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Purkynovy obrazy

Table 123 The Purkinje images (calculsied from Le Grands schematic eve)

Image Relative Unacoommodated eye Ewe accommodated
No, brightness H.96 D
Distant object Object at 300 mm {dixtant object i
Image Relative Imge Relitive Image Kelative
position size puosiiien size pozition shze
{mm) (mm) {mmj
H 1 + 3. 9MH) 1 +3.870 1 4+ 5.900 1
I a.010 +3.6005 (L.R20) +3.585 0.821 +3.605 0.820
m 0,008 +10.736 1971 e (RS [ 1.945% +y, 2} 1.1632
v 0,008 +4.625 —L.7h]3 +4.125 -0.762 +5.217 -0.773

Image positions expressed as their distances from the anterior cormeal vertex.

A. G. Bennett, R. B. Rabbetts: Clinical Visual Optics. Elsevier Health
Sciences, 1998.



Mechanismus akomodace
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Opticky systém oka pri akomodacnim klidu

<

1,348
1,602

plochat [T 3 T 4 [ 5 T 6 6 [ s [ 2 [ 3 o e
x 137d 1,33¢ 1,38 1,406 1,384 1,336 1389 1406 1,238 1336 1,374 1 R - rohovka
n 1 1376 1336 1,389 1404 1,386 133 1,389 1406 1,384 1,334 1,376 M - komorova voda
- 7,7 6,9 1d 791 576 6 d s57d 791l 1d 64 77 C - ¢otka
d 0,5 3,1 0546 2,419 0,635 0,635 2,419 0,546 30 05 _
X, q 0,5 3,6 4,146 6,569 7,2 Sk - sklivec
" hekon. | 27,6787 27,3808 25,2193 22,0391] 19,9691 hekon. | 165,685 116,356 94,3094 64,73 92,7424 S - sitnice
h/x d 0,04971] 0,04879 0,05496 0,063¢ 0,06941 o 0,00837 0,0120d 0,0147 0,02064 0,01484 7 - 3luti skvrna
o = (n'"-n)/r] 0,04883 -0,005d 0,005 0,00253] 0,00347 0,00833 0,00833 0,00347 0,00253 0,009 -0,0059 0,04883
h'/x' 0,04883 0,04383] 0,05379 0,05749 0,06727 0,07774 0,00833] 0,01184] 0,01461 0,0197 0,01476 0,06367 D - duhovka
' 28,1787 30,4808] 25,7653 24,4581] 20,6041] 17,1854 166,32] 118,775 94,8554 67,89 93,2424 15,7065 T - ciliarni sval
'-d 27,6787 27,3808 25,2193 22,0391] 19,9691 165,685 116,356 94,3094 64,73 92,7424 X
h'/(x-d) | 1,01808 1,11322] 1,02165 1,1097¢ 1,0318 1,00383] 1,02079 1,00579 1,04789 1,00539 C - cévnatka
B - bélima
- P - papila, slepa skvrna
x'(F')= 17,1854mm X(F) = -15,706mm v
X'(H) = -5,5992mm _ x(H) = 1,34786mm _ N - ocni nerv
x'(N') = 0,13106mm x(N) = 7,07811mm
X,(F') = 24,3854mm x,(F) = -15,706mm
X,(H')= 1,6008mm x,(H) = 1,34786mm

x,(N')= 7,33106mm X,(N) = 7,07811mm



Opticky systém oka pri akomodacnim maximu

<

plochae. [T 3 T 4 [ 5 T 6 6 | s [ 4 [ 3 o] R - rohovk
h' 1,37 1,336 1,38d 1,406 1,384 1,336 1,38 1,406 1,384 1,33 1,374 1 - ronhovka
h | 137 1,33d 1,38 1,40 1,386 1,339 1,386 1,406 1,384 1,33d 1,374 M - komorova voda
r 7,7 68 533 2659 -26558 -533 533 2659 2658 533 64 7.7 C - totka
d 0,5 2,71 06725 1,659 1,6729 1,672 1,655 0,6725 2,7 0,5 ]
. 0 0,5 3,2l 3,8725 5,5275 7,2 Sk - sklivec
X hekon. | 27,6787 27,7804 23,4437 19,4392 15,6827 hekon. | 146,075 80,9477 54,9853 35,9265 43,4551 S - sitnice
h/x d 0,04971] 0,04809 0,05912{ 0,07233 0,08838 d 0,00949 0,01737 0,02521{ 0,03719 0,03168 7 - sluti skv
o = (n'-n)/r [0,04883 -0,0059 0,0093¢ 0,00753] 0,00753 0,00938 0,00938 0,00753] 0,00753 0,0093¢] -0,0059 0,04883 zluta skvrna
h'/x' 0,04883 0,04383] 0,05747] 0,06665 0,07984 0,09776 0,00938 0,01702] 0,0249 0,03459 0,0313 0,0805 D - duhovka
b 28,1787 30,4808 24,1162 21,0942] 17,3552 13,6663 147,749 82,6027 55,6574 38,6264 43,9551 12,423 T - ciliarni sval
b'-d 27,6787] 27,7808 23,4437 19,4392] 15,6827 146,075 80,9477] 54,9853 35,9264 43,4551 i
' /(x'-d) 1,01806 1,09719 1,02869 1,08514| 1,10665 1,01149 1,02045 1,01223 1,07515] 1,01151 C - cévnatka
B - bélima
x'(F') = 13,6663mm x(F) = -12,423mm P - paplla' Slepa Skvrna
x'(H') = -5,1912mm x(H) = 1,69193mm N - o¢ni nerv
x'(N') = -0,4486mm x(N) = 6,43454mm
x,(F') = 20,8663mm x(F) = -12,423mm
x,(H')= 2,0088mm x,(H) = 1,69193mm

x,(N') = 6,75141mm x,(N) = 6,43454mm



Arizona Eye Model

R, . =12.0—0.4A

R

post

=-5.224557 + 0.2A

t,, = 2.97 — 0.04A
Mens = 1.42 + 0.00256A — 0.00022A2

7 =

r

*/R

L+ ,/1-

\

-
K+1)—
( )R'

