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uum, recent information from histologic, immuno-
histochemical, and molecular studies suggest that
the BP-carcinoid group is distinct from the more ma-
lignant LCNEC and SCLC groups.4

The etiology of LCNEC and SCLC is strongly
related to tobacco usage,5,6 whereas a correlation
with BP-carcinoids and tobacco smoking is uncer-
tain.7,8 The 5-year survival rate for BP-carcinoids has
decreased drastically (84.7%!47.3%) over the last 30
years (Fig. 2A).8 A plausible explanation for this
negative development is that the increased use of
neuroendocrine markers in routine histopathology
has resulted in the identification of additional poorly
differentiated BP-carcinoids. In addition, the increased
recognition of NETs by pathologists may explain the
rapid increase in incidence ("6% per year since
1973) noted for BP-carcinoids. The 5-year survival
rate of SCLC is very poor, and despite aggressive
therapeutic regimens the prognosis has only im-
proved minimally (3.9%!4.8%) over the same 30-
year period (Fig. 2B).8

This review seeks to provide a summary of the
current state of BP-NETs, define current knowledge
of the disease process, and present a contemporary
management algorithm as well as proposals for
alterations or novel directions in therapeutic strategy
consistent with current advances in NET biology.

Neuroendocrine System of the Lung
The pulmonary neuroendocrine cell (PNEC) system
is phylogenetically ancient and originated in the
ancestors of the air-breathing vertebrates, the Cross-
opterygian fish of the Devonian period.9 The struc-
tural differences between the lung PNEC system of
primitive phyla (amphibians, reptiles) and advanced
(birds, mammals) organisms are minor, suggesting a
long-standing and fundamentally relevant physiologi-
cal function.

During lung development, PNECs are the first
cell type to form and differentiate within the primi-
tive epithelium, increasing in number as birth
approaches and reaching a peak during the neonatal

FIGURE 1. Ren!e Th!eophile Hyacinthe Laennec (1781!1826) taught at the College de France (background) in Paris. Apart from his seminal description of cir-
rhosis, Laennec also described the stethoscope (left) and was the first to identify a bronchial carcinoid (right).
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Nervesystemet
Kommunikerer via signalmolekyler 
(neurotransmittere), der formidler 
kontakten mellem nerveceller og andre 
målceller

Det endokrine system
Består af endokrine celler, endokrine væv og 
endokrine kirtler, som syntetiserer 
hormoner, der secerneres til blodet,   og 
derved når #erntliggende målceller
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1.2% of a total of 463,338 primary lung malignan-
cies.8 Their incidence in the US has increased rapidly
over the last 30 years, !6% per year, and was 1.57 of
100,000 in 2003 (Fig. 4A). BP-carcinoids are more
prevalent in whites (W) compared with blacks (B)
(B:W ratio 5 0.45) and Asians (A) compared with
non-Asians (NA) (A:NA 5 0.52), whereas they are less
common in Hispanic (H) compared with non-His-
panic (NH) (H:NH 5 0.23).22

TCs represent 80% to 90% of BP-carcinoids7 and
occur more frequently in the fifth and sixth decades
of life; they can, however, occur at any age, and in
childhood are the most common lung tumor.

The SEER data indicate that LCNECs comprise
!0.3% of all lung neuroendocrine tumors, while
others have noted a higher incidence: 1% to 3% of all
lung cancers.5,8 LCNECs occur most frequently in the
seventh decade, and are 4 times more frequent in
men than in women.5,23,24

SCLCs are usually diagnosed at a mean age of 60
to 70 years and comprise 9.8% of all lung tumors. In

men, the age-adjusted incidence reached a peak in
1988 at 11.1 of 100,000 and has since declined to 8.5
of 100,000 in 2003. In women, an initial steady
increase in incidence (7.2 of 100,000 in 2003) over
the last 30 years has stabilized but has not yet shown
evidence of decreasing (Fig. 4B).8

Pathology
Diffuse idiopathic pulmonary neuroendocrine cell
hyperplasia (DIPNECH)
DIPNECH is a rare preneoplastic condition that com-
prises a generalized proliferation of PNECs and NEBs
or results in linear proliferation of PNECs. When
PNECs extend beyond the basement membrane, this
proliferation is identified using the terminology
‘tumorlet,’ which can be further defined as being
localized or diffuse. A pulmonary carcinoid tumorlet
is, by definition, a nodular proliferation of neuroen-
docrine cells that constitutes a nodule <5 mm. PNEC
proliferations comprising nodules >5 mm in dia-
meter are classified as carcinoid tumors. DIPNECH is

FIGURE 3. Schematic representation of the role for neuroepithelial bodies (NEBs) as airway sensors. (A) NEB initiated neural regulation modulates pulmonary
homeostatic processes including airway tone, pulmonary circulation, and control of breathing. Pulmonary vagal afferent fibers1 pass to the brainstem, and dorsal

root ganglionic (DRG) afferent fibers2 communicate with the spinal cord. Reflex response signals are transmitted to the lungs via parasympathetic3 and sympa-

thetic nerve fibers, as well as to the diaphragm via the phrenic nerve.4 (B) Magnified schematic diagram demonstrating the mechanism of hypoxia-induced

degranulation of NEBs (green). The released dense core vesicles (red) contain signal substances including serotonin, CGRP, bombesin, calcitonin, enkephalin,

somatostatin, and cholecystokinin, which activate vagal and DRG afferent neurons as well as adjacent epithelial, vascular, or smooth muscle cells. DRGs in turn

activate intrinsic efferent neurons facilitating feedback signaling to the NEBs. A single pulmonary neuroendocrine cell (PNEC) (yellow) with basal extension

provides paracrine influence on adjacent mucosal cells.
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10 Tumours of the lung  -  WHO Classification

WHO histological classification of tumours of the lung

__________
1 Morphology code of the International Classification of Diseases for Oncology (ICD-O) {6} and the Systematized Nomenclature of Medicine (http://snomed.org). 

Behaviour is coded /0 for benign tumours, /3 for malignant tumours, and /1 for borderline or uncertain behaviour.

Malignant epithelial tumours
Squamous cell carcinoma 8070/3

Papillary 8052/3
Clear cell 8084/3
Small cell 8073/3
Basaloid 8083/3

Small cell carcinoma 8041/3
Combined small cell carcinoma 8045/3

Adenocarcinoma 8140/3
Adenocarcinoma, mixed subtype 8255/3
Acinar adenocarcinoma 8550/3
Papillary adenocarcinoma 8260/3
Bronchioloalveolar carcinoma 8250/3

Nonmucinous 8252/3
Mucinous 8253/3
Mixed nonmucinous and mucinous or indeterminate 8254/3

Solid adenocarcinoma with mucin production 8230/3
Fetal adenocarcinoma 8333/3
Mucinous (“colloid”) carcinoma 8480/3
Mucinous cystadenocarcinoma 8470/3
Signet ring adenocarcinoma 8490/3
Clear cell adenocarcinoma 8310/3

Large cell carcinoma 8012/3
Large cell neuroendocrine carcinoma 8013/3

Combined large cell neuroendocrine carcinoma 8013/3
Basaloid carcinoma 8123/3
Lymphoepithelioma-like carcinoma 8082/3
Clear cell carcinoma 8310/3
Large cell carcinoma with rhabdoid phenotype 8014/3

