
November-December 2017  g  THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY e303 Volume 15/Number 6

Clinical presentation, diagnosis, and 
management of typical and atypical 
bronchopulmonary carcinoid

Carcinoid lung tumors represent the most 
indolent form of a spectrum of broncho-
pulmonary neuroendocrine tumors (NETs) 

that includes small-cell carcinoma as its most malig-
nant member, as well as several other forms of inter-
mediately aggressive tumors, such as atypical car-
cinoid.1 Carcinoids represent 1.2% of all primary 
lung malignancies.  �eir incidence in the United 
States has increased rapidly over the last 30 years 
and is currently about 6% a year. Lung carcinoids 
are more prevalent in whites compared with blacks, 
and in Asians compared with non-Asians. �ey are 
less common in Hispanics compared with non-
Hispanics.1 Typical carcinoids represent 80%-90% 
of all lung carcinoids and occur more frequently in 
the �fth and sixth decades of life. �ey can, however, 
occur at any age, and are the most common lung 
tumor in childhood.1

Etiology and risk factors
Unlike carcinoma of the lung, no external environ-
mental toxin or other stimulus has been identi�ed as 
a causative agent for the development of pulmonary 
carcinoid tumors. It is not clear if there is an associa-
tion between bronchial NETs and smoking.1 Nearly 
all bronchial NETs are sporadic; however, they can 
rarely occur in the setting of multiple endocrine 
neoplasia type 1.1

Presentation
About 60% of the patients with bronchial carci-
noids are symptomatic at presentation. �e most 
common clinical �ndings are those associated with 
bronchial obstruction, such as persistent cough, 
hemoptysis, and recurrent or obstructive pneumo-
nitis. Wheezing, chest pain, and dyspnea also may 
be noted.2 Various endocrine or neuroendocrine 
syndromes can be initial clinical manifestations 
of either typical or atypical pulmonary carcinoid 
tumors, but that is not common Cushing syndrome 
(ectopic production and secretion of adrenocortico-
tropic hormone [ACTH]) may occur in about 2% of 
lung carcinoid.3 In cases of malignancy, the presence 
of metastatic disease can produce weight loss, weak-
ness, and a general feeling of ill health.

Diagnostic work-up
Biochemical test
�ere is no biochemical study that can be used as 
a screening test to determine the presence of a car-
cinoid tumor or to diagnose a known pulmonary 
mass as a carcinoid tumor. Neuroendocrine cells 
produce biologically active amines and peptides that 
can be detected in serum and urine. Although the 
syndromes associated with lung carcinoids are seen 
in about 1%-2% of the patients, assays of speci�c 
hormones or other circulating neuroendocrine sub-
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stances, such as ACTH, melanocyte-stimulating hormone, 
or growth hormone may establish the existence of a clini-
cally suspected syndrome.

Chest radiography
An abnormal �nding on chest radiography is present in 
about 75% of patients with a pulmonary carcinoid tumor.1

Findings include either the presence of the tumor mass 
itself or indirect evidence of its presence observed as paren-
chymal changes associated with bronchial obstruction from 
the mass.

Computed-tomography imaging
High-resolution computed-tomography (CT) imaging is 
the one of the best types of CT examination for evalua-
tion of a pulmonary carcinoid tumor.4 A CT scan provides 
excellent resolution of tumor extent, location, and the pres-
ence or absence of mediastinal adenopathy. It also aids in 
morphologic characterization of peripheral (Figure 1) and 
especially centrally located carcinoids, which may be purely 
intraluminal (polypoid con�guration), exclusively extra 
luminal, or more frequently, a mixture of intraluminal and 
extraluminal components.

