lethal variant is toxic epidermal
necrolysis, when there is widespread cutaneous and muco-
sal involvement with extensive blistering and epidermal
loss, leading to fluid and electrolyte loss and secondary
infection.

Genetic predisposition

Associated with a range of HLA alleles, particularly in drug-induced cases

Microorganisms Viruses Herpes simplex (70 % of cases), varicella zoster, Epstein-Barr, enteroviruses, hepatitis
viruses, HIV
Bacteria Mycoplasma pneumoniae, chlamydia, f-haemolytic streptococci
Fungi Histoplasma, coccidioidomycosis

Drugs Sulphonamides, antiepileptic medications, allopurinol, penicillins, tetracyclines, paracetamol,

non-steroidal anti-inflammatory drugs

Food additives Benzoates, nitrobenzene

Immune related

Graft vs host disease, BCG and hepatitis B vaccines, systemic lupus erythematosus, sarcoidosis,
pregnancy, inflammatory bowel disease
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Fig 3.7 (a) Erythema multiforme, showing extensive superficial ulceration, and haemorrhagic crusting of the lips. (b) Erythema multiforme,
showing intraepithelial and subepithelial vesiculation, with underlying inflammatory infiltration

Microscopy This shows variable features and early epithe-
lial breakdown of oral lesions frequently masks any charac-
teristic features [51]. In the early lesions, there is apoptosis
and necrosis of keratinocytes, intercellular oedema and
inflammatory infiltration of the epithelium. This leads to
intra- and subepithelial vesiculation and ultimately loss of
the roof of the blister to form an ulcer (Fig. 3.7b). There is
lymphohistiocytic and polymorphonuclear infiltration of the
superficial corium, and the inflammatory infiltrate can extend
more deeply, often in a perivascular distribution. Patchy
deposits of C3 and IgM may be found in the walls of blood
vessels, but there is no frank vasculitis, and the immune
complex deposition appears to be non-specific.

Treatment and prognosis In cases precipitated by Herpes
simplex virus, aciclovir is often effective. This can be used in
early cases or on a longer-term prophylactic basis. Systemic
steroids are sometimes effective.

3.4 Ulcerative Lesions

3.4.1 Aphthous Stomatitis (Recurrent
Aphthous Ulceration)

Definition Aphthous stomatitis is the most common ulcer-
ative disease of the mouth and is characterised by persis-
tently recurrent, painful oral ulcers.

Epidemiology The incidence can vary from 5 % to 60 % of
the population at some time in their lives [52]. There is a
female preponderance and a strong familial association. The
condition usually starts in early childhood and typically
resolves spontaneously in the late teens or early adult life.
When the condition develops in older individuals, predisposing
causes such as haematinic deficiencies or smoking cessation
are more likely to be associated.

Etiology and pathogenesis The etiology of recurrent aph-
thous stomatitis is uncertain and the majority of cases are
idiopathic. Slight trauma is often the ultimate precipitating
factor. A minority are caused, or exacerbated, by deficien-
cies in iron, vitamin B, or folate and as such are potentially
curable. Haematinic deficiencies are reported to be twice as
common in patients with recurrent aphthous stomatitis com-
pared to controls. The condition is often made worse by
emotional or environmental stress [53]. Occasional cases
are said to be related to gastrointestinal complaints such as
coeliac disease, Crohn’s disease and ulcerative colitis, but
some of the data are conflicting [54-56]. However, it is
likely that in most instances any of the latter associations are
secondary to haematinic deficiencies. There is no convinc-
ing evidence of a significant association with microbial fac-
tors in the etiology of aphthae, including Helicobacter
pylori, in the general population. However, major aphthae
particularly can be a serious problem in patients with HIV
infection. These ulcers are seen most commonly in children
and are more persistent and painful than those of healthy
individuals [57]. They are seen most frequently when the
CD4* lymphocyte count falls below 100/mm?®. Irregular
ulcers resembling major aphthae, but usually lacking the
more typical marginal erythematous halo, can be caused by
the potassium channel blocking, antihypertensive drug,
nicorandil [58].

Clinical aspects Traditionally, there are three main clini-
cal forms of the condition (minor, major and herpetiform
ulceration), although a minority of patients may show vari-
ous combinations of these types (Table 3.2). Recently,
however, the inclusion of the herpetiform variant in this
triad has been questioned [56]. Minor aphthae are by far
the most common manifestation (~85 %) and are charac-
terised by the formation of one or several superficial ulcers,
usually 2—-8 mm in diameter with a yellowish-grey, fibrin-
ous floor and an erythematous halo. The ulcers tend to
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Table 3.2 Principal clinical features of recurrent aphthous stomatitis

Minor Major Herpetiform
Site Non-keratinized mucosa, especially | Any mucosal surface, including Non-keratinized oral mucosa,
labial and buccal mucosa the hard palate especially the lips, lingual
ventrum and soft palate
Size Usually less than 1 cm Usually more than 1 cm 0.1-0.5 cm
Shape Round or oval, superficial with Irregular margin and penetrating | Round, usually well-defined ulcer
variable erythematous margin on area of diffuse erythema.
Ulcers often coalesce
Number 1-5 1-3 Numerous — there can be over
100
Duration 5-10 days 3-6 weeks depending on size 5-10 days, but some patients are
rarely ulcer-free
Healing No scarring Scarring No scarring

Fig.3.8 (a) Minor aphtha, showing a well-defined, superficial ulcer in
the early healing phase. (b) Major aphtha forming a large, irregular and
penetrating ulcer with a conspicuously erythematous margin. (c)

involve the non-keratinized mucosa such as the labial and
buccal mucosa, ventrum of the tongue and floor of the
mouth. They usually heal within 7-10 days by regenera-
tion of the epithelium across the floor of the ulcer and
without scarring (Fig. 3.8a). The ulcers frequently recur at
regular intervals, typically of 2-3 weeks. Some patients,
however, are virtually never ulcer-free, as new crops

Herpetiform aphthous stomatitis with multiple small, superficial ulcers
on an erythematous background

appear before pre-existing ones have healed. A minority of
cases are menstrually related and the ulcers appear monthly
in the premenstrual week. Major aphthae are less common
(~10 %) and ulcers can form on both keratinized and non-
keratinized mucosae. The ulcers are usually single but can
be several centimetres in diameter and are penetrating
(Fig. 3.8b). Hence, healing is by secondary intention and
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characterised by granulation tissue formation and scarring.
In severe cases, the scarring following progressive ulcer-
ation can be so extensive that it causes trismus and micro-
stomia. Herpetiform aphthae are uncommon (~5 %) and
are characterised by the formation of sometimes hundreds
of small (~2 mm), superficial ulcers that frequently
coalesce and may form on a background of more gener-
alised mucosal erythema (Fig. 3.8c). Any oral location
may be involved, but the labial and ventral lingual muco-
sae are the sites of predilection.

Microscopy It is uncommon for recurrent aphthae to be
biopsied, except when a major aphtha simulates malig-
nancy. Reported early changes include infiltration of the
epithelium by lymphocytes and histiocytes and focal aggre-
gates of lymphocytes in the superficial corium. This is fol-
lowed by areas of epithelial cell apoptosis, degeneration
and necrosis. The epithelium is lost and the subsequent
ulcer is covered by a fibrinous slough, heavily infiltrated by
polymorphonuclear leukocytes. More deeply there is a
mononuclear cell infiltration and perivascular cuffing is an
inconsistent feature. The condition appears to be a T-cell-
mediated immunological response [59] and is thought to a
response to a keratinocyte-associated antigen that is yet to
be identified.

Treatment and prognosis There is a very wide range of
treatments, including topical obtundents and steroids, and a
range of systemic immunosuppressive and immunomodula-
tory agents. Many cases spontaneously resolve in early
adulthood.

3.4.2 Behget's Disease

Definition Behget’s disease is a condition comprising recur-
rent oral ulceration together with genital ulceration and ocu-
lar lesions [54, 60]. The ocular lesions include uveitis and
retinal vasculitis.

Epidemiology Behget’s disease is a multisystem disorder
due to vasculitis of small- and medium-sized vessels and can
show a wide range of clinical manifestations. Features of
more generalised disease include neurological disorders,
arthralgia and vascular, gastrointestinal and renal lesions.
The disease is uncommon in the USA and UK but has a
much higher prevalence in Southeast Asia, Japan and the
Eastern Mediterranean region.

Etiology and pathogenesis The etiology remains uncertain
but genetic factors and immunological dysfunction appear to
be important. There is a strong association with the presence
of HLA-B5 and HLA*BS51 [61].

Clinical aspects The oral lesions are clinically identical to
recurrent aphthae and are seen in over 90 % of patients. The
ulceration may be present more or less continuously and is
often major and/or herpetiform in type. Patients also have geni-
tal or perigenital cutaneous ulcers, and erythema nodosum is
common. A variant of Behget’s disease is termed MAGIC syn-
drome and is a form of relapsing polychondritis that consists of
mouth and genital ulcers, together with inflamed cartilage [62].

Microscopy Like recurrent aphthae, the ulcers associated with
Behget’s disease show essentially non-specific features. It has
been suggested that perivascular inflammatory infiltration into
the deeper corium may be a more characteristic of Behget’s dis-
ease, but the significance of this observation is questionable.

Treatment and prognosis The treatment varies according
to the systems involved, but includes topical treatment with
obtundents and steroids and systemic immunomodulatory
therapy with corticosteroids, azathioprine, colchicine, dap-
sone and others.

3.4.3 Reiter Syndrome

Definition Reiter syndrome (reactive arthritis) comprises
non-specific and non-septic urethritis, arthritis and conjunc-
tivitis, although the conjunctivitis is present in less than half
of cases.

Epidemiology The disease is typically seen in young males
and shows a strong association with HLA-B27 (~70 %) and
has been reported in HIV-infected individuals [63].

Etiology and pathogenesis It was initially thought to be
only sexually transmitted, often by Chlamydia species, but
many cases appear to result from enteric infections by a vari-
ety of organisms including Shigella, Salmonella and
Campylobacter and other atypical infections [64].

Clinical aspects Patients develop painful mono- or polyar-
ticular arthropathy and occasionally the temporomandibular
joint is involved. Urethritis and conjunctivitis, although com-
mon, can vary considerably in severity. Patients can have
fever, weight loss and CNS involvement, and facial nerve
palsy has been described. Cutaneous and mucosal lesions are
relatively common. The skin lesions include macules, vesicles
and pustules on the hands and feet particularly and plaque-
like hyperkeratotic lesions of the trunk and scalp. Oral lesions
consist of circinate white or yellowish lesions surrounding
macular areas that are erythematous or superficially ulcer-
ated. They resemble circinate balanitis and the lesions of geo-
graphical tongue and geographical stomatitis [65]. They are
painless and transient and are therefore rarely biopsied.
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Microscopy This shows features similar to those seen in
geographical tongue with spongiform pustules focally and
diffusely dispersed in the superficial epithelium, but without
evidence of psoriasiform hyperplasia.

Treatment and prognosis If a causative organism can be
identified, appropriate antibiotic therapy is the initial treat-
ment. This may be supplemented with non-steroidal anti-
inflammatory analgesics or immunosuppressants.

3.4.4 Median Rhomboid Glossitis

Definition Median rhomboid glossitis (“posterior midline atro-
phic candidosis’) is typically a rhomboid shaped area of depa-
pillation in the central area of the posterior lingual dorsum.

Epidemiology It is usually seen in middle-aged or elderly
patients and there is a male predominance. Predisposing fac-
tors include smoking, wearing dentures, diabetes and steroid
inhalers. It can also be seen in HIV positive patients, includ-
ing children [66].

Etiology and pathogenesis It was originally thought to be
due to the persistence of the median developmental emi-
nence called the tuberculum impar, and then most cases were
believed to be candidal in origin [67]. However, a recent
review of the literature has questioned any direct aetiopatho-
genic relationship between median rhomboid glossitis and
candidal infestation [68].

Clinical aspects It presents as a sharply demarcated, often
painless, area of depapillation in the central dorsum anterior
to the foramen caecum and sulcus terminalis. In some cases,
the area is nodular or grooved. Occasionally there is a ‘kiss-
ing lesion’ in the palate [69].

Microscopy This typically shows atrophy of the filiform
and fungiform papillae and elongation, branching and fusion
of the rete ridges with mild epithelial atypia (Fig. 3.9). There
may be spongiform pustules in the parakeratinized surface
layers and evidence of candidal hyphae. Sometimes the epi-
thelial hyperplasia is florid resulting in a pseudoepithelioma-
tous appearance. Some of these lesions have been
misinterpreted as squamous cell carcinomas, with signifi-
cantly adverse clinical consequences [70]. There is variable
chronic inflammatory infiltration in the underlying connec-
tive tissue. In addition, in the deeper connective tissue, there
may be a dense, band-like zone of hyalinisation that is some-
times mistaken for amyloidosis.

Treatment and prognosis The lesion often responds to
antifungal treatment but almost invariably recurs if the

Fig. 3.9 Median rhomboid glossitis showing extensive epithelial
hyperplasia and fusing of rete processes

patient continues to smoke. There does not appear to be any
premalignant potential and the dorsum of the tongue is a very
uncommon site for oral cancer.

3.4.5 Traumatic Ulcerative Granuloma
with Stromal Eosinophilia (Eosinophilic
Ulcer)

Definition Traumatic ulcerative granuloma with stromal
eosinophilia (TUGSE) is a chronic but self-limiting lesion of
a putative traumatic or reactive nature in which there is an
intense inflammatory infiltration with a prominent eosino-
philic component [71, 72]. Despite their designation, about a
third of these lesions do not ulcerate.

Epidemiology TUGSE is most common in children and
young adults. Although these lesions can be seen anywhere
in the oral mucosa, including the gingiva, buccal mucosa and
floor of mouth, they are most common on the tongue (75 %).

Etiology and pathogenesis About a third of patients give a
history of trauma, particularly a crush injury of the lingual
muscle due to biting [73].