Adenosquamous carcinoma 8560/3

Sarcomatoid carcinoma 8033/3
Pleomorphic carcinoma 8022/3
Spindle cell carcinoma 8032/3
Giant cell carcinoma 8031/3
Carcinosarcoma 8980/3
Pulmonary blastoma 8972/3

Carcinoid tumour 8240/3
Typical carcinoid 8240/3
Atypical carcinoid 8249/3

Salivary gland tumours
Mucoepidermoid carcinoma 8430/3
Adenoid cystic carcinoma 8200/3
Epithelial-myoepithelial carcinoma 8562/3

Preinvasive lesions
Squamous carcinoma in situ 8070/2
Atypical adenomatous hyperplasia
Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia

Mesenchymal tumours
Epithelioid haemangioendothelioma 9133/1
Angiosarcoma 9120/3
Pleuropulmonary blastoma 8973/3
Chondroma 9220/0
Congenial peribronchial myofibroblastic tumour 8827/1
Diffuse pulmonary lymphangiomatosis
Inflammatory myofibroblastic tumour 8825/1
Lymphangioleiomyomatosis 9174/1
Synovial sarcoma 9040/3

Monophasic 9041/3
Biphasic 9043/3

Pulmonary artery sarcoma 8800/3
Pulmonary vein sarcoma 8800/3

Benign epithelial tumours
Papillomas

Squamous cell papilloma 8052/0
Exophytic 8052/0
Inverted 8053/0

Glandular papilloma 8260/0
Mixed squamous cell and glandular papilloma 8560/0

Adenomas
Alveolar adenoma 8251/0
Papillary adenoma 8260/0
Adenomas of the salivary gland type

Mucous gland adenoma 8140/0
Pleomorphic adenoma 8940/0
Others

Mucinous cystadenoma 8470/0

Lymphoproliferative tumours
Marginal zone B-cell lymphoma of the MALT type 9699/3
Diffuse large B-cell lymphoma 9680/3
Lymphomatoid granulomatosis 9766/1
Langerhans cell histiocytosis 9751/1

Miscellaneous tumours
Harmatoma
Sclerosing hemangioma 8832/0
Clear cell tumour 8005/0
Germ cell tumours

Teratoma, mature 9080/0
Immature 9080/3
Other germ cell tumours

Intrapulmonary thymoma 8580/1
Melanoma 8720/3

Metastatic tumours
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Småcellet carcinom (15%)
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tumour examined. These criteria were
established on a microscope with a 40X
objective, an eyepiece field of view num-
ber of 20 and with no magnification
changing devices. With this approach
the area viewed in one high power field is
0.2 mm2 and 10 high power fields = 2
mm2. If microscopes with other objective
and eyepiece field of view numbers are
used, the area in a high power field
should be measured to allow calibration
to cover a 2 mm2 area.
There is substantial reproducibility
(kappa statistic of .70) for this subclassi-
fication scheme. The greatest repro-
ducibility is seen with SCLC and typical
carcinoid. The most common disagree-
ments involve LCNEC vs SCLC, followed
by typical carcinoid vs atypical carci-
noid, and atypical carcinoid vs LCNEC.
Additional research on atypical carcinoid
and LCNEC is needed to better define
their clinical characteristics and optimal
therapy.
Interestingly, despite separation into four
main groups, there is increasing evi-
dence that TC and AC are more closely
associated to each other than to LCNEC
and SCLC. Clinically, approximately 20-
40% of patients with both typical and
atypical carcinoids are non-smokers

while virtually all patients with SCLC and
LCNEC are cigarette smokers. In con-
trast to SCLC and LCNEC, both typical
and atypical carcinoids can occur in
patients with Multiple Endocrine
Neoplasia (MEN) type I {464}. In addi-
tion, neuroendocrine cell hyperplasia
with or without tumourlets is relatively fre-
quent in both typical and atypical carci-
noids but not in LCNEC or SCLC.
Histologic heterogeneity with other major
histologic types of lung carcinoma
(squamous cell carcinoma, adenocarci-
noma, etc.) occurs with both SCLC and
LCNEC but not with typical or atypical
carcinoids {2024}. In contrast to large
cell neuroendocrine carcinoma, most
typical and atypical carcinoids are readi-
ly diagnosed by light microscopy without
the need for immunohistochemistry or
electron microscopy. There are also
genetic data indicating that SCLC is
closer to LCNEC than to the TC and AC,
in that abnormalities in many genetic
markers such as p53 {1516,1622},
bcl2/bax {217}, cyclin D1 {746}, RB loss
and LOH at 3p {726} are seen in a high
percentage of both SCLC and LCNEC
with minimal and intermediate percent-
ages of TC and AC showing abnormali-
ties, respectively (see below).

Non-small cell carcinomas with neu-
roendocrine differentiation

Some lung carcinomas, which do not
show neuroendocrine morphology by
light microscopy, demonstrate immuno-
histochemical and/or ultrastructural evi-
dence of neuroendocrine differentiation.
Neuroendocrine differentiation can be
shown by immunohistochemistry in 10-
20% of squamous cell carcinomas, ade-
nocarcinomas, and large cell carcino-
mas. It is seen most often in adenocarci-
nomas. These tumours are collectively
referred to as NSCLC with neuroen-
docrine differentiation (NSCLC-ND).
While this issue has drawn much interest,
there is controversy over whether these
tumours have worse or better survival
and whether they are more or less
responsive to chemotherapy than
NSCLC lacking neuroendocrine differen-
tiation. Therefore these tumours require
further study before they are included as
a separate category in a histologic clas-
sification. They should be classified
according to the conventional typing
herein, with neuroendocrine differentia-
tion noted {2024}.

Tumours of the lung  -  Introduction

Table 1.09
The spectrum of neuroendocrine (NE) prolifera-
tions and neoplasms. From W.D. Travis et al. {2024}

Neuroendocrine cell hyperplasia
and tumourlets

NE cell hyperplasia
NE cell hyperplasia with fibrosis 

and/or inflammation
NE cell hyperplasia adjacent to 

carcinoid tumours
Diffuse idiopathic NE cell hyperplasia 

with or without airway fibrosis 
Tumourlets

Tumours with NE morphology 
Typical carcinoid
Atypical carcinoid 
Large cell neuroendocrine carcinoma
Small cell carcinoma

Non-small cell carcinomas with 
NE differentiation 

Other tumours with NE properties
Pulmonary blastoma
Primitive neuroectodermal tumour
Desmoplastic round cell tumour
Carcinomas with rhabdoid phenotype
Paraganglioma

Table 1.08
Criteria for diagnosis of neuroendocrine tumours.
From W.D. Travis et al. {2024} 

Typical carcinoid
A tumour with carcinoid morphology and less than 2 mitoses per 2 mm2 (10 HPF), lacking necrosis and
0.5 cm or larger

Atypical carcinoid
A tumour with carcinoid morphology with 2-10 mitoses per 2 mm2 (10 HPF) OR necrosis (often punctate) 

Large cell neuroendocrine carcinoma
1. A tumour with a neuroendocrine morphology (organoid nesting, palisading, rosettes, trabeculae) 
2. High mitotic rate: 11 or greater per 2 mm2 (10 HPF), median of 70 per 2 mm2 (10 HPF) 
3. Necrosis (often large zones) 
4. Cytologic features of a non-small cell carcinoma (NSCLC): large cell size, low nuclear to 

cytoplasmic ratio, vesicular, coarse or fine chromatin, and/or frequent nucleoli. Some 
tumours have fine nuclear chromatin and lack nucleoli, but qualify as NSCLC because of large 
cell size and abundant cytoplasm. 

