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ABSTRACT
Backgrounds Large cell neuroendocrine carcinoma
(LCNEC) is well-known as a lung cancer subtype. This
study assessed the prevalence of head and neck
mucosal LCNEC (M-LCNEC).
Methods M-LCNEC was studied clinically, histologically
and immunohistochemically.
Results Of 814 surgically resected cases of mucosal
head and neck carcinoma, only eight cases (0.98%; all
men, mean age 64.6 years) were rediagnosed as
M-LCNEC. They occurred in the oropharynx (n¼3), larynx
(n¼4) and hypopharynx (n¼1). Seven of the cases had
regional lymph node metastases and four resulted in
death. Histologically, M-LCNEC had a sheet-like
trabacular organoid growth pattern of relatively large
basaloid cells in which central necrosis, rosette
formation, peripheral palisading and high mitotic figures
were evident. M-LCNEC was immunopositive for two or
three neuroendocrine markers (CD56, chromogranin-A
and synaptophysin). All cases showed high proliferative
activity.
Conclusion M-LCNEC in the head and neck regions is
a distinct histopathological entity whose positivity for
neuroendocrine markers makes its diagnosis important.
As about half of the patients died of the disease,
M-LCNEC has a relatively poor prognosis.
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Large cell carcinoma is a well-known lung cancer
subtype. Large cell neuroendocrine carcinoma
(LCNEC) is an organoid growth pattern of large
atypical cells which are immunopositive for more
than one kind of neuroendocrine (NE) marker
including CD56, chromogranin-A (ChA) and
synaptophysin (Syn).1 Clinically, LCNEC of the
lungs usually preludes a poor prognosis.2 LCNEC
has also been reported in other organs such as the
ovary,3e5 stomach6 7 and urinary bladder,8 9 which
similarly heralds a poor prognosis.
To the best of our knowledge, only ﬁve cases of
LCNEC in the head and neck regions arising from
the parotid gland have been reported in the English
literature,10e13 as well as one case of LCNEC arising
from the tongue base mucosa.14 A recent report
described 10 cases (six new cases and four previously reported cases) of laryngeal LCNEC.15 The
present study was undertaken to assess the lesion
concept of LCNEC arising from the mucosa of the
head and neck regions in Japanese patients and to
describe the clinicopathological features of mucosal
LCNEC (M-LCNEC).

MATERIALS AND METHODS
Eight hundred and fourteen surgically resected
cases of mucosal cancer of the head and neck
regions were identiﬁed from 2002 to 2009 in the
pathology ﬁles of Shizuoka Cancer Center Hospital,
Shizuoka, Japan. All were primary surgically
resected Japanese patients. Twenty-four cases of
basaloid squamous cell carcinoma (BSCC) and 73
cases of poorly differentiated squamous cell carcinoma (PDSCC) were selected; 24 BSCC and 32
PDSCC were extracted according to the histological
criteria of pulmonary LCNEC in the WHO classiﬁcation.1 Clinical data of all cases were obtained.
Immunohistochemical examinations for CD56
(neural cell adhesion molecule, NCAM), ChA and
Syn as NE markers were performed with an EnVision kit (DakoCytomation, Carpinteria, California,
USA). The antibodies used in this study are
summarised in table 1. Peroxidase activity was
detected using 3-39 -daminobenzidine as the chromogen. After the sections were counterstained
with haematoxylin, they were dehydrated and
mounted in the synthetic medium. Immunopositivity of all tumour cells examined in a single
section of <10%, 10e19%, 20e49% and >50% was
deﬁned as focally +, partially +, + and ++,
respectively. Staining evaluation was performed
using semiquantitative optical analysis by two
independent observers (KK and MA). Cases that
were immunopositive for two or three NE markers
were deﬁned as M-LCNEC and were subsequently
examined in detail for their clinical, histological and
immunohistochemical characteristics.
Transmission electron microscopy was performed
in one patient (case 3) using formalin-ﬁxed specimens with decalciﬁcation. Small blocks (approximately 1 mm3) of resected specimens were postﬁxed in 2% glutaraldehyde in phosphate buffered
saline at 48C overnight and then for 2 h at 48C with
1% osmium tetraoxide in phosphate buffered saline.
Following dehydration, each specimen was transferred to propylene oxide and embedded in Quetol
812 epoxy resin (Nisshin EM, Tokyo, Japan). Ultrathin sections were cut with an Ultracut microtome
(Leica, Weltzlar, Germany) and stained with uranyl
acetate and lead citrate. Sections were observed with
a JEM-1230 electron microscope (JEOL, Tokyo,
Japan) using standard operating conditions.

