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patients. Hepatic artery embolization can have major side effects, 567
including nausea, vomiting, pain, and fever. In two studies, 5–7% of
patients died from complications of hepatic artery occlusion.
Other drugs have been used successfully in small numbers
of patients to control the symptoms of carcinoid syndrome.
Parachlorophenylanine can inhibit tryptophan hydroxylase and
therefore the conversion of tryptophan to 5-HTP. However, its
severe side effects, including psychiatric disturbances, make it intolerable for long-term use. α-Methyldopa inhibits the conversion of
5-HTP to 5-HT, but its effects are only partial.
Peptide radioreceptor therapy (using radiotherapy with radiolabeled somatostatin analogues), the use of radiolabeled microspheres, and other methods for treatment of advanced metastatic
disease may facilitate control of the carcinoid syndrome and are discussed in a later section dealing with treatment of advanced disease.
GI-NETs (CARCINOIDS) (NONMETASTATIC)
Surgery is the only potentially curative therapy. Because with most
GI-NETs (carcinoids), the probability of metastatic disease increases
with increasing size, the extent of surgical resection is determined
accordingly. With appendiceal NETs (carcinoids) <1 cm, simple
appendectomy was curative in 103 patients followed for up to
35 years. With rectal NETs (carcinoids) <1 cm, local resection is
curative. With SI NETs (carcinoids) <1 cm, there is not complete
agreement. Because 15–69% of SI NETs (carcinoids) this size have
metastases in different studies, some recommend a wide resection
with en bloc resection of the adjacent lymph-bearing mesentery. If
the tumor is >2 cm for rectal, appendiceal, or SI NETs (carcinoids),
a full cancer operation should be done. This includes a right hemicolectomy for appendiceal NETs (carcinoids), an abdominoperineal
resection or low anterior resection for rectal NETs (carcinoids), and
an en bloc resection of adjacent lymph nodes for SI NETs (carcinoids). For appendiceal NETs (carcinoids) 1–2 cm in diameter, a
simple appendectomy is proposed by some, whereas others favor
a formal right hemicolectomy. For 1–2 cm rectal NETs (carcinoids),
it is recommended that a wide, local, full-thickness excision be
performed.
With type I or II gastric NETs (carcinoids), which are usually <1
cm, endoscopic removal is recommended. In type I or II gastric
carcinoids, if the tumor is >2 cm or if there is local invasion, some
recommend total gastrectomy, whereas others recommend antrectomy in type I to reduce the hypergastrinemia, which has led to
regression of the carcinoids in a number of studies. For types I and
II gastric NETs (carcinoids) of 1–2 cm, there is no agreement, with
some recommending endoscopic treatment followed by chronic
somatostatin treatment and careful follow-up and others recommending surgical treatment. With type III gastric NETs (carcinoids)
>2 cm, excision and regional lymph node clearance are recommended. Most tumors <1 cm are treated endoscopically.
Resection of isolated or limited hepatic metastases may be
beneficial and will be discussed in a later section on treatment of
advanced disease.
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Synthetic analogues of somatostatin (octreotide, lanreotide)
are now the most widely used agents to control the symptoms
of patients with carcinoid syndrome (Fig. 113-2). These drugs are
effective at relieving symptoms and decreasing urinary 5-HIAA levels in patients with this syndrome. Octreotide-LAR and lanreotideSR/autogel (Somatuline) (sustained-release formulations allowing
monthly injections) control symptoms in 74% and 68% of patients,
respectively, with carcinoid syndrome and show a biochemical
response in 51% and 64%, respectively. Patients with mild to moderate symptoms usually are treated initially with octreotide 100 µg SC
every 8 h and then begun on the long-acting monthly depot forms
(octreotide-LAR or lanreotide-autogel). Forty percent of patients
escape control after a median time of 4 months, and the depot
dosage may have to be increased as well as supplemented with the
shorter-acting formulation, SC octreotide. Pasireotide (SOM230) is a
somatostatin analogue with broader selectivity (high-affinity somatostatin receptors [sst1, sst2, sst3, sst5]) than octreotide/lanreotide
(sst2, sst5). In a phase II study of patients with refractory carcinoid
syndrome, pasireotide controlled symptoms in 27%.