5. Positive immunohistochemical staining for one or more NE markers (other than neuron 
specific enolase) and/or NE granules by electron microscopy.

Small cell carcinoma
Small size (generally less than the diameter of 3 small resting lymphocytes)
1. Scant cytoplasm
2. Nuclei: finely granular nuclear chromatin, absent or faint nucleoli
3. High mitotic rate (11 or greater per 2 mm2 (10 HPF), median of 80 per 2 mm2 (10 HPF)
4. Frequent necrosis often in large zones
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adenocarcinoma demonstrated ball-like cell clusters,
vesicular nuclei, single prominent nucleoli, and signif-
icant pleomorphism. There were only focal areas in
which cells assumed rosette formations (Fig. 5), and
the cytomorphology did not suggest NE differentia-
tion. The LCNEC favored as squamous cell carcinoma
(SqCC) had a deceptively flattened pseudocobble-
stone architecture compared with cell clusters in FNA
smears (Fig. 6A). On second look, the nuclei did have
stippled, hyperchromatic chromatin and inconspicu-

ous nucleoli (Fig. 6B). In the LCNEC classified as
poorly differentiated NSCC by BB&W, interpretation
was limited by poor cell preservation, but stippling of
nuclear chromatin was appreciated on review. Two
further hypocellular specimens were suspicious but
not diagnostic for malignancy.

Mixed Small and Large Cell NEC
This group of three cases was sampled by cervical
lymph node FNA and two BB&Ws. The small cell

FIGURE 3. (A) Small cell carcinoma.
Dyshesive tumor cells with coarsely
speckled chromatin and cytoplasmic
stripping are observed (Papanicolaou
stain, !600). (B) Nuclear molding in the
same case (Diff-Quik, !400).
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lation at low power. At higher power, significant ple-
omorphism is appreciated, even within the small cell
range. Nuclei are hyperchromatic with coarsely speck-
led chromatin. Nucleoli are inconspicuous. Cytoplasm
is extremely scant and nuclei mold. Crush artifact
results in basophilic DNA streaming. There usually is
abundant necrosis.34 –38 Although prominent vascular-
ity is described in CT, we also noted that perivascular
tumor growth resulted in “feathery” patterns created
by smeared tumor cells clinging to capillary walls in
FNAs of SCC.

Most difficulty is encountered with tumors of
larger cell size, including AC and LCNEC. One source
of difficulty has been the inconstant nature of diag-
nostic criteria for AC. The misinterpretation of a spin-
dle cell carcinoid as atypical carcinoid could have
been avoided had current diagnostic criteria (i.e., the
necessity of mitotic activity and necrosis) been ad-
hered to. Previous authors have described greater nu-
clear pleomorphism and hyperchromatism in AC
compared with typical CT and considered that sepa-
ration of the two entities should not be proble-
matic.25,26,31,34,39,40 However, in the most recently
published World Health Organization histologic clas-
sification of lung tumors, necrosis and mitotic activity
alone have been adopted as diagnostic criteria,
whereas recognition of cytologic atypia is deemed
more subjective.41 We consider that it may not be
possible to subclassify a NEC as AC in cytologic ma-
terial, unless one appreciates mitotic activity and ne-
crosis in an otherwise typical CT. AC included in the

current study more closely resembled CT in terms of
cell size, uniformity of cell morphology, fine stippling
of nuclear chromatin, mild pleomorphism, and spar-
sity of mitotic activity compared with high grade
LCNEC. However, it should be possible to recognize
that NE differentiation is present to differentiate from
non-SCC.

Features commonly associated with adenocarci-
noma, including rosette-like formations, ball-like cell
clusters, columnar cell shapes, prominent nucleoli,
and delicate cytoplasm, were associated with errone-
ous diagnoses in LCNEC. At present LCNEC is defined
in terms of its histologic appearance and immunophe-
notype and to our knowledge there is scant descrip-
tion of distinguishing features in cytologic prepara-
tions.42 However there are some distinctive features
identifiable in cytologic specimens of these large cell
tumors that serve to distinguish them from non-NEC.
Although vesicular nuclei are described in LCNEC, so
also is the presence of coarsely or even finely granular
nuclear chromatin.12 Moreover, although the more
cohesive cell groups of LCNEC illustrate the mislead-
ingly large cell size and ample cytoplasm, the smear
background shows an abundance of dyshesive, singly
dispersed cells with a tendency toward cytoplasmic
stripping and nuclear molding. These features of chro-
matin stippling, poor cell cohesion, cytoplasmic strip-
ping, and nuclear molding provide compelling evi-
dence for the NE nature of these large cell carcinomas.
Recognition of these features should prompt perfor-

FIGURE 7. Case 26. Marked streak
artifact and clusters of small cells
prompted consideration of small cell
carcinoma (Papanicolaou stain, !200).
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as evidence of glandular differentiation resulted in the
final erroneous diagnosis of adenocarcinoma.

Atypical Carcinoid
None of three cases best regarded by morphology as
AC was recognized as such in FNAs of two livers and
one lymph node. Adenocarcinoma was the favored
diagnosis in two cases that showed rosette formation,
stippled nuclear chromatin, inconspicuous nucleoli,
and fine cytoplasm with some stripping (Fig. 2A and

B). Foci of necrosis were identified in the third case,
which otherwise resembled typical CT but that was
reported as “small malignant tumor cells present.”

Small Cell Carcinoma
Of five cases, including two lung FNAs, one liver FNA,
one BB&W, and one pleural fluid, the correct diagnosis
of SCC was made in three instances (Fig. 3A and B).
Problematic cases included a pleural fluid with rare,
slightly degenerated cell clusters reported as carcinoma,

FIGURE 1. (A) Case 1. Bland morphol-
ogy of carcinoid tumor with smooth,
round nuclei, finely stippled chromatin,
and delicate cytoplasm (Diff-Quik,
!400). (B) Case 5. Single cell scatter in
spindle cell carcinoid (Papanicolaou
stain, !200).
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59Carcinoid tumour

Definitions
Carcinoid tumours are characterized by
growth patterns (organoid, trabecular,
insular, palisading, ribbon, rosette-like
arrangements) that suggest neuroen-
docrine differentiation. Tumour cells have
uniform cytologic features with moderate
eosinophilic, finely granular cytoplasm,
and nuclei with a finely granular chro-
matin pattern.
Typical carcinoid (TC): A carcinoid
tumour with fewer than 2 mitoses per 
2 mm2 and lacking necrosis.
Atypical carcinoid (AC): A carcinoid
tumour with 2-10 mitoses per 2 mm2

and/or foci of necrosis.

ICD-O codes
Carcinoid 8240/3 
Typical carcinoid 8240/3
Atypical carcinoid 8249/3

Synonyms
The following synonyms have been used,
but are no longer recommended.
Typical carcinoid: Well differentiated neu-
roendocrine carcinoma, Kultchitsky cell
carcinoma – grade 1, mature carcinoid.
Atypical carcinoid: malignant carcinoid,
moderately differentiated neuroen-
docrine carcinoma, grade 2 neuroen-
docrine carcinoma.

Localization
TC is uniformly distributed throughout the
lungs {391,2026} whereas AC is more
commonly peripheral {128}.

