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 الملخص العربى

يعخبش ٔسو انُيٕسٔبلاعخٕيا أكزش أٔساو الأغفال انصهبت انخٗ حغذد خاسس انضًضًت شيٕعا.ْزا 

انغًاث الاكهيُيكيت ٔ انبيٕنٕصيت. يعخبش اعخخذاو انٕسو نّ يغاس يخبايٍ صذا، يًكٍ حٕقعّ عادة يٍ 

الأشعت انًقطعيت يٍ انخقُياث انٓايت نخشخيص انٕسو  ٔ حغذيذ يشعهخّ ٔكزنك يخابعت حطٕسِ. كًا 

حشًم أغهب أَظًت انعلاس عهٗ اعخخذاو الأشعت انًقطعيت باَخظاو ٔ رنك نخقييى يذٖ فاعهيت انعلاس 

 كم أفعم.يًا يؤدٖ انٗ حٕقع حطٕس انًشض بش

انعانًٗ.  INSSيخى حغذيذ يشعهت انُيٕسٔبلاعخٕيا سٔحيُيا ٔ يُز فخشة غٕيهت  باعخخذاو َظاو ال 

ٔ نكٍ ْزا انُظاو نّ بعط انًعٕقاث، عيذ أَّ يطبق  فقػ بعذ اصشاء انضشاعت. كًا أَّ يعخًذ 

كم يٕعذ. ٔ قذ حى عهٗ يٓاسة انضشاط ٔ لا يصهظ نًقاسَت انُخائش بيٍ انًشاكض انطبيت انًخخهفت بش

انزٖ يغذد يشعهت انٕسو قبم بذايت انعلاس عيذ يعخًذ عهٗ  INRGSS عذيزا اعخخذاو َظاو ال 

َخائش الأشعت انًقطعيت نخشخيص ٔ حغذيذ يشعهت انُيٕسٔبلاعخٕيا. يقغى ْزا انُظاو انغالاث انٗ 

فأيت ٔ اَخشاس ( ٔ كزنك انغذد انهيً(IDRFsيٕظعيت ٔ يُخششة بُاء عهٗ ٔصٕد بعط انعٕايم 

 انٕسو يٍ عذيّ.

عانت َيٕسٔبلاعخٕيا حًج دساعخٓا بالأشعت انًقطعيت. َخائش ْزا  81اشخًهج ْزِ انذساعت عهٗ 

% ( ٔ كزنك 28انبغذ يًارهت نًخخهف الأبغاد انغابقت عيذ ٔصذ انٕسو بُغبت عانيت فٗ انبطٍ )

اَج دسصت انٕسو ظعيفت انخًييضفٗ %. كزنك ك81كاٌ انٕسو الأٔنٗ فٗ انغذة الأعهٗ كهٕيت بُغبت 

% يٍ 58% يٍ انغالاث ٔ كاٌ انٕسو يُخششا فٗ 01% ٔظٓشث انغذد انهيًفأيت فٗ  28

بُغب أعهٗ يٍ الأبغاد انغابقت.   IDRFsانًشظٗ. أظٓشث انذساعت ٔصٕد عٕايم ال 

نًشعهت حى حغذيذ أٌ َغبت عالاث ا INRGSSباعخخذاو الأشعت انًقطعيت نخغذيذ انًشعهت بُظاو 

L2  ( حخهْٕا انًشعهت 58كاَج الأكبش ، )%M (58 أيا انًشاعم .)%L1 ٔMS   فٕصذث

 INSSعالاث بُظاو  0% عهٗ انخٕانٗ. كًا أيكٍ حغذيذ يشعهت انٕسو فٗ 8% ٔ 08بُغب 

عهٗ  IIB,III, IVحٕفشث نٓى أشعت يقطعيت بعذ اصشاء انضشاعت. اشخًهج كم يٍ انًشاعم 

 يٍ انغالاث. 0/0عهٗ   IIAعانخيٍ ٔ انًشعهت 

نخغذيذ يشعهت ٔسو انُيٕسٔبلاعخٕيا عذيذ ٔ رٔ   INRGSSخهصج ْزِ انذساعت انٗ أٌ َظاو 

قيًت، ٔ يًكٍ اعخخذايّ قبم انضشاعت أٔ حهقٗ أٖ علاس. كًا أَّ يغٓم يقاسَت انُخائش بطشيقت 

