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Figure 1: (a) The young crystalline lens and cornea together flter UVA and UVB while allowing transmission of most blue light (defned as 400-500nm) to the retina.
Around 80-90% of blue light at 450nm can pass through the young lens. (b) As the crystalline lens ages it yellows and progressively flters more blue light until, by the
sixth or seventh decade, blue light transmission can be as low as 20% of that transmitted by the young lens. (c) Early types of IOLs used to replace the crystalline lens
during cataract surgery efectively flter UV but do not block blue light. It is hypothesized that blue light reaching the retina increases the risk of preexisting dysplastic nevi
(indicated as CN, choroid nevus) progressing to UM. A typical CN is shown in the small retinal photograph, while a UM is shown in the magnifed retinal photograph. (d)
Blue-light-fitering I0OLs are designed to fiter up to 50% of blue light. This models the natural fltering ability of the middle-aged eye, reducing potentially damaging radiation
while not impacting on vision. We argue that preexisting CNs (shown in the small retinal photograph) are less likely to progress to UMs in this environment. CN, choroidal
nevus; IOL, intraocular lens; UM, uveal melanoma; UV, ultraviolet; UVA, ultraviolet A; UVB, ultraviolet B.

is complicated, a plausible situation involving blue-light-triggered ROS
iatrogenic epidermal cell mutation may be hypothesized as a causative
issue resulting in UM.

Clinical Implications

If blue light is a known risk factor for AMD and, at the very least,
a suspect in UM development, can this knowledge be translated
into some form of meaningful preventive measure? One area of
immediate relevance is the current debate surrounding intraocular
lens (IOL) implants used a er cataract surgery. e replacement of the
crystalline lens by an IOL is a central component of this procedure.
10Ls are designed to Iter out ultraviolet radiation to protect the eye
from damage. Early IOL models Itered out ultraviolet radiation,
but more recently developed IOLs Iter out a wider spectral range,
including at least the more energetic parts of blue light because, ideally,
the spectral emission characteristics of an 10L should mimic those
of the lens that was removed. As the crystalline lens ages, it yellows
and lters out signi cantly more blue light above 400 nm [14]. s
process appears to be caused by the progressive accumulation of yellow
chromophore deposits, primarily 3- hydroxykynurenine glucoside
derivatives, estimated to reduce the blue light transmission capacity of
the crystalline lens by around 0.7-0.8%/year. Consequently, the 400—
500 nm transmission capacity of 80-90% associated with the lens of
a healthy child or young adult is cumulatively reduced in later life,

dropping to around 50% by the  h decade and to as little as 25% or
less at 70 years and over [15].  ere is also evidence to suggest that
retinal tissue becomes more sensitive to phototoxicity, possibly owing
to increased lipofuscin concentration and impaired antioxidant
activity, concomitant with altered lens function.  erefore, there is a
clinical rationale for considering the use of blue- Itering IOLs, and this
is further supported by the evidence presented in this paper (Figure 1).

Conclusion

In summary, cumulative epidemiological and experimental
evidence indicates that blue light is a credible risk factor for the
development of UM. Additional studies are required to clarify the risk
associated with blue light and the protective potential of blue- Itering
I10Ls following cataract surgery. As life expectancy continues to
increase, individuals are expected to live longer a er cataract surgery.
Shielding individuals from the known harmful e ects of blue light,
a role normally performed by the aging crystalline lens, through the
use of blue- Itering 10Ls is of clinical bene t as a preventive measure
against UM.
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