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Abstract Neuroendocrine (NE) tumours of the lung in-
clude pure and mixed forms. In the former group, a
continuum of lesions is recognised ranging from benign
typical carcinoids to atypical carcinoids (having a low-
grade behaviour, although often associated with regional
and distant metastases), to the highly aggressive poorly
differentiated carcinomas of the small and large cell types.
In the mixed tumour group, the NE component is
extensively represented in association with any of the
non-small cell carcinoma subtypes (so-called combined
carcinomas), or the NE component is restricted to a cell
population scattered among adenocarcinoma cells (or more
rarely within squamous or large cell carcinomas). The
molecular profile of NE tumours has been widely investi-
gated to identify features helpful for the diagnosis,
prognosis and even therapy for this special lung tumour
category. Specific chromosomal alterations, oncogene
mutations and cell cycle molecule disregulation has been
documented in NE tumours of the lung, as well as the
expression of specific receptors or enzymes implicated in
the response to biotherapies or to chemotherapeutic agents.
The “molecular classification” of NE tumours should be
integrated to morphology, for a better definition of the
different histological types and a more appropriate selection
of the therapeutic strategy.

Keywords Lung . Neuroendocrine . Carcinoid .

Small cell carcinoma . Classification

Introduction

Neuroendocrine tumours (NET) of the lung share most
morphological and clinical features observed in neuroendo-
crine (NE; carcinoid) tumours of other organs, e.g. pancreas
and intestine. Similarly, pulmonary NETs do not constitute a
single, uniform entity but build up a spectrum of NE
differentiated lesions associated to specific pathological
features on the one side and to a variable clinical behaviour
on the other. Typical carcinoids (TC) and atypical carcinoids
(AC), as well as poorly differentiated NE carcinomas of the
large and small cell types were identified.

Appropriate diagnostic and classification criteria, of high
clinical and prognostic value, have been established for NETs
of the lung, although a precise “functional” classification of
these tumours, in terms of hormonal production, is still
lacking. As a consequence, only “common” NE markers are
of diagnostic significance in the definition and identification of
pulmonary NETs. Among such markers, chromogranins/
secretogranins are of major interest. Their detection by specific
anti-bodies or by molecular procedures (to reveal the specific
mRNA) is not only of diagnostic importance, but it allows
drawing of information on cell metabolism and on the storage
or release of neurosecretory granules as well. Chromogranin A
(CgA), the most widely and intensely expressed member of
the family, is stored in high amounts in carcinoids and to a
variable extent in poorly differentiated NE carcinomas.

This review will briefly summarise the current diagnostic
criteria of each single type of pulmonary NET (both pure
and combined forms) with special reference to difficult
issues for the differential diagnosis, and will finally
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consider the phenotypic and molecular data having a
pathological and/or clinical relevance.

NE cells in normal lung and in non-neoplastic
conditions

Normal NE cells (also called Kulchitsky cells) of the
bronchial tree occur solitarily or in small aggregates, so-
called neuroepithelial bodies, within the ciliated epithelium
[17]. Lung NE cells produce a variety of peptides such as
serotonin, bombesin/gastric releasing peptide, calcitonin and
the recently identified ghrelin [60], while in hyperplastic or
neoplastic conditions, adrenocorticotropic hormone (ACTH),
vasoactive intestinal peptide or somatostatin productions
have been reported [9].

A role of NE cells in lung development, growth and
repair has been suggested based on their increased
expression levels in infants with pulmonary dysplasia,
cystic fibrosis or prolonged assisted ventilation [52].

NE cell hyperplasia is a microscopic finding only that
displays three different patterns including: (1) increased
number of scattered NE cells, (2) linear proliferations along
the bronchial mucosa and (3) nodular hyperplasia in the
mucosa. Most cases are idiopathic (“diffuse idiopathic
pulmonary NE cell hyperplasia,” associated with obliterative
bronchiolar fibrosis in the absence of known causes of
interstitial or airway fibrosis or inflammation) [28], while
others may be incidentally found in chronic bronchial
inflammation [42], Langerhans cell hystiocytosis [2] or
bronchopulmonary dysplasia [16].

At the extreme of this spectrum, the term “tumourlet”
defines NE cell proliferations that extend beyond the basal
membrane of bronchi and bronchioles, having a size less than
5 mm and a dense fibrous stroma surrounding cell clusters.