ًٓا بانخٕاصٖ. ٔنكٍ يًكٍ اعخخذاي INSSيٕعذة بيٍ انًشاكض انطبيت. لايغم ْزا انُظاو يغم 

 ٔ حغذيذ انًشعهت ٔ يخابعت ٔسو انُيٕسٔبلاعخٕيا.  ربج دٔسالأشعت انًقطعيت انٓاو نخشخيص

بطشيقت   INRGSSعهٗ انشغى يٍ رنك، فاَُا فٗ عاصت انٗ دساعاث أخشٖ أكبش، نفٓى دٔس َظاو 

 فٗ يصش.يفصهت ٔ أكزش دقت يع حغهيم علاقخّ بًغخقبم انًشض فٗ عالاث ٔسو انُيٕسٔبلاعخٕيا 
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Abstract 

The International Neuroblastoma Risk Group Staging System (INRGSS) 

is a recent pretreatment staging system for neuroblastoma (NB), based on 

imaging by CT before surgery.  

Purpose: This study aimed to stage NB cases using CT scan, in relation 

to available clinicopathologic data.  

Patients and Methods: Twenty pathologically proven NB cases were 

included. All were reviewed for patients' characteristics, including age; 

sex, clinical picture, LN status and metastatic spread. All cases underwent 

CT scan for diagnosis. Staging was done using IDRFs, LN status and 

metastatic spread according to the INRGSS and INSS when available.                                                                         

 Results: An abdominal mass was found in 85% of cases and the 

suprarenal gland was the most common site of primary tumor (50% of 

cases). Concerning tumor grade, 85 % of cases were poorly 

differentiated. LNs were positive in 70%, and metastatic spread was 

found in 35% of patients respectively. Staging according to the INRGSS 

showed that L2 was the most common stage (45% of cases), followed by 

M stage (35%). L1 and MS stages were found in 15% and 5% of cases 

respectively. Only 7 cases had post surgical CT scans, and were staged 

according to the INSS.                      

Conclusion: It was concluded that the use of the INRGSS using CT scan, 

is a recent valuable pretreatment staging system, allowing accurate 

classification of neuroblastoma.  

Key words: Neuroblastoma (NB), Computed tomography (CT) scan, 

Image Defined Risk Factors (IDRFs), International Neuroblastoma Risk 

Group Staging System (INRGSS), International Neuroblastoma Staging 

System (INSS). 
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Introduction 
Neuroblastoma (NB) is the commonest extracranial pediatric solid tumor, 

and the most frequent solid neoplasm in the first year of life (El Bolkainy et 

al, 2013). It arises from the precursors of the sympathetic nervous system. 

The most common primary sites of neuroblastoma are the adrenal gland 

(40%), paraspinal ganglia in the retroperitoneum (25%), mediastinum 

(15%), neck (5%) and pelvis (3%) (Russel et al, 2008; Swift et al, 2018).                                                                                                

The natural history of NB is extremely heterogeneous, but is usually 

predictable from clinical and biologic features (Kushner, 2004).Treatment 

and outcome of neuroblastoma depend on assessment of risk status and on 

stage of the disease.                                                                                          

Imaging by Computed Tomography (CT) plays an important role in the 

diagnosis, staging, response evaluation, and follow up of NB. Tumor size, 

location, calcification and spread can be well demonstrated. Most 

neuroblastoma protocols include regular CT assessment, to determine 

efficacy of therapy, thus helping to predict patient prognosis (Kembhavi et 

al, 2015). 

  There are two main staging systems for NB. For a long time; the 

International NB Staging System (INSS) was used for staging (Brodeur et al, 

1993). However, this post surgical staging system depends on surgical skill; 

it can't be applied uniformly in different centers, or used for pretreatment 

risk classification(Swift et al, 2018).  

