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Introduction
Carcinoid is a rare tumor that affects multiple
organ systems with an incidence of 1-2 per
100,000 people.1 The pathophysiology of carcinoid
is thought to be tumors arising from neuroendocrine cells that secrete multiple hormones and
biogenic amines, predominantly serotonin.
Carcinoid tumors are the most common gastrointestinal endocrine tumors. They have been reported
to comprise up to 55% of such tumors. Although
most carcinoid tumors are asymptomatic, patients
who experience symptoms (5%) can have debilitating effects. Based on the data from the End Results
Group (1950–1969) and the Third National Cancer
Survey (1969–1971) which analyzed 2,837 cases
in the United States, the most common site of carcinoid tumor is the appendix, then rectum, then
ileum, bronchi and lungs, and stomach.2 The clinical manifestations consist of attacks of severe
cyanotic flushing of the skin that lasts from minutes to days, watery stools, bronchoconstrictive
attacks, paroxysmal hypotension, and edema. The
diagnosis is typically made by measuring 24-hour
urine 5-hydroxy-indole acetic acid (5HIAA), a
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(GRDS) operation for the treatment of morbid obesity. Of these, 3 patients (1.5%) were found to have
carcinoid tumor of the small bowel.
GRDS is a hybrid bariatric operation that
encompasses both a restrictive and a limited
absorption capability for a sustained weight loss.
GRDS is our preferred bariatric operation because
of its effectiveness and long-term success rate.4-8
The patients with carcinoid and their findings are
presented.

Case Reports
Case 1
A 51-year-old African-American male, with BMI
43.2, without complaints of any symptoms of carcinoid, was scheduled to undergo GRDS. During
the procedure, at the time of exploration, he was
found to have multiple small (<1.0 cm) nodules in
both lobes of the liver. Further exploration of the
peritoneal cavity identified 6 small nodules in a 10cm segment of the small bowel 150 cm proximal to
the ileocecal valve. Subsequently, segmental small
bowel resection, biopsy of the liver nodules and
appendectomy were performed. The GRDS operation was postponed. The final pathology showed
metastatic carcinoid. The patient’s 24-hour urine 5HIAA was <10 mg (normal 0-8 mg). CT of the
abdomen, with and without IV contrast, did not
identify any deep lesions in the liver and in fact
failed to visualize any of the superficial lesions
seen at the time of the laparotomy. The patient
remained asymptomatic and GRDS was performed
6 months later. The decision to perform weight loss
surgery on this patient with metastatic carcinoid
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was 700 cm. Approximately 250 cm from the ileoOur patient population comes from different geocecal valve a small nodule was noted. The GRDS
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section finding, revealing a single carcinoid nodule
measuring 0.7 cm. The patient is 13 months postoperative, and asymptomatic from her incidental
carcinoid tumor. She has been cured of her diabetes, sleep apnea (off continuous positive airway
pressure), and hypertension.

Case 3
A 54-year-old female with BMI 53.6 underwent
GRDS. During laparotomy, a nodule was found in
the small bowel 200 cm proximal to the ileocecal
valve. The patient’s small bowel was measured to
be 775 cm. Exploration of the peritoneal cavity
identified no evidence of metastasis. The patient
underwent a segmental resection of the small
bowel and completion of the GRDS operation. She
is 8 months postoperative, and her recovery and
weight loss are on course as expected.

Discussion
Carcinoid tumors have been associated with various pathologic processes including, but not limited
to, Cushing’s syndrome, acromegaly, multiple
endocrine neoplasia I, Zollinger-Ellison syndrome,
and pernicous anemia. After performing GRDS on

References
1. Kulke MH, Mayer RJ. Carcinoid tumors. Medical Progress. N
Engl J Med 1999; 340: 858-68.
2. Godwin J. Carcinoid tumors: an analysis of 2837 cases.
Cancer 1975; 36: 560-9.
3. Danbro M. Carcinoid Syndrome. Griffith’s Five Minute
Clinical Consult 2002, Lippincott-Williams & Wilkins, pp().
4. Scopinaro N, Adami GF, Marinari GM et al. Biliopancreatic
diversion. World J Surg 1998; 22: 936-46.
5. Hess DS, Hess DW. Biliopancreatic diversion with a duodenal
switch. Obes Surg 1998; 8: 267-82.
6. Baltasar A, Bou R, Bengochea M et al. Duodenal switch: an
effective therapy for morbid obesity— intermediate results.
Obes Surg 2001; 11: 54-8.
7. Marceau P, Hould FS, Potvin M et al. Biliopancreatic diversion with duodenal switch procedure. In: Deitel M, Cowan
GSM, eds. Update: Surgery for the Morbidly Obese Patient.
Toronto: FD-Communications 2000: 259-65.
8. Marceau P, Hould FS, Potvin M et al. Biliopancreatic diversion (duodenal switch procedure). Eur J Gastroenterol
Hepatol 1999; 11: 99-103.
9. Woodard PK, Feldman JM, Paine SS et al. Midgut carcinoid
tumors: CT findings and biochemical profiles. J Comput
Assist Tomogr 1995; 19: 400-5.
10. Sugimoto E, Lorelius LE, Eriksson B et al. Midget carcinoid
tumors: CT appearance. Acta Radiol 1995; 36: 367-71.
11. Makridis C, Oberg K, Juhlin C et al. Surgical treatments of
mid-gut carcinoid tumors. World J Surg 1990; 14: 377-85.

(Received June 15, 2002; accept ed Au gust 31, 2002)
Obesity Surgery, 12, 2002

875