NE tumours

The WHO classification of NETs of the lung has combined
architectural patterns (e.g. organoid growth vs small cell

diffuse growth) with other parameters, with the mitotic index
and the presence of necrosis as the two most relevant, for the
purpose of recognising the four different categories proposed
in the spectrum of pure NETs of the lung (Table 1).

Typical carcinoid

TC represents less than 1% of lung tumours. As opposed to
other NE lung tumours, it is not related to smoking and
develops in adults (mean age of 55 years) with an equal
male/female distribution. The most common location is in
the large airways, presenting as a polypoid mass, which
protrudes in the bronchial lumen. Several histo-morphologic
patterns can be recognised, most often in combination.
Tumour cells are polygonal, with abundant, finely granular
and eosinophilic cytoplasm. Nuclei show clumped open
chromatin and small dark nucleoli. The growth pattern is
most often trabecular with cords or ribbons of tumour cells
dispersed in a delicate fibrovascular stroma. More rarely,
spindle cell, acinar or glandular patterns, with occasional
oncocytic and clear cell changes, can be recognised.

Necrosis is always absent and mitosis are less than 2×10
high power fields (HPF): both features are essential to
differentiate TCs from other NE lung tumours of higher
grade (see also Table 1).

Spindle cell variety of TC should be distinguished from
nerve sheath proliferations and haemangiopericytomas,
defined by S-100 protein and vascular markers immuno-
reactivity, respectively, in contrast to the presence of NE
markers in TCs. Carcinoids having glandular formation
may be hardly distinguished from well-differentiated
adenocarcinomas, especially when mucin secretion is
observed. Clear cell changes may resemble clear cell
(sugar) tumours, which are invariably positive for CD34
and HMB45 and lack NE markers.

Atypical carcinoid

AC represents nearly 10% of NE lung tumours, even if
different series are difficult to compare because, in some of
them, large cell NE carcinomas (LCNEC) are included in

Table 1 Differential pathological findings in NE lung tumors

Typical carcinoid Atypical carcinoid Large cell NE carcinoma Small cell carcinoma

Organoid pattern Characteristic Characteristic Present, less extensive Absent
Cell size Large Large Large Small
Cytoplasm Abundant Abundant Abundant Scanty
Nuclear pleomorphism Usually absent Occasionally present Present Present
Prominent nucleoli No No Yes No
Mitoses (x10 HPF) <2 2–10 >10 (mean 70) Mean 70
Necrosis Absent Usually focal Extensive Extensive
Approximate 5-year survival 100% 70% 25% <10%
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this same group. ACs are more often associated with
cigarette smoking, they have a male pre-dominance and are
more frequently peripherally located, compared to TCs.
Conversely, they share the same morphologic, cytologic
and architectural features as TCs (Fig. 1), and the correct
diagnosis of the two forms may be difficult, especially in
small biopsies. As already mentioned, the main differential
criteria are the presence of necrosis and a higher mitotic
count (2–10 × 10 HPF) in ACs. Necrosis has a peculiar
focal, punctate, sharply demarcated appearance. Focal
nuclear pleomorphism may also occur. It has to be
considered that up to 20% of ACs may lack NE markers.
Peripherally located tumours more frequently show spindle
cell appearance and smaller cell size. These cases have to
be separated from small cell carcinomas, which usually
have a higher mitotic count, a dense and uniform nuclear
chromatin, and extensive necrosis. The distinction between
ACs and LCNECs is even more difficult and will be
discussed in the next paragraph.

Large cell NE carcinoma

LCNEC was recognised in 1991 as a separate entity [54]
based on the observation that a group of highly aggressive
NE lung carcinomas exists, apart from the well-known
small cell (oat cell) carcinoma. Because these tumours
maintain at least in part the organoid and trabecular growth
patterns (typical of carcinoid tumours) and are made of
large cells, the term LCNEC was proposed. NE differenti-
ated carcinomas with extensive necrosis, high mitotic index
and marked propensity to invasion and distant spread were
grouped in this novel category and found to have a clinical
behaviour not different from that of small cell carcinoma [5,
54, 55] (Fig. 2). Unfortunately, in the last WHO classifi-
cation of lung tumours [56], this tumour entity was
included in the large cell carcinoma group, generally
encompassing non-NE carcinoma subtypes and having
nothing to do with LCNEC, with the possible exception
of cell size. The main differential diagnostic problem is
represented by ACs. LCNECs share the classical solid