Clinical aspects TUGSE usually presents as solid swell-
ings or ulcers which are 2-5 cm in diameter. Occasionally
there may be synchronous or metachronous lesions. They
are often painless, but occasionally there can be severe pain.
The ulcers have a firm, rounded, elevated margin and a
depressed floor covered by fibrinous slough. There is vari-
able erythema in the peri-ulcer mucosa. In infants, particu-
larly, these lesions have been called Riga-Fede disease
(Fig. 3.10) [74]. Here, the ulceration is typically sublingual
and is due to chronic injury from the lower deciduous inci-
sors. These lesions are usually single and can be several
centimetres in diameter.
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Fig. 3.10 Riga-Fede disease, showing large sublingual ulcer in an
infant due to trauma from the lower central deciduous incisors

Fig. 3.11 Eosinophilic ulcer, showing plump histiocytic nuclei and
eosinophils

Microscopy There is non-specific ulceration with underly-
ing inflamed granulation tissue (Fig. 3.11). There is an asso-
ciated dense inflammatory infiltrate that extends deeply into
the underlying muscle. The infiltrate consists of lymphocytes
and plasma cells, atypical mononuclear cells, polymorpho-
nuclear leukocytes and mast cells. Eosinophils are particu-
larly numerous and they may form microabscesses. The
atypical mononuclear cells are frequently conspicuous and
can form sheets of cells with poorly demarcated cytoplasm
but large, vesicular nuclei with prominent nucleoli and a
high mitotic frequency.

Differential diagnosis These lesions can be mistaken for
malignancy. The atypical cells, together with damaged mus-
cle cells showing sarcolemmal nuclear degeneration and
regeneration, can give the erroneous impression of a lym-
phoma. In addition, the prominent eosinophilic component
can lead to a mistaken diagnosis of Langerhans cell histiocy-
tosis. This erroneous diagnosis is particularly likely in

lesions involving the gingiva, where there may be associated
resorption of the underlying bone. Appropriate immunocyto-
chemical characterisation should avoid this confusion.

Immunohistochemistry The majority of lymphocytes are T
cells [71]. Early immunocytochemical studies of the atypical
mononuclear cells suggested a myofibroblastic or histiocytic
origin [71, 75]. However, some of these cells express CD30
and T-cell lineage antigens and may also be of T-cell origin
[76]. In addition, a minority of cases show evidence of T-cell
clonality, raising the possibility that they are oral equivalent
of primary cutaneous CD30+ lymphoproliferative disorders
[77-79]. However, without other supporting evidence,
aggressive treatment of such patients is not warranted.

Treatment and prognosis Many cases of TUGSE resolve
spontaneously following incisional biopsy. For persistent
lesions, the usual treatment is conservative surgical excision.
Although recurrence tends to be uncommon, in one report 6
out of 15 cases were recurrent or multiple [73], so patients
should be followed up regularly on a prolonged basis.

3.4.6 Acute Necrotising Ulcerative Gingivitis

Definition Acute necrotising ulcerative gingivitis (Vincent
disease; trench mouth) is a form of ulcerative periodontal
disease with severe inflammation of the gingivae. It is
characterised by necrosis of the interdental papillae, ulcer-
ation of the gingival margins, pain and halitosis.

Epidemiology It is a common oral disease and is most fre-
quent in young adult men.

Etiology and pathogenesis Although it is generally
accepted that bacteria play a pivotal role in the development
of the disease, a specific causal agent has not been estab-
lished. In the past the Gram-negative anaerobes designated
as Treponema vincentii and Fusobacterium nucleatum were
strongly implicated, and Treponema denticola [80] and
Prevotella intermedia are some of the current candidate
organisms. A wide variety of factors predispose to the devel-
opment of the disease. The most important local factors are
cigarette smoking and poor oral hygiene. General predispos-
ing factors include emotional stress, malnutrition and immu-
nosuppressive disorders. Diabetes has also been implicated
in the etiology [81].

Clinical aspects The condition is most common in young
adult males, and it starts with painful, punched out and
crateriform ulcers developing on and permanently destroy-
ing the tips of the interdental papillae. It can spread to the
marginal gingiva and progress to involve and erode the
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Fig. 3.12 Acute necrotising ulcerative gingivitis, showing loss of
interdental papillae and ulceration extending along the adjacent gingi-
val margins

underlying alveolar bone (Fig. 3.12). Lesions sometimes
develop in relation to an operculum overlying a partially
erupted third molar tooth and occasionally they spread
into the adjacent buccal mucosa. There is often severe
halitosis and taste disturbances. Regional lymphadenopa-
thy is common, but constitutional symptoms tend to be
relatively mild.

Microscopy It is very uncommon to receive a biopsy speci-
men from patients with active disease, but scrapings from the
base of one of the ulcers typically show numerous poly-
morphs, fibrin and debris, and suitable staining reveals fusi-
form and spiral organisms.

Treatment and prognosis The acute condition usually
responds well to local debridement and oral metronidazole
or tinidazole. The tissue loss and consequent scarring often
predispose to chronic periodontal disease.

3.4.7 Wegener's Granulomatosis

Definition Wegener’s granulomatosis (WG) is a rare but
distinctive form of idiopathic vasculitis characterised in its
classical form by necrotising granulomatous inflammation
and pauci-immune, small vessel vasculitis of the upper and
lower respiratory tracts and kidneys [82]. The term ‘granulo-
matosis with polyangiitis’ has recently been proposed for
this disease [82].

Epidemiology A wide variety of other organs and tissues
may be involved. Rarely, a proliferative rather than a
destructive response produces tumefactions [83]. Variants
of WG include a limited form, which has few extra-pulmo-
nary manifestations, and a protracted superficial form which

is characterised by lesions restricted to the upper respiratory
tract, mucosa and skin for a prolonged period, although it
may eventually progress to renal involvement [84]. A clini-
cal classification of anti-neutrophil cytoplasmic antibodies
(ANCA)-associated vasculitides, including WG into five
categories on the basis of disease severity, has been pro-
posed [85].

Etiology and pathogenesis The cause of WG is essentially
unknown. A variety of environmental factors have been
invoked, including upper respiratory infections and allergies.
It is possible that such factors precipitate a humoral autoim-
mune response in genetically susceptible patients.

Clinical aspects Head and neck manifestations, particu-
larly in the sinonasal complex, are common and can affect as
many as 90 % of patients at presentation [86]. They include
severe rhinorrhoea, sinusitis, epistaxis, otitis media and
destruction of the nasal septum and cartilage to produce a
saddle-nose deformity. By contrast, oral lesions are less
common and affect only about 5% of patients [87]. They
include oral ulceration, delayed healing of extraction
wounds, tooth mobility and loss of teeth. Perforation of the
palate is usually as a direct extension of sinonasal disease
[88]. Extraorally, head and neck manifestations include
swelling and desquamation of the lips, parotid gland enlarge-
ment and cranial nerve palsies.

A rare, but particularly characteristic, oral feature is so-
called strawberry gums, which are considered to be virtually
pathognomonic of WG [89, 90]. There is a localised or gener-
alised proliferative gingivitis with a mottled, purplish-red
granular surface which resembles an overripe strawberry. This
may be the presenting feature of the disease [91] and may pre-
cede the development of more generalised disease by a pro-
tracted period [92]. Disease localised to the gingiva tends to be
fairly low grade. Involvement of the underlying bone, how-
ever, may cause the related teeth to loosen or exfoliate.

Investigations of patients with suspected oral WG should
include sinus and chest radiographs, full blood picture,
erythrocyte sedimentation rate, C-reactive protein, autoanti-
body profile (including rheumatoid factors) and renal func-
tion tests. An important investigation is the titre of ANCA,
particularly cytoplasmic, or cANCA. It is found in 100 % of
patients with widespread, active disease, but only 60-70 %
of patients with limited forms of the disease [93]. Although
cANCA has a very high specificity for WG, it is rarely found
in other ANCA-associated vasculitides including micro-
scopic polyangiitis and Churg-Strauss syndrome [94, 95],
but these do not affect the mouth. The titre of cANCA may
be related to the severity of the disease and therefore can be
a useful index of prognosis and efficacy of treatment.
However, in patients with limited or protracted superficial
forms of the disease, the ANCA may be negative for months
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Fig. 3.13 Wegener’s granulomatosis, showing intense inflammation,
haemorrhage and scattered, small multinucleated giant cells

or even years so that other clinicopathological criteria should
not be ignored when making the diagnosis.

Microscopy The gingiva shows irregular epithelial hyperpla-
sia with downgrowths of the rete processes into the underlying
connective tissue (Fig. 3.13). The connective tissue shows vas-
cular lakes of extravasated blood and haemosiderin-containing
macrophages, and there are neutrophil and eosinophil micro-
abscesses, together with a more diffuse mixed inflammatory
infiltration. Small multinucleated giant cells are unevenly dis-
tributed in the lesion and, although considered to be character-
istic, may be absent in many levels. Vasculitis is not usually
seen, possibly because vessels of sufficient size to show this
feature are rarely present in gingivectomy specimens. By con-
trast, biopsies of other oral lesions rarely show microabscesses
or necrosis. Also, the granulomatous reaction characteristic of
many other sites is uncommon [96].

Treatment and prognosis In the past, WG was almost
invariably fatal and it still has a relatively high morbidity and
mortality. Current treatments are largely based on immuno-
suppressive agents [87, 97].

3.4.8 Tuberculosis

Definition Oral tuberculosis is rare but is important as it is usu-
ally a complication of advanced open pulmonary disease [98].

Epidemiology Tuberculosis remains a significant problem
in the developing world and is becoming increasingly preva-
lent in more developed countries.

Etiology and pathogenesis The increased incidence is
partly due to HIV infections and the fact that multiple drug-
resistant mycobacteria are becoming widespread.

Clinical aspects Primary oral tuberculosis is typically seen
in children and adolescents. It usually involves the gingiva,
mucobuccal reflections and inflammatory foci adjacent to
teeth or extraction sites [99]. Regional lymph nodes are fre-
quently enlarged.

Secondary tuberculosis involves a wide age range but is
most frequent in the middle aged and elderly. The typical
lesion is an ulcer, most commonly on the mid-dorsum of
the tongue and gingiva, but other sites may be involved.
Occasionally multiple ulcers are present. The ulcer usually
has undermined, minimally indurated edges, which may be
stellate, and a pale, granular floor. Occasionally it presents
as a non-specific area of erythema or a chronic fissure
[100]. Other rare presentations include nodules [101], an
indurated ulcer resembling squamous cell carcinoma [102],
and hemi-macroglossia [103]. Tuberculous ulcers tend to
be painless in the early stages but may become painful
later. There is usually no regional lymph node involvement
in secondary tuberculosis. The clinical features are often
entirely non-specific.

Microscopy The diagnosis is often initially suspected when
the microscopy shows multiple epithelioid granulomas in the
corium underlying an ulcer with undermined margins. The
granulomas are usually non-caseating, and it is unusual to
demonstrate mycobacteria, even using auramine and rhoda-
mine staining. The organisms may be detected in the sputum
(but rarely in the oral lesion), and chest radiographs typically
show advanced disease. In patients who are immunosup-
pressed, the possibility of atypical mycobacterial infection
needs to be considered.

3.5 White Lesions

3.5.1 Candidal Infections

3.5.1.1 Pseudomembranous Candidosis (Thrush)
Definition Pseudomembranous candidosis (thrush) is
an infection by a species of the yeast Candida causing
loosely adhesive white plaques. It may be acute or
persistent.

Epidemiology Oral infections with candidal organisms are
very common. Thrush, or acute pseudomembranous candi-
dosis, is seen most commonly in neonates whose immune
systems are still developing and in debilitated patients at the
extremes of life. It is also a feature of patients with xerosto-
mia due to irradiation, Sjogren syndrome and a wide variety
of medications, particularly the tricyclic antidepressants. In
addition, it has now increasing become a feature of immuno-
suppressed individuals. Other factors predisposing to the
development of thrush include iron deficiency anaemia,
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broad-spectrum antibiotics and steroid inhalers used for the
control of asthma.

Etiology and pathogenesis The most frequent organism is
Candida albicans, a yeast-like fungus [68, 104]. It can cause
acute and chronic white lesions and atrophic, red lesions.
Candidal spores are present as commensal organisms in the
mouths of as many as 70% of individuals. The infective
phase of the organism is characterised by the presence of
hyphae that can directly invade oral keratinocytes. A wide
variety of factors predispose to infection by candidal organ-
isms, particularly depressed cellular immunity and inhibition
of the normal oral flora by broad-spectrum antibiotics.

Clinical aspects It is characterised clinically by the forma-
tion of soft, creamy white, friable plaques that can be easily
wiped off to leave underlying erythematous areas of mucosa.
The soft palate and areas protected from friction such as the
vestibular reflections are the most common sites.

Microscopy The characteristic plaque of thrush is due to
invasion of the superficial epithelial layers by candidal
hyphae and the subsequent proliferative epithelial response.
The surface epithelium is parakeratinized, oedematous and
infiltrated by numerous neutrophils. Candidal hyphae pene-
trate the epithelium vertically and extend downwards as far
as the glycogen-rich layer. The hyphae may be inconspicu-
ous in H&E sections unless the microscope condenser is
lowered to increase their refractility, but they can be readily
visualised with periodic acid Schiff or Grocott’s silver stains.
The epithelium may show hyperplastic but attenuated rete
processes, and there is variable but occasionally florid acute
inflammation of the underlying corium.

Treatment and prognosis It often responds to topical anti-
fungal polyenes such as amphotericin and nystatin and
miconazole gel. More persistent cases are treated with sys-
temic fluconazole.

3.5.1.2 Candida-Associated Denture Stomatitis
Definition Candida-associated denture stomatitis is a vari-
ant of atrophic candidosis in patients who wear a full or par-
tial dental prosthesis.

Epidemiology It is typically seen in the hard palate beneath
a full or partial dental prosthesis, particularly one constructed
from acrylic.

Etiology and pathogenesis The condition is often related
to poor denture hygiene and wearing the prosthesis
continually.

Clinical aspects There is a sharply demarcated area of
bright red, often boggy erythema limited by the extent of the
denture. Occasionally there may be a few flecks of thrush but
typically there is no significant plaque formation. Although
sometimes referred to as ‘denture sore mouth’, the condition
rarely causes any symptoms unless it is associated with
angular stomatitis.

Microscopy There is intercellular oedema and chronic inflam-
matory infiltration of the corium. Candidal organisms may not
be seen in biopsy specimens, as the fungus tends to proliferate
within the microscopic interstices of the denture material.

Treatment and prognosis Improved denture hygiene and
stopping continuous wearing of the prosthesis are often
effective. It often responds to topical antifungal polyenes
such as amphotericin and nystatin or miconazole oral gel.

3.5.1.3 Hyperplastic Candidosis (Candidal
Leukoplakia)

Definition Hyperplastic candidosis (candidal leukoplakia)

is a persistent, adherent, firm white plaque due to candidal

infection.

Epidemiology The plaques may be solitary or multiple,
particularly in mucocutaneous candidosis syndromes
[105]. In the latter, the mouth is often the most severely
affected site. Most patients with isolated plaques are men
of middle age or older. The most common sites of involve-
ment are the dorsum of the tongue and the post-commis-
sural buccal mucosa.