Since 2004, the major cooperative Children Oncology Groups (COG) 

proposed the International Neuroblastoma Risk Group Staging System 

(INRGSS) as a recent pre treatment staging system for NB, based on the 
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imaging results taken before surgery. It was tested and finally published in 

2009. In this system, imaging by CT or magnetic resonance imaging (MRI) 

plays a central role in the diagnosis, staging and follow up of neuroblastoma. 

It suggests that using a standardized nomenclature can facilitate international 

collaborative studies all over the world. 

The INRGSS broadly classifies NB into localized and metastatic cases. The 

localized disease is further divided into L1 and L2 stages. The metastatic 

group is defined as stage M when the tumor has spread to other parts of the 

body, and stage MS where the tumor has spread only to skin, liver and/or 

bone marrow in patients younger than 18 months (Cohn et al, 2007; 

Monclair et al, 2009).                                           

Aim of the work 

This study aims to stage neuroblastoma cases using CT scan, in relation to 

available clinicopathologic data. 
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I- General Features of Neuroblastoma 

Neuroblastoma is a tumor of adrenal medulla or sympathetic ganglia of 

neural crest cell origin (primitive cells of the neuroendocrine type). 

Embryogenesis of adrenal medulla continues during the first year of life. 

Persistence and transformation of these embryonal structures may give rise 

to neuroblastoma (El Bolkainy et al, 2013).Neuroblastoma was originally 

described by Virchow in 1863 (Lonergan et al, 2002).                                                                                                

Anatomy of adrenal gland: 

The adrenal glands are small retroperitoneal paired endocrine organs, 

located on the upper pole of each kidney.Histologically, each gland is 

composed of cortex and medulla. 

The adrenal cortex is divided into three zones with distinct endocrine 

function: zona glomerulosa, zona fasciculata, and zona reticularis that 

produce mineralocorticoids, glucocorticoids, and androgens, respectively. 

The normal adrenal cortex is 80–90 % of the volume of the normal gland. 

The adrenal medulla synthesizes and secretes catecholamines; it derives 

from neural crest and develops with sympathetic nervous system (Park et al, 

2017). 

 

Incidence of Neuroblastoma:  

Neuroblastoma (NB) is the commonest solid extracranial tumor in childhood 

(Maris et al, 2007).It ranks as the third most common cancer of childhood, 

after leukemia and central nervous system tumors, accounting for 10% of all 

pediatric malignancies. It is also the second most common abdominal 

neoplasm, after Wilm's tumor, representing 90% of adrenal cancers (Pession 

et al, 2015). In Egypt, it constitutes 69.06% of primary malignant suprarenal 
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gland tumors presenting to the National Cancer Institute during the years 

2000-2011(Salama and Abdel Azim, 2016).                                                                                                  

Age at diagnosis: 

About 90%of neuroblastoma cases are under 5 years of age, and 98% are 

under 10 years with peak incidence at the age of 2-3 years. The median age 

at diagnosis is 2years. It accounts for about 15% of childhood cancer deaths, 

a number which reflects its aggressive nature and frequency of metastatic 

disease at diagnosis. Most deaths occur within 2 years of diagnosis 

(Kushner, 2004).Neurobastoma is also the most frequent malignancy 

diagnosed in the first month of life (30-50%),and the most common cancer 

among infants less than 12 months of age (Lonergan et al, 2002).                                                                                                

The tumor is slightly more common in boys than girls, with a male to female 

ratio of 1.1:1 in most large studies. Incidence of neuroblastoma is higher in 

white children than in black ones. However, race does not appear to have 

any effect on outcome (Brodeur and Maris, 2006). 

Age of the patient and stage of the disease at diagnosis are the most 

important clinical variables predictive of disease outcome. It was reported 

that patients under 2 years of age have better prognosis than those older than 

2 years at diagnosis (De Bernardi et al, 2003).  

Aetiology and Risk Factors:   

The cause of neuroblastoma is not well understood. It is not considered part 

of any developmental or congenital syndrome, and is not associated with any 

other malignancy. Exogenous causative factors have not been identified. The 

vast majority of cases are sporadic; approximately 1% only runs in families 

(Kushner, 2004).  


