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Editorial

Additional Value of PET/CT to Other Radionuclide
Imaging in Diagnosis in Neuroblastoma

Amr, M! and Moustafa, H2.
Nuclear Medicine Unit, NCI, ?Nuclear Medicine Unit NEMROCK Center,
Cairo University. Egypt.

Nuclear Medicine imaging is needed in
Neuroblastoma for proper staging of
primary  tumor identification and
metastatic surveillance, and monitoring
of patients response. Metaiodobenzy-
Iguanidine (MIBG) is an analog of
catecholamine precursors which localizes
to neuroblastoma in primary sites and in
bone, bone marrow, and lymph nodes
with high specificity (95-100%). It helps
to study of tumor uptake and residence
time in order to decide and plan a
treatment with high activities of
radiolabelled MIBG®. Also in evaluation
of tumor response to therapy by
measuring the intensity of MIBG uptake
and the number of focal MIBG uptake
sites. Also the extent of MIBG uptake
might have prognostic significance. In
some cases MIBG scintigraphy yields the
only evidence of residual disease in a
small percentage of patients ®%. (Fig.1)
Persistent MIBG positivity during and
after induction therapy forebodes a poor
outcome. However one of the drawbacks

of MIBG imaging is that a considerable
minority of tumors are not MIBG avid @,
the use of MIBG scintigraphy in routine
patient assessment is controversial; as a
recent study showed that MIBG results
did not alter staging or treatment for any
of the patients studied. Also, recurrent
NB may fail to show uptake in some
patients  with  recurrence®.Common

falsely positive findings: Increased
diffuse  physiological  uptake in
hyperplastic  adrenal  gland  after

contralateral adrenalectomy increased
focal physiological uptakes in the urinary
tract or bowel, Urine contamination or
any other external contamination
(salivary secretion)*®). Falsely negative
MIBG findings: Lack of tumor-cell
MIBG avidity in view of differentiation,
necrosis or interfering drugs. Non-
visualization of lesions because of intense
radiotracer uptake in normal liver,
myocardium, salivary glands,
intestines® ©,
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Fig (1): lodinated MIBG in stage Il NBL

Fig. (2): lNlustrates FDG tracer accumulation with the primary right suprarenal
neuroblastoma associated with FDG avid loco-regional LNs.
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99MTc-MDP scans still have a role in

evaluating newly diagnosed
neuroblastoma patients since other
scintigraphic modalities cannot

distinguish between cortical bone and
bone marrow involvement), 99mTc-
MDP scans can be problematic because
of a failure to detect lesions at the ends of
longbones due to the intense uptake of
bone-seeking agents in the normal growth
plates of children. False-positive result is
common with trauma. Many centers
combine MIBG & MDP in the diagnostic
work up of children with NB to minimize
the incidence of false positive and false
negative  results®.  PET/CT in
Neuroblastoma: PET exploits the
increased aerobic glycolysis of malignant
as compared with most normal cells, plus
the retention within cells of the
phosphorylated form of FDG. FDG
uptake is, therefore, directly proportional
to tumor burden and to tumor-cell
proliferation. The capacity to characterize
tumors  both  anatomically  and
metabolically sets PET a part from
standard  imaging  modalities®. The
published experience on neuroblastoma
and PET is limited, yet PET scan findings
appeared to correlate well with disease
status as determined by MIBG scans, CT
(or MRI), bone marrow tests, urine
catecholamine levels, and clinical history.
Sequential PET scans accurately depict
treatment effects and disease
evolution®,

Because of the higher spatial resolution of
the PET scanner and the tomographic
nature of PET images, PET may be better
than routine 131 I-MIBG scintigraphy for
identifying small lesions and for
delineating the extent or localizing
anatomic sites of disease. (Fig. 2) PET
might hold an advantage over MIBG
scans for detecting metastases in liver,
where the normally intense accumulation
of MIBG can obscure disease®™. PET
and MIBG scans show similar patterns of
diffusely abnormal skeletal findings in
patients with extensive bone marrow
involvement, but neither imaging
modality reliably detects minimal bone
marrow disease, PET shows more osteo-
medullary abnormalities that matches or
surpasses MIBG scans® 2 PET may
also yield useful clinical information in
neuroblastoma patients beyond anatomic
localization of disease. Through its
depiction of the metabolic state of tumor
cells, PET might provide insights into the
proliferative or malignant potential of
disease. Whether the degree of uptake at
diagnosis has prognostic significance,
especially with localized tumors, has not
been studied. The findings in patients
with  metastatic neuroblastoma can
influence treatment decisions. For
example, in patients receiving cytotoxic
therapy, but with persistence of
measurable lesions by standard staging
studies, PET scans with normal or with
faintly abnormal distribution of FDG
might be indicative of quiescent or
responding, rather than.
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Actively proliferating or aggressive,
disease; the impact would be support for
continuation of the treatment program.
FDG-PET  drawbacks:  Lack  of
visualization of lesions in the cranium
because of high physiologic activity in
brain, Increased FDG uptake in gut,
thymus, urinary tract, sites of
inflammation (skin, lungs, liver, recent
sites of surgery), and hyperactive
bone marrow are well-recognized
nonmalignant causes or sites of FDG
accumulation Falsely positive FDG
uptake in the neck and shoulder region
has been attributed to muscle activity but
may also occur from accumulation in
brown adipose tissue™®.Clinical history
& pattern of PET/CT lesions help to
prevent mis-interpretation of falsely
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