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Optics of the emmetropic eye Optics of the myopic eye

Fig. 660.1 Schematic optics of the eye. A-C, Emmetropic eyes. D, Hyperopic eyes. E-G, Myopic eyes. A, In emmetropic eyes, the parallel rays of a
distant object are focused on the photoreceptors. B, When a closer object is viewed, the image is in focus behind the photoreceptors. The image can be
brought forward into focus on the photoreceptors by the process of accommodation—increasing the optical power of the lens (C). In hyperopic eyes
(D), the eye is too short, and the image of a distant object is focused behind the photoreceptors and can be brought into focus by accommodation.
Myopic eyes are eyes that have grown too long (E), and the image of a distant object falls in front of the photoreceptors and cannot be brought into
focus by accommodation. When closer objects are viewed, the image moves back toward the photoreceptors, and at a certain distance (the far point),
which is related inverse to the severity of the myopia, it comes into focus (F). Closer objects can then be brought into focus using accommodation.
Optical correction for myopia is achieved with concave (diverging) lenses, which move the image into focus on the photoreceptors (G). Contact lenses
work in a similar way, whereas refractive surgery reduces the power of the cornea to bring the image of distant objects into focus. For equal corneal
power, myopic eyes have longer axial lengths than emmetropic eyes, with deeper anterior and vitreal chambers. Their lenses tend to be thinner and of
lower power than those of emmetropic eyes. (From Morgan IG, Ohno- Matusi K, Saw SM. Myopia. Lancet. 2012;379:1739- 1746, Fig. 1, p. 1740.)
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Abnormalities of Refraction
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Fig. 660.2 Refractive errors before (left) and after (right) surgery. A, Refractive eye surgery corrects myopia using central ablation to flatten the corneal
curvature (B) and corrects hyperopia using mid- peripheral ablation to steepen the corneal curvature. (Modified from Kim T, Ali6 del Barrio, Wilkins
M, et al. Refractive surgery. Lancet. 2019;393:2085- 2094, Fig. 1, p. 2086.)
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