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Purpose:
Tumors of neuroblastic cell origin including neuroblastoma, ganglioneurobl astoma and
ganglioneuroma are common tumorsin children. lodinated MIBG and
INn-111-DTPA-octreotide are first choice for imaging. However, the avail ability of these
two agentsis very limited in Taiwan. We try to apply and characterize the functional
status of the neuroblastic tumorsin limited number of cases of our institution.
Materials & Methods:
After 100 mg of carbidopawas given orally for 60 mins, the patients was injected with
200 MBq of F-18-DOPA and wait for 90 mins for imaging. Whole body imaging was
performed using PET/CT. The patients were operated on and the pathology was
compared.
Results:

Total 14 patients with Neuroblastoma were collected in this pilot study. Their ages
ranged from 2 months -10 years old. Four patients were newly diagnosed and other ten
patients were enrolled after treatment. Two patients were stage 3, two patients were stage
4s and ten patients were stage 4. Initial pathologic diagnosis were 13 neuroblastoma and
1 ganglioneuroblastoma. Seven patients were without mycN amplification, five patients
were with mycN amplification and one patient was unknown. All patients had
F-18-DOPA and FDG PET scan. Ten patients had **!1-labeled MIBG scan.

In MIBG scan, 2 patients were revealed uptake of 1131 in main tumor compatible
with CT/MRI finding. Other 8 patients revealed no uptake of 1131 and no masslesionsin
CT/MRI. In DOPA PET, six patients with uptake of F-18-DOPA showed neuroblatoma or
ganglioneuroblastoma of the tumor cell type. One of the FDOPA + cases showed alarge
(6x5x4 cm) neuroblastoma (DOPA-) with asmall (1.4x0.3x0.2 cm) ganglioneuroma
(DOPA+) component in the right adrenal. Three others with no uptake of F-18-DOPA all
showed a poorly differentiated neuroblastoma cells in the tumor. Four patients without

main tumors showed no uptake of F-18-DOPA.



Conclusions:

No studies on the possible role of F-18-DOPA in neuroblastoma have been published yet.
With the high spatial resolution of PET, F-18-DOPA positivity indicates the ability of
tumor cells to accumulate and the ability to decarboxylate F-18-DOPA by AADC
(aromatic amino acid decarboxylase) in awell differentiated tumor or tumor component.
This may indicate better prognosis. The clinical significance needs further follow up.
F-18-DOPA PET scan is useful when the supply of MIBG and octreoscan is unavailable
or limited.
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Total 14 patients with Neuroblastoma were collected in this pilot study. Their ages
ranged from 2 months -10 years old. Four patients were newly diagnosed and other ten
patients were enrolled after treatment. Two patients were stage 3, two patients were stage
4s and ten patients were stage 4. Initial pathologic diagnosis were 13 neuroblastoma and
1 ganglioneuroblastoma. Seven patients were without mycN amplification, five patients
were with mycN amplification and one patient was unknown. All patients had
F-18-DOPA and FDG PET scan. Ten patients had **!1-labeled MIBG scan.

In MIBG scan, 2 patients were revealed uptake of 1131 in main tumor compatible
with CT/MRI finding. Other 8 patients revealed no uptake of 1131 and no masslesionsin
CT/MRI. In DOPA PET, six patients with uptake of F-18-DOPA showed neuroblatoma or
ganglioneuroblastoma of the tumor cell type. One of the FDOPA + cases showed alarge
(6x5x4 cm) neuroblastoma (DOPA-) with asmall (1.4x0.3x0.2 cm) ganglioneuroma
(DOPA+) component in the right adrenal. Three others with no uptake of F-18-DOPA all
showed a poorly differentiated neuroblastoma cells in the tumor. Four patients without

main tumors showed no uptake of F-18-DOPA.



Improvements in prognosis of Neuroblastoma are resulting from refinementsin
biologic characterization of neuroblastomas and from increased accuracy in establishing
the extent of disease via expanding usage of sensitive imaging modalities (****!- MIBG,
FDG PET) and tests for detecting minimal residual disease (immunocytology,
immunocytometry, RT-PCR). Assessment of the disease status requires a multitude of
Imaging studies to detect tumor location, extent and metastasis. Today, there are severd
morphologic and functional imaging methods available. CT and MRI are the
morphologic imaging studies. Both provide excellent anatomic details and sensitivity, but
both are lacking in specificity and only applied in local region. **¥**'- MIBG, FDG PET
are the functional imaging studies. They are high specificity and the routinely performed
whole-body scanning. Furthermore, in follow-up examinations, functional imaging is not
affected by postoperative artifacts such as scar tissue or metallic clips. **¥**!|- MIBG scan
is the gold standard scan for Neuroblastoma. In our study,**!1- MIBG has excellent
specificity. But the disadvantages are high radiation exposure, poor imaging quality and
not available routinely. We hope the ,**|- MIBG will be available as soon as possible.

FDG PET is another function imaging method in neuroblastomas. FDG PET scan
findings correlate well with disease status as determined by MIBG scans, CT/MRI, bone
marrow test and clinical history. Sequential PET scans accurately depict treatment effects
and disease evolution. Because of higher spatial resolution of the PET scanner and the
tomographic nature of PET images, PET may be better than routine *>*!{- MIBG scan
for identifying small lesions and for delineating the extent or localizing anatomic sites of
disease. In our study, we found a major drawback of PET islack of visualization of
lesionsin the liver and cranium because of high physiologic activity. Another
disadvantage of PET isthe specificity. The “flip-flop” phenomenon was a so found.

No studies on the possible role of F-18-DOPA in neuroblastoma have been
published yet. In pheochromocytoma, F-18-DOPA scanning has shown high sensitivity
and specificity for primary and metastatic disease. F-18-DOPA is a better substrate for the
cell membrane norepinephrine transporter than MIBG and a more specific substrate for

neuroblastoma cells than FDG. With the high spatial resolution of PET, F-18-DOPA
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positivity indicates the ability of tumor cells to accumulate and the ability to
decarboxylate F-18-DOPA by AADC (aromatic amino acid decarboxylase) in awell
differentiated tumor or tumor component. This may indicate better prognosis. The clinical
significance needs further follow up. F-18-DOPA PET scan is useful when the supply of

MIBG and octreoscan is unavailable or limited.
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