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RETINOBLASTOMA OVERVIEW 

Retinoblastoma (RB) is a rare eye cancer affecting both infants and children. It occurs in 

about 1 of 20,000 individuals, of which 40% experience the hereditary bilateral version 

with tumors in both eyes and many cells in the body. The disease is characterized by its 

associated RB1 gene which exists in every cell of the body and follows an X linked 

recessive inheritance pattern in bilateral RB. The RB1 gene’s role is to inactivate or 

prevent uncontrolled cellular division as seen in all malignant cancers, otherwise cells are 

allowed to undergo rapid DNA replication and division resulting in varying severity 

forms of the disease. All families affected by RB experience different mutations of the 

cancer, but all members within the same family experience the exact same type of 

mutation (Canadian Retinoblastoma Society). This allows for precise and accurate 

analysis for clinical trials purposes, as well as early RB tumor prevention that can be 

destroyed by a laser procedure if detected. In the case of early diagnosis and effective 

treatment, RB is cured in about 96% of all cases, while in developing countries lacking 

such resources, children develop the most severe forms of the disease and often die after 

incurable blindness. The earliest tell-tale symptoms of RB are strabismus and the 

representation of a white pupil that can be detected from a photograph or eye dilation. 

 

RB1 GENE AND ASSOCIATED TECHNIQUES 

The mutated RB1 gene is usually inherited from a parent in about 5% of all cases, but 

once inherited, there is a 50% chance for the mutated gene to be passed to the offspring. 

To diagnose for mutations in the RB1 gene, molecular assays are used to identify the 

specific mutation for each person, where DNA is isolated from blood or the tumor itself, 
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quantitative PCR is applied to discover the RB1 promoter region, then DNA sequencing 

and analysis follow. If no mutations on the exon sequences are found, RT-PCR is used to 

search for intronic mutations which can cause exon skipping due to missplicing. There 

are about 5% of total mutations that are yet to be diagnosed and the most associated RB 

deletion is that on the chromosome range 13q13-q32 (Lansink et al. 2005). Dryja et al. 

(1989) and Zhu et al. (1989) found that in bilateral retinoblastoma there is a preferential 

retention of the paternal chromosome in the process of loss of heterozygosity (LOH) and 

showed that germline mutations at the RB locus arise more in spermatogenesis than 

oogenesis; the paternal chromosome in the early embryo is more at risk for mutation, or 

deficient in DNA repair (OMIM, ID +180200). Sparkes et al. (1983) showed that the 

locus for the nondeletion form of RB is closely linked to the ESD locus.  

 

ANIMAL MODELS 

Animal models have shown that the Rb gene regulates proliferation, cell fate 

specification, and differentiation in the developing central nervous system (OMIM, ID 

+180200). Lee et al. (1992) used a mouse model deficient for Rb to discover that such 

targeted disruption results in unscheduled cell proliferation, apoptosis, and widespread 

developmental defects, leading to embryonic death by day 14.5 (OMIM, ID +180200). 

Other wild type mouse embryos have shown Rb effects on white vs. brown adipocyte 

differentiation, hair cells development for proper hearing, and rod photoreceptor 

development (OMIM, ID +180200).  

 

 

http://www.ncbi.nlm.nih.gov/pubmed/2733786
http://www.ncbi.nlm.nih.gov/pubmed/2733786
http://www.ncbi.nlm.nih.gov/pubmed/2568588
http://www.ncbi.nlm.nih.gov/pubmed/6823558
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SCREENING FOR RETINOBLASTOMA 

There are many procedures and tests to diagnose and treat RB depending on the tumor 

size, location, and severity. Some of the tests include: clinical examinations by 

Ophthalmologists, CT scans, MRI and examinations under anesthetic, but if the tumor is 

spread beyond the eyes, a lumbar procedure and bone marrow aspirate can be applied 

(Canadian Retinoblastoma Society).  

 

RETINOBLASTOMA THERAPIES 

There are four main therapies. Focal therapy is the primary treatment applied to small 

tumors which do not affect central vision. It is done with an examination under anesthetic 

and leaves a retinal scar affecting subsequent vision. Chemotherapy treatment involves 

the application of anti-cancer drugs and mainly shrinks the tumor (s) in RB patients. 

Radiotherapy is a painless form of treatment but it is rarely used due to its radiation 

effects and increasing risk of unassimilated RB cancers. Enucleation is the removal of 

one eye and is done only in unilateral RB cases to prevent total vision loss. It is 

performed to prevent tumor spreading beyond the eye and other invasive treatments, but 

it does result in peripheral vision loss. 

 

PERSONALIZED MEDICINE 

Personalized medicine in the form of genetic testing allows pinpointing an affected 

family member or the associated risk possibility. If discovered, tumors may be treated 

and/or destroyed before developing to cause severe effects. Individuals without being 

carriers of the mutation do not require any monitoring. 
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