Clinical features 
Signs and symptoms 
Up to half of all bronchopulmonary carci-
noids indentified as an incidental radi-
ographic finding {580}. The most com-
mon symptoms cough and haemoptysis
typically relate to bronchial obstruction.
Cushing’s syndrome due to ectopic
ACTH production is uncommon {2026}.
The carcinoid syndrome is rare and only
occurs when there are widespread
metastases {580}. MEN1 syndrome is
another rare association {1439}.

Imaging 
Carcinoid tumours are seen as well
defined pulmonary nodules {613}.
Calcification is often seen. Cavitation and
irregular margins are rare and pleural
effusions are uncommon. Endobronchial
tumours can sometimes be directly
demonstrated on CT and obstructive
atelectasis or consolidation and mucoid
impaction may be evident distal to the
mass. Because of their vascularity, carci-
noid tumours often show intense contrast
enhancement. PET scaning may be neg-

ative. TC and AC tumours are indistin-
guishable radiographically.

Diagnostic procedures 
Carcinoid tumours can be diagnosed
reliably by cytology of fine needle aspira-
tion or bronchoscopic specimens, but
sputum samples are often hypocellular
{53,673,936,1329,1457,1940}. In most
cases the diagnosis can be made by
bronchoscopic biopsy. However, separa-
tion of TC from AC usually requires exam-
ination of a resected specimen unless
mitoses and/or necrosis are seen on a
bronchoscopic biopsy.

Carcinoid tumour M.B. Beasley
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A. Gazdar
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Fig. 1.60 Bronchoscopic image of a typical carci-
noid, presenting as a polypoid endobronchial mass.

Fig. 1.61 Carcinoid.  A Loose aggregates of slightly irregular small sized tumor cells. Delicate, capillaries with loosely attached radiating tumor cells. Round or oval
nuclei with a irregular ‘salt and pepper’ chromatin pattern.  B Aspiration biopsy showing the classic association of carcinoid tumor cells with arborizing delicate
capillaries. Note the striking uniformity of the neoplastic elements. Diff-Quik stain. 
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tumour examined. These criteria were
established on a microscope with a 40X
objective, an eyepiece field of view num-
ber of 20 and with no magnification
changing devices. With this approach
the area viewed in one high power field is
0.2 mm2 and 10 high power fields = 2
mm2. If microscopes with other objective
and eyepiece field of view numbers are
used, the area in a high power field
should be measured to allow calibration
to cover a 2 mm2 area.
There is substantial reproducibility
(kappa statistic of .70) for this subclassi-
fication scheme. The greatest repro-
ducibility is seen with SCLC and typical
carcinoid. The most common disagree-
ments involve LCNEC vs SCLC, followed
by typical carcinoid vs atypical carci-
noid, and atypical carcinoid vs LCNEC.
Additional research on atypical carcinoid
and LCNEC is needed to better define
their clinical characteristics and optimal
therapy.
Interestingly, despite separation into four
main groups, there is increasing evi-
dence that TC and AC are more closely
associated to each other than to LCNEC
and SCLC. Clinically, approximately 20-
40% of patients with both typical and
atypical carcinoids are non-smokers

while virtually all patients with SCLC and
LCNEC are cigarette smokers. In con-
trast to SCLC and LCNEC, both typical
and atypical carcinoids can occur in
patients with Multiple Endocrine
Neoplasia (MEN) type I {464}. In addi-
tion, neuroendocrine cell hyperplasia
with or without tumourlets is relatively fre-
quent in both typical and atypical carci-
noids but not in LCNEC or SCLC.
Histologic heterogeneity with other major
histologic types of lung carcinoma
(squamous cell carcinoma, adenocarci-
noma, etc.) occurs with both SCLC and
LCNEC but not with typical or atypical
carcinoids {2024}. In contrast to large
cell neuroendocrine carcinoma, most
typical and atypical carcinoids are readi-
ly diagnosed by light microscopy without
the need for immunohistochemistry or
electron microscopy. There are also
genetic data indicating that SCLC is
closer to LCNEC than to the TC and AC,
in that abnormalities in many genetic
markers such as p53 {1516,1622},
bcl2/bax {217}, cyclin D1 {746}, RB loss
and LOH at 3p {726} are seen in a high
percentage of both SCLC and LCNEC
with minimal and intermediate percent-
ages of TC and AC showing abnormali-
ties, respectively (see below).

Non-small cell carcinomas with neu-
roendocrine differentiation

Some lung carcinomas, which do not
show neuroendocrine morphology by
light microscopy, demonstrate immuno-
histochemical and/or ultrastructural evi-
dence of neuroendocrine differentiation.
Neuroendocrine differentiation can be
shown by immunohistochemistry in 10-
20% of squamous cell carcinomas, ade-
nocarcinomas, and large cell carcino-
mas. It is seen most often in adenocarci-
nomas. These tumours are collectively
referred to as NSCLC with neuroen-
docrine differentiation (NSCLC-ND).
While this issue has drawn much interest,
there is controversy over whether these
tumours have worse or better survival
and whether they are more or less
responsive to chemotherapy than
NSCLC lacking neuroendocrine differen-
tiation. Therefore these tumours require
further study before they are included as
a separate category in a histologic clas-
sification. They should be classified
according to the conventional typing
herein, with neuroendocrine differentia-
tion noted {2024}.

Tumours of the lung  -  Introduction

Table 1.09
The spectrum of neuroendocrine (NE) prolifera-
tions and neoplasms. From W.D. Travis et al. {2024}

Neuroendocrine cell hyperplasia
and tumourlets

NE cell hyperplasia
NE cell hyperplasia with fibrosis 

and/or inflammation
NE cell hyperplasia adjacent to 

carcinoid tumours
Diffuse idiopathic NE cell hyperplasia 

with or without airway fibrosis 
Tumourlets

Tumours with NE morphology 
Typical carcinoid
Atypical carcinoid 
Large cell neuroendocrine carcinoma
Small cell carcinoma

Non-small cell carcinomas with 
NE differentiation 

Other tumours with NE properties
Pulmonary blastoma
Primitive neuroectodermal tumour
Desmoplastic round cell tumour
Carcinomas with rhabdoid phenotype
Paraganglioma

Table 1.08
Criteria for diagnosis of neuroendocrine tumours.
From W.D. Travis et al. {2024} 

Typical carcinoid
A tumour with carcinoid morphology and less than 2 mitoses per 2 mm2 (10 HPF), lacking necrosis and
0.5 cm or larger

Atypical carcinoid
A tumour with carcinoid morphology with 2-10 mitoses per 2 mm2 (10 HPF) OR necrosis (often punctate) 

Large cell neuroendocrine carcinoma
1. A tumour with a neuroendocrine morphology (organoid nesting, palisading, rosettes, trabeculae) 
2. High mitotic rate: 11 or greater per 2 mm2 (10 HPF), median of 70 per 2 mm2 (10 HPF) 
3. Necrosis (often large zones) 
4. Cytologic features of a non-small cell carcinoma (NSCLC): large cell size, low nuclear to 

cytoplasmic ratio, vesicular, coarse or fine chromatin, and/or frequent nucleoli. Some 
tumours have fine nuclear chromatin and lack nucleoli, but qualify as NSCLC because of large 
cell size and abundant cytoplasm. 

5. Positive immunohistochemical staining for one or more NE markers (other than neuron 
specific enolase) and/or NE granules by electron microscopy.

Small cell carcinoma
Small size (generally less than the diameter of 3 small resting lymphocytes)
1. Scant cytoplasm
2. Nuclei: finely granular nuclear chromatin, absent or faint nucleoli
3. High mitotic rate (11 or greater per 2 mm2 (10 HPF), median of 80 per 2 mm2 (10 HPF)
4. Frequent necrosis often in large zones
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not otherwise specified (NOS) and a hypocellular BB&W
that appropriately commented on “rare atypical cells.”

