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Introduction  ١ 

INTRODUCTION 

etinoblastoma is the most common malignant 

ocular tumor in childhood and affects 

approximately ١ in ١٨,٠٠٠ children <٥ years of age in 

the U.S. The incidence is higher in developing

 R
 

countries, and in some countries in Central and South 

America. The reason for this higher incidence is not 

clear. Lower socioeconomic status and the presence of 

human papilloma virus sequences in the 

retinoblastoma tissue have been implicated (Leal et 

al., ٢٠٠٤).                 

 Approximately ٨٠% of children with 

retinoblastoma are diagnosed before ٣ years of age. The 

diagnosis of retinoblastoma in children ٦ years or older is 

extremely rare. Children with bilateral retinoblastoma 

constitute about ٣٠–%٢٠%. Patients with bilateral 

disease usually present at a younger age (١٦–١٤ months) 

than patients with unilateral disease (٣٠–٢٩ months) 

(Abramson et al., ٢٠٠٦).  

Histologically, retinoblastoma develops from 

immature retinal cells and replaces the retina and 

other intraocular tissues.   It displays a high mitotic 

and apoptotic rate, and because of this elevated 

turnover of tumor cells, there are many areas of 

necrosis and dystrophic calcification (Shields et al., 

٢٠٠٦). 
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      The study of retinoblastoma has provided 

valuable insights into the genetic basis of cancer. A 

"two-hit" model, as proposed by Knudsen (Knudson, 

٢٠٠٦) based on the finding that children with bilateral 

retinoblastoma developed multifocal, bilateral tumors 

and diagnosed at an  earlier age than children with 

unilateral, unifocal tumors. According to the two-hit 

model, two events are necessary for the retinal cell or 

cells to develop into tumors. The first Mutational event 

can be inherited (germline or constitutional) and would 

then be present in all cells in the body. The second 

event or "hit" results in the loss of the remaining 

normal allele and occurs within a particular retinal cell 

or cells with deregulation of the cell cycle and 

inappropriate entry into S phase. (Whyte et al., ٢٠٠٦). 

Genetic counseling in families with 

retinoblastoma is an important aspect in their care and 

should be coordinated with a medical geneticist or 

genetic counselor that is part of the retinoblastoma 

team. The identification of genetically susceptible 

family members can lead to early diagnosis that cannot 

only be life saving but may avoid the need for 

enucleation of the affected eye. Genetic analysis also 

provides important information with regard to the risk 

for parents (and long-term survivors of retinoblastoma) 

to have additional children with retinoblastoma 

(Houdayer et al., ٢٠٠٤). 
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      Patients with bilateral disease can be assumed to 

have a constitutional mutation and DNA obtained from 

a blood sample is examined directly for mutations. 

Children with unilateral tumors may or may not have a 

germline constitutional mutation. Therefore, for these 

cases, a frozen tumor specimen and a blood sample are 

sent for analysis (Lohmann et al.,  ٢٠٠٤). 

     Mutation(s) identified in the tumor are then 

studied in a DNA sample obtained from blood. Presence 

of the mutation in blood is presumptive evidence of a 

germline or constitutional mutation. Once the germline 

mutation is identified then all siblings or offspring of 

the patient should be tested for that specific mutation 

in order to determine the need for surveillance for 

retinoblastoma (Richter et al., ٢٠٠٣). 

The most common presentation of retinoblastoma 

in the developed world is leukocoria (an abnormal 

white discoloration in one or both pupils). This is 

usually first noticed by a parent or relative .Leukocoria 

is the result of an altered pupillary red reflex in the eye 

.The second most common sign of retinoblastoma is 

strabismus. (misalignment of the eye) in this case 

results from a loss of central vision in one or both eyes 

causing the ocular misalignment. Heterochromia 

(different color of pupils), hyphema (blood in the 

anterior chamber), glaucoma (increased intraocular 
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pressure), and orbital cellulites/inflammatory 

presentation are less common presentations. In 

patients with more advanced disease, the presenting 

signs and symptoms correlate with the degree of extra 

ocular invasion, which can result in orbital swelling 

and proptosis (Leal et al., ٢٠٠٤). 