CT scans may also be helpful for di¥erentiating tumor 
from postobstructive atelectasis or bronchial obstruction-
related mucoid impaction. Intravenous contrast in CT 
imaging can be useful in di¥erentiating malignant from 
benign lesions. Because carcinoid tumors are highly vas-
cular, they show greater enhancement on contrast CT than 
do benign lesions. �e sensitivity of CT for detecting met-
astatic hilar or mediastinal nodes is high, but speci�city is 
as low as 45%.4

Typical carcinoid is rarely metastatic so most patients do 

not need CT or MRI imaging to evaluate for liver involve-
ment. Liver imaging is appropriate in patients with evidence 
of mediastinal involvement, relatively high mitotic rate, or 
clinical evidence of the carcinoid syndrome.8 To evaluate for 
metastatic spread to the liver, multiphase contrast-enhanced 
liver CT scans should be performed with arterial and portal-
venous phases because carcinoid liver metastases are often 
hypervascular and appear isodense relative to the liver paren-
chyma after contrast administration.4 An MRI is often pre-
ferred the modality to evaluate for metastatic spread to the 
liver because of its higher sensitivity.5

Positron-emission tomography
Although carcinoid tumors of the lung are highly vascular, 
they do not show increased metabolic activity on positron-
emission tomography (PET) and would be incorrectly des-
ignated as benign lesions on the basis of �ndings from a 
PET scan. Fludeoxyglucose F-18 PET has shown utility as 
a radiologic marker for atypical carcinoids, particularly for 
those with a higher proliferation index with Ki-67 index 
of 10%-20%.6

Radionucleotide studies
Somatostatin receptors (SSRs) are present in many tumors 
of neuroendocrine origin, including carcinoid tumors. 
�ese receptors interact with each other and undergo 
dimerization and internalization. SSTR subtypes (SSTRs) 
overexpressed in NETs are related to the type, origin, and 
grade of di¥erentiation of tumor. �e overexpression of an 
SSTR is a characteristic feature of bronchial NETs, which 
can be used to localize the primary tumor and its metas-
tases by imaging with the radiolabeled SST analogues. 
Radionucleotide imaging modalities commonly used 
include single-photon–emission tomography and posi-
tron-emission tomography.

With regard to SSR scintigraphy testing, PET using 
Ga–DOTATATE/TOC is preferable to Octreoscan if it is 
available, because o¥ers better spatial resolution and has a 
shorter scanning time. It has sensitivity of 97% and speci-
�city of 92% and hence is preferable over Octreoscan in 
highly aggressive, atypical bronchial NETs. It also provides 
an estimate of receptor density and evidence of the func-
tionality of receptors, which helps with selection of suitable 
treatments that act on these receptors.7

Tumor markers
Serum levels of chromogranin A in bronchial NETs are 
expressed at a lower rate than are other sites of carcinoid 
tumors, so its measurement is of limited utility in following 
disease activity in bronchial NETs.4,8

Bronchoscopy
About 75% of pulmonary carcinoids are visible on bron-
choscopy. �e bronchoscopic appearance may be char-

FIGURE 1 A computed-tomography image (AP view) showing peripheral 
bronchial carcinoid (small white mass, top right) in a 57-year-old woman.
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acteristic but it is preferable that brushings or biopsy be 
performed to con�rm the diagnosis. For central tumors 
endobronchial; and for peripheral tumors, CT-guided 
percutaneous biopsy is the accepted diagnostic approach. 
Cytologic study of bronchial brushings is more sensitive 
than sputum cytology, but the diagnostic yield of brushing 
is low overall (about 40%) and hence �ne-needle biopsy is 
preferred. 8

A negative �nding on biopsy should not produce a false 
sense of con�dence. If a suspicion of malignancy exists 
despite a negative �nding on transthoracic biopsy, surgi-
cal excision of the nodule and pathologic analysis should 
be undertaken.

Histological �ndings
In typical carcinoid tumors, cells tend to group in nests, 
cords, or broad sheets. Arrangement is orderly, with groups 
of cells separated by highly vascular septa of connective tis-
sue.9 Individual cell features include small and polygonal 
cells with �nely granular eosinophilic cytoplasm (Figure 2). 
Nuclei are small and round. Mitoses are infrequent (Figure 
3). On electron microscopy, well-formed desmosomes and 
abundant neurosecretory granules are seen. Many pulmo-
nary carcinoid tumors stain positive for a variety of neu-
roendocrine markers. Electron microscopy is of historical 
interest but is not used for tissue diagnosis for bronchial 
carcinoid patients. 

