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Abstract Chapter 3 “Tumours of the hypopharynx, lar-
ynx, trachea, and parapharyngeal space” of the World
Health Organization (WHO) Blue Book 2017 “Classifica-
tion of Head and Neck Tumours” shows a shortened list of
entities, especially due to reducing the number of benign
and malignant soft tissue tumours, malignant melanoma
and some others, which are transferred to more frequently
affected regions of the head and neck. The basic concept
of the new edition is to assimilate all advances concerning
the discussed tumours in a shorter framework, appropriate
for daily work. The main emphasis is on the most frequent
lesions and tumors originating from the covering squamous
epithelium. Laryngeal and hypopharyngeal conventional
squamous cell carcinoma (CSCC), its variants and precur-
sor lesions, occupy a major part of the chapter. New data
on etiopathogenesis, with the focus on human papilloma-
virus (HPV) infection, are discussed in relation to the enti-
ties of the squamous epithelium. Although only a small
fraction of these lesions are HPV-related, further studies
are required for evaluation of the potential prognostic and
therapeutic benefit of mRNA HPV determination. In con-
trast to earlier data, laryngeal and hypopharyngeal verru-
cous SCC, spindle cell SCC and basaloid SCC are not any-
more considered as HPV-related tumours. New data on the
pathogenesis of spindle cell SCC exhibiting divergent dif-
ferentiation by epithelial—mesenchymal transition, are also
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briefly discussed. The most important innovation is brought
by the section on precursor lesions, in which a unified two-
tier classification, consisting of low- and high-grade dys-
plasia, is introduced. The proposed two-tier system can also
be transformed into a three-tier classification for treatment
purposes, with a distinction between carcinoma in situ and
high-grade dysplasia. The reviewed morphological criteria
of the proposed system are based on the amended Ljubljana
classification. The section on laryngeal neuroendocrine car-
cinomas (NEC) represents a considerable improvement in
terminology and classification. NEC are divided into well-,
moderate- and poorly-differentiated neuroendocrine carci-
noma. The latter is additionally divided into small cell NEC
and large cell NEC (LCNEC). It is of extreme importance
that LCNEC, which was associated in the WHO 2005 edi-
tion with atypical carcinoid/moderately differentiated neu-
roendocrine carcinoma, grade II, has now been transferred
into the group of poorly differentiated NEC, grade III, dis-
playing a specific morphology and poorer prognosis.

Keywords Larynx - Precursor lesions, classification -
Conventional squamous cell carcinoma - Variants of
conventional squamous cell carcinoma - HPV infection -
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Introduction

The 2017 edition of the WHO Blue Book “Tumours of the
Head and Neck” is a keenly awaited publication, updated
with new information provided throughout by recent the
epidemiology, etiology, pathogenesis, histologic classi-
fication, immunohistochemistry, molecular genetics, dif-
ferential diagnosis with potential pitfalls, and prognosis of
head and neck tumours. The list of entities is significantly
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reduced, especially in relation to benign and malignant
soft tissue tumours, malignant melanoma and some others,
which are discussed in different, more frequently affected
regions of the head and neck. The basic concept of the new
edition is to assimilate all advances in a reasonable frame-
work appropriate for daily routine work.

Parapharyngeal space is the new anatomical subsite,
grouped with the larynx, hypopharynx and trachea, while
anatomically oropharynx would be perhaps more appropri-
ate. It is not actually addressed with the two most common
tumors of this area, pleomorphic adenoma and schwan-
noma, although it is mentioned in the section of Inflamma-
tory myofibroblastic tumor.

Chapter 3 of laryngeal and hypopharyngeal tumours is
mainly dedicated to the most frequent lesions and tumours
originating from the covering squamous epithelium. Enti-
ties arising from the underlying soft tissues, elements of the
salivary glands and cartilage have a minor role and are not
the subject of significant differences in comparison with
the previous edition.

Laryngeal and hypopharyngeal conventional squamous
cell carcinoma (CSCC) and its variants occupy a major
part of the chapter. New data on etiopathogenesis, with a
specific focus on the role of human papillomavirus (HPV)
infection in precursor lesions, CSCC and subtypes, are dis-
cussed in this section [1-6]. The recently clarified probable
pathogenetic mechanism of spindle cell SCC (SpSCC) is
also presented [7, 8].