organoid and lobulated NE morphology but have an
extensive, geographic-type necrosis, with a prominent
infarct-like appearance and a mitotic count exceeding 10
mitoses per 10 HPF. Large tumour size, marked pleomor-
phism, lower nuclear to cytoplamic ratio and large nuclei
with prominent nucleoli are additional features. The cell
size distinguishes large cell NE from small cell carcinoma,
but cases of co-existing small and large cell components are
well documented. In such instances, an uncommittal report
of poorly differentiated NE carcinoma with combined small
land large cell features may be sufficient for the purpose of
selecting the appropriate therapeutic strategy (chemothera-
py; Figs. 3, 4). Two other highly malignant tumours enter
into the differential diagnosis with LCNEC: basaloid
carcinoma and large cell carcinomas. Minor morphological
features (solid growth in large cell type, peripheral
palisading in basaloid carcinoma) and, more importantly,

Fig. 1 Spectrum of NETs of the lung: AC was separated from TC,
based on high-grade morphological features [4]. AC had a more
aggressive behaviour than benign carcinoid, but in this group, cases
with indolent clinical course co-existed with highly aggressive
neuroendocrine carcinomas

Fig. 2 Spectrum of NETs of the lung: the intermediate group of
NETs, i.e. the ACs, was further split into two entities, having a
LCNEC subtype recognised [54]. The latter had a significantly
different clinical behaviour from carcinoid tumors [55, 54], but no
differences in outcome were seen between LCNEC and small cell
carcinoma [5, 55]

Fig. 3 The LCNEC subtype [54] (red circle) includes former
anaplastic large cell carcinomas (LCC) with NE differentiation, former
small cell cancers (SCLC) of the intermediate cell type and those
former AC having >10 mitoses/10HPF
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expression of NE markers help to discriminate between
these entities. The diagnostic immuno-histochemical profile
of LCNEC includes more or less extensive (depending also
on the use of antigen retrieval procedures) expression of
cytoplasmic CgA and synaptophysin as well as neural cell
adhesion molecule at the cell membrane level [25]. The
simultaneous absence of high molecular weight cytokeratin
(types 1, 5, 10, 14 of the Moll’s catalog) reactivity is an
additional finding supporting a diagnosis of NET. These
cytokeratins are in fact restricted to non-NE carcinomas of
the lung [50, 59] and of other organs [36].

Small cell lung carcinoma

Small cell lung carcinoma (SCLC) usually arises as a rapidly
growing tumour of the major airways. It is made up of small
cells with scanty cytoplasm and condensed small nuclei,
approximately three lymphocytes in size. Neoplastic cells
grow in diffuse sheets loosely connected in a thin stroma. The
distinction in three groups, according to the cell size, as oat
cell, intermediate and combined cell type, has poor corre-
spondence to clinical features and seems, at least for the first
two forms, to be related more to tissue preservation, especially
in biopsy specimens, than to true cell characteristics. In
addition, several cases of intermediate cell variant are now re-
classified as LCNEC. High mitotic rate and large infarct-like
necrosis are additional main features.

Small cell carcinoma should be differentiated from
several small cell proliferations, both of epithelial and
mesenchymal origin. With regard to the latter, pulmonary
lymphomas may resemble small cell carcinoma, and several
nuclear and cytologic features may overlap, making
immuno-histochemistry mandatory for a correct diagnosis.
Other small cell tumours, which may be confused with
small cell carcinoma include basaloid carcinoma, poorly
differentiated squamous cell carcinoma and peripheral
neuroectodermal tumours of the thoracic wall (so-called
Askin tumours). The differential diagnosis with the former
three is based on immuno-histochemical findings and on

few morphologic features, such as loose connective tissue,
nuclear condensation and scanty cytoplasm, which are more
prominent in small cell carcinoma. The distinction from
Askin tumour may be more difficult because of several
shared features. In Askin tumour, however, the nuclei have
a more dispersed chromatin, one or more small nucleoli,
and specific immuno-histochemical markers, such as CD99,
are constitutively expressed.

Although absent in TC and AC [50], TTF-1 is positive in
the majority of both large and small cell NE carcinomas and
is therefore useful to differentiate these lesions from poorly
differentiated NE carcinomas of other sites. High molecular
weight cytokeratins are not expressed in small cell lung
cancer, in contrast with non-NE carcinomas [59].

