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The Effects of Aging - Age Related 
Changes of the Eye
Decline of Accommodation
◦ Presbyopia

Accommodat ion is  the mechanism whereby the visual  system changes focus from 
d is tant  to nea r.
◦ Declines  a s  one a ges .
◦ Crys ta lline  le ns  is  m os t m a lleable  during childhood  and  ea rly adulthood .
◦ Theory of  von Helm holtz

◦ Mos t of  the accom m odative change in  lens  s hape (bulging) occurs  a t the centra l anterior lens  s urface
◦ Front s urface of  the caps ule  is  thinner
◦ Very little  change on the pos terior s urface



The Effects of Aging - Age Related 
Changes of the Eye
The ciliary muscle is  a  ring tha t  when it  contracts , ra ther than 
t ightening its  grip, the d iam eter of  the m uscle is  reduced  caus ing a  
relaxing of  the tens ion of  the zonule s  of Zinn (zonula r fibers ). 

◦ Allows  the crys ta lline lens  to becom e m ore spherica l, thereby increas ing the power of  the 
lens . 

◦ Contract ion of  the cilia ry m uscle increases  the d iam eter of  the lens  thereby increas ing the 
power of  the lens

◦ Relaxa t ion of  the cilia ry m uscle decreases  the d iam eter of  the lens  thereby decreas ing the 
power of  the lens



The Effects of Aging - Age Related 
Changes of the Eye
Decline of Accommodation

Accommodative Anatomy
◦ Crys ta lline Lens
◦ Cilia ry Muscle
◦ Suspensory Ligam ents



Accommodative Anatomy

The Crystalline Lens

The Ciliary Body
◦ Cilia ry Muscle

The Zonules of Zinn
◦ Suspensory Ligam ents

Crys ta lline LensZonules of  Zinn

Cilia ry Body



Change in the Mean Amplitude of 
Accommodation With Age

Age (Yea rs )

1 0

1 5

2 0

3 0

3 5

4 0

4 5

5 0

5 5

6 0

Am plitude (Diop ters )

1 0 .6  - 1 3 .5

1 0 .1 - 1 2 .5

9 .5  - 1 1 .5

6 .6  - 8 .9

5 .8  - 7 .3

4 .4  - 5 .9

2 .5  - 3 .7

1 .6  - 2 .0

1 .1  - 1 .3

0 .7  - 1 .0

Me as ure d  by m oving the  ta rge t toward  the  s ubje ct until firs t  blur is  re por te d  (Boris h 1970; Turne r 1958)
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The Effects of Aging - Age Related 
Changes of the Eye
Muscle tone
◦ Changes  to cilia ry m uscle
◦ Changes  in m uscle tha t  control the pupil – senile  m ios is
◦ Pupil is  sm a ller and  les s  respons ive to changes  in  light
◦ Takes  longer to cons trict  and  d ila te

◦ Changes  to Mueller’s  m uscle
◦ Lid  droops

◦ Changes  in m uscle tone of  eyelids  in genera l
◦Can a ffect  contact  lens  wear



The Effects of Aging - Age Related 
Changes of the Eye

Decrease in tear film 



The Effects of Aging - Age Related 
Changes of the Eye
Decrease in tear  f i lm 

On more medications
◦ Antidepres sants , Pa rkinson 's  Med ica tions , and  Sleep ing P ills

◦ block s om e s igna ls  be tween nerve  ce lls

◦ Antihis tam ines
◦ Bir th control p ills  and  Horm one Replacem ent Therapy
◦ Blood  Pres sure Med icines
◦ Diuretics
◦ Nasa l Deconges tants
◦ Pa in Relievers



The Effects of Aging - Age Related 
Changes of the Eye
Decrease in tear  f i lm 

Poor diet
◦Excess ive fa ts , s a lt , choles terol, a lcohol, p rotein, 

ca ffeine, sucrose



The Effects of Aging - Age Related 
Changes of the Eye
Decrease in tear  f i lm 

On more medications

Increase in meibomian gland secretion of lipids
◦ Opening of  m eibom ian gland  changes
◦ Puckers

◦ Changes  in lip id  s ecret ions  – les s  efficient  – produces  m ore 
d rying

◦ More in m en than wom en
◦ Wom en’s  changes  d iffer from  m en’s  changes
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The Effects of Aging - Age Related 
Changes of the Eye
Decrease in tear  f i lm 

On more medications

Increase in meibomian gland secretion of lipids
◦ Changes  in lip id  secret ions  – les s  efficient  – p roduces  m ore d rying
◦ More in m en than wom en

Decrease in basic  tear  secret ion
◦ Alm os t  ha lf  a s  m uch 

Mucin production is compromised



Age-Related Vision Problems 
Cata rac t s

American Academy of Ophthalmology estimates tha t ½  of  a ll Am ericans  will develop  
ca ta racts  by a ge 75 . 