The main advance provided in this chapter relates to pre-
cursor lesions. The era of gallimaufry, with several classifi-
cations of laryngeal precursor lesions with non-comparable
histologic criteria and terminology, is over and hopefully
all now history. WHO 2017 introduces a two-tier classifi-
cation with overall consensus, consisting of low- and high-
grade dysplasia; low- and high-grade squamous intraepithe-
lial lesion is offered as a synonym. The proposed two-tier
system can also be transformed into a three-tier classifica-
tion for treatment purposes, with a distinction between car-
cinoma in situ (CIS) and high-grade dysplasia. The group
of CIS is reserved for rare cases with pronounced archi-
tectural disorder, severe cellular and nuclear atypias and
an increased number of mitoses, including atypical forms.
Such a distinction can facilitate clinical decisions about
treatment modalities for patients with laryngeal high-grade
lesions and CIS [6, 9, 10].

A special section is devoted to laryngeal neuroendo-
crine carcinomas. Due to previous disagreement about
this topic, especially in terms of the classification, the new
edition brings considerable clarification. The terminology
and classification of laryngeal neuroendocrine carcinomas
has thus been changed to well-, moderate-, and poorly-
differentiated neuroendocrine carcinoma (NEC). Particular
attention is devoted to two histological subtypes of poorly
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differentiated NEC: small cell NEC (SmCNEC) and large
cell NEC (LCNEC). LCNEC, which was grouped in the
previous edition, WHO 2005, with atypical carcinoid/
moderately-differentiated neuroendocrine carcinoma, grade
IL, is now transferred to a subtype of poorly differentiated
NEC, grade III, since these tumours show a specific mor-
phology and are associated with a poorer outcome [11-13].

Etiopathogenesis of Conventional Squamous Cell
Carcinoma, Subtypes and Precursor Lesions

Smoking and alcohol abuse are still the main risk factors in
laryngeal and hypopharyngeal carcinogenesis. Over the last
three decades, the high-risk HPV genotypes (hrHPV) have
been confirmed as the major etiologic factor of the subset
of oropharyngeal SCC, dominating in the western part of
the world [14, 15]. The significance of hrHPV infection
in the development of tumours in oral cavity, hypophar-
ynx and larynx needs to be additionally elucidated [1, 2,
16-18]. Controversial data on hrHPV DNA prevalence in
hypopharyngeal and laryngeal SCC has been published;
prevalence varied considerably, from 5 to 60% [4, 19, 20].
Such a difference is most likely due to variability of sam-
pling and methods used for detection of hrHPVs in dif-
ferent studies. Moreover, hrHPV DNA was also detected
in healthy laryngeal tissue and is considered in this form
only as a bystander [21, 22]. The mere presence of HPV
DNA in clinical samples does not therefore reliably imply a
viral involvement in carcinogenesis. HPV-induced carcino-
genesis is related to disruption of intracellular control of
hrHPV E6 and E7 oncogene functions, caused by integra-
tion of viruses into the host genome. Thus only integrated
and transcriptionally active forms of hrHPV contribute in
HPV-related carcinogenesis. HPV E6 and E7 oncoproteins
are now established as standard biomarkers for oncogenic
activity of hrHPVs, together with more than 70% positiv-
ity of p16 protein in tumour cells [4, 18, 19, 23, 24]. HPV-
related laryngeal and hypopharyngeal SCC is histologi-
cally mostly non-keratinizing SCC, but focally may be also
keratinizing. Unlike in the oropharynx, the morphology of
laryngeal SCC does not predict a viral etiology [19]. The
most common HPV genotype detected in laryngeal CSCC
is HPV-16. Recent data from seven studies of laryngeal
SCC revealed that only 66 of 1359 laryngeal SCC (4.9%)
were positive for hrHPV mRNA [1, 18, 19, 25-28]. These
results confirm that only a small fraction of laryngeal SCC
are HPV-related (Fig. 1la—c). However, further studies are
required for reliable evaluation of the potential prognostic
and therapeutic benefit of HPV mRNA determination [19].
A combination of multifactorial influences on laryngeal and
hypopharyngeal carcinogenesis, such as smoking and alco-
hol abuse, together with hrHPV detection, can additionally
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Fig. 1 Invasive non-keratinizing squamous cell carcinoma of the
laryngeal ventricular fold. a Large islands of tumor cells with well-
defined borders on the right and central side, on the left bottom side,
more infiltrative growth pattern is present. b The same part of the
tumor showing strong and diffuse pl6 immunostaining, both nuclear
and cytoplasmic. ¢ The same part of the tumor; cancer cells show
positive in situ hybridization for E6/E7 mRNA for high-risk HPV
with numerous dot-like signals highlighting the viral infection

cloud the role of viral infection in the biological behaviour
of laryngeal and hypopharyngeal SCCs.

