
Neuroblastoma







2.5 years



• Familial occurrence

rarely described

• Association



• Macroscopic features:

• Microscopic features:

Differentiation with (1) EM:
(2)

IHC: (3) Fluorescence testing
Histologically



MYCN amplification expression of neurotropic
receptors neuropeptides

DNA
index chromosomal changes





• Primary locations:

• Symptoms & Signs:

 Common:

 Associated with Catecholamine production:

 Paraneoplastic syndromes:

 Local: Eyes: Neck:
Chest & post medias.:

Continue



Abdomen: Retroperitoneal mass
Paravertebral & presacral :

Liver:
Skin:

Bone:
Bone marrow:

• Metastatic Spread:
40–50% 70%



• Urinary catecholamine metabolites (Tyrosine
metabolism): (VMA)

(HVA)
(MHPG)

Urinary catecholamine
metabolite analyses useful: follow-up tumor marker.

• Bone marrow Aspiration and biopsy:



• Conventional X-ray
• Thoracic X-ray:
• Abdominal X-ray:
• Skeletal survey:

• Methylisobenzyl guanidinium (MIBG) scintigraphy

• Ultrasound, computed tomography and/or magnetic
resonance imaging







Depends on:

Modalities:



• Surgery

• Chemotherapy (CTH)

• Radiotherapy (RT)

 RT Limitations:
 Indications:



Risk Adapted

Risk Group
Item

Low Intermediate & high

Definition: - Stage I, II, and IVS. 
- No MYCN amp.
- Favorable histology.

- Stage II: Age 1-21 ys, with MYCN 
amp. & Unfav. Histo.

- Stage III, IV, VS: Age 0-21 ys. With 
MYCN amp. Or: age 1-21 ys with 
unfav. Histo.

Generally - Mostly, good response to 
induction CTH.

- Poor prognosis for persistent bone 
&/or BM involvement

Treatment of different 
scenarios

- Radical resection after CTH &/or
RT

- Stage IVS in infants (<12 mo.) 
can have surgery without CTH or 
RT (high cure rates: 90%).

- Rapid prog. hepatomegaly: CTH 
or low-dose RT (1.5-6 Gy) are 
mostly used. (to improve 
dysnea).

- For Intraspinal compression: CTH 
alone &/or laminectomy.

- Induction CTH  tumor resection 
maint. CTH and/or RT.

- Persistent disease: 1) MRD by 
MIBG: use retinoids for induction 
of neuroblast differentiation, or 
monoclonal Ab against 
neuroblastoma cell Ag (3F8, 
GD2a). 2) HD-CTH auto BMT 
supp.



Relapse

• CTH:

• Radiolabeled MIBG therapy 



• Generally speaking, it depend on:
 Age:

 Stage:

 Primary site: 

 Pathological features: 

• As for different risk groups:
 Low-risk group: 

 Intermediate and high-risk groups: 



Form

Item RT

Ganglioneuroblas
toma

Ganglioneuroma Olfactory 
Neuroblastoma

Neuroblastoma
of organ of 
Zuckerkandl

Pheochromocytom
a

Age Older children & 
adolescents.

Adolescents and 
young adults.

Older children 
and adults

------------------ Children > 10 ys and 
adults

Location Adrenal medulla 
and post. 
Mediastinum.

--------------------- Mid-line base of 
skull

Mid-line tumor Mostly adrenal 
gland, 20% bilateral. 

Histology Typical 
neuroblastoma

Benign tumor --------------------- Typical
neuroblastoma

Arising from 
chromium cells of 
neural crest

Macroscopically Often large tumors Encapsulated

Clinical 
manifestations

--------------------- --------------------- Unilat. nasal obs.
Epistaxix, 
rhinorrhea, pain .

------------------- Paroxysmal attacks 
of flushing, pallor, 
sweating, headache 
…..

Prognosis 2/3 of pt. are 
cured

Treatment As Neuroblastoma Resection Resetion +/- RT As 
neuroblastoma

Resection + 
prophylaxis against 
HTN crisis



Thank You