Large Cell Neuroendocrine Carcinoma
Nine LCNEC were sampled by four liver FNAs, two
lung FNAs, two BB&Ws, and one esophageal brushing.
A cytologic diagnosis of LCNEC was rendered in three
FNAs, in which characteristic NE speckling of nuclear
chromatin in addition to vesicular nuclei with prom-

inent nucleoli was appreciated (Fig. 4A and B). A case
reported as metastatic epithelial neoplasm illustrated
the more cohesive cell groups, the misleadingly large
cell size, and ample cytoplasm of LCNEC (Fig. 4C). The
smear background showed an abundance of dysh-
esive, singly dispersed cells (Fig. 4D). In these areas of
single cell scatter, there was a tendency toward cyto-
plasmic stripping and focally there was a suggestion of
nuclear molding (Fig. 4E). A LCNEC case reported as

FIGURE 2. Case 8. Atypical carcinoid.
Uniform morphology, fine chromatin
stippling, and mild pleomorphism re-
sembles typical carcinoid tumor in fine-
needle aspiration. (A: Papanicolaou
stain, !400 and B: Diff-Quik, !600).
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tumour examined. These criteria were
established on a microscope with a 40X
objective, an eyepiece field of view num-
ber of 20 and with no magnification
changing devices. With this approach
the area viewed in one high power field is
0.2 mm2 and 10 high power fields = 2
mm2. If microscopes with other objective
and eyepiece field of view numbers are
used, the area in a high power field
should be measured to allow calibration
to cover a 2 mm2 area.
There is substantial reproducibility
(kappa statistic of .70) for this subclassi-
fication scheme. The greatest repro-
ducibility is seen with SCLC and typical
carcinoid. The most common disagree-
ments involve LCNEC vs SCLC, followed
by typical carcinoid vs atypical carci-
noid, and atypical carcinoid vs LCNEC.
Additional research on atypical carcinoid
and LCNEC is needed to better define
their clinical characteristics and optimal
therapy.
Interestingly, despite separation into four
main groups, there is increasing evi-
dence that TC and AC are more closely
associated to each other than to LCNEC
and SCLC. Clinically, approximately 20-
40% of patients with both typical and
atypical carcinoids are non-smokers

while virtually all patients with SCLC and
LCNEC are cigarette smokers. In con-
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patients with Multiple Endocrine
Neoplasia (MEN) type I {464}. In addi-
tion, neuroendocrine cell hyperplasia
with or without tumourlets is relatively fre-
quent in both typical and atypical carci-
noids but not in LCNEC or SCLC.
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histologic types of lung carcinoma
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noma, etc.) occurs with both SCLC and
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carcinoids {2024}. In contrast to large
cell neuroendocrine carcinoma, most
typical and atypical carcinoids are readi-
ly diagnosed by light microscopy without
the need for immunohistochemistry or
electron microscopy. There are also
genetic data indicating that SCLC is
closer to LCNEC than to the TC and AC,
in that abnormalities in many genetic
markers such as p53 {1516,1622},
bcl2/bax {217}, cyclin D1 {746}, RB loss
and LOH at 3p {726} are seen in a high
percentage of both SCLC and LCNEC
with minimal and intermediate percent-
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ties, respectively (see below).
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light microscopy, demonstrate immuno-
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component was identified correctly in one BB&W. It
was commented that NE differentiation could not
be excluded in another sample that showed clusters
of small cells with stippled chromatin and some
molding and on review was considered diagnostic of
SCC. The final case was reported as suspicious for
carcinoma. On review, marked streak artifact to-
gether with clusters of small hyperchromatic cells in

FNA smears of a lymph node prompted consider-
ation of NEC (Fig. 7).

Combined NEC and Non-NEC
Three cases were derived from two lung FNAs and a
common bile duct (CBD) brushing. Combined adeno-
carcinoma and SCC was recognized, in which two cell
populations with distinct small cell and glandular fea-

FIGURE 4. Case 23. Large cell neu-
roendocrine carcinoma (A) Speckled nu-
clear chromatin (Papanicolaou stain,
!400). (B) Corresponding anterior me-
diastinal biopsy (H & E, !400). (C) Co-
hesive cell aggregates illustrate large
cell size (Diff-Quik, !200). (D) Abundant
single cells in the smear background
(Diff-Quik, !100). (E) Cytoplasmic strip-
ping and nuclear molding (Papanicolaou
stain, !400).
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tures were appreciated (Fig. 8A and B). The squamous
cell component alone was recognized in a combined
SqCC and SCC whereas clusters of SCC were over-
looked. The CBD brushing was reported appropriately
as atypical but indeterminate for malignancy.

DISCUSSION
The most common NE neoplasms seen in daily cyto-
pathologic practice, CT and SCC, are underrepre-

sented in the current study because of our inclusion
criteria. Because of their frequently central location,
both pulmonary CT and SCC commonly are sampled
by simultaneous endobronchial biopsy, brushing, and
washing, which, under the design of the current study,
excluded a large number of cases. Moreover, SCC pre-
senting as metastatic disease often is sampled by cy-
tologic methods alone without histologic correlate.
Despite this, our study of the recognition of NE neo-

FIGURE 4. (continued)
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Distinguishing Carcinoid Tumor From Small Cell
Carcinoma of the Lung

Correlating Cytologic Features and Performance in the College of American
Pathologists Non-Gynecologic Cytology Program

Andrew A. Renshaw, MD; Jennifer Haja, CT(ASCP); Richard L. Lozano, MD; David C. Wilbur, MD; for the
Cytology Committee, College of American Pathologists

! Context.—The cytologic features of carcinoid tumor of
the lung are well described. Nevertheless, some carcinoids
may be difficult to distinguish from small cell carcinomas.

Objective.—To correlate the cytologic features of indi-
vidual cases of carcinoid tumor of the lung in fine-needle
aspiration specimens in the College of American Patholo-
gists Non-Gynecologic Cytology Program with the fre-
quency of misclassification as small cell carcinoma.

Design.—We reviewed 1100 interpretations from 26 dif-
ferent cases of carcinoid tumor in lung fine-needle aspi-
ration specimens in the College of American Pathologists
Non-Gynecologic Cytology Program and correlated the cy-
tologic features with the performance in the program.

Results.—Cases were divided into those that were fre-
quently misclassified as small cell carcinoma (at least 20%
of the responses, 19 cases) and those that were infrequent-
ly misclassified as small cell carcinoma (!10% of all re-
sponses, 7 cases). All cases had areas with classic features
of carcinoid tumor. Cases were reviewed independently by
3 cytopathologists specifically looking for cytologic fea-
tures that might be responsible for misclassification as
small cell carcinoma. All 7 cases that were infrequently
misclassified consisted of numerous monotonous well-pre-
served tumor cells that were either entirely round or were
a mixture of round and spindle-shaped cells. Six of 7 cases
showed a prominent streaming vascular pattern with tu-

mor cells attached to the endothelial cell core. In contrast,
cases that were frequently misclassified had 1 of 6 patterns
that were not seen in cases that were rarely misclassified.
These 6 patterns were: (1) poorly preserved and pale-stain-
ing cells with fine chromatin and a suggestion of molding
(5 cases); (2) numerous large, well-preserved, spindle-
shaped cells (2 cases); (3) numerous cells varying markedly
in both size and shape (both round and spindle-shaped
cells), with a common finding of degenerated, smudgy,
small round and spindle-shaped cells (9 cases); (4) hypo-
cellular specimens (8 cases); (5) obscuration of cells by
blood (2 cases); and (6) tumor cells present predominantly
in groups, with few isolated cells (8 cases). In none of these
cases were mitoses or true necrosis identified.