Among subtypes of laryngeal CSCC, the papillary vari-
ant is most frequently related to HPV infection [29-31].
The presence of HPV mRNA was detected in 5 of 22
(26.3%) papillary SCC, while pl16 immunohistochemistry
was positive in 13.6% of cases. These tumours showed a
keratinizing and nonkeratinizing morphology. Interest-
ingly, papillary SCC of the larynx shows some similarities
to HPV-related CSCC in terms of prevalence and morpho-
logical data [31, 32]. The larynx is also the most frequent
site of adenosquamous SCC in the head and neck region
[27, 33]; however, none of them has been shown to be HPV
mRNA positive [27]. The same holds for verrucous SCC
(VSCC). Three studies have recently investigated the pos-
sible etiological role of HPV in VSCC. Using highly sen-
sitive and specific molecular methods, it was shown that
HPV of a, y and p genera are not etiopathogenetically
associated with the VSCC of the head and neck region.
Furthermore, no evidence of transcriptionally active high-
risk-a-HPV was found in VSCC by real-time polymerase
chain reaction for HPV E6/E7 mRNA. Thus, it appears that
VSCC of the head and neck (Fig. 2a) is not associated with
infection with HPV [34-36].

In addition, most spindle cell carcinoma (SpCC), an
uncommon variant of CSCC, including those arising in the
oropharynx, is not related to transcriptionally active HPV
[37]. However, in relation to SpCC histogenesis, which is
only briefly mentioned in WHO 2017, it is important to
highlight that SpCC is a monoclonal neoplasm originat-
ing from a non-committed stem cell, giving rise to both
epithelial and mesenchymal components [38, 39]. Recent
studies suggest that the characteristic spindle cell pheno-
type of the neoplastic cells in SpCC is the result of epithe-
lial-mesenchymal transition. It has been postulated as a
versatile mechanism that facilitates cellular reposition dur-
ing embryonal development and can be reactivated in later
life, contributing to various pathologic processes, includ-
ing the progression of malignant tumours and the develop-
ment of SpCC [7, 8]. Several features of SpCC support this
hypothesis, e.g., an altered composition of cell-to-cell con-
tacts (adherens junctions, desmosomes) and upregulation
of transcription repressors, e.g., Snail, Slug, SIP, and Twist
[7, 8, 40] (Fig. 2b, b insert). These transcription repres-
sors have been demonstrated in experimental models to be
potent inducers of epithelial-mesenchymal transition.

As with laryngeal SCC and HPV infection, only a
few studies of laryngeal precursor lesions have to date
been devoted to this topic. The overall prevalence of
HPV infection in studies published since 2005 was 8.5%,
ranging from 0 to 38.5% [22, 26, 41-44]. As recently
described by Chernock et al., there is currently no indi-
cation for routine clinical HPV testing of laryngeal
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Fig. 2 a Verrucous carcinoma. Prominent surface keratinization, pro-
jection and invagination of well-differentiated squamous epithelium
invading the stroma with pushing margins. b Spindle cell carcinoma
of the larynx. Proliferation of malignant spindle cells with marked
mitotic activity. b Inset Positive immunohistochemical reaction for
Snail in some tumor cells

dysplasia or carcinoma in situ of the upper aerodigestive
tract, although recognition of HPV as important carcino-
gen in several related premalignant lesions may have an
important role in disease prevention, particularly as argu-
ment for HPV vaccination advocacy [5].
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In recurrent respiratory papillomatosis, the rate of dys-
plasia varied significantly between the adult- and juvenile-
onset of disease. About one-tenth (10/96) of patients with
the adult onset showed dysplasia or carcinoma in situ and
half of them were diagnosed with invasive SCC-ex papillo-
matosis. In contrast, none of the 63 patients with the juve-
nile onset of the disease exhibited dysplasia or carcinoma
in situ, but 5% (3/63) were diagnosed with invasive pulmo-
nary carcinoma-ex papillomatosis. In this large series, the
age of disease onset was the strongest predictor of dysplas-
tic transformation. However, history of smoking in 6/10
patients with adult-onset and dysplasia has to be considered
as an additional etiopathogenetic factor [45].