RESULTS
Among the 814 surgically resected patients with
mucosal cancer of the head and neck regions, eight
cases (0.98%) of M-LCNEC were retrospectively
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Antibodies used in the study
Antigen
retrieval

P/M

Source

Autoclave*

M

Nippon Kayaku (Tokyo, Japan)

Chromogranin-A

P

Synaptophysin

P

DakoCytomation (Carpinteria,
California, USA)
Signet Laboratories (Dedham,
Massachusetts, USA)
DakoCytomation
LAB Vision (Fremont,
California, USA)
DakoCytomation
TaKaRa Bio (Shiga, Japan)
DakoCytomation

Antigen

Clone

CD56 (NCAM)

NCCLu-243

TTF-1
p63

8G7G3/1
4A4

Autoclave*
Autoclave*

M
M

HMWK
N-cadherin
Ki-67

34betaE12

Autoclave*
Autoclavey
Autoclave*

M
P
M

MIB-1

P/M, polyclonal antibody/monoclonal antibody; NCAM, neural cell adhesion molecule;
HMWK, high molecular weight keratin.
*Autoclave in 0.1 mol/l citrate buffer pH 6.0.
yAutoclave in antigen retrieval solution (DakoCytomation).

identiﬁed from the pathology ﬁles. The clinicopathological data
are summarised in table 2.

Clinical findings
All eight cases of M-LCNEC were men (mean age 64.6 years,
range 52e75) and all were smokers. The main complaints were
dysphagia, dyspnoea and an abnormal feeling in the throat.
M-LCNEC occurred at the base of the tongue (n¼2), lateral wall
of the oropharynx (n¼1), larynx (n¼4; 3 supraglottis and one
infraglottis) and hypopharynx (n¼1; posterior wall). Pathological TNM classiﬁcation was T2 (n¼5), T3 (n¼2), T4a (n¼1), N0
(n¼1), N1 (n¼1), N2b (n¼3) and N2c (n¼3). Seven of the eight
cases of M-LCNEC had regional lymph node metastases. At
surgery all cases showed no evidence of distant metastasis (M0).
Two patients were treated with postoperative radiotherapy and
four were treated with postoperative chemotherapy. One
patient had been previously reported.14 This patient (case 2) had
M-LCNEC at the tongue base and had previously had hepatocellular carcinoma and hypopharyngeal carcinoma which had
been surgically resected. The hepatocellular carcinoma recurred
but disappeared with radiotherapy. The oropharyngeal
M-LCNEC also recurred and the patient died from uncontrolled
locoregional recurrence of M-LCNEC. Hypopharyngeal carcinoma was moderately differentiated squamous cell carcinoma
but was conﬁrmed radiographically, surgically and pathologically to have no direct association with the cancer at the tongue
base. Another patient (case 6) subsequently developed lung
cancer and was treated with radiotherapy. The lung cancer,
which was diagnosed as adenocarcinoma, was not associated
with the laryngeal M-LCNEC and the patient survived. Two
patients died from haemorrhage due to the progression of
Table 2

myelodysplastic syndrome (case 1) and multiple lung and liver
metastases (case 3), respectively. Two other patients also died of
uncontrolled locoregional recurrence. The remaining patients
have been disease-free for follow-up periods of 24e108 months.