Combined NE carcinomas

A small proportion of NE carcinomas are histologically
heterogeneous. This occurs mostly with poorly differenti-
ated carcinomas, both small and large cell types, which may
grow in association with squamous cell carcinomas and
adenocarcinomas, or, less frequently, with sarcomatous
tumours. Combined carcinomas share many clinical, epide-
miologic and prognostic features of the NE counterpart, so
that, in the WHO classification of lung tumours, they are
generally considered as variants of small and LCNECs
(codes 8045/3 and 8013/3, respectively). The morphology
of such tumours recapitulates the specific features of the
individual components. The type of mixture of the two cell
populations may either be represented by an intimate inter-
mingling of cell types, with divergent differentiation along
NE and “exocrine” lineages, or may represent a sort of
“collision” tumour with a small/large cell carcinoma
growing adjacent to a non-small cell lung carcinomas
(NSCLC), with minimal interplay between the two compo-
nents. Immuno-histochemistry is helpful for the correct
identification of combined tumours and in our opinion a
panel of markers, including CgA and CD56 (for NE cells)
and high molecular weight cytokeratins (for NSCLC types),

Fig. 4 Proposed spectrum of
NE lung tumors based on bio-
logical behaviour
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is sufficient to detect the differential reactivity of the two
cell populations.

NE differentiation in NSCLC

More or less extensive areas of NE differentiation can be
easily detected by CgA immuno-histochemistry in other-
wise conventional NSCLC, as also observed in carcinomas
of several other organs. This finding does not address to a
diagnosis of mixed or combined NE-exocrine carcinoma,
unless the extent of NE cells exceeds 30% of the whole
tumour (according to the definition of mixed exocrine–
endocrine carcinomas) and is generally restricted to a minor
cell population. In fact, the recognition of a NE phenotype
is possible with immuno-histochemistry only, in the
absence of light microscopical features of the NE origin.
NE features may be recognised in all lung carcinoma types,
most frequently in adenocarcinomas but also in squamous
and large cell carcinomas or in sarcomatoid carcinomas/
blastomas [1, 6, 10, 47]. The percentage of NE cells may
range from 3 to 25%, either as single cells scattered among
non-NE glandular or squamous neoplastic cells, or more
rarely as small clusters of neoplastic cells admixed within
the non-NE component. Little is known about the signif-
icance of NE differentiation in NSCLC, and controversial
data exist in the literature about the different behaviour and
response to chemiotherapy for NE differentiated vs con-
ventional NSCLCs. A recent study [19] indicates that NE
differentiation has no impact on survival of a series of
NSCLC, at variance with other studies [38], which found a
worse prognosis in stage I NSCLC with NE differentiation.
This is not surprising because NE differentiation is a well-
known indicator of poor prognosis in prostate cancer [7]
and in gastric adenocarcinoma [22].

Molecular profiling of lung NETs

The molecular profile of NE lung cancer has been extensively
investigated with the goal of identifying features helpful for
diagnosis, prognosis and even therapy for this special lung
tumour category. The endpoint of genome, gene transcript,
cell product, receptor and regulatory peptide expression
analysis is ultimately to create a “molecular classification”
of lung NETs that can serve as a complement or alternative to
morphology to better define the different histological types
and address the appropriate therapeutic strategy.

In the search for molecular markers of lung NETs,
gene expression profile studies are increasing. Apart
from common NE markers (such as chromogranins),
insulinoma-associated (IA-1) gene and human achaete-scute
homolog-1 (hASH1) gene overexpression were observed
[8, 15, 51]. Among them, hASH1 is a recently described

marker for NE differentiation in lung tumours [21] and was
also suggested as a therapeutic target because of its cell
growth modulation effect in lung cancer cell lines [33].
Other reports [3] found that carcinoids (typical and
atypical) had genes that clustered with gliomas, while
SCLC clustered with bronchial epithelium, suggesting a
different histogenesis of these two tumour subtypes.
Subsequent studies confirmed such distinct molecular
subgroups [8, 23]. Moreover, by immuno-histochemistry,
an expression profile of positive carboxipepditase E (CPE)
and negative gamma-glutamil hydrolase (γGH) was prefer-
entially detected in TC and AC thus significantly predicting
good prognosis, whereas the opposite phenotype (negative
CPE and positive γGH) was a feature of LCNEC and SCLC
[18].

