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A century ago, it was a signiWcant accomplishment to
distinguish between laryngeal epithelial malignancies
(carcinomas), mesenchymal malignancies (sarcomas) and
hematopoietic malignancies (lymphomas). A great deal has
changed since that time; while the vast majority of laryn-
geal malignancies will prove to be carcinomas, the family
of carcinomas has grown to encompass an impressively
large array of diVerent pathologically deWned entities.

One subset of epithelial malignancies of the larynx that
can give rise to some confusion is one of the more uncom-
mon subsets, the group of neuroendocrine carcinomas of
the larynx. To be clear, this group—to be discussed here—
comprises the epithelial-derived neuroendocrine tumors,
and so excludes the neurally derived tumors (such as para-
ganglioma, neuroblastoma, Ewing’s sarcoma, and primitive
neuroectodermal tumor). As such, this group of epithelial
neuroendocrine carcinomas of the larynx encompasses four
discrete pathologically deWned entities: carcinoid tumor,
atypical carcinoid tumor, small cell neuroendocrine carci-
noma, and large cell neuroendocrine carcinoma (as well,
combined tumors—such as atypical carcinoid tumors, small
cell and large cell neuroendocrine carcinomas—may be

encountered, but are not further discussed here in light of
their extreme rarity) [1–4].

While these four tumor types are marked by widely
diVering light microscopic appearances, they are united by
the presence of some combination of positivity by immuno-
histochemistry with antibodies including cytokeratin, chro-
mogranin, synaptophysin, CD56, CD57, neuron-speciWc
enolase, serotonin, somatostatin, bombesin, and protein
gene product 9.5 [5].

Laryngeal carcinoid tumors

The laryngeal carcinoid tumors are rare tumors. By light
microscopy, they resemble the more commonly encoun-
tered carcinoid tumors of the appendix or lung, with nests
and ribbons of uniform bland epithelioid cells by routine
light microscopy; neither mitotic activity nor necrosis is a
feature of the carcinoid tumors. There is a distinct male pre-
dominance, centered in middle-age; while distant metasta-
ses can develop over the course of extended follow-up, the
5-year survival rate was reported to be 48.7% in one large
series [6]. It is possible that the low survival rate may be
due to the erroneous inclusion of several cases of atypical
carcinoid tumor as typical carcinoids [7]. However, it is
true that carcinoid tumors are more aggressive than was
previously believed, and ultimately may metastasize in
about a third of cases.

Laryngeal atypical carcinoid tumors

Atypical carcinoid tumors maintain the light microscopic
architectural features of the carcinoid tumors, with promi-
nent arrangement of tumor cells into cords and ribbons;
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however, the individual tumor cells of an atypical carcinoid
tumor are more pleomorphic, with areas of necrosis and
mitotic activity. These tumors are seen mostly in middle-
aged male patients, like carcinoid tumors, but unlike carci-
noid tumors frequently present with concurrent regional
node metastases. The 5-year survival for atypical carcinoid
tumors was 46.7% [6].

Laryngeal small cell neuroendocrine carcinomas

As with pulmonary small cell carcinomas (or, for that mat-
ter, small cell carcinomas arising in other uncommon
locales, such as the bladder or the colon), laryngeal small
cell carcinomas are—by light microscopy—composed of
sheets, cords and ribbons of pleomorphic hyperchromatic
oval to round tumor cells distinguished by a very limited
quantity of accompanying cytoplasm; both necrosis and
mitotic activity are prominent features of small cell neuro-
endocrine carcinomas. As with the two preceding tumor
types, these tumors show a male predominance, developing
in a patient population slightly older than the populations
with carcinoid tumors or atypical carcinoid tumors. Very
few patients with laryngeal small cell neuroendocrine carci-
nomas survive for 5 years after initial diagnosis. The sur-
vival rates are similar to those for small cell lung cancer [8]
and do not correlate with the tumor size [9].

Laryngeal large cell neuroendocrine carcinomas

The large cell variant is the rarest neuroendocrine carci-
noma of the larynx. Before the widespread use of immuno-
histochemical studies, these tumors were probably grouped
with the undiVerentiated/poorly diVerentiated carcinomas
of the larynx. Once it became apparent that these tumors—
marked by light microscopy by a population of cells which
were larger, with more abundant cytoplasm, than small cell
carcinoma cells—expressed neuroendocrine markers, they
were segregated from the remainder of the poorly diVeren-
tiated carcinomas as large cell neuroendocrine carcinomas
[10–13]. These are principally tumors of older men, with a
dismal prognosis.

And so, what is the best classiWcation scheme?

As a function of the clinical course of disease itself, it
appears at the present time as though there are three groups
of laryngeal neuroendocrine tumors: (1) the laryngeal carci-
noid tumors, which—while not benign—appear to be less
aggressive tumors than the other laryngeal neuroendocrine
carcinomas; (2) the laryngeal atypical carcinoid tumors,

which the patient has approximately a 50:50 chance of sur-
viving; and (3) the laryngeal small cell neuroendocrine car-
cinomas and large cell neuroendocrine carcinomas, which
in the vast majority of instances will prove fatal to the
patient.

There might be two reasons to separate the two elements
of the third group—one, if it were deemed useful to main-
tain the distinction between the two (grounded in light
microscopy) as a reminder that there may in the future be
diVerences between small cell and large cell neuroendo-
crine carcinomas (as, for example, with regard to diagnosis,
or treatment) that would lead to diVerences in the course of
disease; or, two, if the treatment for the two tumors is pres-
ently diVerent—which clearly would demand that the dis-
tinction be maintained.

This is not a debate without precedent in any other sites;
the lung also gives rise to neuroendocrine carcinomas, and
both four-tiered and three-tiered classiWcation schemes are
presently employed there to separate the various types of
pulmonary neuroendocrine malignancies [14, 15].

At present, the rarity of laryngeal neuroendocrine carci-
nomas makes it diYcult to stratify patients—particularly
those in the three more aggressive groups—into diVerent
meaningful treatment groups. It is for this reason that we
suggest that head and neck pathologists and clinicians take
a page from the pulmonary literature and segregate laryn-
geal neuroendocrine tumors into three types: grade I neuro-
endocrine carcinoma (the carcinoid tumors), grade II
neuroendocrine carcinoma (the atypical carcinoids), and
grade III neuroendocrine carcinoma (encompassing two
subtypes: the small cell neuroendocrine carcinomas, and
the large cell neuroendocrine carcinomas [14–16]). Such a
classiWcation scheme serves the twin purposes of creating
divisions that memorialize the three generally diVerent
behaviors of this spectrum of tumor types, and of recogniz-
ing (through the use of the two subtypes of the grade III
neuroendocrine carcinomas) the existence of two diVerent
light microscopic patterns of tumor with similar clinical
courses (that is, the small cell and large cell neuroendocrine
carcinomas, considered together as grade III tumors).
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