Some early signs of cataracts include:
◦ Cloudy or blurred  vis ion
◦ Poor night vis ion
◦ Colors  m ay not appea r a s  vivid  a s  p revious ly s een



Cataracts
Three types – Age rela ted

◦ Pos terior Subcapsula r
◦ Taking s teroids
◦ Diabetes

◦ Nuclea r
◦ Center

◦ Cor t ica l
◦ Sides



Posterior Subcapsular Cataract



Nuclear Cataract



Cortical Cataract



Age-Related Vision Problems 
Cata rac t s

Other changes to crystall ine lens – in add it ion to reduced  ela s t icity
◦ Decreased  op tica l cla rity
◦ Increased  spherica l aberra tions
◦ Reduction in transm iss ion of  light  to the  re t ina
◦ Genera lly a ltered  color percep tion
◦ Degrada tion of  re t ina l im a ge q ua lity



Age-Related Vision Problems 
Glaucoma  
◦ Increase of  intraocula r p res sure
◦ Ocula r hyper tens ion

◦ Reduced  visua l fie ld
◦ Cupping
◦ May be norm a l
◦ Cup to d isk ra tio



Types of Glaucoma
2 main types

Primary open -angle  glaucom a
◦ Aqueous  hum or exits  too s lowly

Angle -closure  glaucom a
◦ Less  com m on
◦ Angle is  too na rrow for d ra ina ge 

got norm al outflow of  aq ueous  
hum or

◦ May be chronic or acute
◦ Narrow-angle glaucom a



Other Types of Glaucoma
Low-tens ion or norm a l-tens ion glaucom a
◦ optic nerve dam a ge and  vis ion los s  occurs  even though IOP rem ains  norm al. Low blood  pres sure 

m ay be a  risk factor.

Congenital glaucoma
◦ A child  m ay be born with a  defect in  the d ra ina ge angle tha t p revents  the aqueous  fluid  from  exiting 

the eye norm ally. 
◦ Usua lly there a re obvious  sym ptom s, such as  cloudy corneas , light s ens itivity and  wa tery eyes .

Secondary glaucoma
◦ May be due to com plica tion of  m ed ica l cond ition (d iabetes  and  high blood  pres sure)
◦ Other eye cond itions  (such as ca ta racts and uveitis )
◦ Side effects  of  m ed ica tions
◦ Traum a  to the eye.

Pigmentary glaucoma



Age-Related Vision Problems 
Age -Rela ted  Macula r 
Degenera t ion
◦ Dry
◦ Wet

Contributing Factors
◦ Age
◦ Race (Caucas ian)
◦ Genetic
◦ His tory of  Sm oking
◦ UV & HEV 
◦ Traum a



Dry ARMD
Accounts for about 90% of all cases

Cause is generally unknown although contributing factors

Slow progression in cell damage

Gradual loss of central vision







ARMD

The ARMD patient  
has  a  d is t inct  
a rea  of  vis ion loss

Loss is typically 
in centra l fie ld



Amsler Grid - Patient With ARMD

An example of an 
a rm d-rela ted  vis ion 
loss

Distortion, 
reduced - cla rity or 
m iss ing a reas  
ind ica ted  vis ion 
loss



Age-Related Vision Problems 
Age -Rela ted  Macula r Degenera tion

Diabetic Retinopathy

◦Major cause of  b lindness
◦Visua l los s  caused  by
◦ Retina l blood  ves sel abnorm alit ies
(Diabetic ret inopa thy)



Diabetes – Risk Factors
Family history of diabetes 

Over 45 years of age 

History of gestational diabetes  or delivery of a baby over 4kg (9 
pounds ) 

Race/Ethnicity of African American,  Hispanic American, Native 
Am erican,  As ian Am erican or Pacific Is landers



