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Refrac.on	
  in	
  Low	
  Vision	
  

•  By	
  defini.on,	
  low	
  vision	
  
means	
  that	
  vision	
  
problems	
  remain	
  
despite	
  best	
  correc.on	
  

•  This	
  is	
  the	
  easiest	
  way	
  to	
  
improve	
  visual	
  func.on	
  

•  Some	
  pa.ents	
  
desperately	
  want	
  
glasses	
  to	
  fix	
  their	
  
problems	
  

•  Poten.al	
  Challenges	
  
–  High	
  Rxs	
  
–  Large	
  Rx	
  changes	
  
–  Odd	
  op.cs	
  
–  Reduced	
  response	
  
consistency	
  (i.e.	
  noisy)	
  

–  Pa.ents’	
  JNDs	
  are	
  
usually	
  larger	
  

–  Cannot	
  easily	
  predict	
  Rx	
  
based	
  on	
  acuity	
  

–  No	
  obvious	
  endpoint	
  

Refrac.on	
  in	
  Low	
  Vision	
  

•  Prefer	
  trial	
  frame	
  and	
  
Janelli	
  clips	
  instead	
  of	
  
phoroptor	
  
–  Pa.ents	
  oSen	
  have	
  had	
  
bad	
  previous	
  experiences	
  
with	
  the	
  phoropter	
  

–  Doctor	
  can	
  see	
  eccentric	
  
fixa.on,	
  make	
  large	
  lens	
  
changes,	
  control	
  vertex	
  
distance,	
  go	
  beyond	
  the	
  
range	
  of	
  the	
  phoropter	
  

Refrac.on	
  in	
  Low	
  Vision	
  

•  Use	
  a	
  hand	
  held	
  JCC	
  for	
  
cylinder	
  

•  Tip:	
  When	
  doing	
  an	
  
over	
  refrac.on	
  using	
  
Janelli	
  clips,	
  instead	
  of	
  
doing	
  the	
  math	
  to	
  
combine	
  cyl,	
  put	
  whole	
  
system	
  into	
  lensometer	
  

Refrac.on	
  in	
  Low	
  Vision	
  

•  Adjus.ng	
  for	
  !"#$"%&'(")*+%,#'
– Not	
  necessary	
  if	
  using	
  Snellen	
  chart	
  at	
  20	
  feet	
  
–  If	
  refrac.on	
  done	
  using	
  Feinbloom	
  or	
  ETDRS	
  chart,	
  
remember	
  it	
  is	
  not	
  at	
  !"#$%&'()*)(+,,	
  so	
  
presbyopic	
  pa.ents	
  will	
  take	
  extra	
  plus	
  during	
  
refrac.on	
  

Near	
  Acuity	
  

•  Avoid	
  using	
  Reduced	
  Snellen	
  or	
  Jaeger	
  
Nota.on	
  for	
  near	
  acui.es	
  

•  Reduced	
  Snellen	
  designed	
  such	
  that	
  20/20	
  
row	
  should	
  require	
  an	
  acuity	
  of	
  20/20,	
  but	
  this	
  
is	
  only	
  true	
  if	
  the	
  chart	
  is	
  held	
  at	
  40	
  cm	
  
–  In	
  low	
  vision	
  we	
  oSen	
  use	
  closer	
  distances	
  

•  Jaeger	
  nota.on	
  is	
  poorly	
  standardized	
  and	
  is	
  
not	
  propor.onal:	
  J4	
  not	
  twice	
  as	
  big	
  as	
  J2	
  

Near	
  Acuity	
  

•  Recommend	
  using	
  M	
  
nota.on	
  

•  1M	
  =	
  8	
  point	
  font	
  
•  Typical	
  newsprint	
  
generally	
  considered	
  to	
  
have	
  lower	
  case	
  leOers	
  
=	
  1.0	
  M	
  

•  Record:	
  meters/M	
  

•  Lighthouse	
  single	
  leOer	
  
acuity	
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Near	
  Acuity	
  
•  Con.nuous	
  text	
  cards	
  

best	
  for	
  checking	
  near	
  
acuity	
  
–  Single	
  leOers	
  oSen	
  easier	
  
to	
  see	
  than	
  full	
  words,	
  
especially	
  with	
  large,	
  
central	
  scotomas	
  

•  Personal	
  favorite	
  is	
  the	
  
MN	
  READ	
  acuity	
  chart	
  
–  Uses	
  sentences	
  and	
  high	
  
frequency	
  words	
  at	
  a	
  3rd	
  
grade	
  level	
  

Contrast	
  Sensi.vity	
  (CS)	
  
