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abl) Juadl)
duudal) 58 @ 2 clalbhaas g anlia

: Keratometry 4ual caad (ulda : Y
5 WS ake 3 Gy a1y BUI e Al Coaadl uliie 58 Fiae i)
P AU Ll ey s

(el Llie ) aaill jld Caas -

(sl Lulie ) (Gl all das -

Ll gl slasl -

c A bl ol o (ol asay -
s Al e Jo S8 5 amae s o el dpani 58 il adaas el
c Ayl oy Loy (el g Alile of Baalaia ()6S0 28 jglaall 624
oo mma Laaal s Gauliie aadion (53 e sihuSll (AR e ) 020l adais
DLl 3 ce amy DAY 5 ((160@ ale 7.15 ) el canatll i Caas
[9](160 @D43.25+) 5,1l 43 4l
¢ 1.3375 a0l HLuSl 58 (i A al) aad (uld 8 Aeadiued) Eiaal) 33¢aY)
- Al 35S 5gal) apan 8 3391 & 1.333 4 of o Gullstand (o V)
[4]: 4 yall 58 ol Aalag
D=(n-1)/r
aadl) jhd Caai T oo Al S A N5yl dulie Aol 58 D dua
el Ll 4,30 ol
055 Al 58 Gl r=7.5 mm Al elaY) aaill i Caal IS 13 2 Jli
5y 45
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38 Clua 8 dagall Dlghadll e ity 4pall 58 JUll 5 K Reading J) st o)
el A A8y ) gagie el s A8y gld JUIL g ¢ cpall JA0 ey alyal) Ausaall
. Al 348

: (Constant A ) A <yl : Ll

S Gl ¢ alall el ey 480l 4LV Aol o Jalgall (o daall i
Do) sy i JLSV g (e Aflel) daill (il aeins 20+ L8 A
U — Auaal) afisat Leia Jalse saay S ) s el G 5 ¢ iiallaia (e
2ol a dadine Jalsall 038 gaen 5 oenn LISH Call LSSl Ay — Al
[10] Al

— Adall Aelie 488 — Ludel) Jaai ¢ lghe ¢ 320 Culpaia e A i) gginy
& Aeatiadll Biea¥) — duaall &5 e — alull z Al aadiall & hal) Sl
¢ dggall il

[11]. salall el duae JSI o Jaall oSy 1A

IS e iy ald il aladnuly Kraff | Retzlaff , Sanders JS mas,

D QIS la 5 [12]zba

Individual A-Constant = IOL + ( REF X RF ) + 2.5 XL + 0.9 X K-C
¢ Auanll 58 e i O Zhall o cang adld 1o T Ay culil) 138 s Jla 3
[13]. Jilaall 8 5aals A0 dusdell 58 (g a5 Cogus Bans Anpd 4l ¢ i) oY
coaars o) Gl sl b lee) e Y ael) AR 8 dusall ¢35 &5 Jls
a3 e Baaly ByaS Galiy g JEIL 5 8

32



A Ayl Aall 58 (a8 Aaniineal) Aslaall 55 Conen ClBll

SRK-T, SRK Il -—————————— Constant A
Binkhorst ---—-———————————— ACD
Hoffer Q -————————————- pACD

Haigis ——————————- a0, al, a2
Holladay ————————- Surgeon Factor

[15 ,14 ,4]: Anterior Chamber Depth ACD L) cunll (ges @ WG
asaell L) ol iy aleY) Al e (s Ailaall s aleY) ) (Bac
Gae i Lt ¢ (a1 cpe ) cue (e iy ACDest xgiall ale¥) il (Sac

) il e e g 5 Al iy Lals iy ACDCONSE oY) il

Amplall saal) 8 Adall 03]

b Al Alabeadl A il DA e el Cull Gee gl Glua (Say
ACDconst = 0.62467 x constant A — 68.747

s Jd (e laslac) 21y ACDconst s constant A e JS 3 o JSAL jaay
Clwanl) CBle e 4agSa 600 ¢ iluaaldl
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:Axial Length cpuall LAY el g saall Jshal) @ lay),