Diabetes – Risk Factors
H i g h  B l o o d  P r e s s u r e  ( g r e a t e r  t h a n  1 3 9 / 8 9 )  

Inactivity, not exercising enough 

High cholesterol 

Obesity (MBI greater  than 27) 

Smoking 



Diabetic Retinopathy



Age-Related Vision Problems 
Optic  Nerve Problems

Optic nerve atrophy
◦ Dam a ge to the op tic nerve
◦ Causes  of  op tic a trophy
◦ Poor blood  flow

◦ Optic nerve can a lso be dam a ged  by:
◦ Shock
◦ Toxins
◦ Rad ia tion
◦ Traum a
◦ Glaucom a

◦ Can a lso be caused  by 
d isea ses  of  the bra in and  
centra l nervous  sys tem

◦ Bra in tum or
◦ Crania l a r terit is  (som etim es  

ca lled  tem pora l a r terit is )
◦ Multip le  scleros is
◦ Stroke



Age-Related Vision Problems 
Manifestations of Cardiovascular Disease – Hyper tens ion and  a r terioscleros is

◦ Retina l vascula r occlus ions

◦ Centra l retina l a r tery occlus ion
◦ Blocked  due to em bolus

◦ Branch  retina l a r tery occlus ion
◦ May have fa ir outcom e

◦ Centra l retina l vein occlus ion
◦ Branch  retina l vein occlus ion

◦ Som e can not only be s igh t th rea tening but include life th rea tening



Age-Related Vision Problems 
Corneal Dystrophies



Age-Related Vision Problems 
Corneal Dystrophies

Latt ice corneal  dystrophy
◦ is  clas s ica lly a  b ila tera l condition
◦ Genera lly have ep ithelia l cornea l eros ions
◦ May need  banda ge contact  lenses



Age-Related Vision Problems 
Peripheral  or  marginal  degenerat ion of  the  
cornea

Fuch’s  dystrophy
◦ May wear contact  lenses
◦ Genera lly m os t need  them  after cornea l transp lant



Age-Related Vision Problems 
Degenerat ive Diseases of  the Brain

Parkinson’s and Alzheimer’s  diseases can have effects  on the eye and vision

The eyes are extensions of  the brain
◦ Tes ts  us ing op tica l coherence tom ography (OCT) a re  p rom is ing in  s tud ies

◦ Eye exam s  a re  a lready useful in  d ia gnos ing other sys tem ic hea lth  is sues
◦ Card iovascula r d isease
◦ Risk factors  for s troke
◦ Diabetes
◦ High Blood  p res sure
◦ Autoim m une d iseases
◦ Sexua lly transm itted  d iseases
◦ Som e cancers
◦ Others



Age-Related Vision Problems 
Stroke can cause loss of vision 
ca lled  hem ianopia  – Loss  of  a  
hem isphere of  vis ion



Other age-related vision concern 

Dry eye



Other age-related vision concern 

Excessive tear ing 
◦Epiphora



Other age-related vision concern 

Blepharitis 



Other age-related vision concern 
Eye l id  d i so rde r s

Ptosis

Entropion

Ectropion



Other age-related vision concern 

Floaters



Other age-related vision concern 

Vitreous detachment



Other age-related vision concern 

Retinal holes and 
tea rs

Ret inal  detachment  



Other age-related vision concern 
Cystoid Macular Edema
◦ Leaka ge of  fluid  into the  re t ina
◦ Form s  cys ts
◦ Seen with fluorescein angiography and  

OCT
◦ Usua lly caused  by inflam m ation from  

other cond it ions  includ ing ca ta ract  
surgery, re t ina l detachm ent, uveit is , 
d iabetic re t inopa thy and  m acula r 
degenera tion



Corneal Arcus – Corneal Arcus Senilis
Caused  by  l i p id  depos i t s

Fats and cholesterol enter eye

Gene ra l ly  beg in  a t  6 :00  and  12 :00  and  f i l l  
in

Most people will develop some arcus if 
they live long enough

May need to refer for lipid testing if under 
40
◦ Younger pa tient – term ed  a rcus  juvenilis



Vision and the Senior Adult 

How do these changes affect  vis ion?

How do these changes affect  contact  lens  wear?
:



Other Considerations



Conclusion/Questions/Answers 
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