Etiology and pathogenesis The majority of patients are
heavy cigarette smokers.

Clinical aspects The plaques are often thick with a rough,
irregular surface that may be nodular. The lesion often forms
a variegated red and white patch, producing a speckled
appearance.

Microscopy There is a parakeratinized surface infiltrated
by neutrophils forming spongiform pustules. The epithelium
shows downgrowths of blunt or club-shaped rete ridges with
thinning of the suprapapillary areas to produce a psoriasi-
form appearance (Fig. 3.14). The basement membrane zone
may be thickened and prominent, and there is variable but
often severe inflammation in the underlying corium. In some
cases, there can be conspicuous pericapillary fibrinous exu-
dation, particularly in the papillary corium. Candidal hyphae
may be remarkably sparse and not detected unless multiple
sections and special stains are used. Electron microscopy
shows that the hyphae are intracellular parasites that grow
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Fig. 3.14 Chronic hyperplastic candidosis, showing irregular epithe-
lial hyperplasia, and conspicuous pericapillary fibrinous exudation. The
inset shows a PAS-D stain illustrating penetrating candidal hyphae.
These may be difficult to find in some cases

within the cytoplasm of the epithelial cells rather than along
the intercellular spaces.

Treatment and prognosis Topical or systemic antifungal
agents such as miconazole or fluconazole may be effective,
but if the patient continues to smoke, relapses are almost
inevitable. There is a significant risk of malignant transfor-
mation (2-6 %).

3.5.2 LichenPlanus

Definition Lichen planus is a cell-mediated, chronic inflam-
matory mucocutaneous disease of unknown origin that usually
presents as lacy white patches or flat, polygonal plaques. It can
also involve the hair and nails [106]. Although the majority of
cases of cutaneous involvement resolve spontaneously within

2-3 years, oral lesions can be remarkably persistent, and many
cases never resolve. It can give rise to white lesions, atrophic
areas or superficial ulcers (erosions).

Epidemiology It is relatively common affecting about
0.5-2% of the population. Middle-aged or older people
are predominantly affected and the disease is rare in chil-
dren and young adults. Women account for at least 65 % of
patients.

Etiology and pathogenesis Lichen planus is a T-cell-
mediated autoimmune disease in which the cytotoxic
CD8+ T cells trigger apoptosis of the basal cells of the
oral epithelium. Several antigen-specific and non-specific
inflammatory mechanisms have been postulated to explain
the accumulation and homing of CD8+ T cells subepithe-
lially and the subsequent keratinocyte apoptosis. However,
the precise etiology remains uncertain and the pathogen-
esis remains speculative [56, 107]. A lichen planus-like
disease can also arise in patients with chronic graft-ver-
sus-host disease, autoimmune liver disease, including pri-
mary biliary cirrhosis, and chronic active hepatitis. An
association between oral lichen planus and hepatitis C
virus infection has been proposed in some cohort studies
[108]. A wide range of drugs can precipitate or exacerbate
the disease.

Clinical aspects Many purely white lesions are asymp-
tomatic or are perceived as a rough sensation from the
affected mucosa. However, in some patients, lichen planus
can lead to intractable oral ulceration that may persist for
decades. The lesions have characteristic clinical appear-
ances and distribution. The most common form is striae
which are sharply demarcated and form lace-like (reticu-
lar) or annular patterns. These may be interspersed with
defined small, elevated papules. The patient may complain
that they feel a slight restriction on opening. Less common
types of white lesions are confluent plaques which some
term homogeneous lichen planus. They are usually well-
demarcated, raised plaques and are frequently traversed by
intersecting grooves producing a tessellated appearance.
The latter appearance is particularly common on the dor-
sum of the tongue and other sites in long-standing disease.
Atrophic areas, with redness due to mucosal thinning, but
without ulceration, are usually combined with areas of
striation. Erosions are shallow, irregular ulcers usually
covered by a slightly raised, yellowish, fibrinous slough.
Very rarely bullae form.

Oral lesions of lichen planus are very often symmetrical,
sometimes strikingly so, but may be more prominent on
one side than another. The most frequently affected sites
are the buccal mucosae, particularly posteriorly, but lesions
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Fig 3.15 Lichen planus of buccal mucosa forming conspicuous, bluish
white striations, with focal areas of mucosal erythema

may extend to the commissures (Fig. 3.15). The tongue is the
next most commonly affected site. The lesions usually
involve the lateral areas of the dorsum bilaterally or less fre-
quently the central area of the dorsum. The ventrum is a rela-
tively uncommon site. Atrophic lichen planus often involves
the gingiva, but reticular lesions are relatively uncommon at
this site. The lips, sometimes including the vermilion border,
may be involved, but the palate is rarely affected, and lesions
in the floor of the mouth are exceptional.

Sometimes involvement of the gingiva may be the predom-
inant or only manifestation of lichen planus. As such, it needs
to be distinguished from a variety of other inflammatory gin-
gival conditions. The most common appearance is gingival
atrophy and the epithelial thinning leads to a shiny, red, smooth
appearance. This is known clinically as desquamative gingivi-
tis. It is important to appreciate that desquamative gingivitis is
a clinical descriptive term and not a diagnosis. Diseases other
than lichen planus that can produce this appearance include
mucous membrane pemphigoid, pemphigus and a condition
called plasma cell gingivitis that is probably allergy based.
Unlike marginal gingivitis, the inflammation can extend onto
the alveolar mucosa, but in the absence of secondary plaque
accumulation, there is usually sparing of the marginal gingiva
and interdental papillae. The condition may be generalised or
only patchily distributed. Also, for unknown reasons, it is rare
on the lingual and palatal gingiva.

Microscopy Clinically white lesions show parakeratosis or
hyperorthokeratosis, sometimes with a prominent granular
cell layer [109]. The keratosis may be patchily distributed, as
might be expected in reticular or striated lesions. There is a
very characteristic band-like lymphohistiocytic infiltrate
sharply localised to the superficial corium (Fig. 3.16).
Occasionally germinal centres form within the lymphoid
infiltrate. There is often conspicuous basal cell damage with

Fig. 3.16 Lichen planus, showing irregular and indistinct rete ridges
and a dense, band-like, predominantly lymphocytic infiltrate in the
underlying corium

apoptosis, ballooning degeneration due to intracellular
oedema and the formation of colloid (Civatte) bodies
(Fig. 3.17). Fibrinogen deposition along the basement mem-
brane zone is sometimes a conspicuous feature. There may
be pigmentary incontinence secondary to the basal cell lig-
uefaction and melanophages in the superficial corium. The
rete ridge pattern is variable, but the sawtooth pattern typical
of cutaneous lichen planus is relatively uncommon in oral
lesions. In lesions from the dorsum of the tongue particu-
larly, the rete processes may be elongated with dense inflam-
matory infiltrates around their tips.

Atrophic lesions show conspicuous thinning and flattening
of the epithelium but the characteristic band-like inflamma-
tory infiltrate is retained. In ulcerated lesions, the inflamma-
tory infiltrate contains polymorphonuclear leukocytes and
plasma cells and extends into the deeper corium, often lead-
ing to a non-specific appearance.

As lichen planus is often treated with topical steroids, it is
not uncommon to find infestation of the superficial epithelial
layers by candidal hyphae. These may or may not be associ-
ated with spongiform pustules. Some of these lesions may
also show reactive cytological atypia.

Differential diagnosis A great variety of drugs can cause
diseases resembling or in some cases indistinguishable from
lichen planus (lichenoid drug eruptions). There may be a his-
tory relating the onset of lesions to the drug administration or
exacerbation of previously quiescent disease [110, 111]. The
oral lesions are often severely ulcerated, and the dorsum of
the tongue and palate appear to be sites of predilection. In
some patients, there may be a lichenoid reaction in mucosa
in direct contact with dental amalgam fillings and occasion-
ally even composite filling material and gold restorations.
There are no absolute diagnostic criteria distinguishing
lichen planus from lichenoid drug eruptions [110]. It is
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Fig.3.17 Lichen planus, showing basal cell degeneration and Civatte
bodies

reported that in lichenoid reactions the inflammatory infil-
trate is denser. In addition, it is said to be more likely to show
the presence of plasma cells in the infiltrate, particularly in
the leading edge, and a greater likelihood of germinal follicle
formation. In addition, the deep layer of the infiltrate is less
defined, and perivascular inflammatory infiltration extending
into the deeper corium is seen more frequently. However,
many of these features may reflect the more severe nature of
the disease and be related merely to the effects of ulceration.
It is therefore essential to examine areas well away from
obvious ulceration when interpreting these biopsies.

Treatment and prognosis The management of lichen planus
can be complex. It is usually treated with topical or systemic
immunosuppressive or immunomodulatory medications.
There is a risk of developing squamous cell carcinoma, but the
magnitude of the risk is the subject of ongoing and controver-
sial discussions within the literature. Most reports quote a risk
of malignant transformation of 0.5-2 %, but the majority of
studies to date have been retrospective, and some lack clarity

regarding the criteria for the initial diagnosis [112, 113].
Further prospective and molecular-based studies are required
to inform the debate.

3.5.3 Lupus Erythematosus

Definition Lupus erythematosus is a chronic, multisystem
autoimmune disease of unknown origin.

Epidemiology The two main forms that affect the mouth are
discoid lupus erythematosus (DLE; chronic cutaneous lupus
erythematosus) and systemic lupus erythematosus (SLE).
Oral lesions are present in over 20 % of patients with SLE.

Clinical aspects The clinical features of oral DLE closely
resemble those of lichen planus [114]. They typically show a
central area of atrophic, erythematous or granular mucosa
with a surrounding radiating, striated white halo. The central
area occasionally ulcerates. Lesions are most common in the
centre of the palate and on the labial aspect of the upper lip,
but they can be seen elsewhere in the mouth. Sometimes
there are adjacent ‘kissing lesions’ on the gingiva opposite
labial lesions. The lesions of DLE lack the symmetrical dis-
tribution characteristic of oral lichen planus. Patients with
SLE may have the classical photosensitive butterfly rash in
the midface and show other evidence of a systematised dis-
ease. The mucosal lesions may resemble those of DLE or
show evidence of more severe mucositis and non-specific
ulceration. Shallow linear ulcers running parallel to the pala-
tal gingiva are sometimes a striking feature.

Microscopy This shows many similarities to lichen planus
[115, 116]. There is either hyperorthokeratosis or hyperpara-
keratosis (Fig. 3.18). The follicular plugging characteristic of
cutaneous lesions has been described in oral lesions, but it is
an inconsistent and frequently poorly defined feature. The rete
processes are hyperplastic and can form flame-like down-
growths into the underlying corium. This feature is sometimes
so florid that it produces a pseudoepitheliomatous appearance.
The slender downgrowths can also show a tendency to fuse
with each other producing an appearance simulating an
embedding cross-cut artefact. Dyskeratotic cells are an occa-
sional feature. There is apoptosis and liquefaction degenera-
tion of the basal cells, sometimes with Civatte body formation.
The BMZ may become hyalinised and thickened and this is
sometimes a notable feature. There is a band-like infiltrate of
lymphohistiocytic cells in the superficial corium similar to that
seen in lichen planus. However, the lower border tends to be
less well defined, and the infiltrate often extends into the
deeper tissues in a perivascular distribution. Reactive follicles
may form in the lymphoid infiltrate. In cases of SLE, there
may also be evidence of fibrinoid necrosis in vessels.
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Fig. 3.18 Discoid lupus erythematosus, showing irregular focal epi-
thelial hyperplasia and follicular plugging

Immunohistochemistry Direct immunofluorescence of
lesional tissue for IG, IgM or IgA shows a granular deposit
in the BMZ in about 75 % of cases of oral DLE and all cases
of SLE. A lupus band test in clinically normal skin or mucosa
is diagnostic of systemic disease. The presence of C3 or
fibrinogen in the BMZ is not specific and is frequently dem-
onstrated in lichen planus.

Treatment and prognosis The treatment of the oral lesions
is similar to that of lichen planus.

3.5.4 Oral Epithelial Nevi

Non-pigmented epithelial nevi are rare in the oral cavity.
They include white sponge nevus, oral epithelial nevi and
nevi associated with nevus unius lateris.

3.5.4.1 White Sponge Nevus

Definition White sponge nevus is an autosomal dominant
inherited trait characterised by heaped up, sodden, irregular
white plaques.

Epidemiology The plaques can affect any part of the oral
mucosa and may involve other mucosae including nasal, anal
and vaginal (Cannon’s syndrome).

Etiology and pathogenesis It is associated with mutations
in the keratin 4 and 13 genes [117, 118].

Microscopy There is acanthosis with vacuolated cells in the
stratum spinosum producing a basket-weave appearance and
irregular, shaggy parakeratosis.

Treatment and prognosis The lesion is entirely benign.

3.5.4.2 Oral Epithelial Nevus

Definition Oral epithelial nevus is a distinctive white
plaque involving the ventral lingual mucosa and floor of the
mouth [119].

Clinical aspects The plaques are sharply defined and irregu-
larly butterfly shaped and have a uniformly wrinkled surface.

Microscopy This shows hyperkeratosis, often with epithe-
lial atrophy with no evidence of dysplasia.

Treatment and prognosis A retrospective study of lesions of
this type in the floor of the mouth suggested there was a sub-
stantial risk of malignant transformation in this lesion and it
was renamed sublingual keratosis [120, 121]. Since that time,
there have been no other studies substantiating these observa-
tions, and the status of these lesions needs to be re-evaluated.

3.5.4.3 Nevus Unius Lateris

Definition Nevus unius lateris typically involves the skin
with unilateral linear, papillary or verrucous lesions, usually
along the long axis of a limb or across the trunk. It has
uncommonly been associated with oral lesions [122].

Clinical aspects Papillary, wart-like proliferations have
been described on the lips, tongue, buccal mucosa, palate
and gingivae, usually on the left side.

Microscopy There is papilliferous proliferation with non-
keratinized, hyperplastic epithelium covering connective tis-
sue cores that may be patchily inflamed. Similar lesions have
been described in the absence of cutaneous lesions, usually
in the midline of the palate.

Treatment and prognosis The lesions are benign.

3.5.5 Smoker’s Keratosis

Definition Smoker’s keratosis is a white patch associated
with both tobacco smoking and chewing.

Etiology and pathogenesis The lesions appear to be a
result of both thermal and chemical irritation.

Clinical aspects The affected mucosa may show diffuse
whitening or more focal lesions, and occasionally they are
pigmented and have a slate-blue colour.