¢ o) Ja0 Loy aball daal) 38 Cils Clshad aal asl gysaall Jolall (ald 2ay
ey b Uad ) gas gysaall Jshall Gl 8 ale 0.1 oplaie Uad JS o
[4].5)28 0.27 ojltia alyall Jeall any aalil) LSO

Jaal) 223 aalill HLS) eg o (gysaal) Johall (uld 8 Uasll 30 dus a8,

. %54 5 Al

s ol sl e Adsall (38 Aagall lgadali Al ddluall Guliy SV Sles asiy
e wLE 5 ¢ daaly bs)d oy s IS Jleadl Jan 5 ¢ leulSa) aay Lghase
(sl eall ) Aeatial) Guldll dapke Cs (550 75 G sSs Jaladll
Slo Janll adal lgnghaudt alild @y 5 4l e Jarcall Cind (aaldl) e oa
Fon e i IS el 4 pasldl) oy WS¢ puall (555m0 Jsha
sle Jsmanll Lint o) e Cumiiall ¢ guiall olasly o oyl (5 Cumy 235
- Bl e Jsb

5 ¢ habaall Glaslea 5 IS5 Bl of Gl e iy (gysnall Jshall (old 341 sy
[11 .,4]. 2l 0.3 o S0 Gl G @)l IS Jla 8 Gl 50l
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RS | D EX A

dpaly) c¥alee Wl ag ¢ cuad) Jal duaall 58 (i ) ¥ alaall (e el clllia
Ailan) cUlas o adies danyat Vol ol ¢ dayead) cilplaill e 3adina
Clalae & L 5 e e dute 55 agd @l 0l cayall (e 5aS 232l dpeal

-yl g Auabll 4)laall o ey e Sadina

[16]: Theoretical Formulas 4 i) ¢ alaall

tlgaa] Gllarasae o 535 5 ¢ Gl Gl e 3adine 3aiee <Valas 2
Ol AR el (g)ypnal) Johall

Al 5yulsll 348l Javgia -

duwaall &) amy adgiall aleY) Call e

bl Lalal o L) LISl LSy Ay

Fyodrov , il la sk 1sald il bl o lawl eV alead) oda Chran
{,Ua.a e adad Y alaal) 528 e g ¢ Shammas , Binkhorst , Colenbrander
: Two Lens System (jiieid)ll jiicael)
K Al alal) bl sladl e wnsi 5 Al e sle 5 duasll
) mlandl e degiasall 5 1OL cpall Jals de gy jall dunnall 488 g 40 dusaal
b e s )sall duuaall alal)
: el (e sae LY e UaaYl (e el Gigan ) ool eV alad) oda oS

Sl oo Pla (o 43 55 i ¥ Aaball dny ol Cll G () -

s sangl daball i LY
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Al ) 4 4l 3 julsl] B sl

S ASLE 5 alal Bl bl mlandl 3 diey (ulid) (gysmall Jolal) -
Apeall 4800 ) Gl

gl b aldl clulal g e 6l 5 4l mdais ) dshall o 6 -

[17 ,16]: Regression Formulas sl e alaall

S a5« Kraff, Retzlaff, Sanders ¢ LY ddauls oy sk &

. SRK aul ¢la agilany

Nl (A e Gy 5 Al ¢ 2 Adail) i) Jle SRK Aol adiad
Gee i 5oyl J luld o o duaal) 58 aaad o) e ades Al Ay kil
el ax LYl

p ot Apalill cValedl b daasal Ll cildaed)

L ol alall oY) gysmall Jshall -

K 4,8l 5 ul&l) 568l Jasgia -

Aol -
oalil bl e dtss Gluld e laldde) 8 eSS c¥alaall 238 334 ()
A i) AR5 s () gmall Jshal) om0 ) Bpull) mshand) GlSa o Al 348
Cabias Jliall s Ao ¢ lgia Badiosall Ll G Jah Jass g3 il (e o)
Ayl ) ol A ol gysaall Jslall Ll Adyk (DAl A culill A
) aidl Adpday Guell) die il e 0.3 50l & Gl 5o (el Ayl (ulal
IOL alasind vie <l e 0.4 5045 5 ¢ (Al mlaw e Ll agay aoal