Conclusions.—Frequent misclassification of carcinoid
tumor as small cell carcinoma in lung fine-needle aspira-
tion specimens in this program correlates strongly with
specific cytologic features, some of which are common in
small cell carcinoma (fine chromatin, molding, smudgy
chromatin) and others that are not (spindle-shaped cells).
In addition, hypocellular specimens or specimens with cel-
lular obscuration performed poorly, along with specimens
exhibiting absence of the commonly described carcinoid
feature of streaming vascularity. Awareness of these pat-
terns may aid in avoiding misdiagnosis.

(Arch Pathol Lab Med. 2005;129:614–618)

The cytologic features of carcinoid tumor of the lung
have been well described.1–7 Principle features include

either round or spindle-shaped cells with a salt-and-pep-
per chromatin pattern, variably sized nucleoli, granular
cytoplasm, and architecture showing the presence of
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prominent streaming vascular patterns with adherent tu-
mor cells.3 Nevertheless, carcinoid tumors belong to the
general category of neuroendocrine carcinomas, a family
that also includes small cell carcinoma. In some cases the
cytologic distinction between the 2 entities can be difficult.
This distinction is clinically essential, because prognosis
and treatment are substantially different between the 2
entities. In addition, atypical carcinoid, a tumor that is
clinically intermediate and shares cytologic features with
both carcinoid and small cell carcinoma, exists and must
be differentiated where possible.

The College of American Pathologists (CAP) Non-Gy-
necologic Cytology Program is an educational, peer-com-
parison, glass slide–based program that includes cases of
carcinoid tumor. In data analyzed from participant an-
swers for the challenges, it was recently noted that the
most common misinterpretation for cases referenced as
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the lung are well described. Nevertheless, some carcinoids
may be difficult to distinguish from small cell carcinomas.

Objective.—To correlate the cytologic features of indi-
vidual cases of carcinoid tumor of the lung in fine-needle
aspiration specimens in the College of American Patholo-
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quency of misclassification as small cell carcinoma.

Design.—We reviewed 1100 interpretations from 26 dif-
ferent cases of carcinoid tumor in lung fine-needle aspi-
ration specimens in the College of American Pathologists
Non-Gynecologic Cytology Program and correlated the cy-
tologic features with the performance in the program.

Results.—Cases were divided into those that were fre-
quently misclassified as small cell carcinoma (at least 20%
of the responses, 19 cases) and those that were infrequent-
ly misclassified as small cell carcinoma (!10% of all re-
sponses, 7 cases). All cases had areas with classic features
of carcinoid tumor. Cases were reviewed independently by
3 cytopathologists specifically looking for cytologic fea-
tures that might be responsible for misclassification as
small cell carcinoma. All 7 cases that were infrequently
misclassified consisted of numerous monotonous well-pre-
served tumor cells that were either entirely round or were
a mixture of round and spindle-shaped cells. Six of 7 cases
showed a prominent streaming vascular pattern with tu-

mor cells attached to the endothelial cell core. In contrast,
cases that were frequently misclassified had 1 of 6 patterns
that were not seen in cases that were rarely misclassified.
These 6 patterns were: (1) poorly preserved and pale-stain-
ing cells with fine chromatin and a suggestion of molding
(5 cases); (2) numerous large, well-preserved, spindle-
shaped cells (2 cases); (3) numerous cells varying markedly
in both size and shape (both round and spindle-shaped
cells), with a common finding of degenerated, smudgy,
small round and spindle-shaped cells (9 cases); (4) hypo-
cellular specimens (8 cases); (5) obscuration of cells by
blood (2 cases); and (6) tumor cells present predominantly
in groups, with few isolated cells (8 cases). In none of these
cases were mitoses or true necrosis identified.

Conclusions.—Frequent misclassification of carcinoid
tumor as small cell carcinoma in lung fine-needle aspira-
tion specimens in this program correlates strongly with
specific cytologic features, some of which are common in
small cell carcinoma (fine chromatin, molding, smudgy
chromatin) and others that are not (spindle-shaped cells).
In addition, hypocellular specimens or specimens with cel-
lular obscuration performed poorly, along with specimens
exhibiting absence of the commonly described carcinoid
feature of streaming vascularity. Awareness of these pat-
terns may aid in avoiding misdiagnosis.

(Arch Pathol Lab Med. 2005;129:614–618)

The cytologic features of carcinoid tumor of the lung
have been well described.1–7 Principle features include

either round or spindle-shaped cells with a salt-and-pep-
per chromatin pattern, variably sized nucleoli, granular
cytoplasm, and architecture showing the presence of
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Figure 1. Carcinoid tumor aspirates that were infrequently misclassified. Aspirates consisted of monotonous groups of well-preserved round cells
(A) or a mixture of round and spindle cells (B) (Papanicolaou stain, original magnification !1000).

Figure 2. Carcinoid tumor aspirates that were infrequently misclassified showing prominent streaming vascular patterns (Papanicolaou stain,
original magnifications !100 [A] and !400 [B]).

COMMENT
The CAP Non-Gynecologic Cytology Peer Comparison

Program provides a unique opportunity to correlate the
cytologic features of a series of individual cases repre-
senting particular entities with reference interpretations
and biopsy correlation. The interpretations on such mate-
rial are made by numerous cytologists with a broad range
of backgrounds and in a wide variety of practice settings.
Thus, performance may reflect an accurate cross-section
of cytology practice across the nation. The broad-based
results of this program are unique, and there are no com-
parable correlative data available from other sources.

When discrepancies between reference diagnosis and
participant interpretation are found on slides circulating
in the program, there are 2 primary possibilities. First, the
discrepancy could represent an interpretative error on the
part of the participant. If an individual participant makes
a significantly greater number of errors than do other par-
ticipants, this cause is most likely, and it forms the peer-
comparison component of the program. However, if the
interpretive disparity occurs multiple times, by a number
of different observers, such ‘‘discrepancies’’ may reflect

something about the features inherent in the individual
cases involved. For example, examination of cases having
a reference diagnosis of small cell carcinoma that were
frequently misclassified as non–small cell carcinoma in-
dicated that most cases showed some cytologic features
suggestive of non–small cell carcinoma (unpublished ob-
servation). Interestingly, in the inverse to the present
study, misclassifying small cell carcinoma as carcinoid tu-
mor has been found to be an uncommon occurrence in
this program.

The results of this study strongly suggest that there are
specific patterns found in some cases of carcinoid tumor
that are rarely and others that are more commonly mis-
interpreted as small cell carcinoma. Specifically, cases with
numerous monotonous and well-preserved round, or
round and spindle, cells and the typical salt-and-pepper
nuclear chromatin pattern were rarely misclassified. In ad-
dition, cases having the typical streaming pattern of ves-
sels and attached tumor cells well represented within the
aspirated material were also infrequently misclassified. In
contrast, cases with large spindle cells, even when well
preserved, were found to be commonly misinterpreted as
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prominent streaming vascular patterns with adherent tu-
mor cells.3 Nevertheless, carcinoid tumors belong to the
general category of neuroendocrine carcinomas, a family
that also includes small cell carcinoma. In some cases the
cytologic distinction between the 2 entities can be difficult.
This distinction is clinically essential, because prognosis
and treatment are substantially different between the 2
entities. In addition, atypical carcinoid, a tumor that is
clinically intermediate and shares cytologic features with
both carcinoid and small cell carcinoma, exists and must
be differentiated where possible.

