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PET-CT IN PEDIATRICS

Oncological applications
Hodgkin’s lymphoma
-Baseline staging (routine)
-Interim response assessment after two cycles of OEPA (routine).
-End of treatment assessment (consider).

-Clinical suspicion of relapse (consider).

Non-Hodgkin’s lymphoma

-Staging.

- Response assessment in selected cases.

-Suspicion of relapse.

Leukaemia

Cross-sectional imaging performed in case of suspected extra-medullary disease
(EMD); 20%-40% of patients with acute myeloid leukaemia have EMD at diagno-
sis; this is associated with high relapse rates. FDG PET-CT aids in detecting EMD,
especially in the case of subclinical multifocal disease.

Osteosarcoma

*FDG PET/CT is the most accurate imaging technique for staging apart from the
lungs (superior accuracy for bone metastases). Thin slice chest CT in full inspira-
tion required for lung metastases.

*Possible role of FDG PET-CT in relapse to define extent of disease (probably more

accurate than CT, especially in peri-prosthetic recurrence).




Germ cell tumor

*As a problem-solving tool at staging, biopsy guidance, assessment of residual

metabolic activity and recurrence detection.

Hepatoblastoma
*Currently limited role for FDG PET-CT in the detection of suspected tumor relapse with
negative conventional imaging and rising blood serum alpha-fetoprotein.

*Non FDG tracer such as FAPI PET could be helpful.

Soft tissue sarcoma

*Rhabdomyosarcoma (RMS, four histological subtypes) includes over 50% of soft
tissue sarcomas.

*Sites of metastatic disease: lungs, loco-regional lymph nodes, bone marrow and
cortical bone.

*Outcome linked to site and number of metastases - routine FDG PET-CT at staging
(lymph nodes, bone marrow and cortical bone) recommended, more sensitive than

CT; dedicated thin slice chest CT for assessment of possible lung disease required.

Ewing’s sarcoma

At staging, FDG PET-CT more sensitive to detect metastatic disease, apart from the

lungs (cest CT required).




Malignant peripheral nerve sheath tumours (MPNST)

*Malignant transformation in previously benign plexiform neurofibromata in
neurofibromatosis type 1 patients.

*High NPV of FDG PET-CT.

Strong reliance on histological sampling when malignant transformation based
on clinical symptoms is suspected.

*Possible role of FDG PET-CT in predicting malignant change in asymptomatic
patients or in children with difficulty in verbally expressing symptomatology, for
earlier diagnosis and improved overall survival.

Brain tumours

*FDG PET-CT currently used as a problem-solving tool.

— To improve diagnostic yield from biopsy to assess the histological grade

— Glioblastomas and medulloblastomas show high grade FDG uptake

— Brain stem gliomas have low-grade uptake

— Ependymomas have low-grade uptake

— FDG PET can improve tumor delineation when co-registered with MRI

— To distinguish between residual disease or recurrence

— Superior accuracy of amino-acid analogue PET with a higher tumor-to-back-
ground ratio than FDG.

Neuroblastoma

*Valuable role of FDG PET-CT in mIBG negative neuroblastoma.

*FDG PET-CT: higher sensitivity but lower specificity than mIBG: biopsy may be
needed for soft tissue lesions.

*Small volume bone marrow involvement may be missed with both FDG PET-CT
and mIBG SPECT-CT: bone marrow biopsy needed.

*FDG PET-CT may be a better predictor of PFS than mIBG.

*123 I-mIBG still gold standard after chemotherapy (FDG PET-CT less sensitive
and specific for bone/bone marrow disease).

*mIBG positive neuroblastomas can become mIBG negative; problem-solving
role of FDG PET-CT in these cases.

[18F]F-fluorophenyl-alanine (F-DOPA) and [68 Ga]Ga-DOTATATE (SSR)
analogues are alternative PET tracers, with higher sensitivity compared to FDG
PET-CT and 1231-mIBG SPECT-CT.




Wilms’ tumor

*Limited data on FDG PET-CT

— May predict tumor viability after neoadjuvant chemotherapy
— May detect more sites of disease at relapse versus MRI
*Current, problem-solving role for restaging relapsed patients.

Langerhans cell histiocytosis (LCH)

Single or several lesions (involving a single or multiple body systems).

*Prognosis determined by organ involvement and treatment response.

*FDG PET-CT appears to be highly sensitive for staging and response assessment with a low
false-positive rate.

C

Coronal view of CT (A), PET (B), and
overlaid PET/CT image (C) of 6-kg
4-mo-old. CT was performed with+
120 kVp and 10 mAs, leading to image
with acceptable anatomic detail.

18F-FDG PET MIP (a). An axial fusion
image of PET and CT and arrows indicate
the right adrenal tumor (b). 1231-MIBG
scintigraphy’s anterior planar image (c)
and an axial image (d).
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Non-oncological applications

Epilepsy

*Localization of epileptogenic focus (especially when co-registered with MRI), both in the
pediatric and adult population.

*Pre-surgical assessment of drug resistant focal epilepsy and complex partial seizure.
Pediatric dystonia

*Evaluation of dystonia in children and young adults, particularly secondary dystonias and
prior to deep brain stimulation therapy.

Childhood hyperinsulinaemia/insulinoma
Insulinoma localization and staging prior to surgery

— [18F]fluorodopa and 68Ga-DOTATATE PET-CT may be used as a complementary diag-
nostic study for insulinoma localization and staging prior surgery when standard imaging
studies are equivocal or suspicious (problem-solving).
*Assessment of the extent of metastatic disease in malignant insulinomas

— Somatostatin receptor imaging can be used as a complementary diagnostic study

for assessing the extent of metastatic disease in malignant insulinomas, particularly in
cases when PRRT (suitability assessment).

Axial 18F-FDG PET scan in patient with
intractable epilepsy, showing hypometabolism
in left frontotemporal cortex (solid arrows).
Also seen is hypometabolism in ipsilateral
thalamus (broken arrow) and contralateral
cerebellum (arrowhead), likely representing
thalamic and cerebellar diaschisis, respectively.
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