Histological Classification and Biological
Behaviour of Precursor Lesions

After many decades, head and neck pathologists have
been able to consolidate different viewpoints on laryngeal
precursor lesions and a unified classification with well-
defined morphological criteria is presented in WHO 2017.
The three classifications of laryngeal dysplasia/squamous
intraepithelial neoplasia/SIL presented in WHO 2005, as
a result of compromise, have various morphological cri-
teria with different numbers of grades and heterogeneous
terminologies. The treatment approaches of cases classified
according to these grading systems are not harmonized and
their results have proved not to be comparable [6, 9, 46].
In recent inter-observer studies, in which pathologists used
all three classifications, no significant advantage was found
for any of the applied grading systems and inter-observer
agreements among pathologists were not encouraging
[47-49]. Despite a certain degree of subjectivity, grading
precursor lesions in the upper aerodigestive tract remains
the most important prognostic factor for the biological
behaviour of disease and the leading guidance for clinicians
in selecting appropriate treatment. The new WHO 2017
classification is a two-tier system, based on the morpholog-
ical criteria of the amended Ljubljana classification, which
were confirmed to have better inter-observer agreement
than had been found in previous studies and with the larg-
est retrospective follow-up study, which presented a highly
significant difference in the risk of malignant progression
between low-grade SILs and high-grade SILs [6, 9]. The
morphological criteria of the WHO 2017 classification are
reviewed in Table 1 and Fig. 3a—e. Although the new grad-
ing system is presented as a two-tier system, a transition to
three-tier classification is also offered when, for treatment
purposes, the high-grade category is divided into high-
grade dysplasia and CIS. The group of CIS is therefore
reserved for rare cases with pronounced architectural dis-
order, severe cellular and nuclear atypias and an increased
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Fig. 3 Spectre of dysplasia and carcinoma in situ. a Low-grade dys-
plasia. Hyperplastic squamous epithelium showing increased num-
ber of basal-parabasal cells, occupying the lower epithelial third;
epithelial cells show minimal atypias with only slightly enlarged
nuclei compared to basal cells; the upper two thirds without epithelial
changes. b High-grade dysplasia. Hyperplastic squamous epithelium,
two thirds, up to the entire epithelial thickness occupy atypical cells
with still preserved polarity; cellular and nuclear atypias are present,
increased mitotic activity is evident in the lower epithelial half; sur-

face is covered by the thin parakeratotic layer. ¢ High-grade dysplasia.
The entire epithelial thickness is occupied by the atypical epithelial
cells with still preserved polarity. d Carcinoma in situ. Pronounced
architectural and cellular abnormalities of the whole epithelium with
prominent nuclear and cellular atypias. The epithelial surface is cov-
ered by the parakeratotic layer. e The same epithelial changes are
seen on the right side, occupying up to the two thirds of the epithelial
thickness
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Table 1 Morphological criteria of the unified two/three tier classification of laryngeal precursor lesions, modified from the amended Ljubljana

classification [9]

Low-grade dysplasia/SIL (previous categories squamous hyperplasia, mild dysplasia)—low malignant potential—spectrum of morphological
changes ranging from squamous hyperplasia to an augmentation of basal/parabasal cells, occupying up to the middle of the epithelial thick-

ness, upper part unchanged
Architectural criteria

Cytological criteria

Stratification preserved

Transition of basal/augmented parabasal cell layer with perpendicu-
lar orientation to the basement membrane to horizontally oriented
prickle cell layer in the upper part

Spinous layer: spectrum of changes ranging from the whole epithelial
thickness up to a variant with prickle cell present only in the upper
part

Basal/parabasal layer: spectrum of changes ranging from unchanged
layer (2-3 rows) to augmentation up to the middle of epithelium

No atypia/at most minimal atypia (reactive changes)

Parabasal cells: slightly increased cytoplasm and enlarged nuclei com-
pared to basal cells, uniformly distributed chromatin, no intercellular
bridges

Mitoses: regular, rare, in/near basal layer

Dyskeratotic cells: few

High-grade dyplasia/SIL (previous categories moderate and severe dysplasia, carcinoma in situ)—high malignant potential—spectrum of
atypical epithelial cells, occupying at least lower epithelial half up to the whole epithelial thickness