The Reese-Ellsworth (R-E) classification for 

intraocular retinoblastoma, developed in the ١٩٦٠s, was 

used during the last ٤٠ years in assessing outcomes of 

therapy, and this classification facilitated the 

comparison of results from various studies . Several 

alternative schemes have been proposed recently by 

Shields et al. and by Murphree among others (Shields 

et al., ٢٠٠٤). 

      The diagnosis of retinoblastoma is based on 

examination by an ophthalmologist and imaging 

studies. A biopsy is rarely indicated because the 

procedure carries a theoretical risk for extra ocular 

dissemination. Funduscopy, Ultrasonography of the 

eyes is often performed to identify and analyze the 

intraocular mass. Ultrasonography is not as sensitive 

as computed tomography (CT), which is the ideal 

imaging format to detect intraocular calcifications 

(Karcioglu et al., ٢٠٠٧). 

     However, it is still frequently used to confirm the 

diagnosis. Magnetic resonance imaging (MRI) of the 

http://theoncologist.alphamedpress.org/cgi/content/full/12/10/1237?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=retinoblastoma&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT#B22
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brain and orbits is the most sensitive mean of 

evaluating for extra ocular extension. It gives better 

delineation of the optic nerve and also the pineal area.    

A bone marrow examination and a bone scan are 

indicated only when the clinical examination is 

suggestive of metastases or a blood count abnormality 

is present (Brenner et al.,  ٢٠٠١). 

     Management of a child with retinoblastoma 

requires a multidisciplinary approach. Ophthalmologists, 

pediatric, medical oncologists, pediatric radiation 

oncologists, pathologists, genetic counselors, social 

workers, nurses, and others play important roles in the 

cure of the disease, salvage of vision, and support of the 

child with vision loss and potential long-term sequelae. 

Many therapeutic options are available, and the 

indications for a specific modality or a combination of 

modalities vary with each patient. Furthermore, 

management varies for children with intraocular 

disease and extra ocular spread of the tumor. Most 

patients with unilateral disease present with advanced 

intraocular disease and therefore usually undergo 

enucleation, which results in a cure rate >٩٥%. 

Children with involvement of both eyes at diagnosis 

usually require multimodality therapy (chemotherapy, 

local therapies). Failure to control disease in children 

with bilateral disease may lead to external beam 

radiation (EBR) therapy. Enucleation is usually 
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reserved for eyes with recurrent disease and no useful 

vision (Shields et al., ٢٠٠٤). 

      Management of retinoblastoma includes the 

treatment of intra ocular disease, and treatment of 

metastatic disease. Chemotherapy has been used to 

treat intraocular retinoblastoma since the early ١٩٩٠s. 

Chemotherapy is used to reduce the size of the tumor to 

allow local therapies, including Cryotherapy and laser 

photocoagulation, or thermotherapy, to eradicate the 

remaining disease. This combination of therapies has 

been promoted to avoid External Beam Radiotherapy 

and/or enucleation and thereby decrease the potential 

for long-term side effects while salvaging some useful 

vision. The common indications for chemotherapy for 

intraocular retinoblastoma include tumors that are 

large and that cannot be treated with local therapies 

alone in children with bilateral tumors. Chemotherapy 

can also be used in patients with unilateral disease 

when the tumors are small but cannot be controlled 

with local therapies alone. Such patients constitute 

only ١٥–%١٠% of all patients with unilateral disease. 

Most patients with unilateral disease are diagnosed 

with advanced intraocular disease and undergo 

enucleation (Chantada et al., ٢٠٠٦).  
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AIM OF THE WORK 

he aim of the work is to review the most recent 

trends concerning the management of 

Retinoblastoma. Bilateral simultaneous External beam 

radiotherapy (EBRT). Proton therapy will be discussed 

.The use of chemotherapy with the focal therapies as 

thermotherapy (Chemothermotherapy) will be reviewed.  

T 

End results of all recent options of therapy and 

survival of the school age children will be reviewed.    

Gene therapy as an alternative approach to local 

chemo reduction will be reviewed also. 