•  Although	
  VA	
  and	
  CS	
  are	
  

correlated,	
  VA	
  only	
  gives	
  
a	
  rough	
  predic.on	
  of	
  CS	
  

•  Real	
  world	
  targets	
  have	
  
low	
  contrast	
  
–  Ex.	
  curbs	
  

•  Also,	
  poor	
  viewing	
  
condi.ons	
  are	
  made	
  
worse	
  with	
  poor	
  CS	
  
•  Dawn,	
  dusk,	
  rain	
  

•  Normal	
  CS:	
  1.80	
  

•  Knowing	
  pa.ents’	
  CS	
  
helps	
  to	
  determine	
  who	
  
may	
  benefit	
  from	
  beOer	
  
contrast	
  	
  
–  when	
  reading	
  	
  
–  who	
  may	
  be	
  at	
  a	
  greater	
  
risk	
  of	
  falling,	
  and	
  	
  

–  who	
  needs	
  op.mal	
  ligh.ng	
  
–  who	
  may	
  benefit	
  from	
  
colored	
  filters	
  

Contrast	
  Sensi.vity	
  Tests	
  
•  Pelli	
  Robson	
  

–  Taken	
  at	
  1	
  meter	
  
–  Contrast	
  changes	
  from	
  triplet	
  

to	
  triplet	
  logrithmically	
  	
  
–  Stop	
  at	
  2	
  misses	
  in	
  a	
  triplet 	
  	
  
–  Most	
  oSen	
  used	
  in	
  clinical	
  

trials	
  
–  Good	
  if	
  pa.ent	
  is	
  20/400	
  or	
  

beOer	
  
–  Comes	
  with	
  scoring	
  sheet	
  
–  Disadvantages:	
  

•  Large	
  in	
  size	
  
•  Hard	
  to	
  store	
  
•  Hard	
  to	
  keep	
  clean	
  
•  expensive	
  

Contrast	
  Sensi.ty	
  Tests	
  

•  Mars	
  
–  Smaller,	
  more	
  portable	
  
–  Held	
  at	
  0.5	
  meter	
  
–  Pa.ent	
  may	
  require	
  a	
  
+2.00	
  add	
  	
  

–  Contrast	
  changes	
  from	
  
leOer	
  to	
  leOer	
  

–  Stop	
  at	
  2	
  consecu.ve	
  
misses	
  

–  Comes	
  with	
  scoring	
  sheet	
  

Visual	
  Field	
  Tes.ng	
  

•  Amsler	
  Grid	
  
–  Helps	
  to	
  explain	
  to	
  the	
  
pa.ent	
  why	
  they	
  are	
  
reading	
  slower	
  

–  Necessary	
  to	
  do	
  if	
  
pa.ent	
  is	
  considering	
  
biop.c	
  training	
  

–  Drawing	
  diagonals	
  may	
  
aid	
  foveal	
  fixa.on	
  

–  Good	
  with	
  very	
  
advanced	
  glaucoma,	
  RP,	
  
etc.	
  

Visual	
  Field	
  Tes.ng	
  

•  Vision	
  Disc	
  
–  Quick	
  test	
  for	
  examining	
  
extent	
  of	
  field	
  
horizontally	
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Visual	
  Field	
  Tes.ng	
  

•  Goldmann	
  Perimeter	
  
– More	
  precise	
  than	
  Vision	
  
Disc	
  

– More	
  peripheral	
  than	
  
Humphrey	
  

–  Perform	
  without	
  glasses	
  
to	
  avoid	
  ring	
  scotomas/
expanded	
  field	
  or	
  use	
  
contact	
  lenses	
  

–  Use	
  III4e	
  target	
  

Determining	
  Legal	
  Blindness	
  

•  In	
  the	
  US,	
  the	
  criteria	
  for	
  legal	
  blindness	
  are:	
  	
  
	
  
•  Visual	
  acuity	
  of	
  20/200	
  or	
  worse	
  in	
  the	
  beOer	
  
eye	
  with	
  correc.ve	
  lenses	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  or	
  
•  Visual	
  field	
  restric.on	
  to	
  20	
  degrees	
  diameter	
  
or	
  less	
  in	
  the	
  beOer	
  eye.	
  