Microscopy The epithelium can be hyperplastic or atrophic
and is not dysplastic [123]. There is very variable parakera-
tosis or hyperorthokeratosis. Some cases show focal para-
keratotic spikes (‘chevrons’). Although such chevrons were
thought to be particularly characteristic of smokeless
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tobacco-induced keratosis, only a minority of such lesions
show this feature [124]. Pigmentary incontinence is common
and may be florid, especially in darkly pigmented individu-
als. Inflammatory infiltration is usually minimal.

Treatment and prognosis They rarely show significant
dysplasia and appear to have a low premalignant potential.
The lesions spontaneously resolve if the habit is stopped.

3.5.6 Stomatitis Nicotina

Definition Stomatitis nicotina is a white patch which is usu-
ally seen on the hard palate of pipe or cigar smokers [125].
Minor degrees of the condition may be seen in heavy ciga-
rette smokers.

Epidemiology The overwhelming majority of patients
are men.

Etiology and pathogenesis The initial lesion appears to be
increased keratosis of the palate exposed to the smoke. This
leads to obstruction of the ducts of the underlying minor sali-
vary glands which then become inflamed.

Clinical features The classical clinical appearance is whit-
ening of the palatal mucosa which may show tessellated
plaque formation. The involved minor glands become swol-
len and have red, umbilicated centres. It is usually painless
and asymptomatic. Similar lesions are occasionally seen in
the mucosal vestibules of tobacco chewers.

Microscopy There is variable hyperkeratosis, acanthosis
and duct dilatation. There is usually no evidence of epithe-
lial dysplasia. There is variable submucosal chronic inflam-
mation and there may be evidence of pigmentary
incontinence. Keratinization can extend down the salivary
ducts, and there is interstitial inflammation of the underly-
ing minor mucous glands.

Differential diagnosis Similar clinical appearances have
been reported in patients who regularly drink very hot
liquids.

Treatment and prognosis The condition gradually resolves
if the habit is discontinued, and there appears to be a minimal
risk of malignant transformation. However, affected individ-
uals have an increased risk of developing squamous cell car-
cinoma in other parts of the mouth, particularly the floor of
the mouth and adjacent ventral lingual mucosa, and the ret-
romolar trigone. Conversely, palatal keratosis due to ‘reverse
smoking’ where the lighted end of a cigarette or cigar is held

in the mouth is associated with the development of carcino-
mas of the hard or soft palates in a very high number of
patients practising the habit.

3.5.7 Hairy Tongue

Definition Hairy tongue is condition where there is hyper-
plasia and elongation of the filiform papillae forming hair-
like overgrowths on the dorsum.

Epidemiology Hairy tongue is usually seen in older
individuals.

Etiology and pathogenesis Smoking, antiseptic mouth-
washes, antibiotics and a diet lacking abrasive foodstuffs are
the most common predisposing factors. The discoloration is
due to proliferation of chromogenic bacteria and fungi.

Clinical aspects The filaments can be several millimetres
long. The colour varies from pale brown to intense black.
The dorsum of the tongue may also become blackened with-
out elongation of the filiform papillae by antibiotic mouth-
washes such as tetracycline and iron compounds. Hairy
tongue is rarely biopsied.

Microscopically There are irregular, hyperplastic filiform
papillae showing hyperorthokeratosis or hyperparakeratosis
with numerous bacterial conglomerates and filamentous
organisms in the surface layers and more deeply between
fronds of epithelium. It has been shown by immunocyto-
chemical analysis of keratin expression that in black hairy
tongue there is defective desquamation of cells in the central
column of the filiform papillae. This results in the typical
highly elongated, cornified spines that are the characteristic
feature of the condition [126].

Treatment and prognosis Tongue scrapers and care with
oral hygiene are usually helpful and the condition is entirely
benign.

3.5.8 Hairy Leukoplakia

Definition Oral hairy leukoplakia (OHL) is a white patch
that typically occurs on the lateral and ventral aspect of the
tongue in immunosuppressed patients. The lesion was called
hairy leukoplakia, but usually it forms painless, vertical,
white corrugations which may or may not have a rough or
‘hairy’ surface. Some lesions are flat white plaques. Other
sites may also be involved, especially the post-commissural
buccal mucosa.
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Fig. 3.19 Hairy leukoplakia showing irregular hyperparakeratosis and
koilocytes in the upper epithelium. Upper inset shows EBV-positive
cells. Lower inset shows PAS/D-positive candidal hyphae penetrating
deeply through the parakeratinized layers

Etiology and pathogenesis It is caused by Epstein-Barr virus
(EBV) and occurs primarily in patients with human immunode-
ficiency virus infection/acquired immunodeficiency syndrome
(HIV/AIDS). Similar lesions have, however, occasionally been
reported in HIV-negative patients in a background of solid organ
transplantation, haematological malignancy, chronic graft vs
host disease and the use of immunosuppressive medications.
OHL has very rarely been reported as an incidental finding in
immunocompetent persons [127, 128].

Microscopy There is acanthosis and parakeratosis (Fig. 3.19),
usually with verruciform, hair-like surface projections [129].
Invasion of the surface epithelium by candidal hyphae is com-
mon. Immediately below the parakeratotic layer, there is a
zone of vacuolated and enlarged epithelial cells with intense
basophilic, pyknotic nuclei and perinuclear clearing (koilo-
cytes). Epstein-Barr capsid viral antigen and viral particles can
be demonstrated in the koilocytic nuclei [130]. There is usu-
ally little or no inflammatory infiltration of the epithelium or
underlying corium. Similar lesions have occasionally been
reported in patients receiving immunosuppressant drugs fol-
lowing organ transplantation. The historically early cases of
hairy leukoplakia associated with HIV infection showed a
very high rate of progression to full-blown AIDS.

Treatment and prognosis Lesions can resolve spontaneously
and usually respond well to antiviral or anti-retroviral drug
treatment; they appear to have no premalignant potential.

3.5.9 Geographical Tongue (Benign
Migratory Glossitis)

Definition Geographical tongue (benign migratory glossi-
tis) is a relatively common, idiopathic condition typically

characterised by migrating areas of depapillation on the dor-
sum of the tongue [131].

Epidemiology Geographical tongue occurs at all ages. In
many cases, it is associated with fissuring.

Etiology and pathogenesis Although geographical tongue
is an inflammatory condition histologically, a polygenic
mode of inheritance has been suggested because it is seen
clustering in families. Associations with human leukocyte
antigen (HLA)-DR5, HLA-DRw6 and HLA-Cw6 have also
been reported [132, 133].

Clinical aspects There is loss of filiform papillae often sur-
rounded by a slightly raised yellowish-white and crenellated
margin. These areas of depapillation tend periodically to
heal centrally and spread centrifugally and then to regress.
Occasionally, the ventrum is involved and in that site lesions
show an area of erythema completely, or partially, sur-
rounded by a circinate, whitish halo. Identical lesions can
occasionally be seen elsewhere in the mouth and have been
called ‘ectopic geographical tongue’ although geographical
stomatitis or benign migratory stomatitis would be more
appropriate terms [134]. The majority of cases of geographi-
cal tongue are painless, but some patients complain bitterly
of soreness and discomfort, which may or may not be associ-
ated with specific foods.

Microscopy Geographical tongue is usually obvious clini-
cally and is rarely biopsied. However, it has very typical
microscopical features [135]. There is loss of filiform papil-
lae and usually only a mild chronic inflammatory reaction in
the underlying corium. The striking feature is the presence of
polymorphonuclear leukocytic microabscesses in the upper
stratum spinosum (Fig. 3.20).

Differential diagnosis Spongiform pustules are not pathog-
nomonic of geographical tongue and can be seen in oral pso-
riasis, acute and chronic candidosis, Reiter syndrome and
plasma cell gingivostomatitis. Some reports describe
elongation of the rete ridges but this is by no means a consis-
tent observation. However, occasionally, there may be pso-
riasiform hyperplasia in geographical tongue, and it may be
difficult or impossible to distinguish from psoriasis. Indeed,
geographical tongue and migratory stomatitis are four to five
times more common in patients with psoriasis, and some
believe that geographical tongue is the oral homology of pso-
riasis [136]. The presence of spongiform pustules in oral
biopsies should always prompt the search for candidal
hyphae with a PAS or Grocott’s stain. These are not usually
seen in geographical tongue and their presence would make
a diagnosis of candidosis much more likely. Chronic hyper-
plastic candidosis can also show psoriasiform hyperplasia,
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Fig. 3.20 Erythema migrans, showing polymorphonuclear leukocyte
microabscesses in the epithelium

but typically there is much more florid inflammatory infiltra-
tion of the corium and irregular surface parakeratosis.

Treatment and prognosis There are no specific treatments
for this condition, but avoiding irritant foods and drinks, and
topical benzydamine hydrochloride or chlorhexidine can
sometimes be helpful.

3.5.10 Frictional Keratosis

Definition Frictional keratosis of the oral mucosa is com-
mon and is a response to low-grade physical irritation.

Etiology and pathogenesis Causes include sharp edges of
teeth or restorations, dental prostheses, mucosal chewing,
abrasive foods, vigorous tooth brushing and playing wind
instruments.

Clinical aspects The lesions tend to form diffuse keratotic
plaques. In the early stages, these are pale and translucent and
merge imperceptibly into the surrounding normal mucosa.
Later, they become more dense and white and may have an
irregular, shaggy surface. The habit of cheek, lip and tongue
chewing is a usually characteristic variant of frictional kerato-
sis. It results in roughened or shredded, often patchily erythem-
atous, white plaques limited to areas accessible to chewing.

Microscopy In typical frictional keratosis, there is a thick
orthokeratinized layer with a prominent granular cell layer.
There is no significant dysplasia and inflammation of the
underlying corium may be minimal in the absence of ulcer-
ation. In keratosis due to habitual chewing there is often
acanthosis, and the surface is usually irregular and parakera-
tinized. It frequently shows a covering of adherent basophilic
cocci or more dense bacterial conglomerates.

Fig. 3.21 Amalgam tattoo showing solid masses of amalgam and
extensive silver staining of fine elastic and reticulin fibres

Treatment and prognosis The condition is benign and
removal of the cause leads to resolution.

3.6 Pigmentations

3.6.1 Amalgam Tattoo

Definition Amalgam tattoo is a darkly pigmented area of
oral mucosa caused by the submucosal ingress of dental
amalgam.

Epidemiology It is the most common localised form of
oral mucosal pigmentation [137]. The most frequent
sites are the gingiva, alveolar mucosa and floor of the
mouth.

Etiology and pathogenesis They are caused by ingress of
dental amalgam through a mucosal breach during a restor-
ative procedure or tooth extraction and can also follow an
apicectomy with retrograde root filling. A recent case report
postulated an association between amalgam tattoo and
burning mouth syndrome [138]. In addition, a lichenoid
reaction has been reported in association with an amalgam
tattoo [139].

Clinical aspects Lesions usually form painless, bluish-
black macules, which may be well defined or diffuse.

Microscopy There are dark, refractile particles of amalgam
in the corium [140]. These may be coarse but usually form
fine, black or brownish granules (Fig. 3.21). These are depos-
ited along collagen and elastic fibres and around small blood
vessels, nerves and muscles. About half of cases show a
fibrous and chronic inflammatory reaction, with or without
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multinucleated foreign body giant cells. Occasionally there
is a granulomatous reaction.

Treatment and prognosis When the clinical diagnosis is
obvious, most believe that active treatment is not necessary.
However, amalgam tattoos contain a wide variety of metals,
including silver, mercury, tin, copper, zinc, palladium and
other heavy metals. On that basis, some have questioned
whether they may be associated with adverse systemic
effects, including allergic reactions [141].

3.6.2 Localised Melanotic Pigmentation

3.6.2.1 Oral Melanotic Macules
Definition Oral melanotic macules are benign, ephelis-like
pigmented macules.

Epidemiology They are the most common melanocytic
lesions of the oral mucosa [142]. They develop during early
to middle adult life with a mean age at presentation of
43.7 years [143] and a female predilection of 2:1. Melanotic
macules have been described in newborn children where
they present as multiple lesions on the dorsum of the tongue.
This clinically distinct entity has been termed ‘congenital
lingual melanotic macules’ [144, 145].

Etiology and pathogenesis Rarely, oral melanotic macules
have been reported following radiotherapy [146], and in HIV
infections, probably related to the administration of retrovi-
ral drugs [147].

Clinical aspects They are brownish-blue or black and may
be single or multiple. They are usually well defined and rarely
exceed 6 mm in diameter. Melanotic macules are most fre-
quent in the anterior part of the mouth affecting the gingiva,
buccal mucosa and, most commonly, the labial mucosa.
Those involving the vermilion border (labial melanotic mac-
ules) often darken in strong sunlight and may cause cosmetic
problems.

Microscopy This shows increased melanotic pigmentation
in the basal, and occasionally the immediately suprabasal,
keratinocytes. There is often pigmentary incontinence and
melanophages in the superficial corium (Fig. 3.22).

Treatment and prognosis Melanotic macules are benign
and, if necessary, conservative surgical excision is
curative.

3.6.2.2 Melanoacanthoma

Definition Melanoacanthoma (melanoacanthosis) is a rare,
probably reactive, proliferation of both keratinocytes and
melanocytes [148].

L -

Fig. 3.22 Melanotic macule, showing increased melanocytic pigmen-
tation of basal keratinocytes and melanophages in the superficial corium

Epidemiology It is seen most commonly in black females
in the 2040 year age range, typically involving the buccal
mucosa. Other reported intraoral sites include the lips, pal-
ate, gingiva, tongue and alveolar mucosa.

Etiology and pathogenesis Trauma, or local irritation, is
thought to be the most likely cause.

Clinical aspects Their colour varies from brown to black,
and rapid growth is relatively common. They are usually
macular; less frequently, they are slightly raised or papillifer-
ous. Lesions may be single or multiple [149, 150]. Multifocal
cases present with an equal sex distribution and commonly
involve the palate. Rare cases showing more diffuse mucosal
involvement have been reported [151].

Microscopy There is acanthosis and frequently spongiosis
that can be florid (Fig. 3.23a). The diagnostic feature of
melanoacanthoma is the presence of dendritic melanocytes
extending throughout the full thickness of the epithelium.
These cells are strongly positive with Fontana silver stain
(Fig. 3.23b) and are S-100, HMB45 and Melan-A positive
[152]. As a consequence of a partial or complete block in
pigment transfer, the keratinocytes in melanoacanthoma
contain little or no melanin in spite of the abundance of
melanocytes. There is variable, usually patchy, chronic
inflammatory cell infiltrate in the superficial corium and
occasionally there are scattered eosinophils.