The College of American Pathologists (CAP) Non-Gy-
necologic Cytology Program is an educational, peer-com-
parison, glass slide–based program that includes cases of
carcinoid tumor. In data analyzed from participant an-
swers for the challenges, it was recently noted that the
most common misinterpretation for cases referenced as
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Figure 3. Carcinoid tumor aspirates frequently misclassified as small cell carcinoma. Cells are poorly preserved and stained, have fine chromatin,
and give a suggestion of molding (Papanicolaou stain, original magnification !1000).

Figure 4. Carcinoid tumor aspirates that were frequently misclassified as small cell carcinoma. Aspirates consisted of a variety of appearances.
Some areas showed numerous large, well-preserved, spindle-shaped cells (A), whereas others showed smaller round and spindled cells with
degeneration and dark, smudgy chromatin. Occasional large, irregular nuclei with degenerative changes were noted (B, C, D) (Papanicolaou stain,
original magnification !1000).
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! Context.—The cytologic features of carcinoid tumor of
the lung are well described. Nevertheless, some carcinoids
may be difficult to distinguish from small cell carcinomas.

Objective.—To correlate the cytologic features of indi-
vidual cases of carcinoid tumor of the lung in fine-needle
aspiration specimens in the College of American Patholo-
gists Non-Gynecologic Cytology Program with the fre-
quency of misclassification as small cell carcinoma.

Design.—We reviewed 1100 interpretations from 26 dif-
ferent cases of carcinoid tumor in lung fine-needle aspi-
ration specimens in the College of American Pathologists
Non-Gynecologic Cytology Program and correlated the cy-
tologic features with the performance in the program.

Results.—Cases were divided into those that were fre-
quently misclassified as small cell carcinoma (at least 20%
of the responses, 19 cases) and those that were infrequent-
ly misclassified as small cell carcinoma (!10% of all re-
sponses, 7 cases). All cases had areas with classic features
of carcinoid tumor. Cases were reviewed independently by
3 cytopathologists specifically looking for cytologic fea-
tures that might be responsible for misclassification as
small cell carcinoma. All 7 cases that were infrequently
misclassified consisted of numerous monotonous well-pre-
served tumor cells that were either entirely round or were
a mixture of round and spindle-shaped cells. Six of 7 cases
showed a prominent streaming vascular pattern with tu-

mor cells attached to the endothelial cell core. In contrast,
cases that were frequently misclassified had 1 of 6 patterns
that were not seen in cases that were rarely misclassified.
These 6 patterns were: (1) poorly preserved and pale-stain-
ing cells with fine chromatin and a suggestion of molding
(5 cases); (2) numerous large, well-preserved, spindle-
shaped cells (2 cases); (3) numerous cells varying markedly
in both size and shape (both round and spindle-shaped
cells), with a common finding of degenerated, smudgy,
small round and spindle-shaped cells (9 cases); (4) hypo-
cellular specimens (8 cases); (5) obscuration of cells by
blood (2 cases); and (6) tumor cells present predominantly
in groups, with few isolated cells (8 cases). In none of these
cases were mitoses or true necrosis identified.

Conclusions.—Frequent misclassification of carcinoid
tumor as small cell carcinoma in lung fine-needle aspira-
tion specimens in this program correlates strongly with
specific cytologic features, some of which are common in
small cell carcinoma (fine chromatin, molding, smudgy
chromatin) and others that are not (spindle-shaped cells).
In addition, hypocellular specimens or specimens with cel-
lular obscuration performed poorly, along with specimens
exhibiting absence of the commonly described carcinoid
feature of streaming vascularity. Awareness of these pat-
terns may aid in avoiding misdiagnosis.

(Arch Pathol Lab Med. 2005;129:614–618)

The cytologic features of carcinoid tumor of the lung
have been well described.1–7 Principle features include

either round or spindle-shaped cells with a salt-and-pep-
per chromatin pattern, variably sized nucleoli, granular
cytoplasm, and architecture showing the presence of
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prominent streaming vascular patterns with adherent tu-
mor cells.3 Nevertheless, carcinoid tumors belong to the
general category of neuroendocrine carcinomas, a family
that also includes small cell carcinoma. In some cases the
cytologic distinction between the 2 entities can be difficult.
This distinction is clinically essential, because prognosis
and treatment are substantially different between the 2
entities. In addition, atypical carcinoid, a tumor that is
clinically intermediate and shares cytologic features with
both carcinoid and small cell carcinoma, exists and must
be differentiated where possible.

The College of American Pathologists (CAP) Non-Gy-
necologic Cytology Program is an educational, peer-com-
parison, glass slide–based program that includes cases of
carcinoid tumor. In data analyzed from participant an-
swers for the challenges, it was recently noted that the
most common misinterpretation for cases referenced as
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Figure 3. Carcinoid tumor aspirates frequently misclassified as small cell carcinoma. Cells are poorly preserved and stained, have fine chromatin,
and give a suggestion of molding (Papanicolaou stain, original magnification !1000).

Figure 4. Carcinoid tumor aspirates that were frequently misclassified as small cell carcinoma. Aspirates consisted of a variety of appearances.
Some areas showed numerous large, well-preserved, spindle-shaped cells (A), whereas others showed smaller round and spindled cells with
degeneration and dark, smudgy chromatin. Occasional large, irregular nuclei with degenerative changes were noted (B, C, D) (Papanicolaou stain,
original magnification !1000).
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Cell Carcinoma of the Lung

Correlating Cytologic Features and Performance in the College of American
Pathologists Non-Gynecologic Cytology Program
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! Context.—The cytologic features of small cell carcinoma
of the lung are well described. Nevertheless, some small
cell carcinomas may be difficult to reproducibly distinguish
from non–small cell carcinomas, and this distinction car-
ries significant clinical importance.

Objective.—To correlate the cytologic features of indi-
vidual cases of small cell carcinoma of the lung in fine-
needle aspiration specimens from the College of American
Pathologists Non-Gynecologic Peer Comparison Cytology
Program with the frequency of misclassification as non–
small cell carcinoma.

Design.—We reviewed 1185 interpretations of 23 dif-
ferent cases of small cell carcinoma in lung fine-needle
aspiration specimens and correlated the cytologic features
noted in these cases with performance in the program.

Results.—Cases were divided into those that were fre-
quently misclassified as non–small cell carcinoma (at least
10% of the responses, 11 cases) and those that were in-
frequently misclassified as non–small cell carcinoma (!5%
of all responses, 12 cases). All cases had areas on the slides
with classic features of small cell carcinoma. However, 10

of 11 cases that were frequently misclassified as non–small
cell carcinoma had cells with either increased cytoplasm
(4 cases), cytoplasmic globules (so-called paranuclear blue
bodies) (3 cases), or apparent intracytoplasmic lumina (3
cases). These features were not identified in cases that were
infrequently misclassified (P ! .005). In addition, cases
more frequently misclassified as non–small cell carcinoma
tended to show better overall cellular and group preser-
vation.