Typical vs atypical tumors
In all, 10% of the carcinoid tumors are atypical in nature. 
�ey are generally larger than typical carcinoids and are 
located in the periphery of the lung in about 50% of cases. 
�ey have more aggressive behavior and tend to metasta-
size more commonly.2 Neither location nor size are distin-
guishing features. �e distinction is based on histology and 
includes one or all of the following features:8,9

n Increased mitotic activity in a tumor with an identi�able 
carcinoid cellular arrangement with 2-10 mitotic �gures 
per high-power �eld.9 

n Pleomorphism and irregular nuclei with hyperchroma-
tism and prominent nucleoli.
n Areas of increased cellularity with loss of the regular, 
organized architecture observed in typical carcinoid.
n Areas of necrosis within the tumor.

Ki-67 cell proliferation labeling index can be used to dis-
tinguish between high-grade lung NETs (>40%) and car-
cinoids (<20%), particularly in crushed biopsy specimens in 
which carcinoids may be mistaken for small-cell lung can-
cers. However, given overlap in the distribution of Ki-67 
labeling index between typical carcinoids (≤5%) and atypi-
cal carcinoids (≤20%), Ki-67 expression does not reliably 
distinguish between well-di¥erentiated lung carcinoids. 
�e utility of Ki-67 to di¥erentiate between typical  and 
atypical carcinoids has yet to be established, and it is not 

presently recommended.9 Hence, the number of mitotic 
�gures per high-power �eld of viable tumor area and pres-
ence or absence of necrosis continue to be the salient fea-
tures distinguishing typical and atypical bronchial NETs.

Staging10

Lung NETs are staged using the same tumor, node, metas-
tasis (TNM) classi�cation from the American Joint 
Committee on Cancer (AJCC) that is used for broncho-
genic lung carcinomas (Table). Typical bronchial NETs 
most commonly present as stage I tumors, whereas more 
than one-half of atypical tumors are stage II (broncho-

FIGURE 2 Nests of lightly eosinophilic cells (stained slightly darker pink) 
with relatively low nuclear grade and granular chromatin. H&E, x100

FIGURE 3 Typical carcinoid with ˂1 mitotic �gure per 10 high-power �elds 
(top, off-center to the left). H&E, x100
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pulmonary nodal involvement) or III (mediastinal nodal 
involvement) at presentation.

Treatment
Localized or nonmetastatic and rescetable disease

Surgical treatment. As with other non–small-cell lung 
cancers (NSCLCs), surgical resection is the treatment of 
choice for early-stage carcinoid. �e long-term prognosis 
is typically excellent, with a 10-year disease-free survival of 
77%-94%.11, 12 �e extent of resection is determined by the 
tumor size, histology, and location. For NSCLC, the stan-
dard surgical approach is the minimal anatomic resection 
(lobectomy, sleeve lobectomy, bilobectomy, or pneumonec-
tomy) needed to get microscopically negative margins, with 
an associated mediastinal and hilar lymph node dissection 
for staging.13

Given the indolent nature of typical carcinoids, there 
has been extensive research to evaluate whether a sublobar 
resection is oncologically appropriate for these tumors. 
Although there are no comprehensive randomized stud-

ies comparing sublobar resection with lobectomy for typ-
ical carcinoids, �ndings from numerous database reviews 
and single-center studies suggest that sublobar resections 
are noninferior.14-17 Due to the higher nodal metastatic rate 
and the overall poorer prognosis associated with atypical 
carcinoids, formal anatomic resection is still recommended 
with atypical histology.18

An adaptive approach must be taken for patients who 
undergo wedge resection of pulmonary lesions without a 
known diagnosis. If intraoperative frozen section is con-
sistent with carcinoid and the margins are negative, medi-
astinal lymph node dissection should be performed. If the 
patient is node negative, then completion lobectomy is not 
required. In node-positive patients with adequate pulmo-
nary reserve, lobectomy should be performed regardless of 
histology. If atypical features are found during pathologic 
evaluation, then interval completion lobectomy may be 
patients with adequate pulmonary reserve.19,20