Master
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(PG Jaadl)
Ayl 3l g 3gall

Ayl oy\<a

Gaala = (gl bl 39S — aalal slulpd) Lidia — gialng el bl o
Ay s Al 4y seandl — (Bded

A pal) oilaj

2016/12/1 ia 52016/3/1 cse

4 )yl ﬁ.ﬁmﬁ
Observational Prospective Cohort study 4Lt duads 4uld; 4y

g yaall ddal) PEEN

n ormpall a2 ¢ Gange 60 @A Al 2Ll Glae lie 60 bl ciles
okl A a3y g Audall (uld S (e 30 1 5V Ao senall — 1

el A aladinly agual Auaal) (ald 23 Gimnge 30 ¢ At de ganall =2

il 5 ¢ A Ao ganal) (8 Al SV (slany (pdl oayall pag o G
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Agsall 35 )5Vl upeaill Slen -1

CineScan Quantel Medical (Echograph Class |- type B)
CLERMONT-FERRAND - FRANCE

Al oot el 5 IV LSV ol aaas Slea =2
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Cadl ¢l 44y )k

¢ aed o3l i A Gandll 2 yh g iyl 381K (e 8 yaTiasall A gal) 32T axy o
Al (8 agaba) df Al Lalll (e Qi 5 Jald Jue (and o)) o
JPATRPEIN,

allail) (385 ayall 8S ol dssadl 5 dasiadl ye Lypeadl 50l Jaas ]
dasiadll 4y padl a8l Ciyglad (pAll e jall slasiid 5 5 ¢ Decimal g yiall
i)y e (0.5) pged

aladiuly (e seaall oiaye sal )l slaall o 4l 3yulsl) Bl aaas L2
e Jinad @ g ¢ Al s Gl 5 V) LS el (uld Slea
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sl Slea ahtiul el Al oY) gyl Jshall Ll ehal L3
Sleall MK, K2 Jied Jaa) aey lldy dseall (358 #1530

eyl @y SRK T dlalas aladiuly degyiadl dwaall 38 Clus 4
e ganall
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Aol Al il Aal)

Prediction Error (PE) adgiall Uail)

Uil Estimated SE dalall clya) 0 dsse yall Cangll Sl dad cu 3l s
.Actual Achieved SE 4aljall axy 4x3lll Sl

Absolute Prediction Error  glhall Uil

Cargll LSV dad (p (5yall Aallaall dal) o1 ¢ PE adgiall Uaall dalladll daill o
Aahall a Al Sl (ail dalal) shal J8 4525l

Spherical 5481 (Alal) Jiy Predictable Refraction adgiall jlusiy)
Equalivant (SE)

Sl ik IS iage o) abald) Jeal) axy dsmsall HLaSV ¢ gu il 43l
Sl LS 5 Estimated SE dalall 08 adgial) Cargl) HLSN) Cun o yeil
-Actual Achieved SE 4alall ¢)al axy malill

aaa M

Died ¢ 5)LaY) 3 AusSlaial) el Cada Ciiad o Glhad) Uadll Cilus (e 4414l
led dBilas dallus dad 5 JEal) disws o 100+ dunse dad 39ag Baalsll A3phall e
A e il WIS Cada die aniin  leal) Jangial) (s Jid) Juw e 00.1-
A 8 easag aty il Uad gl asms ade asa Lol 5

5 Aggluiiall Cle il e aalil) Uadl) Uitass HLSOU Zallaall 2l 321 6 13
.kl PE adgiall Uadll (ge (30 il Jawes Las ¢ )L8Y1 8 Auslacial)
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Gl by Julan

