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Neuroblastoma Diagnosis

From Seeing to Healing: The Clinical Potential of Radiotracers in Pediatric Neuro-Oncology
Neurodevelopment Genes Encoding Olduvai Domains Link Myalgic Encephalomyelitis to
Neuropsychiatric Disorders
Peripheral neuroblastic tumors: tumor biology and its implications for risk stratification
Horner syndrome in a pediatric patient
Intraoperative margin delineation of neuroblastoma based on terahertz real-time imaging
spectroscopy
Single-Cell Profiling of the Microenvironment in High-Risk Neuroblastoma
Development of a prognostic model for overall survival in neuroblastoma based on Schwann
cell-specific genes, clinical predictors, and MYCN amplification
Nonthyroidal Illness Syndrome in a Noncritically Ill Child

The diagnosis of neuroblastoma involves a combination of clinical evaluation, imaging studies,
laboratory tests, and sometimes biopsy. Early and accurate diagnosis is crucial for effective
treatment. Here are the key steps involved in diagnosing neuroblastoma:

Laboratory Tests

Urinary Catecholamines and Metabolites:1.
One of the most useful diagnostic tests for neuroblastoma is measuring the levels of1.
catecholamines (norepinephrine and dopamine) and their metabolites in the urine. This
includes the measurement of vanillylmandelic acid (VMA) and homovanillic acid
(HVA). High levels of these metabolites are common in children with neuroblastoma.
Elevated VMA and HVA in a 24-hour urine collection are often used to confirm the2.
diagnosis and monitor treatment response.

Blood Tests:2.
Other blood tests may be done to assess overall health and organ function. In some1.
cases, elevated levels of lactate dehydrogenase (LDH) or neuron-specific enolase
(NSE) may be seen in neuroblastoma.

#### 3. Imaging Studies:

Ultrasound: This is often the first imaging study used if a mass is suspected, particularly in the1.
abdomen.
X-ray: A chest X-ray can be used to look for signs of metastasis, such as bone involvement or2.
lung metastasis.
CT Scan (Computed Tomography): A CT scan of the abdomen, chest, and pelvis is often3.
used to locate the tumor, assess its size, and check for possible spread to nearby structures.
MRI (Magnetic Resonance Imaging): MRI may be used to get detailed images of the tumor4.
and its relation to surrounding structures, particularly if the tumor is near the spine or brain.
MIBG Scan (Metaiodobenzylguanidine Scan): This specialized scan uses a radioactive5.
substance that is taken up by neuroblastoma cells. It is highly sensitive and can help locate
tumors and check for metastasis, especially in bones and bone marrow. MIBG scans are often
used for staging.
PET Scan (Positron Emission Tomography): This scan is used to detect areas of high6.
metabolic activity and can help evaluate the spread of cancer to other parts of the body.
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#### 4. Biopsy:

A tissue biopsy may be performed to confirm the diagnosis. This can be done through needle1.
biopsy (if accessible) or during surgery to remove the tumor. The biopsy is then examined
under a microscope to look for neuroblastoma cells.
Immunohistochemistry and genetic analysis of the biopsy tissue may be performed to confirm2.
the diagnosis and identify specific mutations or markers associated with neuroblastoma.

#### 5. Genetic Testing:

MYCN Gene Amplification: One of the most important genetic factors in neuroblastoma1.
prognosis is the amplification of the MYCN gene. Children with MYCN amplification generally
have a worse prognosis.
Loss of Chromosome 1p and 11q: These genetic abnormalities are also associated with poor2.
outcomes.
Other Genetic Markers: Testing may also include looking for specific mutations in the ALK3.
gene, which is found in a subset of neuroblastoma cases, particularly those in infants.

#### 6. Staging:

After the diagnosis is confirmed, neuroblastoma is staged to determine the extent of the1.
disease and guide treatment. The International Neuroblastoma Staging System (INSS) is
commonly used.
Staging includes:2.

Stage 1: Localized tumor that can be completely removed.1.
Stage 2A: Localized tumor that cannot be completely removed but has not spread to2.
lymph nodes.
Stage 2B: Tumor with regional lymph node involvement.3.
Stage 3: Tumor extends across the midline or involves regional lymph nodes.4.
Stage 4: Tumor has spread to distant organs (e.g., bones, liver, bone marrow).5.
Stage 4S: Special category for infants under 1 year old with localized tumors and low-risk6.
features, but with some distant metastasis.

#### 7. Prognostic Factors:

Factors that influence prognosis include the age of the child (younger children generally have1.
better outcomes), tumor stage, genetic factors (e.g., MYCN amplification), and response
to initial treatment.

### Summary: The diagnosis of neuroblastoma involves a multi-faceted approach that includes
clinical evaluation, laboratory tests (especially urinary catecholamines like VMA and HVA), imaging
studies, biopsy, and genetic analysis. Early and accurate diagnosis is essential for determining the
optimal treatment plan, which may include surgery, chemotherapy, radiation therapy, and
immunotherapy. The prognosis depends on factors such as age, genetic markers, and the extent of
the disease at the time of diagnosis.

Neuroblastoma can be diagnosed radiologically by ultrasonography (US), computed tomography (CT),
and magnetic resonance imaging (MRI) with different sensitivities and specificities.

Radiolucent lesion or bone defect in the skull.
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Three major staging systems are used for staging of NBL: the Evans staging system (1971), the
Pediatric Oncology Group (1983) system, and the widely used International Neuroblastoma Staging
System (INSS 1988).
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