Treatment and prognosis Lesions can regress spontane-
ously or following incisional biopsy. There is no evidence of
any malignant potential.

3.6.2.3 Pigmented Nevi

Definition Oral melanocytic nevi are benign, hamartoma-
tous lesions of the oral mucosa caused by a disorder of
melanocytes.
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Fig. 3.23 (a) Melanoacanthoma, showing acanthotic, spongiotic epithelium with dendritic melanocytes extending through its total thickness. (b)
Melanoacanthoma. Masson Fontana stain

Epidemiology They much rarer than cutaneous lesions with a
prevalence of 0.1 % of the general population [153]. The most
common sites are the hard palate, buccal mucosa and labial
mucosa. Sixty percent are seen in women and 40 % in men and
most cases are seen in the third and fourth decades [143].

Clinical aspects Most are less than 6 mm in diameter [154].
They are usually single and form brown, bluish or black
macules or sessile papules. Rare, non-pigmented melano-
cytic nevi have been reported [155].

Microscopy Intramucosal (intradermal) nevi account for
over half of the cases and junctional or compound nevi are
uncommon. Blue nevi form 25-35% of cases and usually
present in the palate. The large majority are of the common
rather than the cellular type.

Treatment and prognosis There does not appear to be any
significant risk of intraoral nevi undergoing malignant trans-
formation [156].

3.6.3 Premalignant Oral Melanoses and Oral
Melanoma

Definition Oral mucosal melanoma is a malignant tumor of
mucosal melanocytes.

Epidemiology They are rare and account for about 0.5 %
of oral malignancies [153, 157]. However, they are more
common in Japan, India and Africa [158]. Most arise in
adults, with a peak age incidence between 40 and
60 years. Large series show that males account for about
60 % of cases [159, 160]. About 80 % of cases involve the
palate and maxillary alveolus and gingivae. The majority
arise de novo from clinically normal mucosa, and a third
of cases are preceded by long-standing areas of oral

hyperpigmentation. They rarely arise from pre-existing
melanocytic nevi.

Etiology and pathogenesis The etiology is unknown.

Clinical aspects The majority of cases are painless in the
early stages and form irregular, black or brownish flat, raised
or nodular areas that are frequently multicentric. Rarely they
are amelanotic [161] and may be reddish in colour. Nodular
areas are usually a feature of more advanced tumors and may
be ulcerated and associated with pain and bleeding. Invasion
of the underlying bone is common and involved teeth may
loosen or exfoliate. In most cases, there is involvement of the
cervical lymph nodes at presentation and half of patients
have distant metastases.

Purely nodular melanomas are relatively rare and most
tumors have a radial growth element similar to that seen in
cutaneous acral lentiginous melanoma together with evidence
of upward migration. Oral melanomas have been divided into:

1. In situ oral mucosal melanoma
2. Invasive oral mucosa melanoma
3. Mixed in situ and invasive oral mucosal melanoma

About 15 % of oral mucosal melanomas are in situ, 30 %
are invasive, and 55% have a combined pattern [160].
Borderline lesions have been termed atypical melanocytic
proliferations [153].

Microscopy In situ melanomas show an increase in atypical
melanocytes. Although these cells have angular and hyper-
chromatic nuclei, mitoses tend to be sparse. The melanocytes
may form aggregates or be irregularly distributed in a junc-
tional location. The characteristic nested pattern commonly
seen in cutaneous melanomas is less frequently observed in
mucosal lesions. Sometimes the melanocytes are dispersed
throughout the epithelium, and this may be combined with a



156

JW. Eveson and M. Pring

Fig.3.24 In situ melanoma, showing atypical melanocytes widely dis-
persed throughout the epithelium

junctional pattern (Fig. 3.24). Sequential biopsies have
shown increases in the density of the junctional atypical
melanocytes over time. Atypical melanocytes can extend
down the excretory ducts of the underlying minor salivary
glands. However, there is usually no inflammatory response
to in situ lesions.

The melanocytes present in invasive melanomas show a
variety of cell types including epithelioid, plasmacytoid, clear
and spindle [162]. They typically have large, vesicular nuclei
with prominent nucleoli. Mitoses may be present but usually
not in large numbers. The melanocytes are usually aggregated
into sheets or alveolar groups, and less commonly neuro-
tropic or desmoplastic configurations are seen. There may be
pseudoepitheliomatous hyperplasia of the overlying oral epi-
thelium [163]. In some tumors, there is melanin pigment in
the underlying salivary gland ducts. This has been termed
‘melanogenic metaplasia’ [164]. Rarely, tumors show no
obvious melanin pigmentation and the diagnosis may not be
immediately apparent. Over 95% of melanomas are anti
S-100 antigen positive [165], and more specific markers
include HMBA45, Melan-A and antityrosinase [166].

Atypical melanocytic proliferation or hyperplasia is the
term used for lesions with equivocal histopathological fea-
tures, but the criteria for inclusion in this category are rather
ill-defined [167]. These include oral mucosal lesions with
melanocytes containing angular or hyperchromatic nuclei
with very infrequent mitoses. Melanocytic atypia can vary
from mild to severe [153].

Treatment and prognosis Oral melanomas are much more
aggressive than their cutaneous counterparts. The prognosis
of oral melanomas is poor with a 5-year survival rate of less
than 20 % [160], and even stage I tumors have a 5-year sur-
vival rate of less than 50 %. The conventional depth of inva-
sion indicators such as Breslow thickness and Clark’s levels
tend to be of little value in mucosal melanomas, as many

present at an advanced stage and most are deeper than 4 mm
[168]. A simple TNM clinical staging system with three
stages has been proposed and appears to have some prognos-
tic value [158]. This has been refined to include histopatho-
logical microstaging of the stage 1 category (lymph node
negative) into three levels of involvement [169]. Histological
features associated with a poor prognosis include evidence
of vascular invasion, cellular pleomorphism, necrosis and
amelanotic tumors [153, 168, 170, 171].

Treatment modalities include surgery, radiotherapy, che-
motherapy and immunotherapy [158, 172].

3.6.4 Addison’s Disease

Definition Addison’s disease is a rare, chronic, endocrine
disorder of the adrenal gland due to insufficiency of steroid
hormones (glucocorticoids and, often, mineralocorticoids).

Epidemiology There is an estimated annual incidence of
0.8 cases per 100,000 in Western societies.

Etiology and pathogenesis Addison’s disease is due to
bilateral destruction of the adrenal gland cortex. Formerly,
the most common cause was tuberculosis. Most cases now
are due to organ-specific autoimmune destruction and oppor-
tunistic infections such as histoplasmosis in patients with
AIDS. Due to this, it is likely that the number of patients
with Addison’s disease will increase significantly. Addison’s
disease may be associated with autoimmune polyglandular
deficiency type I (Addison’s disease, chronic mucocutane-
ous candidosis, hypoparathyroidism) and autoimmune poly-
glandular deficiency type II (Addison’s disease, primary
hypothyroidism, primary hypogonadism, insulin-dependent
diabetes, pernicious anaemia, vitiligo) [173].

Clinical aspects There is usually slowly progressive weak-
ness, lassitude and weight loss. Gastrointestinal symptoms
can include diarrhoea or constipation and anorexia, nausea
and vomiting. Postural hypotension is a common symptom.
An early sign is pigmentation of the skin and oral mucosa
secondary to increased ACTH secretion. Sun-exposed parts
of the skin and areas subjected to trauma or friction become
bronzed [174]. There is also increased pigmentation in skin
folds and scars. About 10% of patients show areas of
vitiligo.

Oral pigmentation is variable and where present ranges
from light brown to densely black [175]. The gingiva, lateral
margins of the tongue, buccal mucosa and lips are the sites of
predilection.

Microscopy Affected areas of mucosa show increased mel-
anin, predominantly in the basal keratinocytes.
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3.6.5 Peutz-Jeghers Syndrome

Definition Peutz-Jeghers syndrome (periorificial lentigino-
sis) comprises melanotic spots of the face, mouth and, less
commonly, the hands and feet, together with gastrointestinal
polyposis [176].

Epidemiology There are multiple, small ephelides on the
face (Fig. 3.25) and melanotic macules in the mouth involv-
ing the labial and buccal mucosa in particular [177]. Lesions
are often present at birth.

Etiology and pathogenesis It is inherited as an autosomal
dominant trait with nearly complete penetrance [178], but
new mutations occur in 40 % of cases. It is caused by germ
line mutations of the LKB1/STK11 gene [179, 180].

Clinical aspects The facial pigmentation is around the
mouth, nose and eyes and tends to fade progressively after
puberty. The mucosal pigmentation persists into adult life.

There are hamartomatous polyps throughout the gastroin-
testinal tract, but typically these are most numerous in the
small intestine [181]. They can give rise to abdominal pain
and bleeding and intussusception is a rare complication.

Treatment and prognosis The orofacial lesions are entirely
benign. The gastrointestinal polyps, however, have a low
malignant potential, with those in the colon carrying the
highest risk. Patients also are at increased risk of malignancy
at other sites including the uterus, ovary, pancreas, thyroid
and breast. Women are at greater risk than men.

3.6.6 Oral Racial Pigmentation

Definition Oral racial pigmentation is seen where parts of
the oral mucosa show varying degrees of melanocytic pig-
mentation in defined ethnic groups.

Epidemiology It is the most common cause of intraoral pig-
mentation [182]. It is seen predominantly in Blacks, Asians
and people of Mediterranean origin, but about 5% of
Caucasians also have significant intraoral pigmentation.

Clinical aspects The degree and extent of racial pigmenta-
tion are very variable and do not necessarily correlate with
the depth of skin pigmentation. It can vary from light brown
to almost black, and the most commonly involved sites are
the gingiva, palate and buccal mucosa. Sometimes, when the
tongue is involved, the only areas affected are the tips of the
fungiform papillae, producing a spotty pigmentation. This
appearance is so characteristic it could be called ‘fungiform
papillary melanosis’.

Fig. 3.25 Peutz-Jeghers syndrome, showing multiple labial and peri-
oral ephelides

Microscopy There is increased melanocytic pigmentation
of the basal and, to a much lesser degree, the immediately
suprabasal keratinocytes. The denser pigmentation is due to
increased synthesis of melanin by melanocytes, which are
otherwise normal in number and distribution.

3.6.7 Laugier-Hunziker Syndrome

Definition Laugier-Hunziker syndrome (idiopathic lentic-
ular mucocutaneous pigmentation) is a rare, acquired,
benign macular hyperpigmentation of the lips and oral
mucosa [183, 184].

Epidemiology It typically starts in early to middle adult life
and is more common in women than men. The lesions are
seen most commonly on the buccal mucosa, lips and the hard
and soft palates. Other less frequent sites include the tongue,
gingiva and floor of the mouth. Occasionally, the pharynx
and oesophagus are also involved [185]. About half of the
cases also have nail involvement in the form of longitudinal
pigmented bands in one or more fingers or toes. There are no
known systemic associations.

Clinical aspects The pigmentation consists of brownish,
circular or linear macules that may be sharply circumscribed
or more diffuse in nature, and lesions may coalesce.

Microscopy There is increased melanotic pigmentation
of basal keratinocytes and melanophages in the superfi-
cial corium secondary to pigmentary incontinence.
Ultrastructural studies show increased numbers of nor-
mal-appearing melanosomes in keratinocytes in the lower
epithelial layers [183].

Treatment and prognosis The condition is entirely benign.
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3.6.8 Smoker’s Melanosis

Definition Smoker’s melanosis is areas of oral melanotic
hyperpigmentation in heavy smokers.

Epidemiology It is more common in women than men.
Although any part of the mouth can be affected, the anterior
gingivae and lips are involved most frequently [186].

Etiology and pathogenesis A dose-response relationship
has been shown between the level of smoking exposure and
lip and gingival pigmentation.

Clinical aspects The lesions vary in colour from light
brown to bluish-black and the lesions may be focal or dif-
fuse. Sometimes the overlying mucosa has a somewhat
milky-white appearance, particularly in the buccal mucosa.
The condition can slowly resolve if smoking is stopped or
reduced [187]. Pigmentation of the soft palate has been
reported in a significant number of patients with suppurative
lung disease and malignancy [188]. Nearly a quarter of
patients with confirmed bronchogenic carcinoma can show
this feature. Most patients have a long history of cigarette
smoking, and it is possible that in many cases these lesions
were merely smoker’s melanosis rather than being related
directly to the pulmonary lesions.

Microscopy There may show slightly increased melanotic
pigmentation of the basal keratinocytes, but the most striking
feature is usually pigmentary incontinence and accumulation
of melanophages in the superficial corium.

Treatment and prognosis The condition is benign.

3.6.9 Drug-Associated Oral Pigmentation

Definition Drug-associated oral pigmentation is where the
oral mucosa becomes discoloured due to systemic pharma-
ceutical agents.

Clinical aspects Gingival pigmentation due to heavy metals
such as mercury, lead, bismuth, arsenic and others was not rare
in the past due to industrial exposure and in some cases thera-
peutic administration, particularly for the treatment of syphi-
lis. They caused blue, brown or black lines close to the gingival
margins due to the deposition of sulphides as a result of reac-
tions with products of the dental plaque. A wide range of drugs
can cause more generalised oral pigmentation including anti-
malarials, minocycline, phenothiazines and some contracep-
tive pills [189]. Drugs used in the treatment of HIV infection
such as zidovudine and some antifungals such as ketoconazole
have also been shown to cause oral pigmentation. Recently,
imatinib mesylate, a drug used in the treatment of chronic

myeloid leukaemia, has been associated with diffuse hyper-
pigmentation of the hard palate [190]. The pigmentation was
due to submucosal deposits of melanin and iron.

3.7 Hyperplastic Lesions

3.7.1 Fibrous Hyperplasias

Definition The majority of fibrous and fibroblastic oral
lesions are reactive rather than neoplastic. They are the
most common tumor-like swelling of oral mucosa. Although
these lesions are usually considered to be a response to
low-grade irritation, the source of the putative irritation is
often not apparent.

Clinical aspects Fibroepithelial polyps tend to form smooth
nodules or swellings that may be soft or firm and are usually
covered by normal, pink mucosa unless ulcerated. The pol-
ypoid swellings may be sessile or pedunculated.