Architectural criteria

Cytological criteria

Abnormal maturation

Variable degrees of disordered stratification and polarity

Altered epithelial cells occupy from half to the whole epithelial thick-
ness

Variable degree of irregularly shaped rete ridges

Intact basement membrane

No stromal changes

Cellular and nuclear atypias

Marked variations in size and shape

Hyperchromasia

Nucleoli increased in number and size

Mitoses increased throughout the epithelium, with or without atypical
forms

Dyskeratotic and apoptotic cells frequent throughout the epithelium

Carcinoma in situ, distinguished from high-grade dysplasia if three-tier system is used—showing features of conventional carcinoma, e.g.,

structural and cellular abnormalities but without invasion

Architectural criteria

Cytological criteria

Complete loss of stratification and polarity of the whole epithelium

The epithelial surface may be covered with a few compressed, hori-
zontally oriented cells

Intact basement membrane

No stromal changes

Severe cellular and nuclear atypias

Severe variations in cellular and nuclear size and size and shape

Frequent nuclear hyperchromasia

Nucleoli increased in number and size

Mitoses increased throughout the epithelium, abnormal mitoses
frequently seen

Dyskeratotic and apoptotic cells frequent throughout the epithelium

number of mitoses, also atypical forms. Such a distinction
can facilitate clinical decisions about treatment modalities
for patients with laryngeal high-grade lesions and CIS. The
risk and progression to invasive growth of patients with
laryngeal dysplasia was presented in a systemic review
of nine cases series with 940 cases and a meta-analysis.
The overall malignant transformation rate was 14% and
the mean time to malignant transformation 5.8 years. The
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progression to overt malignancy was higher with increased
severity of dysplasia: patients with severe dysplasia/car-
cinoma in situ in 30.4% versus mild/moderate dysplasia
in 10.6% (p<0.0002). The type of treatment modality did
not have a significant effect on results [50]. Recent study
of laryngeal dysplasia confirmed that progression to overt
cancer was stable during 20 years at an approximate rate
of 8% [51]. The largest published retrospective study, of



Head and Neck Pathol (2017) 11:23-32

29

1444 patients with laryngeal SILs, classified according to
the amended Ljubljana classification, showed a significant
difference (p=0.0001) in progression to cancer between
patients with low-grade and those with high-grade SILs:
19/1204 (1.6%) over a period of 2-15 years and 30/240
(12.5%) over a period of 2-26 years with high-grade SILs.
Nine of 49 patients who progressed to cancer were diag-
nosed as carcinoma in situ. They were treated more aggres-
sively than patients with high-grade SILs; eight patients
were additionally treated with radiotherapy, and one patient
with chordectomy. After treatment, all of them were free
of disease [9]. Hopefully, further studies of laryngeal dys-
plasia, classified by the proposed two/three-tier system will
bring promising and comparable results of treatment.

Neuroendocrine Tumours of the Larynx

The larynx is the most common site for neuroendocrine
tumours in the head and neck; they are divided into epithe-
lial (carcinomas) and neural-type tumours (paraganglioma)
[12]. The terminology and classification of laryngeal neu-
roendocrine carcinomas have been changed and adjusted
with recognition of the different biological behaviour and
histological features of a particular entity in comparison
with the classification used in previous edition [11-13].
Large cell neuroendocrine carcinoma, the main target of
disagreement, which was previously grouped with atypical
carcinoid/moderately differentiated NEC, grade II, is now
transferred into a subtype of poorly differentiated NEC,
grade III. Thus, in the WHO Blue Book 2017, the clas-
sification of neuroendocrine tumours is now categorized
as follows: well-differentiated, moderately-differentiated
(Fig. 4a) and poorly-differentiated neuroendocrine car-
cinoma, which is additionally divided into two subtypes:
small cell NEC (SmCNEC) and large cell NEC (LCNEC)
[12, 13,52, 53].

The most recent meta-analysis reported 436 cases of the
laryngeal NECs: 23 well-differentiated NECs (carcinoid),
163 moderately differentiated NECs (atypical carcinoid),
183 SmNECs, 29 LCNECs, and 38 unspecified carcinoid
tumors. Males were more frequently affected than females
(3:1) for all subtypes except well-differentiated NEC, for
which no gender predilection was found. The tumor was
most often located in the supraglottis, ranging from 60 to
96%. The majority of patients had a history of smoking,
ranging from 73 to 94% [53]. Recent data also showed that
the poorly differentiated laryngeal NECs are not associated
with hrHPV infection, unlike the tumors at the other sites
[54, 55].

