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Figure 2. Retinoblastoma Samples: (a) Retinoblastoma invasion of the choroid but 
not the optic nerve. (b) Retinoblastoma invasion of the optic nerve11 

 
The retinoblastoma cells that become extraocular invade other areas of the eye 

including the choroid, as seen in Figure 2.6 In a sample, the tumor cells are distinctly 

darker than the cells of the healthy tissue. As the retinoblastoma cells continue to invade 

areas around the retina, the healthy tissues are rapidly affected. Eventually, if left 

untreated, the retinoblastoma cells will reach the optic nerve. In Figure 2b, the 

retinoblastoma cells have proliferated significantly and most of the optic nerve has been 

affected; there is little healthy tissue present. 

Although fatal if left untreated, retinoblastoma has developed into a curable disease since 

its first identification in the 1500s. In 1597, Peter Pawius of Amsterdam was the first person to 

provide a description of a tumor of what is now retinoblastoma in a three-year-old. In 1809, 

James Warthrop, a Scottish surgeon, of Edinburg defined retinoblastoma as a unique 

clinicopathologic entity. The term “retinoblastoma” did not appear until the 1920s, when 

Hermann Von Helmholtz, a German physicist and physician, proposed the name. Helmholtz 

believed that the tumor arose from embryonic retinal cells. The American Opthalmological 

Society adopted the term in 1926. The exact date at which retinoblastoma became curable is not 
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known, but treatments were present since the 1930s. The pioneer work on possible treatments for 

retinoblastoma was done by Dr. Algernon Reese and Dr. Hayes Martin.12,13 Enucleation had been 

the primary option to treat retinoblastoma, but Dr. Reese and Dr. Martion were able to treat and 

save patients using radiation therapy. 

 Retinoblastoma was originally thought to be a fungating mass that resulted in the 

destruction of the internal construction of the eye. A fungating mass, or wound, forms when the 

growing cancer breaks through the epithelial tissue, or skin.14 However, the extensive molecular 

research based on the work of Kyritsis et al. concluded retinoblastoma was a cancer that results 

from the overproduction of immature retinal cells. There is also large evidence that genetics is a 

factor in the presence of retinoblastoma.15 Chromosomal abnormalities as well as spontaneous 

mutation have become key players in identifying and explaining retinoblastoma.   

Retinoblastoma cells have shown a distinct rosette-like arrangement (Figure 3). 

Predominant retinoblastoma cells are described as “a round cell with basophilic nucleus of 

variable size and relatively little cytoplasm.”16 The nuclei present pleiomorphic changes as well 

as mitotic figures. As seen in Figure 3, more clearly differentiated areas present the distinct 

arrangement seen. The rosette-like arrangement has been determined to be a distinct, or 

pathognomonic, characteristic of retinoblastoma. A study performed by Ts’o, Fine, and 

Zimmerman revealed the rosettes, formed by cuboidal tumor cells, originated from 

photoreceptors and the comparable lining of the lumen of the rosette to the outer membrane of the 

retina.17  

 

 

 
 

 

 

 

 

 

 

Figure 3. Retinoblastoma cells that present a rosette-like arrangement.18 

 