Fibrous overgrowths of the gingiva are a type of epulis
(Lit — swelling of the gum). They can arise from the inter-
dental papilla or gingival margin and tend to affect the ante-
rior part of the mouth. They can grow to several centimetres
in diameter. Fibrous epulides are frequently associated with
local irritation from dental calculus, sharp edges of restora-
tions or carious teeth. A very characteristic form of hyperpla-
sia is associated with the edges of loose dentures. Such
denture-induced fibrous hyperplasia has been termed denture
granuloma and epulis fissuratum. The rocking backwards
and forwards of the denture causes extensive overgrowth of
fibrous tissue on either side of the edges, or flanges, of the
denture. This often leads to the formation of a series of linear
folds of hyperplastic tissue, and the base of the grooves so
formed is often ulcerated by the denture’s edge. Other com-
mon sites for fibrous overgrowths are along the occlusal line
of the buccal mucosa, lateral border of the tongue and oppo-
site edentulous spaces.

Microscopy Most of these fibrous overgrowths consist of
interlacing bundles of sparsely cellular fibrous tissue. The
overlying epithelium is often hyperplastic with irregular rete
processes extending sometimes deeply into the underlying
fibrous tissue. There may be candidal infestation of the
superficial epithelium. The degree of inflammatory infiltra-
tion is very variable but tends to be mild unless there has
been ulceration.

The microscopical appearances of fibrous epulides can dif-
fer from fibrous overgrowths seen elsewhere in the mouth.
They typically show much more evidence of cellular fibro-
blastic proliferation. These lesions may consist predominantly
or focally of a more vascular stroma containing plump fibro-
blasts with large, vesicular nuclei and prominent nucleoli.
There can be brisk mitotic activity. Ulceration is more frequent
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Fig. 3.26 Fibrous epulis, showing osseous metaplasia

and the lesions are often heavily inflamed. Calcifications are
common in fibrous epulides, and there may be florid osseous
metaplasia (Fig. 3.26) or dystrophic calcification. Sometimes
the calcified masses are basophilic and they can also be lami-
nated and resemble cementicles. Such lesions have been
termed ‘peripheral ossifying fibromas’, but there is no evi-
dence they are neoplastic or have any relationship with central
cemento-ossifying fibromas. Mineralisation tends to be
uncommon in extra-gingival oral fibrous overgrowths.

Treatment and prognosis Most fibrous overgrowths
respond to conservative surgical removal, but a minority of
fibrous epulides can recur, sometimes repeatedly.

3.7.2 Papillary Hyperplasia

Definition Papillary hyperplasia is a papilliferous lesion of
the oral mucosa, typically seen in the hard palate.

Epidemiology The large majority of cases involve the hard
palate, particularly when this is high arched, but similar lesions
are very occasionally seen on the dorsum of the tongue.

Etiology and pathogenesis In many cases, it is related to
dentures as part of the clinical spectrum of denture-induced
stomatitis [191]. Although Candida albicans is frequently
invoked as the causal agent, in a significant number of cases
there is no evidence of fungal infection [68].

Clinical aspects The lesions form painless, nodular or pap-
illiferous proliferations. Florid cases have been reported in
immunocompromised patients [192].

Microscopy There is nodular, papilliferous hyperplasia of
the epithelium and underlying fibrous connective tissue
(Fig. 3.27). The surface usually shows parakeratosis or less
commonly orthokeratosis. There may be evidence of candi-

Fig. 3.27 Papillary hyperplasia of the palate, showing long rete pro-
cesses extending into the underlying connective tissue

dal infestation such as spongiform pustules or obvious
hyphae. The underlying hyperplastic rete ridges often
extend into the cores of the papillae resulting in a striking
pseudoepitheliomatous appearance. The corium often con-
tains a dense chronic inflammatory cell infiltrate. The condi-
tion then needs to be distinguished from oral papillary
plasmacytosis [193].

Treatment and prognosis Papillary hyperplasia is benign
and active treatment is usually unnecessary.

3.7.3 Generalised Gingival Fibrous
Hyperplasia

Generalised fibrous hyperplasia/hypertrophy of the gingiva
can be familial or drug induced.

3.7.3.1 Hereditary Gingival Fibromatosis

Definition Hereditary gingival fibrous hyperplasia is a rare,
inherited condition characterised by widespread gingival
enlargement.

Epidemiology It can affect all of the gingiva, often in a
symmetrical manner. It may be associated with hypertricho-
sis, coarsening of the facial features and neurological prob-
lems such as epilepsy and mental retardation. The condition
usually first affects adolescents but occasionally it can
involve the deciduous dentition.

Etiology and pathogenesis It is usually inherited as an
autosomal dominant trait [194].

Clinical aspects The enlargement is typically most con-
spicuous in the interdental areas and affects the palatal and
lingual gingiva as well as the labial and buccal aspects. The
overgrowths may be so florid that involved teeth are almost
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completely buried (pseudo-anodontia). The overgrowths are
rounded, smooth, firm and pale coloured.

Microscopy The microscopical features of generalised gin-
gival fibrous hyperplasia tend to be the same irrespective of
the cause. There is fibrous hypertrophy of the affected gin-
giva which often contains myofibroblastic cells. An increase
in the amount of myxoid ground substance material is also
common. In areas distant from the gingival sulcus, there is
usually no significant inflammatory component. There is
often elongation and fusing of the rete process of the overly-
ing epithelium. It is unusual for these lesions to become
ulcerated.

Treatment and prognosis Treatment is meticulous oral
hygiene and surgical removal of the redundant fibrous tissue
(gingivectomy) but the condition often recurs.

3.7.3.2 Drug-Associated Gingival Hypertrophy
Definition Drug-associated gingival hypertrophy is a typi-
cally widespread gingival enlargement due to systemic
medications.

Epidemiology The enlargements may be generalised or
more localised. The anterior interdental gingival papillae
tend to be the most severely affected areas, particularly on
the labial aspect.

Etiology The condition is seen in about half of patients
using the antiepileptic drug phenytoin for long-term treat-
ment [195]. Other drugs producing a similar reaction
include cyclosporine (~30 % of patients) and calcium chan-
nel blockers such as nifedipine, amlodipine and verapamil
(~10 % patients).

Clinical aspects The gingivae usually enlarge laterally
and this growth pattern may result in the formation of verti-
cal clefts between adjacent overgrowths. The normal gingi-
val stippling may be enhanced producing an orange-peel
appearance.

Treatment and prognosis The condition is exacerbated by
poor oral hygiene, and meticulous attention to tooth cleaning
may help prevent its development or progression. Treatment
is surgical removal of the redundant fibrous tissue (gingivec-
tomy), but the condition often recurs.

3.7.4 Crohn’s Disease

Definition Crohn’s disease is a multisystem disorder which
is characterised microscopically by non-caseating, epitheli-
oid granulomas.

Epidemiology Patients are usually children and young
adults and there is a male preponderance.

Etiology and pathogenesis Despite extensive investiga-
tions, the cause remains unknown. The possibility of a
genetic predisposition has been extensively investigated,
and among others, a susceptibility gene has been identified
on chromosome 16q [196]. Smoking also appears to play a
critical role in some patients [197]. Although an infective
etiology, particularly mycobacterial, has been long sus-
pected, critical proof is lacking [198]. The most likely can-
didate organism is Mycobacterium avium subspecies
paratuberculosis [199]. Granulomatous vasculitis, possi-
bly initiated by the measles virus, has also been proposed
as a significant factor in the pathogenesis [200]. However,
blood vessel involvement may be a secondary phenome-
non rather than a primary event [201]. Associations
between alterations in the intestinal microflora are also
suspected, and a statistically significant association
between Crohn’s disease and previous antibiotic use has
been proposed [202]. The disease may be exacerbated by
cigarette smoking [203].

Clinical aspects Oral lesions are relatively uncommon in
patients with Crohn’s disease of the lower gastrointestinal
tract [204, 205] but may be the presenting symptom. They
include swelling of the lips and cheeks (Fig. 3.28a); recur-
rent aphthae; painful, indolent linear ulcers in the vestibular
sulci; cobblestone thickening of the buccal mucosa; mucosal
tags; and hyperplastic, oedematous or granular gingivitis
[206]. The palate, tongue and pharynx, including the palatine
tonsil, are only rarely involved [207]. Extraorally, there may
be angular stomatitis and vertical fissuring of the lips and
perioral erythema and scaling.

Oral lesions may precede, or accompany, bowel symp-
toms, but in a significant number of cases, intestinal disease
is subclinical. In patients with active bowel disease, there
may be atrophic glossitis secondary to malabsorption of the
haematinics iron, vitamin B, or folate.

Microscopy Oral lesions typically show oedema of the
superficial corium with lymphangiectasia and diffuse and
focal aggregates of lymphocytes. Non-caseating epithelioid
granulomas, with or without multinucleated giant cells, are
present in about 90 % of cases [206]. However, granulomas
may be small and poorly formed and may only be present in
the underlying muscle so that they can be easily missed,
especially if the biopsy is superficial (Fig. 3.28b).
Granulomas can also sometimes be seen in the minor sali-
vary glands. Aggregates of mononuclear cells or granulo-
mas may be seen bulging into or within the lumina of
lymphatics. This feature has been termed granulomatous
lymphangiitis and endovasal granulomatous lymphangiitis
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Fig. 3.28 (a) Crohn’s disease, showing unilateral lip swelling with fissuring and perioral dermatitis. (b) Crohn’s disease, showing a small, irregu-

lar epithelioid granuloma and patchy chronic inflammation

[208]. Dilated lymphatics, with or without associated granu-
lomas, are characteristic of Crohn’s disease elsewhere in the
alimentary tract [201].

Treatment and prognosis Oral Crohn’s disease is usually
treated by aminosalicylates and systemic, intralesional or
topical steroids. The disease is often intermittent and is asso-
ciated with spontaneous relapses and remissions.

3.7.5 Orofacial Granulomatosis

Definition As many as 80-90 % of patients with orofacial
lesions that closely resemble those of Crohn’s disease, both
clinically and microscopically, have no gastrointestinal signs
or symptoms and do not develop gut disease [209]. The term
orofacial granulomatosis was introduced to describe this
group of patients [210].

Epidemiology The global incidence of orofacial granulo-
matosis is rising, whereas the incidence of Crohn’s disease in
high-prevalence areas such as Northern Europe and the USA
is falling [211].

Etiology and pathogenesis Orofacial granulomatosis is a
diagnosis based on the exclusion of other causes of granulo-
matous inflammation, particularly sarcoidosis, tuberculosis
and other mycobacterial infections, and Crohn’s disease
itself. Unlike patients with Crohn’s disease, who have no
increased prevalence of allergy, up to 60 % of patients with
orofacial granulomatosis are atopic [212, 213], and some
patients appear to show an idiosyncratic intolerance to a vari-
ety of foods or additives, including cinnamaldehyde, car-
vone, carnosine, sun yellow, benzoates and monosodium
glutamate [214], and to metallic compounds containing
cobalt [215]. Cases of orofacial granulomatosis have been

associated with hypersensitivity to dental amalgam restora-
tions as a contact stomatitis reaction [216].

Differential diagnosis Orofacial granulomatosis may be
part of a spectrum of diseases which includes Melkersson-
Rosenthal syndrome, cheilitis granulomatosa (Miescher syn-
drome) and oral allergy syndrome. Melkersson-Rosenthal
syndrome, in its complete form, is a triad of fissured tongue,
labial or facial swelling due to granulomatous inflammation
and facial nerve palsy, which may be the first indication of
the disease [217]. Cheilitis granulomatosa is probably merely
a focal manifestation of orofacial granulomatosis. Oral
allergy syndrome has a clear immunological pathogenesis.
Although the signs and symptoms can be similar to those of
orofacial granulomatosis, there is no histological evidence of
granulomatous inflammation [213].

Treatment and prognosis In many cases, there is a partial
or complete resolution of symptoms following withdrawal of
the provoking agent.

3.7.6 Chronic Marginal Gingivitis
and Localised Gingival Fibrous
Hyperplasia

Definition Chronic marginal gingivitis is an inflammation
of the gingiva localised to the marginal area and interdental
papillae.

Epidemiology Chronic marginal gingivitis of variable
degrees is so common as to be almost universal.

Etiology and pathogenesis It represents a response of the
gingival tissues to accumulation of dental microbial plaque
around the teeth.
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Clinical aspects Chronic marginal gingivitis is character-
ised by moderately enlarged gingivae which are erythema-
tous and friable, leading to bleeding with minimal trauma.

Microscopy Chronic marginal gingivitis is characterised
microscopically by mild vascular hyperaemia and dense
chronic inflammatory infiltration. The crevicular epithe-
lium is ulcerated and may become hyperplastic with thin,
irregular and anastomosing processes extending into the
gingival connective tissue. There may be considerable
intercellular oedema and infiltration of the spongiform
spaces by neutrophils, especially in the presence of gross
dental plaque and calculus deposits. Many lymphocytes
and plasma cells are present in the inflammatory infiltrate,
and dense, basophilic, granular deposits of extracellular
immunoglobulin are common. Russell bodies may be a
conspicuous feature. There is variable loss of collagen in
areas of severe inflammation.

Treatment and prognosis If left untreated, the inflammation
can become more severe and extend into the underlying peri-
odontal tissues causing loss of periodontal ligament attach-
ment. A pocket then develops between the tooth and the
overlying gingiva exacerbating the tendency for plaque accu-
mulation. Eventually there is progressive resorption of the sup-
porting alveolar bone leading to loosening or loss of the tooth.
In younger patients especially, there may be a proliferative
response with extensive formation of new fibrous tissue lead-
ing to localised areas of fibrous hyperplasia. The enlarged
gingiva may prevent effective cleaning of the related tooth,
predisposing to further plaque accumulation and progressive
inflammation. This type of localised inflammatory gingival
hyperplasia is seen much more frequently on the buccal or
labial aspects of the gingiva than in the palatal or lingual
areas. Such overgrowths, although frequently removed as
part of a gingivectomy procedure, are not commonly sent for
histological examination.

3.7.7 Peripheral Giant Cell Granuloma
(Giant Cell Epulis)

Definition Peripheral giant cell granuloma (giant cell epu-
lis) is a benign hyperplastic lesion of the gingiva or alveolus
characterised by the presence of multinucleated giant cells.

Epidemiology It is seen across a wide age range but the
peak incidence is between 30 and 50 years. Lesions tend to
affect the area anterior to the permanent molars and are
slightly more frequent in the mandible.

Etiology and pathogenesis It is thought to originate from
elements of the periodontal ligament or periosteum. Some

believe it is due to an abnormality in the resorption of decid-
uous teeth. This would appear unlikely given the age distri-
bution of the lesion.

Clinical aspects Giant cell epulis usually forms a fleshy,
bluish-red swelling that may be sessile or broadly peduncu-
lated and the surface is often ulcerated (Fig. 3.29). There
may be erosion of the underlying bone or periodontium.
They have rarely been reported in association with dental
implants [218].