Pathological findings
Grossly, some tumours showed deep ulcerative lesions and
endophytic growth with a greyish-white appearance of the cut
surface, whereas other tumoursdespecially those of the larynx
and hypopharynxdhad a submucosal tumour-like appearance
(ﬁgure 1).
Histologically, M-LCNEC had a solid or sheet-like trabecular
and organoid growth pattern (ﬁgure 2A). The tumours had
moderately to markedly desmoplastic stroma and were directly
connected with the surface epithelium but showed no evidence
of a carcinoma in situ component around the tumour. Rosette
formation was frequently seen in the tumour nests (ﬁgure 2B).
Some tumours had a basaloid pattern with peripheral palisading
whereas others had central necrosis in the tumour nest (ﬁgure
2C,D). Squamoid differentiation was seen infrequently. The
tumour cells had irregular polygonal cells with marked cellular
atypia and relatively large cytoplasm which was moderately
pleomorphic (ﬁgure 2A; inset). In some cases the tumour cells
resembled basaloid cells. The nuclei of the tumour cells showed
hyperchromatism and short spindle or smoothly ovoid shapes
with a ﬁne to coarsely granular chromatin pattern and
frequently contained one large nucleolus. The mitotic rate was
high (15e48 per 10 high power ﬁelds). Some tumours invaded
the surrounding submucosal muscle layers and/or cartilages.
Immunohistochemically, M-LCNECs were positive for two or
three of the NE markers CD56, ChA and Syn (ﬁgure 3AeC). All
cases were immunopositive for CD56. Five cases (62.5%) were
immunopositive for ChA and six cases (75.0%) were positive for
Syn. Only two cases were immunopositive for thyroid transcription factor (TTF)-1 (ﬁgure 3D); these cases were immunopositive for all NE markers. Six cases (75.0%) were
immunopositive for N-cadherin. Two cases showed diffuse
immunopositivity for high molecular weight keratin. With the
exception of cases 1 and 2, all cases had markedly decreased p63
immunopositivity areas (ﬁgure 3E). All cases were p53 immunopositive. The Ki-67 labelling index (ﬁgure 3F) was high (mean
90.0%, range 78.1e96.2%).
In case 2 some normal basal cells adjacent to the tumour were
immunopositive for CD56 and N-cadherin but negative for ChA
and Syn (ﬁgure 4A,B).

Ultrastructure
Some tumour cells contained NE granules with dense cores of
250 nm in diameter in the cytoplasm (ﬁgure 5).

Clinicopathological summary of cases of mucosal large cell neuroendocrine carcinoma
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86.7%
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AWOD, alive without disease; C, chemotherapy; ChA, chromogranin-A; DOAD, died of another disease; DOD, died of disease; HMWK, high molecular weight keratin; hypo, hypopharynx; Ki-67
LI, Ki-67 labelling index; LW, lateral wall of the oropharynx; N-cad, N-cadherin; R, radiotherapy; S, surgery; Syn, synaptophysin; TB, tongue base; TTF-1, thyroid transcription factor-1; Tx,
treatment.
, negative; f+, focally positive (<10% positive); p+, partially positive (10e19% positive); +, positive (20%e49% positive); ++, diffusely and strongly positive (>50% positive).
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DISCUSSION
LCNEC was the ﬁrst subtype of lung cancer extracted from large
cell carcinoma, poorly differentiated adenocarcinoma and
PDSCC of the lung.16 Subsequently, LCNECs have been reported
in other organs including the ovary,3e5 stomach,6 7 urinary
bladder8 9 and parotid gland.10e13 LCNECs of both lungs and
other organs lead to a poor prognosis because of the high-grade
malignancy of the cancer.

Figure 2 Histological findings of
mucosal large cell neuroendocrine
carcinoma. (A) A representative tumour
displaying recognisable organoid
architectures and trabecular growth
pattern, which prompted the correct
diagnosis. In this area, relatively scanty
stroma was observed. Inset: Tumour
cells demonstrate relatively large
eosinophilic cytoplasm and ovoid nuclei
with coarse chromatin pattern and welldefined nuclear membranes (H&E stain).
(B) The tumour frequently displayed
rosette formations (arrows) suggestive
of neuroendocrine differentiation (H&E
stain). (C) Some tumours showed nests
of basaloid pattern with peripheral
nuclear palisading, similar to basaloid
carcinoma of the lungs, but suggestive
of neuroendocrine differentiation (H&E
stain). (D) The tumour frequently
showed central necrosis in the solid
nests and moderate to marked cellular
atypia (H&E stain).
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Figure 1 Laryngeal tumour (case 4) showed submucosal tumour-like
appearance (arrows).

