MALDEK
STUDY SHEET - OPHTHALMOLOGY - REFRACTION

Myopia (Near-Sightedness)

The eyeball is too long or the lens bends light too much, so distance vision lands
short of the sensor.

THE ONE-LINE TRUTH

Close things look clear but far things look blurry because the eye focuses light in front of
the retina instead of right on it.

The chain — how it unfolds

1. Eyeball grows too long or cornea/lens bends light too strongly during childhood and
adolescence. — why: Genetics play a major role—myopia runs in families. Prolonged near
work (reading, screens) and lack of outdoor time during childhood are also strong
environmental risk factors that encourage the eyeball to elongate.

2. Light from distant objects focuses in front of the retina, so distance vision is blurry. — why:
The eye's total optical power is too strong for its length, so parallel rays from far away
converge too early and then spread out again before hitting the retina.

3. The person squints, sits closer to the board at school, or moves closer to the TV to see
clearly. — why: Squinting creates a pinhole effect that reduces blur slightly; moving closer
turns a distant blurry object into a near clear one, because near objects naturally focus
farther back in a myopic eye.

4. Without correction, the person experiences eye strain, headaches, and difficulty with
schoolwork, sports, or driving. — why: Constantly squinting tires the muscles around the
eye and forehead. Blurry vision makes it hard to read the board, recognize faces at a
distance, or see road signs, affecting safety and learning.

5. Myopia often progresses (worsens) each year during childhood and the teen years,
requiring stronger glasses over time. — why: The eyeball continues to grow longer as the
child grows, especially during rapid growth spurts. High myopia (worse than -6.00
diopters) can develop if progression is not slowed.
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6. In high myopia, the retina stretches thin as the eyeball elongates, raising the risk of serious
complications in adulthood. — why: A longer, stretched eyeball puts mechanical stress on
the retina and the blood vessels that feed it. This increases the lifetime risk of retinal tears,
retinal detachment (the retina peels away from the back wall), glaucoma (damage to the
optic nerve from pressure or poor blood flow), cataracts (clouding of the lens), and myopic
macular degeneration (breakdown of the central retina), all of which can cause permanent
vision loss.

7. Regular eye exams and early intervention (glasses, contacts, atropine drops, or ortho-k
lenses) help slow progression and preserve long-term eye health. — why: Correcting the
blur improves quality of life and school performance right away. Myopia-control treatments
in children can reduce the final degree of myopia, lowering the risk of sight-threatening
complications later in life.

Spot it — what you see, and why

* Blurry vision when looking at faraway objects (like a whiteboard or street sign): The eyeball
is too long from front to back, or the cornea (the clear window at the front of the eye) is
curved too steeply. Because of this, light rays from distant objects focus in front of the
retina (the light-sensing screen at the back of the eye) instead of landing right on it, so the
brain gets a blurry picture.

* Squinting to see distant things more clearly: Squinting makes the eyelids squeeze together
like a tiny slit, which blocks some of the scattered light rays and lets only the straighter
ones through — this sharpens the image just a bit, like how pinching a hose makes the
stream tighter.

* Sitting closer to the TV or moving closer to see signs or faces: When an object is closer, the
light rays coming from it spread out less by the time they reach the eye, so they still focus
clearly on the retina even though distant objects are blurry. Moving closer is the brain's
way of bringing things into the zone that the eye can see sharply.

* Headaches, especially after trying to see faraway things for a long time (like in class or
while driving): The muscles inside and around the eye keep trying extra hard to adjust the
lens or hold the eye steady to make the blurry image clearer. This constant squeezing and
straining tires out the muscles, which causes a dull, achy headache — like how your legs
ache after standing too long.

* Eye strain or tired, achy eyes by the end of the day: The eye muscles work overtime all day
trying to compensate for the blurry focus, and the brain works harder to make sense of
fuzzy images. Over hours, this extra effort builds up fatigue in the muscles and nerves, just
like how your hand cramps after gripping a pencil too tightly for too long.
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* Holding books or phones very close to the face to read comfortably: Near objects naturally
focus well in a myopic eye because the light rays are already more spread out when they
enter, so they land right on the retina. Holding things close takes advantage of the eye's
natural strength for near work and avoids the blur that happens at a distance.