Carcinoid heart disease is associated with a decreased mean
survival (3.8 years), and therefore, it should be sought for and carefully assessed in all patients with carcinoid syndrome. Transthoracic
echocardiography remains a key element in establishing the diagnosis of carcinoid heart disease and determining the extent and
type of cardiac abnormalities. Treatment with diuretics and somatostatin analogues can reduce the negative hemodynamic effects
and secondary heart failure. It remains unclear whether long-term
treatment with these drugs will decrease the progression of carcinoid heart disease. Balloon valvuloplasty for stenotic valves or
cardiac valve surgery may be required.
In patients with carcinoid crises, somatostatin analogues are
effective at both treating the condition and preventing their development during known precipitating events such as surgery, anesthesia, chemotherapy, and stress. It is recommended that octreotide
150–250 µg SC every 6 to 8 h be used 24–48 h before anesthesia and
then continued throughout the procedure.
Currently, sustained-release preparations of both octreotide
(octreotide-LAR [long-acting release], 10, 20, 30 mg) and lanreotide
(lanreotide-PR [prolonged release, lanreotide-autogel], 60, 90, 120
mg) are available and widely used because their use greatly facilitates long-term treatment. Octreotide-LAR (30 mg/month) gives a
plasma level ≥1 ng/mL for 25 days, whereas this requires three to
six injections a day of the non-sustained-release form. Lanreotideautogel (Somatuline) is given every 4–6 weeks.
Short-term side effects occur in up to one-half of patients. Pain at
the injection site and side effects related to the GI tract (59% discomfort, 15% nausea, diarrhea) are the most common. They are usually
short-lived and do not interrupt treatment. Important long-term
side effects include gallstone formation, steatorrhea, and deterioration in glucose tolerance. The overall incidence of gallstones/biliary
sludge in one study was 52%, with 7% having symptomatic disease
that required surgical treatment.
Interferon α is reported to be effective in controlling symptoms
of the carcinoid syndrome either alone or combined with hepatic
artery embolization. With interferon α alone, the clinical response
rate is 30–70%, and with interferon α with hepatic artery embolization, diarrhea was controlled for 1 year in 43% and flushing was
controlled in 86%. Side effects develop in almost all patients, with
the most frequent being a flu-like syndrome (80–100%), followed
by anorexia and fatigue, even though these frequently improve with
continued treatment. Other more severe side effects include bone
marrow toxicity, hepatotoxicity, autoimmune disorders, and rarely
CNS side effects (depression, mental disorders, visual problems).
Hepatic artery embolization alone or with chemotherapy (chemoembolization) has been used to control the symptoms of carcinoid syndrome. Embolization alone is reported to control symptoms
in up to 76% of patients, and chemoembolization (5-fluorouracil,
doxorubicin, cisplatin, mitomycin) controls symptoms in 60–75% of

PANCREATIC NEUROENDOCRINE TUMORS
Functional pNETs usually present clinically with symptoms due to
the hormone-excess state (Table 113-2). Only late in the course of
the disease does the tumor per se cause prominent symptoms such as
abdominal pain. In contrast, all the symptoms due to nonfunctional
pNETs are due to the tumor per se. The overall result of this is that
some functional pNETs may present with severe symptoms with a
small or undetectable primary tumor, whereas nonfunctional tumors
usually present late in the disease course with large tumors, which
are frequently metastatic. The mean delay between onset of continuous symptoms and diagnosis of a functional pNET syndrome is 4–7
years. Therefore, the diagnoses frequently are missed for extended
periods.

2/9/15 6:05 PM