In the head and neck region only ﬁve cases of LCNEC arising
from the parotid gland have been reported,10e13 whereas 12
cases have been reported from the larynx (supraglottis)15 17 and
from the base of the tongue.14 Thus, LCNECs are extremely rare
in the head and neck region. In the larynx the majority of NE
tumours are atypical carcinoid which clinically has an aggressive
course.18e20 The detailed clinicopathological features of
M-LCNEC of the head and neck region are unclear. Recently,
Lewis et al reported that 88% of patients with laryngeal LCNEC
died of the disease. M-LCNEC of the head and neck region
therefore has a worse prognosis than carcinoid of the head and
neck regions,15 and our Japanese series also indicates a relatively
poor prognosis. We have recently reviewed LCNEC of the head
and neck including M-LCNEC.21
In this histological review of 814 resected head and neck
mucosal cancers, eight cases of M-LCNEC were identiﬁed with
NE differentiation being conﬁrmed immunohistochemically in
the majority of the tumour cells. Morphologically, the tumours
differed from both carcinoids and small cell carcinomas as
reﬂected, to a certain extent, by their original diagnosis as BSCC
or PDSCC. These results therefore clearly show that the spectrum of NE tumours of the head and neck region is broader than
the previously recognised carcinoids and small cell carcinomas in
the current World Health Organization19 and other widely used
classiﬁcations.22 23 The results indicate that M-LCNEC probably
represents a distinct and independent pathological entity
recognisable even in routine H&E-stained specimens, although
immunohistochemistry is necessary for conﬁrmation. In the
present study, M-LCNEC accounted for at least 0.98% of all
head and neck mucosal cancers. Ferlito et al proposed that poorly
differentiated NE carcinoma (grade III) of the larynx should be

Original article

subclassiﬁed into small cell NE carcinoma and LCNEC, although
the two clinical tumours usually have a poor prognosis.24
As with its pulmonary counterpart, the greatest difﬁculty
with the diagnosis of M-LCNEC is how to recognise its NE
morphology. Most of the present cases of M-LCNEC had solid
growth and/or a basaloid pattern, and the most important issue
was to distinguish them from BSCC. Organoid architecture was
a good initial indication of M-LCNECs, even if it was faint and
barely recognisable in most tumours, and the subsequent identiﬁcation of a typical rosette formation by close scanning at
higher magniﬁcation contributed to a correct diagnosis in most
cases. In addition, careful evaluation of the cytological features
included in the established histological criteria was also helpful
in the differential diagnosis. In this study, most of the
M-LCNECs were initially diagnosed as BSCC due to central
necrosis and peripheral nuclear palisading, but careful histological observation frequently revealed an organoid architecture and
rosette formation. Moreover, since the tumour cells cytologically
resembled atypical basaloid cells, differential diagnosis between
M-LCNEC and BSCC could be difﬁcult. Unlike BSCC,
M-LCNEC tumour cells frequently contain a relatively large
J Clin Pathol 2012;65:704–709. doi:10.1136/jclinpath-2012-200801

and/or polygonal cytoplasm. Although it is sometimes difﬁcult
to distinguish M-LCNEC from BSCC from nuclear ﬁndings only,
the typical nuclear ﬁndings of M-LCNEC show a ﬁne to coarsely
granular chromatin pattern with one large nucleolus. Histologically, it is most important to determine NE morphology such as
organoid architecture and rosette formation. As M-LCNEC has
little evidence of squamoid features such as single cell keratinisation and intercellular bridges, it is easy to distinguish from
PDSCC. It is important to differentiate M-LCNEC from atypical
carcinoid, especially in laryngeal tumours. Unlike atypical
carcinoid, M-LCNEC has large cell size, cell pleomorphism,
necrosis and high mitotic activity (>10/10 high power ﬁelds).
The major feature that distinguishes between M-LCNEC and
atypical carcinoid is mitotic activity.15 21
Immunohistochemical examination of NE markers is very
useful in the diagnosis of M-LCNEC, similar to pulmonary
LCNEC.1 If lung cancers are immunopositive for at least one of
the NE markers (CD56, ChA and Syn), the tumour can be
diagnosed as LCNEC. In other head and neck tumours CD56
immunopositivity can occur. One study documented positive
rates of 74% of ameloblastomas and 50% of keratocystic
.
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Figure 3 Immunohistochemical
findings of mucosal large cell
neuroendocrine carcinoma. The majority
of the tumour cells are positive for (A)
CD56 (NCAM), (B) chromogranin-A and
(C) synaptophysin. In case 3 the nuclei
of the tumour cells were positive for
TTF-1 (D) whereas in case 7 only small
numbers of tumour cells were positive
for p63 (arrows) (E). The nuclear
labelling of Ki-67 (F) is markedly high,
suggestive of high proliferative activity
of the tumour cells but not that of welldifferentiated neuroendocrine tumours/
carcinomas.
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Figure 4 Immunostaining of case 3. Some normal basal cells in the
squamous epithelium near the tumour are focally but strongly positive
for (A) CD56 and (B) N-cadherin. Histologically, such cells cannot be
distinguished from other basal cells.
odontogenic tumours of the jaw bones.25 Salivary LCNEC is
immunopositive for ChA and/or Syn.10e12 Immunohistochemistry for ChA and Syn thus appears to be useful in the diagnosis
of LCNEC. Appropriately, the present study deﬁned M-LCNEC
based on immunopositivity for two or three NE markers. In this
study only two cases of M-LCNEC were immunopositive for
TTF-1. In pulmonary LCNECs about half of the cases are
immunopositive for TTF-1.26 In M-LCNEC, aberrant TTF-1
expression is related to high-grade NE proliferations like
pulmonary NE tumours, although TTF-1 expression is observed
in other tumours such as pulmonary adenocarcinomas or
thyroidal carcinomas.
Unlike both BSCCs and PDSCCs, almost all cases of
M-LCNEC (except two) showed only focal immunopositivity
for p63, which is a marker for basal cell and squamous cell
differentiation. This ﬁnding echoes the published ﬁndings for
basaloid carcinoma (one of the subtypes of pulmonary LCNEC)
of the lungs in which 10e20% are immunopositive for both NE
markers, p63 and high molecular weight keratin.27 The marked
decrease in p63 expression and the increase in expression of NE
molecules are therefore characteristic of M-LCNEC in the head
and neck regions.
708