As with other pulmonary malignancies, clinical or radio-
graphic suspicion of mediastinal lymph node involve-
ment requires invasive staging before pulmonary resection 

TABLE The tumor, node, metastasis (TNM) classi�cation system10

Primary tumor, T

T1
   
   T1a
   T1b
   T1c

Tumor ≤3 cm in greatest dimension surrounded by lung or visceral pleura without bronchoscopic evidence of invasion 
more proximal than the lobar bronchus (ie, not in the main bronchus)
Tumor >1 cm in greatest dimension
Tumor >1 cm but ≤2 cm in greatest dimension
Tumor >2 cm but ≤3 cm in greatest dimension

T2 Tumor >3 cm but ≤5 cm or tumor with any of the following features:
n Involves main bronchus regardless of distance from the carina but without involvement of the carina
n Invades visceral pleura
n Associated with atelectasis or obstructive pneumonitis that extends to the hilar region, involving part or all of the lung

T3 Tumor >5 cm but ≤7 cm in greatest dimension or associated with separate tumor nodule(s) in the same lobe as the 
primary tumor or directly invades any of the following structures: chest wall (including the parietal pleura and superior 
sulcus tumors), phrenic nerve, parietal pericardium

T4 Tumor >7 cm in greatest dimension or associated with separate tumor nodule(s) in a different ipsilateral lobe than that 
of the primary tumor or invades any of the following structures: diaphragm, mediastinum, heart, great vessels, trachea, 
recurrent laryngeal nerve, esophagus, vertebral body, and carina

Regional lymph nodes, N

N0 No regional lymph node metastases

N1 Metastasis in ipsilateral peribronchial and/or ipsilateral hilar lymph nodes and intrapulmonary nodes, including 
involvement by direct extension

N2 Metastasis in ipsilateral mediastinal and/or subcarinal lymph node(s)

N3 Metastasis in contralateral mediastinal, contralateral hilar, ipsilateral or contralateral scalene, or supraclavicular lymph 
node(s)

Distant metastasis, M

M0 No distant metastasis

M1
   M1a
   M1b
   M1c

Distant metastasis
Separate tumor nodule(s) in a contralateral lobe; tumor with pleural or pericardial nodule(s) or malignant pleural or 
pericardial effusion
Single extrathoracic metastas 
Multiple extrathoracic metastases in one or more organs



November-December 2017  g  THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY e307 Volume 15/Number 6

is considered. If the patient is proven to have mediastinal 
metastatic disease, then multimodality treatment should be 
considered.20

Adjuvant therapy. Postoperative adjuvant therapy for most 
resected bronchial NETs, even in the setting of positive 
lymph nodes, is generally not recommended.7 In clinical 
practice, adjuvant platinum-based chemotherapy with or 
without radiation therapy (RT) is a reasonable option for 
patients with histologically aggressive-appearing or poorly 
di¥erentiated stage III atypical bronchial NETs, although 
there is only limited evidence to support this. RT is a rea-
sonable option for atypical bronchial NETs if gross resid-
ual disease remains after surgery, although it has not been 
proven that this improves outcomes.7

Nonmetastatic and unresectable disease
For inoperable patients and for those with surgically unre-
sectable but nonmetastatic disease, options for local con-
trol of tumor growth include RT with or without concur-
rent chemotherapy and palliative endobronchial resection 
of obstructing tumor.21

Metastatic and unresectable disease

Everolimus. In February 2016, everolimus was approved 
by the US Food and Drug Administration (FDA) as �rst-
line therapy for progressive, well-di¥erentiated, nonfunc-
tional NETs of lung origin that are unresectable, locally 
advanced, or metastatic. �e aApproval was based on the 
RADIANT-4 trial, in which median progression-free sur-
vival was 11 months in the 205 patients allocated to receive 
everolimus (10 mg/day) and 3.9 months in the 97 patients 
who received placebo. Everolimus was associated with a 52% 
reduction in the estimated risk of progression or death.22