Ale duly Jal (e Pearson & Spearman oy s Gy g)lidl aladin)
gAL,&\ Jskll — Kreading — Age oayll jee ) o Correlations lals )y
Anterior Chamber _.lY! cull 3oc — Axial Length (AL) (pell alal)
Intra Ocular Lens  ¢pall Jala g 50 4362 5all dmiiall duaall 58 — Depth (ACD)
Absolute  3llall Uil — Prediction Error (PE) adsid all - IOL Power
( PE

il gu (@)l au)al Independent Samples T test jloal aladin) &3 s A
ACD oY) ) (ee — AL Gaall i) ole¥) Jshall ) Cam (e ulaill 5 el
PE aisiall Uadll 3ad Jausgia — alall Jeall any SE (55 U ¢3S Gad Jaugia —
( Absolute PE (3laall Uaill Gad Jaussia —

Predictable L.Vl dad & 3,8l 4ulyal paired T test sl aladsul
dahall ehal) J8 Aadgiall el 0 SE (g5 <) ¢ A (<4 Refraction

J<! Actual Achieved SE alall Jaall el aay 45l 4 5 Estimated SE

s e el Ak 5 ulaill Byl (e

: S Null Hyphothesis aaall 4uia g gy o

P<0.05 (e sandl) G Lilas) ola (3,18 35m5 e =

P>0.05 (ic sanall G Lilas) ala (35 255 —

. 23 3.l SPSS by aladinly P ded a5 dilasy) Jillaill o)l o
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A Juad
s

el s g8 5 cldde 91 546 oAbl b il oasd) leef sl
&35 (10JS&Y) el 5 (5 Jsaadl) 10.28634 (5)lme ilnil Lale 65.27119
Op anll lal) has i) (T1J94Y) ey cpn 3« JSS Adall mpe lac]

e sanall
eyl sleeY gHlmall Cahat) 5 daugic (5 2ad)).
N Minimum | Maximum| Mean Std. Deviation
Age 60 46 91 65.27119 10.28634
Valid N (listwise) 60
100
90 o *
<&
80 L 2 + :
* . * »
70 4 » 2 . 4 - 4
0‘ C 2 . P e * 000 C 2
*— ¢ <&
60 * - ol v e e
. * e e )
< 0 A 4 ) 4 ‘Q *
40
30
20
10
0
0 10 20 30 40 50 60 70

Al) aape el g5 (10J8)

45



Mean Age

601

40

207

il

Contact immersion

Method
Error Bars: +/- 1 SE

Ofie senall (el slual) Tl (11841
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O5SA Lo (12084) elay 5¢(6 Jgaal)) %45 SV 5 %55 S A culs
AP RUREN
Rl 8 GBY) 5 oS A 1 (6 g2d))

Frequency Percent Valid Percent |Cumulative Percent
Valid Male 33 55 55 55
Female 27 45 45 100.0
Total 60 100.0 100.0

Male / Female

Female
45%

SlY) 5 Sl A (12484
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(7 Jstall) OS (w3 10 %38.33 50D Liw ¥l 30 %61.66 ils
Al 3 a5 el e A (T saad)

Frequency | Percent Valid Cumulative Percent
Percent
Valid OD 37 61.666 61.666 61.666
0OS 23 38.333 38.333 100.0
Total 60 100.0 100.0

oD/ OS

(O
38.33%

OS (el 5 OD i) e A (13 Js)
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Jals i) cilide 4 A.
:PE adgiall Uadlly ¢piic ganal) 3S A jaadl (o Dol ¥) e Aufpa —1

ABle a5as axe (i PE adgiall Uadll 5 ocajall jee (g Jaliy¥) 3l duhy
Lilias) dals A2 @3 P=0.706 dad (S &l Cua i)

PE adgiall adll 5 apall jee oy LaliyV) Ale (8 92a))

Age PE
Pearson Correlation 1 -.050
Age Sig. (2-tailed) .706
N 60 60
Pearson Correlation -.050 1
PE Sig. (2-tailed) .706
N 60 60

: Absolute PE (slhaall Uailly (yic ganal) 3S A jeal) (o bl ¥) Aide —2
3gag ade (i Absolute PE (3llaall Uadl) 5 ooyl jee g Lol )V 38le 4y,
Lilaal Aala A2 b P=0.684 dad (S ol Cua cdalsy) dle