LCNECs of the lungs2 and stomach6 usually indicate a poor
prognosis due to higher grade malignancy than conventional
lung cancers and gastric adenocarcinomas. Certainly, LCNECs
usually show a high proliferation rate and numerous mitotic
ﬁgures. All salivary LCNECs also have poor outcomes.10e13 In
this study, however, three of the eight cases of M-LCNEC (cases
2, 3 and 4) were fatal. Most of the remaining patients have been
disease-free during a follow-up period of 24e108 months. As
case 3 presented with particularly marked NE features (strong
and diffuse immunopositivity for all three NE markers and for
TTF-1), increased NE features are likely to be related to a poor
outcome. Seven of the eight cases of M-LCNEC (87.5%) had
many regional lymph node metastases, suggesting that
M-LCNEC is likely to show a higher rate of lymph node
metastasis than conventional squamous cell carcinomas of the
head and neck. All the cases of M-LCNEC in the present series
were men and aged >65 years. Moreover, the supraglottis and
the tongue base were the common primary sites. The supraglottis is the most common site of carcinoids in the head and
neck region18e20 and therefore such an anatomical location may
be important for tumorigenesis of M-LCNECs. Although
M-LCNEC displays such clinical features, further follow-up
studies are needed to conﬁrm the adverse prognosis of
M-LCNEC. A recent report indicated a poor prognosis of LCNEC
of the larynx,15 and Japanese patients with M-LCNEC also had
a relatively poor prognosis.
In one case of M-LCNEC occurring at the tongue base which
was previously reported (case 2),14 the normal basal cells adjacent to the tumour were immunopositive for CD56 and
N-cadherin but not for ChA and Syn. Some basal cells in the
mucosa of the head and neck regions have NE or neuroectodermal differentiation, although their morphology could not
be distinguished from that of other basal cells of the squamous
epithelium. Such a ﬁnding indicates that some basal cells
expressing CD56 and N-cadherin are related to the origin of
J Clin Pathol 2012;65:704–709. doi:10.1136/jclinpath-2012-200801
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Figure 5 Ultrastructural examination showing some dense cores of
250 nm diameter in the cytoplasm of the tumour cells.

Original article

< Large cell neuroendocrine carcinoma (LCNEC) rarely occurs as

6.
7.

a mucosal lesion in the head and neck regions (M-LCNEC).
< M-LCNEC was shown to be immunopositive for two or three

neuroendocrine markers (CD56, chromogranin-A and/or
synaptophysin).
< LCNECs of the lungs and other organs are usually high-grade
malignancy, and M-LCNEC of the head and neck has
a relatively poor prognosis.

8.
9.
10.
11.
12.

M-LCNEC and are scattered in the mucosa of the head and neck
regions.
In summary, this study provides basic information on the
clinicopathological characteristics of M-LCNECs of the head and
neck regions. The results provide compelling evidence that
M-LCNEC is a distinct clinicohistopathological entity. Immunohistochemistry for NE markers and p63 appears to be very
useful for the diagnosis of M-LCNEC.
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