Histologically, laryngeal SmCNEC grows in nests and
trabeculae of closely packed small to medium sized cells,
with hyperchromatic round or oval nuclei with prominent

moulding to each other, nucleoli are inconspicuous and
cytoplasm is very scant. Rosette-like structures may be pre-
sent (Fig. 4b). Necroses, mitoses, crash artefacts, as well
as vascular and perineural invasion, are characteristically
frequently seen [12, 13, 52]. LNEC usually grows in nests,
with occasional rosette formation and nuclear palisading. It
is composed of large, polygonal cells with a low nuclear-
cytoplasmic ratio, coarse nuclear chromatin, sometimes
with a speckled salt-and-pepper quality, and prominent
nucleoli. There is a high mitotic rate (>10 mitoses/2 mm?
or 10 per high power field). Extensive necroses are usu-
ally present [52]. Both types of poorly differentiated NEC
are positive for at least one neuroendocrine marker (chro-
mogranin, synaptophysin, or CD56) and low molecu-
lar weight cytokeratins, while TTF-1 is variably positive
(Fig. 4c, d). In differential diagnosis, the possibility of
a metastasis from the lung must be excluded. Poorly dif-
ferentiated NEC should be distinguished from basaloid
squamous carcinoma, malignant lymphoma and malignant
melanoma.

Well-differentiated NEC (carcinoid) can be treated with
local excision, moderately differentiated NEC (atypical
carcinoid) is best treated with surgery, and both types of
poorly differentiated laryngeal NEC seem to benefit most
from chemotherapy. The 5-year disease-specific survival
was 100% for well-differentiated NEC (carcinoid), 53% for
moderately differentiated NEC (atypical carcinoid), 19%
for SmMCNEC, and 15% for LCNEC [53]. LCNEC are very
aggressive; most patients develop distant metastases and
die within 2 years [12].

Conclusions

In comparison with the WHO Blue Book 2005, the 3rd
chapter contains a reduced number of entities, especially
in relation to non-epithelial tumours. Of tumours originat-
ing from the covering squamous epithelium, laryngeal and
hypopharyngeal CSCC and its variants, together with pre-
cursor lesions, occupy a major part of the chapter. Their
etiological relation with hrHPV infection is highlighted,
although viral etiology as detected by presence of HPV
E6/E7 mRNA using in situ hybridization and positive p16
immunohistochemistry does not exceed 10% of involve-
ment in single entities, except for papillary SCC. However,
evaluation of the possible prognostic and therapeutic ben-
efits of HPV mRNA determination in laryngeal tumours
may be of some clinical benefit in the near future.

The unified two-tier classification of precursor lesions
consists of low- and high-grade dysplasia. The proposed
system can also be transformed into a three-tier classifi-
cation for treatment purposes, with a distinction between
carcinoma in situ (CIS) and high-grade dysplasia. The
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Fig. 4 Laryngeal neuroendocrine carcinoma. a Moderately-differ-
entiated neuroendocrine carcinoma. Submucosal tumor composed
of neural-type rosettes, glandular and trabecular growth with mild
to moderate nuclear polymorphism, and rare mitoses. b Poorly-dif-
ferentiated neuroendocrine carcinoma, small cell. Irregular ribbons
and nests of hyperchromatic cells with oval to spindle-shaped nuclei,
increased nuclear-cytoplasmic ratio, and indistinct cellular borders.

value of the morphological criteria was verified by an
inter-observer study with good agreement and with the
results of the largest follow-up study, demonstrating a
highly significant difference in the risk of malignant pro-
gression between low- and high-risk precursor lesions.

The classification and terminology of laryngeal neu-
roendocrine NEC are renewed according to earlier pro-
posals. NECs are divided into well-, moderate- and
poorly-differentiated NEC and the latter additionally into
SmCNEC and LCNEC. LCNEC, which was attached to
atypical carcinoid/moderately differentiated NEC, grade
I, in the WHO 2005 edition, is now in the group of
poorly differentiated NEC, grade III, showing a specific
morphology and poorer prognosis.
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Small foci of crush artefacts are present. ¢ Poorly-differentiated neu-
roendocrine carcinoma, large cell. Cords and trabecules of tumor
cells with abundant cytoplasm, round pleomorphic nuclei and promi-
nent nucleoli; mitoses and apoptotic cells are evident. d Poorly-differ-
entiated neuroendocrine carcinoma, large cell. Immunohistochemistry
shows diffuse positive staining for synaptophysin
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