Absolute PE lladl) Uall 5 ajpell jee o Lo V) Ale (94 sandl)

Age Absolute PE
Pearson Correlation 1 .054
Age Sig. (2-tailed) .684
N 60 60
Pearson Correlation .054 1
Absolute PE Sig. (2-tailed) .684
N 60 60
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: adgiall Uadlly opic ganall NS 3 K reading ¢ bl ¥) dde -3
Ao a5ag aae (i PE adsidl Waall s K reading (y Llsy¥) dle duhy
Lilias) dals A2 @ld P=0.862 dad (S &l Cua i)

PE sl Wadll 5 K reading g Lli)Y) adle (10532

K Before PE
Pearson Correlation 1 .023
K Before Sig. (2-tailed) .862
N 60 60
Pearson Correlation .023 1
PE Sig. (2-tailed) .862
N 60 60

: Glhall Ladlly ¢pic ganal) 38 & K reading ¢y bl N Aide -4
Jgag ade i Absolute PE 3llaall Uadll 5 K reading o Laliy¥) ale duh
Lilaal dala AN b P=0.667 dad (S ol Cua cdalsy) dle

Absolute PE (slladl) Waill 5 K reading (yu bV adle (114 aad)

Absolute PE K Before
Pearson Correlation 1 -.057
Absolute PE Sig. (2-tailed) .667
N 60 60
Pearson Correlation -.057 1
K Before Sig. (2-tailed) .667
N 60 60
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: PE adgial) Uadlly (yic ganal) 3 & Axial Length o bl ) dde -5
o PE adgiall Uadlly yiic seadll SIS 8 Axial Length o Ll ¥ A8le Al
Lilaal dola AV @l P=0.963 dad (S ol G By ADle agng 2535 a2

PE adsiall Uadlly (i seaall DS 3 Axial Length o Ll V) adle (12 2)

PE Axial length
Pearson Correlation 1 -.006
PE Sig. (2-tailed) 963
N 60 60
Pearson Correlation -.006 1
Axial length Sig. (2-tailed) 963
N 60 60

Glaall Uadd) g oyic ganall 3 & Axial Length o bl ¥l Ade -6
:Absolute PE

Glhaall Uadl) 5 (yic seadll JS 3 Axial Length oy ol )Y ale dulyy

Ao @l P=0.520 dad (S ol S cdaliiyl Ale 35a9 a2 (i Absolute PE
Lilaa) dala

:Absolute PE sl Uasll 5 ;e sanall MS b Axial Length ¢y s ¥) adle (13Jg2ad))

Axial length Absolute PE
Pearson Correlation 1 .085
Axial length Sig. (2-tailed) 520
N 60 60
Pearson Correlation .085 1
Absolute PE Sig. (2-tailed) 520
N 60 60
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Uailly (psic ganall S 4 Anterior chamber depth ¢y bl ) &8s —7

: PE adgial)

35as aae (i PE adgidl Uadlls (yoic sandl) S 3 ACD (py Lalis)¥) a8le Ay
Libiaa) dals A2 3 P=0.996 dad (K ol Cua ohalii)) ADle 5ag

: PE adgiall Uaalls (yoic sanddl DS SACD (G L) adle (140532

Anterior chamber

Depth PE
Pearson Correlation 1 .001
Anterior chamber Depth Sig. (2-tailed) .996
N 60 60

Pearson Correlation .001 1

PE Sig. (2-tailed) .996
N 60 60

Uadl) g pic ganal) 3 & Anterior chamber depth ¢ bla¥) e -8
:Absolute PE  3laall
Absolute PE (slladl) Uadll 5 (yfic sanall S JACD (4 Jaliy¥) 3Dl duhy
Lilaal dela AN culd P=0.723 dad oS5 ol Cua cdaliy) dDle dgag ade (i

:Absolute PE (3l Uadll 5 iic seadll DS 3 ACD (yn Ll V) Ale (150 92a)