Comparative genomic hybridisation identifies genome
alterations of chromosome copy number, gains and losses,
as well as gene amplifications, although the precise local-
isation of the altered loci cannot be obtained with this
methodology. The most common genetic feature in both
TCs and ACs is the allelic deletion of the long arm of
chromosome 11. Different loci in 11q are altered in these
tumours, being 11q13 (linked to the MEN1 gene locus) lost in
nearly one third of sporadic carcinoids, both typical and
atypical. It was recently demonstrated that the main genetic
defect of MEN1 consist in loss of heterozygosity (LOH) or
micro-satellite instability (MSI), which lead to the consequent
absence of the gene product menin in TC and AC [58].
However, the development of lung carcinoids in MEN1
syndrome is a rare occurrence. MEN1 gene alterations are
also virtually absent in poorly differentiated NE carcinomas,
and MEN1 kindreds do not present these types of tumours as
inherited carcinomas. Interestingly, familial lung carcinoid
syndromes different from MEN1 have been described, and
still need to be better defined [31].

With regard to SCLC, the vast majority shows deletions
of the short arm of chromosome 3, being the putative
tumours suppressor genes still to be completely identified.
The von Hippel Lindau (3p25) and FHIT (3p14.2) genes
seem to be the most likely candidates, and LOH of both has
been detected in a high percentage of SCLC. However,
although the frequency of LOH at 3p was higher in the
group of poorly differentiated NE carcinomas, large and
small cell types had different LOH patterns at 3p and also at
22q), and a significantly different genetic background was
observed in these two forms [53]. Finally, DNA gain in
17q24–25 was demonstrated as markers of brain metastases
in SCLC [41].

Among alternative mechanisms of gene inactivation,
hypermethylation contributes to the silencing of genes
acting as tumour suppressors (DNA repair, cell cycle
regulation, angiogenesis and invasion modulators, etc). As
compared to other lung cancer types, this mechanism is
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rarely acting in lung NETs. In fact, DNA methylation rarely
involves TC, whereas RASSF1A and Caspase 8 are more
frequently altered in AC and SCLC [48].

Among genetic alterations involving cell cycle regula-
tors, p53 gene point mutations are frequently present in
LCNEC and SCLC, while absent in all TCs and most ACs
[32]. In this context, immuno-histochemical detection of
p53 protein has been proposed in the differential diagnosis
of NE lung tumours. Mutations in RB1 gene with loss of
function of the retinoblastoma gene product have also been
detected in most SCLC [13, 24]. Similarly, mutations of the
PTEN gene were also mainly restricted to SCLC [61].

Concerning key pathways that regulate the cell cycle,
altered expression patterns of proteins acting in several
steps have been described, with diagnostic or prognostic
implications. Rb/p16/cyclin D1 pathway aberration is one
of the most common in NETs, with a variety of molecules
and different mechanisms involved, probably reflecting
variable genetic divergency among individual tumours [20].
Signalling pathway of the E2F family of transcriptional
factors (E2F1, E2F3) was studied in lung NETs [11].
Recently, Salon et al. [46] provided evidence of a direct and
functional interconnection between the E2F-1, Skp2 and
cyclin E oncoproteins in poorly differentiated lung NE
carcinomas, but not in TC and AC, suggesting their co-
operation in the development of these tumours.

Telomerase activity was widely studied in NE lung
tumours. Telomerases are the enzymes that synthesise
telomeric DNA strands, thereby compensating the DNA
losses during each cell division. A high intra-cellular
telomerase activity can be considered the compensation to
telomere length shortening resulting from uncontrolled
proliferation. SCLCs have high telomerase activity in
nearly 90–100% of the cases, confirming the model of a
high proliferation with extensive genetic instability, as
demonstrated by their numerous allelic losses [26]. More-
over, a significantly higher telomerase activity in LCNEC
than in TC was recently described [30, 62]. In lung cancer,
a significant correlation between telomere length and
diagnostic/prognostic factors has only occasionally been
documented. Telomerase inhibitors are being investigated
in the clinical setting, in combination with cytotoxic
chemotherapy for advanced lung cancers, although anti-
telomerase therapies need a better comprehension of the
telomere elongation machinery and of the response to
telomere shortening induced-DNA damage [27].

Finally, limited data have been generated on molecules
regulating invasive growth in pulmonary NETs. Salon et al.
[45] described a correlation between progression and levels
of E-cadherin and β-catenin. In particular impaired expres-
sion of E-cadherin and β-catenin correlate with lymph node
metastasis and advanced stage disease in carcinoids and
LCNEC [39].