Somastatin analogues (SSA). �ere is lack of compre-
hensive data on the role of SSA compared with everolimus 
in lung carcinoid. �e National Comprehensive Cancer 
Network (NCCN) guidelines on NETs and SCLCs recom-
mend the consideration of octreotide or lanreotide as �rst-
line therapies for select patients with symptoms of carcinoid 
syndrome or octreotide-positive scans.21 Guidelines from 
the European Neuroendocrine Tumor Society (ENETS)19

also recommend the use of SSAs as a �rst-line option in 
patients with: lung carcinoids exhibiting hormone-related 
symptoms or slowly progressive typical or atypical carcinoid 
with a low proliferative index (preferably Ki-67 <10%), pro-
vided there is a strongly positive SSTR status.

In cases in which metastatic lung NETs are associated 
with the carcinoid syndrome, initiation of long-acting SSA 
therapy in combination with everolimus is recommended.

Cytotoxic chemotherapy. According to the NCCN guide-

lines, cisplatin-etoposide or other cytotoxic regimens (eg, 
those that are temozolomide based) are recommended for 
advanced typical and atypical carcinoids, with cisplatin-
etoposide being the preferred �rst-line systemic regimen in 
stage IV atypical carcinoid.22 ENETS guidelines stipulate 
that systemic chemotherapy is generally restricted to atypi-
cal carcinoid after failure of �rst-line therapies and only 
under certain conditions (Ki-67 >15%, rapidly progressive 
disease, and SSTR-negative disease).19 Based on a sum-
mary of NCCN and ENET guidelines:
n For patients with highly aggressive atypical bronchial 
NETs, a combination of platinum- and etoposide-based 
regimens such as those used for small-cell lung cancer has 
shown better response rate and overall survival data.
n For patients with typical or atypical bronchial NETs, 
temozolomide can be used as monotherapy or combination 
with capecitabine, although there are no �ndings from large 
randomized controlled trials to support this. Capecitabine-
temozolomide has recently shown moderate activity in a 
small, single-institution study of patients with advanced
lung carcinoids (N = 19), with 11 of 17 assessable patients 
(65%) demonstrating stable disease or partial response.23

n �e following regimens can also be used for advanced 
disease after failure of somastatin analogues, although there 
are limited data for objective responses:24,25 °uorouracil plus 
dacarbazine; epirubicin, capecitabine plus oxaliplatin; and 
capecitabine plus liposomal doxorubicin.

Participation in a clinical trial should be encouraged for 
patients with progressive bronchial NETs during any line 
of therapy. For patients who have a limited, potentially 
resectable liver-isolated metastatic NET, surgical resection 
should be pursued. For more extensive unresectable liver-
dominant metastatic disease, treatment options include 
embolization, radiofrequency ablation, and cryoablation.20,22

Posttreatment surveillance
Posttreatment surveillance after resection of node-posi-
tive typical bronchial NETs and for all atypical tumors.26

Patients with lymph-node–negative typical bronchial 
NETs are very unlikely to bene�t from postoperative sur-
veillance because of the very low risk of recurrence. CT 
imaging (including the thorax and abdomen) every 6 
months for 2 years, followed by annual scans for a total of 
5-10 years are a reasonable surveillance schedule.

Prognosis18,27

Typical bronchial NETs have an excellent prognosis after 
surgical resection. Reported 5-year survival rates are 87%-
100%; the corresponding rates at 10 years are 82%-87%. 
Features associated with negative prognostic signi�cance 
include lymph-node involvement and incomplete resection.

Atypical bronchial NETs have a worse prognosis than do 
typical tumors. Five-year survival rates range widely, from 
30%-95%; the corresponding rates at 10 years are 35%-

Hashmi et al
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56%. Atypical tumors have a greater tendency to metas-
tasize (16%-23%) and recur locally (3%-25%). Distant 
metastases to the liver or bone are more common than local 
recurrence. Adverse in°uence of nodal metastases on prog-

nosis is more profound than for typical tumors. Survival 
rates by stage for patients who underwent surgical resec-
tion (including typical and atypical carcinoid27) are: stage I, 
93%; stage II, 85%; stage III, 75%; and stage IV, 57%.