Absolute_PE

Anterior chamber

Depth
Pearson Correlation 1 .047
Absolute PE Sig. (2-tailed) 123
N 60 60
Pearson Correlation .047 1
Anterior chamber Depth Sig. (2-tailed) 723
N 60 60
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: PE adgial Uadlly oyic ganal) 3S & IOL Power ( bl ¥ Ade -9
o PE adgidl Uadlly (yfic seadll SIS 8 IOL Power (4 L)V 38le duhy
Libian) als A2 @3 P=0.626 dad (K Al G cdaliiy) dDle 35a d5ag p2e

: PE adgiall Uadlly (yic sanall M 3 IOL Power (y Ll V) adle (16 2a)

PE IOL Power
Pearson Correlation 1 -.064
PE Sig. (2-tailed) .626
N 60 60
Pearson Correlation -.064 1
IOL Power Sig. (2-tailed) .626
N 60 60

Glaall Uadd) g ¢piic ganall 38 8 IOL Power ( bl ¥ 4ide ~10
:Absolute PE

Absolute laall Uadll 5 (yfie sanall US 3 IOL Power g Ll V) Ale Ll
Aala Ao @ld P=0.492 dad (<5 o Cua chaliiy) Ale 35ag p2e (it PE
Llasl

:Absolute PE lladll adll 5 ysic sanall IS 3 IOL Power s LNl adle (17Js2a)

IOL Power Absolute PE
Pearson Correlation 1 .090
IOL Power Sig. (2-tailed) 492
N 60 60
Pearson Correlation .090 1
Absolute PE Sig. (2-tailed) 492
N 60 60
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O Cyaiall dplual) cllawgiall B cildg &Y 4ufy -B
Lail) 2d) .

O Axial length  (AL) gl AR ale) Jghall Jagia cp (3080 — 1
poalal) g padd) Bk
@lre Cilaily ale 23.05 (alall Ayl 8 el AN oleY) Jshall Jaugie &l
ali23.19 jexll Al 3 cpell A LY Skl Jassgie a1y a6 ¢ ale 0.69
ke 0.82 (5)lume calaily

ool 5 el il e JS 8 (AL) el a2l elaY) Jodall o gia (18 520))

"

| Method N Mean Std. Deviation | Std. Error Mean
Axial lenath Contact 30 23.0540 .69085 12613
g immersion 30 23.1900 .82309 .15028

bl ilan i) o Lilan) ala (358 agng (a0 Jal (e t-test laal shal
P=0.491 dad il Gua ¢ Lilas) dala A2 culd dagll (S5 4

Jasial dglual) Glaugiall o Independent Samples t-test jlial mili (adly (19J52al)

oelail) 5 yeall il o Al eleY) Johall

Le¥§2te S t-test for Equality of Means
95%
Sig. Confidence
F [Sig.| t df (2- Di';fﬂeerzace [S)ggf'eirr]gg Inte_rval of the
tailed) Difference
Lower | Upper
Equal
variances | 5.573|.022|-.693| 58 491 | -.13600 19619 |[-.52872|.25672
. assumed
Axial
length vaEiClll;liles
not -.693|56.307 .491 | -.13600 19619 |[-.52898].25698
assumed
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O Anterior chamber depth ACD L) cull (3ee Jaugia ¢ A1 -2
poaladl) g peidl ARk
@)lre Calaily ale 3.37 (ulall dipl 3 ACD (el aleY) ) (Bae Jausgia &l

sale3.38 yeadl diph 8 ol ol ee Jangie i g 8¢ ale 0.38
cale 0.43 5)lae il aily

p okl 5 peall iyl o ACD b1 cull Gae Jawgia (20 saad)

| Method N Mean | Std. Deviation [Std. Error Mean|
. Contact 30 3.3780 .38376 .07006
Anterior chamber Depth ;- orcion | 30 | 3.3847 43459 07934

bl lan i) o Lilas) ala (358 gng (a0 Jal (e t-test laal shals
P=0.950 dad il dua ¢ Lilas) dala A2 culd dagill (S5 4

