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of lung NETs: benign or low-grade malignant (typical carcinoid),
low-grade malignant (atypical carcinoid), and high-grade malignant
(poorly differentiated carcinoma of the large-cell or small-cell type).
The WHO classification includes four general categories: typical
carcinoid, atypical carcinoid, large-cell neuroendocrine carcinoma,
and small-cell carcinoma. The ratio of typical to atypical carcinoids is
8–10:1, with the typical carcinoids comprising 1–2% of lung tumors,
atypical 0.1–0.2%, large-cell neuroendocrine tumors 0.3%, and smallcell lung cancer 9.8% of all lung tumors. These different categories of
lung NETs have different prognoses, varying from excellent for typical carcinoid to poor for small-cell neuroendocrine carcinomas. The
occurrence of large-cell and small-cell lung carcinoids, but not typical
or atypical lung carcinoids, is related to tobacco use. The 5-year survival is very much influenced by the classification of the tumor, with
survival of 92–100% for patients with a typical carcinoid, 61–88% with
an atypical carcinoid, 13–57% with a large-cell neuroendocrine tumor,
and 5% with a small-cell lung cancer.

PART 7
Oncology and Hematology

Gastric NET (Carcinoids) Gastric NETs (carcinoids) account for 3
of every 1000 gastric neoplasms and 1.3–2% of all carcinoids, and
their relative frequency has increased three- to fourfold over the
last five decades (2.2% in 1950 to 9.6% in 2000–2007, SEER data).
At present, it is unclear whether this increase is due to better detection with the increased use of upper GI endoscopy or to a true
increase in incidence. Gastric NETs (carcinoids) are classified into
three different categories, and this has important implications for
pathogenesis, prognosis, and treatment. Each originates from gastric
enterochromaffin-like (ECL) cells, one of the six types of gastric neuroendocrine cells, in the gastric mucosa. Two subtypes are associated
with hypergastrinemic states, either chronic atrophic gastritis (type
I) (80% of all gastric NETs [carcinoids]) or Zollinger-Ellison syndrome, which is almost always a part of the MEN 1 syndrome (type
II) (6% of all cases). These tumors generally pursue a benign course,
with type I uncommonly (<10%) associated with metastases, whereas
type II tumors are slightly more aggressive, with 10–30% associated
with metastases. They are usually multiple, small, and infiltrate only
to the submucosa. The third subtype of gastric NETs (carcinoids)
(type III) (sporadic) occurs without hypergastrinemia (14–25% of
all gastric carcinoids) and has an aggressive course, with 54–66%
developing metastases. Sporadic carcinoids are usually single, large
tumors; 50% have atypical histology, and they can be a cause of the
carcinoid syndrome. Five-year survival is 99–100% in patients with
type I, 60–90% in patients with type II, and 50% in patients with type
III gastric NETs (carcinoids).
CLINICAL PRESENTATION OF NETs (CARCINOIDS)
GI/Lung NET (Carcinoid) Without the Carcinoid Syndrome The age of
patients at diagnosis ranges from 10 to 93 years, with a mean age of
63 years for the small intestine and 66 years for the rectum. The presentation is diverse and is related to the site of origin and the extent
of malignant spread. In the appendix, NETs (carcinoids) usually are
found incidentally during surgery for suspected appendicitis. SI NETs
(carcinoids) in the jejunoileum present with periodic abdominal
pain (51%), intestinal obstruction with ileus/invagination (31%), an
abdominal tumor (17%), or GI bleeding (11%). Because of the vagueness of the symptoms, the diagnosis usually is delayed approximately
2 years from onset of the symptoms, with a range up to 20 years.
Duodenal, gastric, and rectal NETs (carcinoids) are most frequently
found by chance at endoscopy. The most common symptoms of rectal
carcinoids are melena/bleeding (39%), constipation (17%), and diarrhea (12%). Bronchial NETs (carcinoids) frequently are discovered
as a lesion on a chest radiograph, and 31% of the patients are asymptomatic. Thymic NETs (carcinoids) present as anterior mediastinal
masses, usually on chest radiograph or computed tomography (CT)
scan. Ovarian and testicular NETs (carcinoids) usually present as
masses discovered on physical examination or ultrasound. Metastatic
NETs (carcinoids) in the liver frequently presents as hepatomegaly in
a patient who may have minimal symptoms and nearly normal liver
function test results.