Microscopy There is usually an uninvolved ‘Grenz’ zone of
fibrous tissue between the lesion and the overlying epithelium,
but this is lost if there is acute inflammation or ulceration. The
lesion consists of a matrix of plump, spindle-shaped cells with
interspersed multinucleated and osteoclast-like giant cells.
These can be numerous and may be confluent, blurring the
distinction between each other and the stromal cells. The mul-
tinucleated cells are large and contain about 1540 nuclei.
There are two types: the most common have lightly eosino-
philic cytoplasm and large vesicular nuclei with prominent
nucleoli. The other type has much more densely stained cyto-
plasm and pyknotic and densely haematoxyphilic nuclei. The
latter are probably a degenerative form of the first type. The
multinucleated cells are thought to be formed by fusion of
bone marrow-derived mononuclear preosteoclasts [219, 220].
The lesion is usually very vascular and giant cells may be seen
within the dilated vascular spaces (Fig. 3.30). Red blood cell
extravasation and haemosiderin deposition are common.
Mitoses can often be seen in stromal and endothelial cells, but
this observation has no bearing on the likely behaviour.
Osseous metaplasia and dystrophic calcification may be pres-
ent, usually in the middle or deeper aspects of the lesion.

Differential diagnosis Giant cell epulis is indistinguishable
microscopically from central giant cell granuloma and the
brown tumor of hyperparathyroidism, but is otherwise unre-
lated. Radiographs should be taken to exclude the possibility
of a central bone lesion. If such a lesion is detected, hyper-
parathyroidism should be excluded by assessing serum cal-
cium, phosphate and alkaline phosphatase and measuring
parathormone levels if necessary.

Treatment and prognosis Treatment is usually by conser-
vative surgical excision with curettage of the underlying
bone, but about 10 % of cases recur, sometimes repeatedly.

3.7.8 Pyogenic Granuloma
Definition Pyogenic granuloma is a polypoid or lobular

form of capillary hemangioma involving skin or mucosal
surfaces.
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Fig. 3.29 Giant cell epulis showing a purplish-red swelling

Epidemiology They are most common on the gingivae and
less frequently in other intraoral sites, particularly the lip and
tongue [221]. Occasionally pyogenic granulomas sprout from
recently extracted tooth sockets (epulis granulomatosa).

Clinical aspects Pyogenic granulomas form solitary, soft,
red and friable nodules that bleed readily. They frequently
ulcerate and are covered by a fibrinous slough (Fig. 3.31).
Gingival lesions may be seen in pregnancy and appear to be
afocal exacerbation of pregnancy gingivitis [222]. Pregnancy
epulides (‘pregnancy tumor’) usually manifest towards the
end of the first trimester. They have a strong tendency to
recur if removed before parturition and may show partial or
complete spontaneous resolution if left following delivery.
Occasionally, similar lesions are seen in other parts of the
mouth during pregnancy, particularly the dorsum of the
tongue, and they are termed granuloma gravidarum.

Microscopy Oral pyogenic granulomas consist of numer-
ous, large, thin-walled, anastomosing blood vessels in a loose,
oedematous and moderately cellular stroma. Older lesions
may show some fibrosis. Inflammation is very variable and
can be minimal or absent. However, if the lesion ulcerates,
there may be an intense inflammatory infiltration. Foci of
papillary endothelial hyperplasia are an occasional feature.

Treatment and prognosis Although excision is usually
curative, rare cases can show repeated recurrences and
require more extensive surgery for their eradication.

3.7.9 Pulse (Vegetable) Granuloma
Definition Pulse granuloma (chronic periostitis, giant cell

hyaline angiopathy, oral vegetable granuloma and hyaline
ring granuloma) is an unusual and uncommon giant cell

Fig.3.30 Giant cell epulis showing multinucleated giant cells in a cel-
lular stroma and in a vascular space

Fig.3.31 Pyogenic granuloma showing an exophytic mass of vascular
granulation tissue covered by fibrinous slough

granulomatous lesion characterised by the presence of eosin-
ophilic, structureless hyaline rings [223].

Epidemiology There is a male predominance of about 2:1.
Most cases are seen in the premolar/molar region of the
edentulous mandible, and occasionally, the lesion is found
within the fibrous wall of an odontogenic or nasopalatine
duct cyst [224].

Etiology and pathogenesis The range of terminology has
reflected the uncertainty concerning the aetiopathogenesis of
this microscopically distinctive lesion. The current consen-
sus is that it is caused by submucosal impaction or ingress of
particles or remnants of leguminous foods (pulses). This
then results in a foreign body giant cell reaction.

Clinical aspects The most common complaints are recur-
rent swelling and tenderness. Fifty-three percent of cases are
extraosseous (peripheral), and radiographs often show a
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Fig. 3.32 Pulse granuloma, showing chronic inflammation and eosin-
ophilic, hyaline rings, some enclosing multinucleated, foreign body-
type giant cells

poorly defined erosion of the underlying alveolar bone.
Intraosseous or central lesions (42%) show an irregular
radiolucent area that is non-diagnostic.

Microscopy This shows chronic inflammation and eosino-
philic, hyaline rings, together with multinucleated foreign
body-type giant cells (Fig. 3.32). The rings may be complete
or horseshoe shaped and may enclose giant cells, connective
tissue and blood vessels. Haemosiderin within the centre of
the rings is a frequent finding. The suggestion that the histo-
logical appearances are due to thickening and hyalinisation
of the walls of blood vessels is not supported by most observ-
ers. Light and electron microscopical findings suggest that
the rings are the cell walls of vegetable remains, often with
collagen attached to their surface [225]. There does not
appear to be any evidence that these appearances are exclu-
sively due to pulses.

Treatment and prognosis Complete excision is curative.

3.8 Benign Tumors and Pseudotumours

3.8.1 Focal Oral Mucinosis
Definition Focal oral mucinosis is the oral counterpart of
focal cutaneous mucinosis or cutaneous mucoid cyst.

Epidemiology Focal oral mucinosis is uncommon and
affects a wide age range (7-74 years) and is most frequent in
the fourth and fifth decades. There is a female predominance
of nearly 2:1.

Etiology and pathogenesis It results from overproduction
of hyaluronic acid by fibroblasts [226]. The majority of

Fig. 3.33 Focal oral mucinosis showing well-circumscribed, but non-
encapsulated, myxomatous connective tissue

cases are idiopathic and a possible role of local trauma is
uncertain [227].

Clinical aspects It usually presents as a painless, sessile or
pedunculated, fibrous or cyst-like swelling. The gingiva, par-
ticularly mandibular, and the hard palate are the sites of pre-
dilection. Less common locations include the buccal mucosa,
tongue and lips.

Microscopy There is a well-demarcated area of paucicel-
lular myxomatous tissue. Although the tumor is circum-
scribed, it usually lacks a compressed fibrous tissue periphery
(Fig. 3.33). There are elongated fusiform or stellate fibro-
blasts with sparse cytoplasm in a loose, poorly vascularised
stroma of mucinous tissue which is strongly alcianophilic at
pH 2.5. The overlying epithelium may be attenuated but is
otherwise normal. Occasionally there is scattered, mixed
inflammatory infiltration of the lesion.

Differential diagnosis The clinical differential diagnosis
includes fibrous overgrowth, neurofibroma, giant cell fibroma,
peripheral giant cell granuloma and mucocele. The histological
differential diagnosis includes myxomatous degeneration of a
fibrous lesion, neurofibroma or nerve sheath tumor, soft tissue
myxoma, odontogenic myxoma and extravasation mucocele.

Treatment and prognosis Focal oral mucinosis is usually
treated by complete but conservative surgical excision, and
there is no evidence of recurrence.

3.8.2 GiantCell Fibroma

Definition Giant cell fibroma is an unusual but distinctive
type of fibrous overgrowth characterised by the presence of
large stellate or angular fibroblastic cells.
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Fig. 3.34 Giant cell fibroma, showing stellate and angular fibroblasts
in a collagenous matrix

Epidemiology Most are seen in the first three decades of
life. Although they can form anywhere in the oral mucosa,
about half of cases are seen on the gingiva [228].

Clinical aspects It is typically less than Smm and usually
presents as a pedunculated polyp with a lobulated surface.

Microscopy Giant cell fibroma consists of interweaving
bundles of collagenous connective tissue with a prominent
capillary network that surround stellate or angular fibroblas-
tic giant cells with large vesicular nuclei (Fig. 3.34).
Occasional cells may have several nuclei. These cells may
have conspicuous dendritic processes and some contain mel-
anin pigment.

Immunohistochemistry The giant cells are positive for
vimentin, but negative for S-100, cytokeratin, LCA and neu-
rofilament [229].

Treatment and prognosis Conservative surgical excision
is usually curative.

3.8.3 Lingual Thyroid

Definition Lingual thyroid is a rare developmental anomaly
where ectopic thyroid tissue is present in the posterior tongue.

Epidemiology It is seen in females about four times more
frequently than males and usually presents in middle age.
The thyroid gland tissue is seen in the base of the tongue,
deep to the foramen caecum.

Etiology and pathogenesis It is due to failure of the thy-
roglossal duct to migrate caudally from the foramen cae-
cum [230].

Clinical aspects It is often asymptomatic but may cause
dysphagia, dysphonia or dyspnoea. Symptoms may coin-
cide with puberty, pregnancy or menopause due to hyper-
plasia secondary to raised levels of thyroid-stimulating
hormone. In addition, any of the diseases involving the con-
ventional thyroid gland, including inflammatory condi-
tions, adenomas and carcinomas, can affect the ectopic
thyroid tissue.

Microscopy This typically shows normal thyroid tissue.

Treatment and prognosis As many as 70% of patients
with lingual thyroid have no other thyroid tissue present, so
it is essential that presurgical evaluation includes appropri-
ate imaging and assessment of function using 'T or *"Tc¢
pertechnetate.

3.8.4 Verruciform Xanthoma

Definition Verruciform xanthoma is warty cutaneous or
mucosal lesion characterised by the presence of lipid-laden
histiocytes in the papillary corium.

Epidemiology This rare but distinctive lesion, first
described in 1971 by Shafer [231], forms most commonly in
the oral cavity [232]. Extraoral locations include the male
and female genitalia. Verruciform xanthomas are seen at all
ages but are most frequent in the fifth to seventh decades.
There is an approximately equal sex incidence. The gingival
margin accounts for 85% of cases. Other common sites
include the hard palate, tongue, buccal mucosa and a variety
of other intraoral sites.

Etiology and pathogenesis They do not appear to be related
to any local irritating factors and most cases are asymptom-
atic. There is no association with HPV in the vast majority of
cases studied.

Clinical aspects They usually present as solitary, painless,
discrete nodules that may be the colour of the surrounding
mucosa, reddish or pink. They can be sessile or pedunculated
and the surface can be domed or flat and can be keratotic or
papilliferous. They usually have sharply defined margins and
are typically less than a centimetre in diameter.

Microscopy This typically shows corrugated, hyperplastic
epithelium with elongated, broad rete ridges extending to a
straight, well-defined lower border. There are deep clefts
within the epithelium that often contain keratinized plugs
(Fig. 3.35). The surface shows parakeratinized spikes which
often stain a deep orange colour. There may be secondary
candidal infestation of the surface keratin layers. The char-
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Fig. 3.35 Verruciform xanthoma, showing corrugated, hyperplastic
epithelium with a hyperparakeratinized spiky surface and keratinized
plugs. The foamy xanthomatous cells in the papillary corium are seen
more clearly in the high-power inset

acteristic feature is the presence of vacuolated, foamy xan-
thomatous cells which fill the papillary corium. These
xanthoma cells can occasionally extend into the overlying
epithelium or into the deeper corium. The xanthoma cells
have been shown to be derived from cells of the monocyte/
macrophage lineage.

Treatment and prognosis The lesions are entirely benign and
recurrence following even conservative surgery is very rare.

3.8.5 Hemangiomas

Definition Hemangiomas are benign vasoformative tumors
that closely resemble normal vessels.

Epidemiology They are among the most common soft tis-
sue tumors and about a third of all cases involve the head and
neck region. In this location, congenital or neonatal lesions
are relatively uncommon and tend to involve the lips and
parotid glands. The majority of cases are seen in older indi-
viduals, and the most common sites are the lips, post-
commissural buccal mucosa and the lateral border of the
tongue. There is a male predominance of about 2:1.

Clinical aspects Hemangiomas typically form painless, flat
or nodular, soft and purplish-red lesions. They are usually
well circumscribed and may blanch on pressure. Congenital
lesions behave like hamartomas and increase in size in pro-
portion to general somatic growth and tend to stabilise in size
in early adult life. Those presenting in older individuals may
show slow but progressive growth over several years.

Their classification and microscopical aspects are discussed
among the soft tissue tumors.

3.8.6 Lymphangioma

Definition Lymphangioma is a benign, cavernous or cystic
vascular lesion composed of dilated lymphatic channels.

Epidemiology The head and neck region is the most com-
mon site of involvement. Many lesions are present at birth or
develop within the first few years of life. There appears to be
no sex predilection. Oral lesions are seen most commonly in
the tongue and lips where they may cause macroglossia and
macrocheilia, respectively. Involvement of underlying bone
in oral lesions is uncommon [233].

Etiology and pathogenesis Some are associated with
Turner syndrome (monosomy X) [234].

Clinical aspects They usually form painless swellings
which are frequently superficial, but some extend deeply into
the surrounding tissues and are ill-defined. Mucosal lymph-
angiomas usually have a pale, translucent surface which is
nodular or bosselated. It is common for black areas to appear
in the lesion due to focal haemorrhage. In the neck, the
lesions tend to be larger and show more extensive cystic
dilatation. These lymphangiomas are then frequently called
cystic lymphangiomas or cystic hygromas [235]. The most
common locations for cystic hygroma are the posterior tri-
angle, submandibular region and floor of the mouth. It can
extend upwards to involve the cheek and parotid gland, for-
wards into the anterior triangle or downwards into the medi-
astinum. Some cystic hygromas are severely disfiguring and
they can compromise swallowing or breathing.

The classification and microscopical aspects of oral
lymphangiomas are discussed among the soft tissue
tumors.

3.8.7 Benign Nerve Sheath Tumors

Neurofibroma and schwannoma are the two most common
benign tumors of nerve sheath origin. Although they both
appear to be derived from Schwann cells, they have distinc-
tive clinical and microscopical features. They are more
extensively discussed among the tumors of the peripheral
nervous system.

3.8.7.1 Neurofibroma

Definition Localised (solitary/sporadic) neurofibroma is a
benign nerve sheath tumor in the peripheral nervous
system.