Uil Lplial) e giadl o Independent Samples t-test jlaal =it (il (21 gaal))
oolall 5 el ik el ) Gee

Levene's Test
for Equality of t-test for Equality of Means
Variances
95%
Sig. Confidence
F Sig. | t | df | (2- D_fl\f/lean St:‘jf EIMOr | nterval of the
tailed) IErenceiINerence)  pifference
Lower [ Upper
Equal ] ]
Anterior variances | .721 | .399 063 58 | .950 [ -.00667 | .10585 21855 .20522
assumed
|chamber
Depth _Equal - -
variances not .06357'125 950 [ -.00667 | .10585 91862 20529
assumed
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:ww\ 9
| Method N Mean | Std. Deviation |Std. Error Mean
Spherical eq. after Contact 30 .0167 .55408 10116
P a- immersion 30 -.8260 75606 13804

bl ilan i) o Lilan) ala (358 agng (a0 Jal (e t-test laal shal
P=0.001 2ad il Gua ¢ Laleaa) dala AV <3 dagmll culs
Al Apluall Glan gl (0 Independent Samples t-test Lol =il adly (23Jg2a)

polall 5 aad) ik o oaball Jeall 2y SE (g5 SI ¢ 8IS

Levene's Test

for Equality t-test for Equality of Means
of Variances

95%
Sig. Confidence

. Mean |Std. Error
F Sig. | t Df | (2- |~. : Interval of the
tailed) Difference|Difference Difference

Lower| Upper

Equal
variances |6.317| .015 }4.924f 58 |.000 | .84267 | .17114 |.50010|1.18523
Spherical assumed
eq. after  Equal

variances 4.924153.176| .000 | .84267 | .17114 |.499441.18590
not assumed
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¢ 530S 0.51 (g)lma Calyaily 500 0.55+ (alall dippha 3 adgiall Uadll Ao il
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D.u.nS
ooladl) 5 el skl PE adgiall Uadl) dad awgie (s l) (24 saad)
|  Method N Mean Std. Deviation | Std. Error Mean
PE Contact 30 5510 51560 .09414
immersion 30 -.2443 .67982 12412

bl las i) o Lilas) ala (358 agng (a0 Jal (e t-test laal shaly
P=0.001%x8 il s ¢ Wilias) dala AV )b dagmll culs

dagdl dyliall s sidl o Independent Samples t-test jlaal xili (adly (25 g2all)

Pkl 5 yeadl ik o PE gl Uaall

Levene's Test
for Equality of

t-test for Equality of Means

Variances
95%

. Confidence

F Sig. T df Slf::l(‘?llesjz)-Difl\;leeraerr;ce [S)??felrzer;(;re Inte_rval of the

Difference

Lower | Upper
Equal

variances | 9.358 | .003 |5.106] 58 | .000 | .79533 | .15578 |.48351|1.10716
PE assumed
Equal

variances not 5.106(54.068/ .000 | .79533 | .15578 |.48303(1.10764
assumed
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BmS 0.346 (Hlma Cihyaili 508 0.625 jerdl dpla & &l s ¢ 8
ooladl) 5 el skl Absolute PE Glladll Uaall dad Jawsie o (3l (26532

|  Method N Mean | Std. Deviation [ Std. Error Mean
Contact 30 6563 36645 06690
Absolute_PE - orsion 30 6250 34615 06320

bl lan i) o Lilas) ala (358 gng (a0 Jal (e t-test laal shal

P=0.735 dad il dua ¢ Lileas) dala A2 culd dagull (S5 4

Aol dlual) @lan idl o Independent Samples t-test jlial xits jadly (27 g2ad)
toulall 5 yeall iyl o Absolute PE (llaall Uasl)

Levene's Test
for Equality t-test for Equality of Means
of Variances
95%
si Confidence
= sig. | t Jf ('29 _Mean S?d. Error| Interval of
aile d)leference Difference _ the
Difference
Lower|Upper
Equal
variances | .874 | .354 |.340 58 |.735| .03133 | .09203 21556
assumed 15289
Absolute PE
- Equal
variances .340{57.813 735 | .03133 | .09203 121557
15290
not assumed
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Error Bars: +/- 1 SE
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5980 £ Bl Lbuatl) cllaigial) (y (5934l Aualys —=C
D lail) gyl b cyn alall Jenl il g qiéoal