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GI-NETs (CARCINOIDS) WITH SYSTEMIC SYMPTOMS DUE TO SECRETED PRODUCTS
GI/lung NETs (carcinoids) immunocytochemically can contain
numerous GI peptides: gastrin, insulin, somatostatin, motilin, neurotensin, tachykinins (substance K, substance P, neuropeptide K), glucagon, gastrin-releasing peptide, vasoactive intestinal peptide (VIP), PP,
ghrelin, other biologically active peptides (ACTH, calcitonin, growth
hormone), prostaglandins, and bioactive amines (serotonin). These
substances may or may not be released in sufficient amounts to cause
symptoms. In various studies of patients with GI-NETs (carcinoids),
elevated serum levels of PP were found in 43%, motilin in 14%, gastrin
in 15%, and VIP in 6%. Foregut NETs (carcinoids) are more likely
to produce various GI peptides than are midgut NETs (carcinoids).
Ectopic ACTH production causing Cushing’s syndrome is seen
increasingly with foregut carcinoids (respiratory tract primarily) and,
in some series, has been the most common cause of the ectopic ACTH
syndrome, accounting for 64% of all cases. Acromegaly due to growth
hormone–releasing factor release occurs with foregut NETs (carcinoids), as does the somatostatinoma syndrome, but rarely occurs with
duodenal NETs (carcinoids). The most common systemic syndrome
with GI-NETs (carcinoids) is the carcinoid syndrome, which is discussed in detail in the next section.
CARCINOID SYNDROME
Clinical Features The cardinal features from a number of series at presentation as well as during the disease course are shown in Table 113-7.
Flushing and diarrhea are the two most common symptoms, occurring
in a mean of 69–70% of patients initially and in up to 78% of patients
during the course of the disease. The characteristic flush is of sudden
onset; it is a deep red or violaceous erythema of the upper body, especially the neck and face, often associated with a feeling of warmth and
occasionally associated with pruritus, lacrimation, diarrhea, or facial
edema. Flushes may be precipitated by stress; alcohol; exercise; certain
foods, such as cheese; or certain agents, such as catecholamines, pentagastrin, and serotonin reuptake inhibitors. Flushing episodes may be
brief, lasting 2–5 min, especially initially, or may last hours, especially
later in the disease course. Flushing usually is associated with metastatic midgut NETs (carcinoids) but can also occur with foregut NETs
(carcinoids). With bronchial NETs (carcinoids), the flushes frequently
are prolonged for hours to days, reddish in color, and associated with
salivation, lacrimation, diaphoresis, diarrhea, and hypotension. The
flush associated with gastric NETs (carcinoids) can also be reddish in
color, but with a patchy distribution over the face and neck, although
the classic flush seen with midgut NETs (carcinoids) can also be seen
with gastric NETs (carcinoids). It may be provoked by food and have
accompanying pruritus.
Diarrhea usually occurs with flushing (85% of cases). The diarrhea
usually is described as watery, with 60% of patients having <1 L/d
of diarrhea. Steatorrhea is present in 67%, and in 46%, it is >15 g/d
(normal <7 g). Abdominal pain may be present with the diarrhea or
independently in 10–34% of cases.
Cardiac manifestations occur initially in 11–40% (mean 26%) of
patients with carcinoid syndrome and in 14–41% (mean 30%) at some
time in the disease course. The cardiac disease is due to the formation
of fibrotic plaques (composed of smooth-muscle cells, myofibroblasts,
and elastic tissue) involving the endocardium, primarily on the right
side, although lesions on the left side also occur occasionally, especially
if a patent foramen ovale exists. The dense fibrous deposits are most
commonly on the ventricular aspect of the tricuspid valve and less
commonly on the pulmonary valve cusps. They can result in constriction of the valves, and pulmonic stenosis is usually predominant,
whereas the tricuspid valve is often fixed open, resulting in regurgitation predominating. Overall, in patients with carcinoid heart disease,
90–100% have tricuspid insufficiency, 43–59% have tricuspid stenosis,
50–81% have pulmonary insufficiency, 25–59% have pulmonary stenosis, and 11% (0–25%) left-side lesions. Up to 80% of patients with
cardiac lesions develop heart failure. Lesions on the left side are much
less extensive, occur in 30% at autopsy, and most frequently affect the
mitral valve. Up to 80% of patients with cardiac lesions have evidence
of heart failure. At diagnosis in various series, 27–43% of patients are
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