Name Radius Conic Index Abbe Thickness
BN . | L,
Cornea 1.377 57.1 0.55 mm

6.5 mm -0.25
Aqueous 1.337 61.3 ta
Egﬂt Kant
Lens 0. 51.9 tlens
. [{post Igmﬂ
Vitreous 1.336 61.1 16.713 mm
-13.4 mm 0.00

. =-7.518749 + 1.285720A
K, =-1.353971-0.431762A A=~ i
t... = 3.767 + 0.04A accommodation
in diopters
K<-1 Hyperboloid
K=-1 Paraboloid
Z = 5ag of surface -1<K<=0 Prolate Spheroid (Ellipsoid)
=Xty K=0 Spl
) . = 1ere
R =radius of curvature b




Méreni akomodace

* (pseudo)emetropicky stav oka

» akomodacni vykon dan vergentni hodnotou
vzdalenosti blizkého bodu P od predmétové
hlavni roviny oka

= [1/ap|

DUANEUY TEST

Sm 145 mm
Im Q28 mm

GLASERUV TEST
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Zavislost akomodacni sire na veku

Ay
11,00
10,25
9,50
8,50
7,50
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5,50
3,5
1,25
1,00
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AN

AN

\

AN

N——

20

40

veék

60

80

vek | As<5D
Myop

38 0%

40 23 %

42 57 %

44 75%

45 82 %

Hyperop
17 %

67 %
70 %
92 %
100 %



Zavislost akomodacni sire na veku

g = v - . Y 4
TABLE 8-1. AMPLITUDE OF ACCOMMODATION AS A FUNCTION OF AGE 15 S 1
Typical Amplitude of Accommodation A = :Tp-\ —
Age (years) (diopters)@ S \; : K
10 12.50 (D] ]
20 9.75 b L, narme/r”
30 7.25 10 —— v~
40 4.00 .
50 2.50 . V. - max.
60 1.25 ‘\\ A\
70 0.50 NAVANE g
75 0.00 s L L s
A} -
aExtrapolated from the data of Donders (1864) and Duane (1912). ‘é
SN
. , X , .. N
Schwartz S. H.: Geometrical and Visual Optics - A Clinical —
Introduction. McGraw Hill, New York 2002, str. 97. 0 e S—

7 2 3 4 & € 3 8.7

roke ——e

Duanetiv graf - zavislost A; na véku









Rozbor akomodacniho procesu s korekci do dalky:
ovlivnéni akomodace brylovou cockou pro myopa

vzdalenost akomodace myopa akomodace | akomodace myopa
predmétu od oka | s kontaktni coCkou emetropa s brylovou cockou

- 26,3 cm 3,8D 3,8D 3,4D

-11,3 cm 8,9D 8,8D 7,8D
myop: Ap=-4,7D Pouziti brylové ¢o¢ky vede u myopa
dpe = 13 mm k niz§imu akomodaénimu usili, nez

pouZiti kontaktni cocky






Rozbor akomodacniho procesu s korekci do dalky:
ovlivnéni akomodace brylovou ¢ockou pro hypermetropa

vzdalenost akomodace akomodace akomodace
predmétu od oka hypermetropa emetropa hypermetropa
s kontaktni cockou s brylovou cockou
- 26,3 cm 3,8D 3,8D 4,4D
-11,3 cm 8,9D 8,8D 10,1D
hypermetrop: Pouziti brylové coCky vede u hypermetropa
Ap=+54D

k vy$Simu akomodacnimu usili, nez

dpe: =13 mm pouziti kontaktni ¢ocky






Korekce presbyopie

Moznosti korekce presbyopie:

» akomodujici nitroocni coCky (zménou tvaru)

* bifokalni, trifokalni bryle (dolni ¢ast obsahuje pridavek do blizka)

» difraktivni kontaktni a nitroo¢ni cocky (maji nékolik ohnisek, umoznuji
soucasné vidéni do riiznych vzdalenosti)

* monovision (brylové, kontaktni nebo nitroocni cocky, na jednom oku na
blizko, na druhém do dalky)

* multizonalni refraktivni kontaktni a nitroocni coCky (maji nékolik oblasti,
obvykle anularnich, s riznymi mohutnostmi pro soucasné vidéni)

* progresivni Cocky (brylové coCky s mohutnosti proménnou ve vertikalnim
smeéru)



Korekce presbyopie

H? @ R/.Add/ 7Q

— D

1/ag=0 1/agg =-Add
1/CIP= —Ag 1/CIPB= —Add—Ag



Korekce presbyopie

Add=-1/h R, P,
HTDB ’
Add=-1/h-Ag/2 Ry P,
’ HI:DB ’
Add=-1/h - 2As/3 Ry P,
’ HI:DB ’
Add == 1/h - Ag Py
EB H;B
agg = — 1/Add apg= — 1/(Add + Ay)

(h=-20cm Ag=3,0D)



Akornoalacr’ mmterval m yap oka s korekes oo Fatky
Sop %, 2,
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