Tumour profiling for therapeutic purposes

Novel therapeutic strategies are arising from a better un-
derstanding of cancer biology. Innovative therapies targeted
to peptide receptors, signalling molecules or catalytic
enzymes proved to be helpful in patients with several
tumour types, including NETs. An accurate expression
profile of the various peptide receptors in lung NETs can be
helpful for therapeutic purposes, including the choice of
radioligands or non-radioactive peptide analogues [40, 44].
Among them, somatostatin receptors (SSTRs) have been
demonstated in NE and non-NE lung tumour [37]. The
tissue localisation of SSTRs in lung tumours was widely
analised by means of auto-radiography [43], in situ
hybridisation, immuno-histochemistry and RT-PCR [35,
37]. Recently, the SSTR type 2 immuno-histochemical
expression was investigated in 58 NETs of the lung (12 TC,
20 AC, 19 LCNEC and 7 SCLC) and correlated with
follow-up [40]. A strong membrane reactivity was detected
in 91% of TC, 65% of AC, 57% of LCNEC and 43% of
SCLC.

Thymidylate synthetase (TS) is an enzyme playing an
important role in cellular proliferation and growth [29],
catalysing the methylation of fluorodeoxyuridine monophos-
phate to deoxythimidine monophosphate, an essential precur-
sor for DNA synthesis [14]. Five-fluorouracil (5-FU) is an
anti-cancer agent largely used in various human neoplasms,
that inhibits TS and blocks DNA synthesis [49]. The
predictive role of TS quantification in tumours treated with
anti-folate drugs such as 5-FU has been extensively described
in a variety of human tumours. NETs represent potential
targets of anti-folate agents, and we have recently conducted
a study on the quantification of TS mRNA and protein levels
in these tumours, showing a differential expression of TS in
the spectrum of pulmonary NETs, being higher in poorly
differentiated NE carcinomas, and indicated TS as a
predictive marker of clinical response in a group of patients
treated with 5-FU (Ceppi et al., submitted).

The signalling pathway involving mTOR (the mammalian
target of rapamycin) is one of the main regulators of cell
growth and proliferation and is located at the crossroad of
several major signal transduction molecules (including,
PTEN/Pi3-kinase, AMKP, Ras/Raf). Its functions in mamma-
lian cells include the control of mRNA translation and
metabolism. All mTOR functions are blocked by rapamycin
as well as by other mTOR inhibitors under development, such
as everolimus and temsirolimus [12, 63]. The only available
literature data on mTOR in NE lung tumours are
represented by experimental models in SCLC cells. In fact,
it has been shown that blocking PI3k/Akt/mTOR pathway
with rapamycin is sufficient to overcome chemoresistance
and promote apoptosis in SCLC cells [57]. A recent
preliminary report on phase II clinical trial, in which the
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rapamycin derivative temsirolimus was evaluated in SCLC
patients after chemotherapy, failed to show any beneficial
effect for the patients [34]. No data exist on the distribution
of mTor protein (with special reference to its Serin 2448-
phosphorylated active form) and its downstream targets
(S6K and 4EBP1) in the spectrum of pulmonary NETs. The
immuno-histochemical expression of these molecules was
analysed in the same series of 58 lung NETs. The
preliminary data indicate that well-differentiated tumours
had a higher expression level of mTor (75% of TC vs 43%
of SCLC), but no correlation with the expression of the
target proteins S6K and 4EBP1 (implicated in protein
synthesis and cell proliferation) was observed. With regard
to the expression of hypoxia-related factors, HIF1alpha
(which is targeted by mTor via the initiation factor eIF4E),
but not HIF2, was strongly expressed in the nuclei of mTor
positive tumours only, although no differential reactivity
was observed between well-differentiated tumours and
high-grade NETs (unpublished data).

Conclusive remarks

A spectrum of NETs of the lung exists including pure forms
and mixed forms. In the former group, a continuum of lesions
is recognised ranging from benign TCs to ACs (having a low-
grade behaviour, although often associated with regional and
distant metastases), to the highly aggressive poorly differen-
tiated carcinomas of the small and large cell types, which
share the same poor prognosis. In the mixed tumour group,
again several tumour types are recognised, being the NE
component extensively represented in association with any of
the NSCLC subtypes (so-called combined carcinomas), or
being the NE component restricted to a cell population
scattered among conventional adenocarcinoma cells (or more
rarely within squamous or large cell carcinomas).

The correct morphological identification of all these
tumour types together with the definition of a molecular
profile may allow to better characterise individual NETs,
with the ultimate goal of providing a combined morpho-
logical and molecular classification of lung NETs, useful
for the choice of the most appropriate therapeutic strategy.
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