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Carcinoid tumors have high numbers of somatostatin receptors that
allow scintigraphic imaging with the radiolabeled somatostatin ana
log octreotide. Experience, however, with PET using 2-[18F]fluoro-
2-deoxy-D-glucose (18FDG)in carcinoid is very limited. In two prior
studies which investigated the utility of 18FDG-PET in cancer detec

tion, three patients with small, solitary, indolent carcinoid tumors
had false-negative results. We report a case where 18FDG-PET
imaging was false-negative in a patient with known metastatic
carcinoid and a positive octreotide scan.
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Whole-body IXFDG PET has a high sensitivity for detecting

the primary tumor and mÃ©tastases in a diverse group of
malignant tumors (1). These tumors include carcinomas of the
lung, breast, ovary and colon, as well as melanoma, lymphoma
and osteosarcoma. Experience with 18FDG-PET in neuroendo-

crine gastrointestinal tumors such as carcinoid, however, is very
limited (2). In one study of 87 patients with various malignan
cies, two of three patients with low-grade small (<1.5 cm)
carcinoid tumors did not show focal glucose uptake (7). In
another study, a small (<1.0 cm) histologically indolent
ACTH-producing bronchial carcinoid was detected by high
resolution CT in one patient but was not seen on 18FDG-PET
imaging (3). In this article, we report a case where the 18FDG

PET scan was false-negative in a patient with known metastatic
carcinoid and a positive octreotide scan.

CASE REPORT
A 48-yr-old HIV-positive man was admitted to the hospital

because of abdominal pain. Initial work-up included an abdominal
ultrasound that demonstrated two hyperechoic masses in the liver.
Contrast-enhanced abdominal CT scan showed multiple low-
attenuation hepatic lesions with the largest lesion measuring
approximately 3 cm in diameter (Fig. 1). CT also demonstrated a
large mass in the terminal ileum, also measuring approximately 3
cm. Fine-needle biopsy of one of the hepatic lesions indicated
carcinoid tumor. The 24-hr urine 5-hydroxyindoleacetic acid (5-
HIAA) level was elevated. The diagnosis was carcinoid tumor of
the terminal ileum with hepatic mÃ©tastases.

An " ' ln-octreotide scan was obtained for further evaluation.

Anterior and posterior whole-body (15 min) and spot view (5 min)
planar images were obtained at 4 and 24 hr after intravenous
injection of 5.7 mCi ' "In-octreotide. The scan showed the primary

carcinoid tumor in the distal ileum as well as several hepatic
mÃ©tastases(Fig. 2). An 1SFDG-PET scan was performed 5 wk after

the octreotide scan. A two-bed position emission scan of the
abdomen was acquired over 14 min approximately 40 min after
intravenous injection of 13.3 mCi 1XFDG.The emission scan was

FIGURE 1. Axial contrast-enhanced CT image of the liver shows a 3-cm
low-attenuation lesion due to metastasis in the right hepatic lobe. Multiple

smaller lesions were seen in other regions of the liver (not shown).

immediately followed by a 14-min 68Ga transmission scan of the

same area for attenuation correction. A second emission scan from
the top of the head to mid-thighs was obtained in six bed positions
over 36 min. Images were reconstructed in transaxial, sagittal and
coronal planes. PET did not show the primary tumor or the hepatic
mÃ©tastases(Fig. 3). The patient had a right hemicolectomy with
resection of the terminal ileum. Intraoperatively, there was a large
exophytic mass in the terminal ileum with adjacent mesenteric
lymphadenopathy. Pathology confirmed an ileal carcinoid tumor
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FIGURE 2. An 1111n-octreotidescan of the anterior abdomen shows multiple

hepatic mÃ©tastasesand the primary tumor in the terminal ileum.
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FIGURE 3. An anterior projection 18FDG

PET emission scan (A) and series of at
tenuation-corrected coronal images of

the liver (B) do not show any abnormal
glucose uptake in the liver or in the right
lower quadrant.

extending into the serosa with mÃ©tastasesin four of nine lymph
nodes.

DISCUSSION
Neuroendocrine tumors constitute about 2% of all malignant

gastrointestinal tumors (4). These tumors include gastrinomas,
islet cell carcinomas, insulinomas, glucogonomas and carci-
noid. In vitro and in vivo assays have demonstrated somatosta-
tin receptors in 88%-96% of carcinoids (5). Scintigraphic
imaging with Ulln-octreotide has a sensitivity of 86% for
detection of carcinoid tumors (6). PET imaging with 18FDG is

based on increased glucose uptake by tumors which is partly
due to enhanced activity of hexokinase in cancer cells (7). The
explanation for low glucose uptake by carcinoid tumors is
unknown. Indolent form of the tumor is defined by localization
to one site without regional lymph node involvement, invasion
of adjacent structures or metastatic spread (2). This was the case
for the two prior studies reported. The negative I8FDG PET

scan in those cases may have been a consequence of the
indolent nature of the tumor. The aggressive form of the
carcinoid tumor is defined by presence of nodal or distant
mÃ©tastasesas in our patient. However, the negative 18FDG PET

scan was also negative.

CONCLUSION
We have reported on a false-negative I8FDG PET scan from

a patient with metastatic carcinoid. More studies are needed to
determine the utility of 18FDG PET in the diagnosis of carcinoid

tumors.
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