Conclusions.—Frequent misclassification of small cell
carcinoma as non–small cell carcinoma in lung fine-needle
aspiration specimens in this program correlates strongly
with the presence of cytoplasmic features that may suggest
non–small cell carcinoma or with the presence of para-
nuclear blue bodies. Misclassification in this program may
reflect a variety of factors, including the variation in the
cytologic features of individual cases, but also the lack of
wide recognition that some features of non–small cell car-
cinoma may also be noted in well-preserved cases of small
cell carcinoma.

(Arch Pathol Lab Med. 2005;129:619–623)

The cytologic features of small cell carcinoma of the lung
have been well described in the literature to date.1–10

Principle features include cells averaging approximately
1.5 times the size of lymphocytes with scant cytoplasm,
finely granular chromatin with a typical salt-and-pepper
granular appearance, absent to inconspicuous nucleoli,
nuclear molding, and associated apoptosis and mitotic fig-
ures. Distinguishing between small cell carcinoma and
non–small cell carcinoma is a routine task in lung fine-
needle aspirate practice and is associated with significant
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differences in patient therapy and prognosis. Hence, it is
an important distinction and one that cytologists are
called on to make reliably. Nevertheless, in some cases,
the distinction can be difficult. Combined and mixed tu-
mors, although rare, are well described, but even in this
circumstance, recognition of a small cell component with-
in a combined tumor is important, because this portion of
the cancer drives management decisions. In addition, it is
our experience that both poorly differentiated squamous
cell carcinoma and adenocarcinoma can strongly resemble
small cell carcinoma, and we have seen examples in the
College of American Pathologists (CAP) Program where
tumors with these reference diagnoses have been consis-
tently misclassified as such based on cytologic review.

The CAP Non-Gynecologic Cytology Program is an ed-
ucational program that includes refereed and biopsy-con-
firmed cases of small cell carcinoma from fine-needle as-
piration specimens. We recently noted that in some indi-
vidual cases, a significant fraction of participants’ respons-
es were non–small cell carcinoma. To identify the potential
causes for this misclassification, the cytologic features of
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called on to make reliably. Nevertheless, in some cases,
the distinction can be difficult. Combined and mixed tu-
mors, although rare, are well described, but even in this
circumstance, recognition of a small cell component with-
in a combined tumor is important, because this portion of
the cancer drives management decisions. In addition, it is
our experience that both poorly differentiated squamous
cell carcinoma and adenocarcinoma can strongly resemble
small cell carcinoma, and we have seen examples in the
College of American Pathologists (CAP) Program where
tumors with these reference diagnoses have been consis-
tently misclassified as such based on cytologic review.

The CAP Non-Gynecologic Cytology Program is an ed-
ucational program that includes refereed and biopsy-con-
firmed cases of small cell carcinoma from fine-needle as-
piration specimens. We recently noted that in some indi-
vidual cases, a significant fraction of participants’ respons-
es were non–small cell carcinoma. To identify the potential
causes for this misclassification, the cytologic features of
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an important distinction and one that cytologists are
called on to make reliably. Nevertheless, in some cases,
the distinction can be difficult. Combined and mixed tu-
mors, although rare, are well described, but even in this
circumstance, recognition of a small cell component with-
in a combined tumor is important, because this portion of
the cancer drives management decisions. In addition, it is
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cell carcinoma and adenocarcinoma can strongly resemble
small cell carcinoma, and we have seen examples in the
College of American Pathologists (CAP) Program where
tumors with these reference diagnoses have been consis-
tently misclassified as such based on cytologic review.
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firmed cases of small cell carcinoma from fine-needle as-
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vidual cases, a significant fraction of participants’ respons-
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the distinction can be difficult. Combined and mixed tu-
mors, although rare, are well described, but even in this
circumstance, recognition of a small cell component with-
in a combined tumor is important, because this portion of
the cancer drives management decisions. In addition, it is
our experience that both poorly differentiated squamous
cell carcinoma and adenocarcinoma can strongly resemble
small cell carcinoma, and we have seen examples in the
College of American Pathologists (CAP) Program where
tumors with these reference diagnoses have been consis-
tently misclassified as such based on cytologic review.

The CAP Non-Gynecologic Cytology Program is an ed-
ucational program that includes refereed and biopsy-con-
firmed cases of small cell carcinoma from fine-needle as-
piration specimens. We recently noted that in some indi-
vidual cases, a significant fraction of participants’ respons-
es were non–small cell carcinoma. To identify the potential
causes for this misclassification, the cytologic features of
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! Context.—The cytologic features of small cell carcinoma
of the lung are well described. Nevertheless, some small
cell carcinomas may be difficult to reproducibly distinguish
from non–small cell carcinomas, and this distinction car-
ries significant clinical importance.

Objective.—To correlate the cytologic features of indi-
vidual cases of small cell carcinoma of the lung in fine-
needle aspiration specimens from the College of American
Pathologists Non-Gynecologic Peer Comparison Cytology
Program with the frequency of misclassification as non–
small cell carcinoma.

Design.—We reviewed 1185 interpretations of 23 dif-
ferent cases of small cell carcinoma in lung fine-needle
aspiration specimens and correlated the cytologic features
noted in these cases with performance in the program.

Results.—Cases were divided into those that were fre-
quently misclassified as non–small cell carcinoma (at least
10% of the responses, 11 cases) and those that were in-
frequently misclassified as non–small cell carcinoma (!5%
of all responses, 12 cases). All cases had areas on the slides
with classic features of small cell carcinoma. However, 10

of 11 cases that were frequently misclassified as non–small
cell carcinoma had cells with either increased cytoplasm
(4 cases), cytoplasmic globules (so-called paranuclear blue
bodies) (3 cases), or apparent intracytoplasmic lumina (3
cases). These features were not identified in cases that were
infrequently misclassified (P ! .005). In addition, cases
more frequently misclassified as non–small cell carcinoma
tended to show better overall cellular and group preser-
vation.

Conclusions.—Frequent misclassification of small cell
carcinoma as non–small cell carcinoma in lung fine-needle
aspiration specimens in this program correlates strongly
with the presence of cytoplasmic features that may suggest
non–small cell carcinoma or with the presence of para-
nuclear blue bodies. Misclassification in this program may
reflect a variety of factors, including the variation in the
cytologic features of individual cases, but also the lack of
wide recognition that some features of non–small cell car-
cinoma may also be noted in well-preserved cases of small
cell carcinoma.

(Arch Pathol Lab Med. 2005;129:619–623)

The cytologic features of small cell carcinoma of the lung
have been well described in the literature to date.1–10

Principle features include cells averaging approximately
1.5 times the size of lymphocytes with scant cytoplasm,
finely granular chromatin with a typical salt-and-pepper
granular appearance, absent to inconspicuous nucleoli,
nuclear molding, and associated apoptosis and mitotic fig-
ures. Distinguishing between small cell carcinoma and
non–small cell carcinoma is a routine task in lung fine-
needle aspirate practice and is associated with significant
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Figure 1. Cells showing increased cytoplasm from cases of small cell carcinoma that were frequently mistaken for non–small cell carcinoma
(Papanicolaou stain, original magnification !1000).

Figure 2. Cells from cases of small cell carcinoma frequently show cytoplasmic globules (so-called paranuclear blue bodies) (Papanicolaou stain,
original magnification !1000).

Figure 3. Cells with pseudoglandular group conformations with apparent ill-formed lumen (a) and intracytoplasmic vacuole (b) (Papanicolaou
stain, original magnification !1000).
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stain, original magnification !1000).
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