Red flags — act now

* Sudden loss of vision or a dark curtain or shadow spreading across the visual field (may be
retinal detachment — needs emergency eye exam within hours)

* Sudden shower of new floaters, flashes of light, or both together, especially in someone
with moderate or high myopia (can signal retinal tear or detachment)

* Severe eye pain with blurry vision, nausea, and seeing halos around lights (may be acute
angle-closure glaucoma, which is more common in certain eye shapes — needs emergency
care)

Treat it — in this order

1. Single-vision eyeglasses with minus (concave) lenses, worn full-time or at least for distance
tasks like driving, school board work, and watching screens across the room — The minus
lens spreads incoming light rays before they enter the eye, so the image moves backward
and lands on the retina instead of in front of it. This makes distant objects clear. The
prescription is written as a negative number, like -1.50 or -4.00 diopters, matching the eye's
refractive error.

2. Soft contact lenses (daily disposable or two-week replacement) for active teens and adults
who prefer not to wear glasses — Contact lenses sit directly on the cornea and provide the
same optical correction as glasses but offer a wider field of clear vision (no frames blocking
peripheral sight) and more freedom for sports and activities.

3. Myopia control: low-dose atropine eye drops (0.01% to 0.05% nightly), orthokeratology
(overnight rigid gas-permeable lenses that gently reshape the cornea), or multifocal soft
contact lenses designed to slow eye growth — These treatments aim to slow the rate at
which a child's eyeball lengthens during growth years (usually ages 6-16). Studies show
low-dose atropine and ortho-k can reduce myopia progression by 30-60% over two to three
years, meaning less severe near-sightedness and lower risk of high-myopia complications
later in life.
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4. Increase outdoor time to at least 90-120 minutes per day of natural daylight exposure
during childhood — Large population studies show that children who spend more time
outdoors (not necessarily exercising, just being outside in daylight) have a lower risk of
developing myopia or slower progression if they already have it. The exact reason is not
fully understood, but bright outdoor light may signal the eye to grow more normally, and
distance viewing relaxes the focusing system.

5. Laser refractive surgery (LASIK, PRK, or SMILE) to reshape the cornea, typically offered to
adults over age 21 whose prescription has been stable for at least one year — The laser
removes a thin layer of corneal tissue to flatten the front of the eye, reducing its focusing
power so that light lands on the retina without needing glasses or contacts. Most adults
achieve 20/20 or 20/25 vision afterward and no longer need corrective lenses for daily
activities.

Your top priorities at the bedside

1. Screen immediately for retinal detachment and acute glaucoma symptoms — why: Flashes
of light, new floaters, a dark curtain over vision, severe eye pain, or halos around lights are
emergencies. The retina (the seeing layer at the back of the eye) can tear or peel away in
people with myopia because their longer eyeballs stretch it thin. Without fast treatment
(often surgery within hours), permanent blindness can happen. High eye pressure from
glaucoma can also kill the seeing nerve quickly.

2. Teach the patient how corrective lenses work and why wearing them matters — why: In
myopia, the eyeball is too long from front to back, so light focuses in front of the retina
instead of right on it, making distant things look blurry. Glasses or contact lenses bend the
light just enough to move the focus back onto the retina so the picture is sharp. Wearing
the right prescription helps prevent eye strain, headaches, and accidents (like while
driving). Explain this so the patient understands it's not just cosmetic—it's functional and
safe.

3. Encourage outdoor time and screen breaks, especially for children and teens — why:
Studies show that spending at least 1-2 hours a day outdoors in natural daylight can slow
down myopia from getting worse in young people whose eyes are still growing. Also, taking
breaks every 20 minutes when doing close work (the 20-20-20 rule: every 20 minutes, look
at something 20 feet away for 20 seconds) gives the focusing muscle inside the eye a rest
and may reduce strain.
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