Legal	
  Blindess	
  VA	
  

•  Defini.on	
  works	
  if	
  only	
  using	
  a	
  Projected	
  Snellen	
  
chart	
  with	
  no	
  targets	
  between	
  20/100	
  and	
  
20/200	
  

•  What	
  If	
  a	
  person's	
  VA	
  is	
  measured	
  with	
  one	
  of	
  
the	
  newer	
  charts	
  (ex.	
  ETDRS,	
  Feinbloom)	
  ?	
  
–  	
  if	
  they	
  cannot	
  read	
  ANY	
  of	
  the	
  leOers	
  on	
  the	
  20/100	
  
line,	
  they	
  will	
  qualify	
  as	
  legally	
  blind,	
  based	
  on	
  a	
  visual	
  
acuity	
  of	
  20/200	
  or	
  less.	
  	
  

–  If	
  they	
  are	
  able	
  to	
  read	
  AT	
  LEAST	
  ONE	
  leOer	
  on	
  the	
  
20/100	
  line,	
  that	
  person	
  will	
  NOT	
  be	
  classified	
  as	
  
legally	
  blind.	
  	
  

Legal	
  Blindness	
  VF	
  

•  These	
  tests	
  below	
  are	
  the	
  only	
  VF	
  tests	
  
allowed	
  to	
  determine	
  legal	
  blindness:	
  
– Goldmann	
  perimetry	
  with	
  a	
  III4e	
  target	
  	
  
– Automated	
  sta.c	
  threshold	
  perimetry	
  (Humphrey	
  
30-­‐2	
  and	
  24-­‐2)	
  
•  For	
  Humphrey	
  Field	
  Analyzers,	
  a	
  10dB	
  s.mulus	
  is	
  
equivalent	
  to	
  a	
  4e	
  s.mulus.	
  	
  

– Kine.c	
  perimetry,	
  such	
  as	
  the	
  Humphrey	
  "SSA	
  
Test	
  Kine.c"	
  	
  
•  must	
  use	
  a	
  white	
  III4e	
  s.mulus	
  projected	
  on	
  a	
  white	
  
31.5	
  apos.lb	
  (10	
  cd/m2)	
  background.	
  

THANK	
  YOU!	
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II. Basic LV Devices Kit  
 
1) Distance Devices 

 Hand-held monocular telescope (2.8x, 4x and 6x) 

 MaxTV 2.1x glasses 

 2.8x,  4x Galilean sports binoculars 

 7x Beechers 
 
2) Near Devices 

 Non-illuminated Pocket magnifier (3x, 5x) 

 Illuminated Hand-held magnifier (3x,4x,5x, 7x) 

 Illuminated Stand magnifier (4x, 5x, 6x) 

 Non-illuminated stand magnifier (4x) 

 MaxDetail 2.0x glasses 

 Prism half eyes (4D, 6D, 8D, 10D, 12D) 

 Dome magnifier (4x) large and small sizes 

 Portable electronic magnifier e.g. Compact Mini or Mattingly TV Mouse 
 
3) Other 

 Filters 
o NOIR fitovers or Solarshields 

 Grey (light grey and dark grey), 
 Amber (light amber and dark brown),  
 Yellow 
 Plum 
 Dark green 

o Chadwick Optical has a set of flippers with tint lenses 

 Fresnel prism trial lens kit 

 Floor lamp with rolling base and movable arm 
  
4) Non-Optical Aids (some examples):  

 Bump dot stickers 

 Check writing guide/Typoscope 

 20/20 Bold Pen 

 Yellow acetate filter paper 

 Large print or Talking watch 

 Large or Talking blood pressure/blood sugar monitor 

 Pre-filled insulin syringes 

 Large print or Audio books on tape 

 Large playing cards 

 Computer screen magnification software  

 Liquid level indicator 