Etiology and pathogenesis Most tumors are sporadic, but
the possibility of neurofibromatosis type 1 should always be
considered when dealing with these lesions.
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Epidemiology They are relatively uncommon in the orofacial
region and tend to affect people in the 2040 years age group.

Clinical aspects Tumors usually form small, painless,
expansile submucosal nodules. The tongue is the most com-
mon intraoral site, but occasionally they develop on the infe-
rior alveolar nerve and can appear as a fusiform radiolucent
area along the course of the inferior alveolar canal.

Microscopy Neurofibromas are usually discrete but non-
encapsulated and may be in close proximity to, or in continu-
ity with, a nerve. They typically consist of variable numbers
of spindle-shaped, S-100-positive cells, which may show
limited inter-fasciculation. There are frequently many mast
cells in the stroma.

Treatment and prognosis Conservative surgical excision
is usually curative. There is a very small risk of malignant
transformation.

3.8.7.2 Schwannoma
Definition Schwannoma (neurilemmoma; neurinoma) is a
benign neoplasm of Schwann cell origin.

Epidemiology Patients are usually in the third or fourth
decades and the tumor is more common in women than men.

Clinical aspects Oral lesions tend to form small, painless
and slow-growing swellings and the tongue is the most com-
mon site. However, occasional cases can be several centime-
tres in diameter [236].

Microscopy Schwannomas are typically encapsulated and
consist of two main components in widely variable propor-
tions (Fig. 3.36). Antoni A tissue consists of spindle-shaped
cells, often in an interwoven pattern. Some of these areas
may show regimented or palisaded nuclei. Occasionally the
nuclei form organoid structures called Verocay bodies.
Antoni B tissue is less cellular and can be myxoid in nature.
In older tumors, there is a tendency for this tissue to degener-
ate or become fibrosed, when the tumor has been called an
ancient neurilemmoma. The cells in the degenerative areas
can sometimes appear pleomorphic and simulate
malignancy.

Treatment and prognosis Conservative surgical excision
is usually curative.

3.8.7.3 Palisaded Encapsulated Neuroma

Definition Palisaded encapsulated neuroma is a benign
neural neoplasm of the skin or mucosa that displays histo-
logical features of both a neurofibroma and a schwannoma.

Fig. 3.36 Neurilemmoma, showing whorls of Schwann cells, and
focal nuclear palisading

However, unlike these tumors, it lacks the implications for
underlying systemic disease or malignancy.

Epidemiology The most common oral sites of involvement
are the palate and the maxillary labial mucosa.

Etiology The precise etiology is unknown, but trauma is
considered by some to induce or trigger its development.

Clinical aspects It typically presents as a small, painless,
solitary papule.

Microscopy There is a generally well-circumscribed and
usually encapsulated lesion, although the capsule may be
incomplete. It consists of interlacing bundles or fascicles of
spindle cells (Schwann cells) with thin, wavy, pointed nuclei
and many axons. The cellular fascicles are typically four to
six cells thick and are arranged in parallel streams in some
areas, and nuclear palisading is seldom pronounced, as it is
in neurilemmoma.

Treatment and prognosis The lesion is benign and responds
to conservative excision [237].

3.8.7.4 Neurofibromatosis Type 1

Definition Neurofibromatosis type I (von Recklinghausen’s
disease) is an inherited disease causing multiple
neurofibromas.

Epidemiology It is relatively common affecting about
1:4,000 births. It is usually diagnosed before the age of
10 years because of the characteristic cutaneous lesions and
the frequent family history.

Etiology and pathogenesis It is an autosomal dominant trait
and the gene responsible is located on chromosome 17 [238].
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Fig. 3.37 Multiple neuromas on the dorsal lingual surface in a child
with endocrine neoplasia syndrome type 2B

Clinical aspects It is characterised by cutaneous neurofi-
bromas that are usually associated with café au lait pigmen-
tation of the skin. Lesions are focal but sometimes there can
be thousands of tumors and the condition is then grossly dis-
figuring. They are usually painless but itching can be a sig-
nificant problem. There can be overgrowth of bone and
associated soft tissue leading to bizarre localised gigantism.
Nearly a quarter of cases involve the head and neck but only
about 5 % affect the oral cavity.

Treatment and prognosis Surgery is usually only under-
taken on large, painful or obstructive tumors, and recurrence
is very common. In addition, there is a risk of tumors under-
going malignant transformation (~2 % of cases), particularly
in long-standing cases.

3.8.7.5 Multiple Neuromas in Endocrine

Neoplasia Syndrome
Definition Multiple endocrine neoplasia syndrome type 2B
is an autosomal dominant condition characterised by the
presence of mucosal neuromas, together with medullary car-
cinoma of the thyroid gland and phaeochromocytoma [239].

Epidemiology The mucosal neuromas appear on the dor-
sum of the tongue.

Etiology and pathogenesis Nearly 90 % of patients with
the condition have point mutations at codon 918 of the RET
proto-oncogene.

Clinical aspects Patients often have a Marfanoid habi-
tus with arachnodactyly and a narrow face. Mucosal neu-
romas are the most consistent feature of the disease and
may be pathognomonic. They tend to form on the lateral
margins and dorsum of the tongue and appear as multi-
ple, small, painless nodules (Fig. 3.37). These nodules

Fig. 3.38 Neuroma in multiple endocrine neoplasia syndrome show-
ing a tangled mass of small nerve fibres

may be the first indication of the condition. The lips are
sometimes enlarged and blubbery. Mucosal neuromas
often affect the palpebral conjunctiva and can also involve
the sclera.

Microscopy Neuromas show a partially encapsulated tan-
gled mass of small nerve fibres, often with a thickened peri-
neurium (Fig. 3.38). These nerves lie in a loose fibrous
stroma.

Immunohistochemistry The nerves usually stain with
S-100 and may stain with epithelial membrane antigen indi-
cating perineurial differentiation.

Treatment and prognosis The mucosal neuromas them-
selves rarely cause clinical problems but may act as indica-
tors to the more serious aspects of the syndrome.

3.8.8 Granular Cell Tumor (Granular Cell
Myoblastoma)

Definition Granular cell tumor (granular cell myoblastoma)
is a neural tumor composed of round and/or spindle cells
with pink, granular cytoplasm due to abundant intracytoplas-
mic lysosomes.

Epidemiology It is uncommon but about half of all cases
involve the head and neck region. The tongue, particularly
the dorsum, is the most frequent site. The peak incidence is
in middle life and 10-20 % of cases are multiple. There is a
female predominance of about 2:1.

Clinical aspects They usually form nondescript, painless

swellings, but occasionally surface candidal infestation

causes the lesion to present as a white plaque [240, 241].
See for this lesion also Chap. 7.
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3.9 Squamous Cell Carcinoma

3.9.1 Introduction

Squamous cell carcinomas account for about 90% of all
malignant neoplasms in the mouth and oropharynx [242]. It is
important to consider the site of involvement as the epidemio-
logical factors can vary considerably in tumors at different
intraoral locations. There is typically a higher frequency in
men than women, and this is attributed to the use of tobacco
and alcohol. It has been estimated that as many as 75 % of
cases of oral squamous cell carcinomas in Western countries
and Japan can be ascribed to these factors. Globally, oral can-
cer accounts for 5% of all malignancies in men and 2% in
women. Much higher rates, however, are seen in both men and
women in parts of Southeast Asia, where they are usually
associated with the habitual use of areca nut and tobacco prod-
ucts. In Western countries, over the last 25 years, significant
increases have been reported in the incidence of oral and oro-
pharyngeal carcinomas, particularly in younger men. This has
been attributed mainly to the role of oncogenic HPV [243].

3.9.2 Clinical Features

Despite the fact that oral tumors frequently cause symp-
toms and the mouth can be readily visualised with simple
equipment, many oral cancers present at a relatively
advanced stage where treatment may be disfiguring and
prognosis is poor. This is often because many patients are
elderly and frail and frequently wear dental prostheses and
are accustomed to minor degrees of oral discomfort. In
addition, early lesions may not be regarded as suspicious
by the patient or the clinician and may therefore be treated
empirically with antibacterial or antifungal preparations.

Any part of the oral mucosa can be the site of develop-
ment of squamous cell carcinomas. The common oral loca-
tions can show wide variations in different geographical
areas depending on the prevalent risk factors. The intraoral
subsites include the buccal mucosa, tongue, floor of the
mouth, upper and lower gingivae and alveolar processes, the
hard palate and retromolar trigone. As the clinical presenta-
tion can vary according to the specific sites of involvement,
these will be discussed separately.

3.9.2.1 Buccal Mucosa

The buccal mucosa extends from the commissure anteriorly
to the retromolar trigone posteriorly and from the upper and
lower vestibular reflections. The majority of carcinomas arise
from the posterior area where they are commonly traumatised
by the molar teeth. They soon spread into the underlying buc-
cinator muscle and though insidious initially they may even-
tually cause trismus (Fig. 3.39). Bone, however, is generally

Fig. 3.39 Squamous cell carcinoma of the buccal mucosa, forming a
large, exophytic mass with a cratered, central ulcer

involved only in advanced tumors. Tumors at this site often
extend posteriorly into the palatoglossal fold and tonsillar
fossa. Metastases are most common in the submandibular,
submental, parotid and lateral pharyngeal lymph nodes.

3.9.2.2 Tongue

The tongue is the most common oral location of squamous cell
carcinoma and can account for half of all cases. The majority
affect the middle third of the lateral border and adjacent ventral
surface. The dorsum is a very uncommon site, and tumors aris-
ing there may be associated with precursor lesions such as
lichen planus and candidal leukoplakia. Lingual tumors are
often exophytic (Fig. 3.40a) and ulceration is common. Even
clinically small tumors can infiltrate deeply into the underlying
muscle. With progressive growth, tumors become indurated and
frequently develop characteristic rolled, raised, everted margins
(Fig. 3.40b). Infiltration of the lingual musculature may cause
pain, dysphagia and dysphonia. Half of patients have regional
lymph node metastases at presentation. Tumors towards the tip
of the tongue drain to the submental and hence to the jugulodi-
gastric lymph node, and those located on the dorsum and lateral
borders tend to involve the submandibular and jugulodigastric
nodes. Contralateral or bilateral spread is relatively common,
particularly in tumors arising anteriorly.

3.9.2.3 Floor of the Mouth

The floor of the mouth is a horseshoe-shaped mucosal trough
extending between the lower lingual alveolar mucosa and the
ventral lingual mucosa. It is the second most common site
for intraoral squamous cell carcinomas and shows the high-
est frequency of small and symptomless tumors [244].
Tumors are most frequent in the anterior segment, and
tumors there tend to spread superficially rather than deeply
(Fig. 3.41). Involvement of the submandibular duct can cause
obstructive sialadenitis and tumors can also extend down the
duct itself. If the tumor extends to involve the mandible,
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Fig. 3.40 (a) Squamous cell carcinoma of the lateral border of the
tongue, forming a heavily keratinized, exophytic mass on a background
of homogeneous leukoplakia. (b) Squamous cell carcinoma of the lat-

Fig.3.41 Squamous cell carcinoma of the floor of the mouth, forming
an innocuous-looking, slightly granular, well-defined plaque

there can be spread along the periodontal ligament and sub-
periosteally [245]. Lymphatic involvement is early but less
frequent than tumors of the tongue itself.

3.9.2.4 Gingiva and Alveolar Ridge

Tumors at this site can be exophytic resembling dental abscesses
or epulides, or are ulcerated and fixed to the underlying bone.
They account for about 20 % of oral tumors. In parts of the USA,
there is a very high frequency in women who practise snuff dip-
ping. Related teeth are often loosened and there is extension
along the periodontal ligament (Fig. 3.42). On the alveolus
tumors can resemble simple lesions like denture-induced hyper-
plasia or denture-related ulceration. The underlying bone may be
eroded or invaded in 50 % of patients and regional metastases are
seen in over half the patients at presentation.

3.9.2.5 Hard and Soft Palate

These are relatively uncommon sites of involvement except in
societies where reverse smoking is prevalent. Tumors of the
hard palate can be exophytic, or ulcerative with raised mar-

eral margin of the tongue forming a large ulcer with a granular floor and
arolled, raised margin

Fig. 3.42 Squamous cell carcinoma of the lower alveolus, forming a
large, granular, exophytic mass on both sides of the involved teeth

gins, but initially tend to spread superficially (Fig. 3.43) rather
than deeply. Tumors of the soft palate are clinically similar
and frequently extend into the parapharyngeal and retromolar
regions. There is an increasing role for oncogenic HPV in the
development of soft palate squamous cell carcinoma.

3.9.2.6 Retromolar Trigone

Tumors from this site spread to the buccal mucosa laterally
and distally involve the tonsillar area. They can penetrate
into the parapharyngeal area and may show extensive spread
along the lingual and inferior alveolar nerves. In addition,
tumors frequently erode or invade the adjacent mandible.
However, in some early cases, the diagnosis may not be read-
ily apparent (Fig. 3.44).

3.9.3 Staging

Staging of oral squamous cell carcinomas is undertaken using
the current TNM classification (AJCC 7th edn.) (Table 3.3).
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Fig. 3.43 Squamous cell carcinoma of the hard palate, forming a Fig. 3.44 Squamous cell carcinoma of the retromolar region, appear-
poorly defined, speckled plaque. Despite being relatively small and ing as an inflamed operculum around an unerupted lower third molar.

superficial, this tumor proved to be fatal

The tumor originally presented as a secondary deposit in the jugulodi-
gastric lymph node, and initially there was no obvious primary site

Table 3.3 TNM staging for squamous cell carcinoma of the oral cavity — AJCC, 7th edition

Primary tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 2 cm or less in greatest dimension

T2 Tumor >2 cm but not more than 4 cm in greatest dimension

T3 Tumor >4 cm

T4a Moderately advanced local disease
Lip — tumor invades through cortical bone, inferior alveolar nerve, floor of the mouth or skin of
the face
Oral cavity — invasion of adjacent structures (through cortical bone into extrinsic muscles,
maxillary sinus or skin of the face)

T4b Very advanced local disease

Tumor invades masticator space, pterygoid plates or skull base and/or encases the internal carotid
artery

Regional lymph nodes (N)

NX

Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in a single ipsilateral lymph node <3 cm

N2 Metastasis in an ipsilateral node >3 cm but not more than 6 cm in greatest dimension; or in
multiple ipsilateral lymph nodes, none >6 cm in greatest dimension; or in bilateral or
contralateral lymph nodes, none >6 cm

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

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

N2C Metastasis in bilateral or contralateral lymph nodes, none >6 cm in greatest dimension

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

Distant metastasis (M)

MO

No distant metastasis

M1

Distant metastasis
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