(s3al) Jsiy Predictable refraction adgiadl jLusiV) dad om (38N -1
Dbl Jeal) day dlad aa Galalll A8y phay dtald) 558 Ll £ L) (g U

50 0.53— aball Jaal) Ji adiall Cangll HLSDU g, £ 81K dad sl
sns bl Ayl ) el LK) e Sy ¢ 5 0012 (55bme il
5308 0.55 (o lsme Cilaily 5308 0.016+ aball Janl

bl Qanll aay il ST 5 Csepal) LSV o oalaill iyla b a0 (28 s2all)

Mean N Std. Deviation | Std. Error Mean
Pair 1 Predictable refraction -.5343 30 12910 .02357
Spherical eq. after 0167 30 .55408 10116

Lilian) Lala A0 53 (3,8 Cii (35,4l Paired Samples Test il ¢l

cosbal) dgyla d dalal) aey il LLSYT 5 Casesall HLN) (e P=0.001
Gla giall G 358 2535 a3l Paired Samples t-test jlaoal =5 jail(29J saall)

ahall Jand) elyal any o5 KU £ 8K 5 Aaall (ald o U1 (e yall Cargll HLuSIV) (s Al

Paired Differences

95% Confidence Sig. (2-
Mean S.td._ Std. Error, Inte_rval of the t df tailed)

Deviation] Mean Difference

Lower | Upper

Predictable
Pair  refraction - -
1 Spherical eq. 55100 51560 | .09414 | -.74353 | -.35847 [-5.853| 29 .000
after
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(s2al) J<iy Predictable refraction adgial jLusiV) dad oo (380 -2
t bl Jeal) day dliad aa jaid) A8y phay duad) 58 uld o L g I
50 0.58— aball Jaal) Ji il Cangll SLaSOU (g S £ 3K dad cialy
sas ardl iy il el LYY e iS5 ¢ 5y 0016 (55bae il
S 0.75 (5lme Calaily 8,08 82.0- aball Jaal)

mhall Janll oy il SN 5 Gagepall ST G ead) 2k b Gl (304 s2ad)

Mean N Std. Deviation | Std. Error Mean
Pair 1 Predictable refraction -.5817 30 16341 .02984
Spherical eq. after -.8260 30 .75606 .13804

dala AV 53 (358 dsag axe oudi (35,4l Paired Samples Test jlidl ¢)als
Ayl b daball s il L) 5 Gsesd) JLSY) Gu P=0.059 Lilas)
el
5 spall LAY (s 35a 5230 Paired Samples t-test lasl) it asly (31J3ad)
i) dipla 8 Aaball e il LS

Paired Differences

95% Confidence
Std. [Std. Error] Interval of the t df
Deviation| Mean Difference

Lower | Upper

Sig. (2-

Mean tailed)

Predictable
Pair  refraction -
1  Spherical eq.

after

24433 67982 | 12412 | -.00952 | .49818 [1.969| 29 .059
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Axial Length Measurements by Contact and
Immersion Techniques in Pediatric Eyes
with Cataract

Rupal H. Trivedi, MD, MSCR, M. Edward Wilson, MD

Purpose: To compare axial length measurements by contact and immersion techniques in pediatric cata-
ractous eyes.

Design: Prospective, comparative case series.

Participants: In this prospective study, 50 cataractous eyes of 50 children were enrolled. In bilateral
cataract, only 1 eye was selected to avoid a correlation effect in statistical analyses.

Methods: Axial length was measured by both contact and immersion techniques for all eyes, randomized as
to which to perform first to avoid measurement bias.

Main Outcome Measures: Axial length measured by contact and immersion techniques and the difference
between contact and immersion technique axial length measurements.

Results: Mean age=*standard deviation at cataract surgery and at axial length measurement was 3.87+3.72
years. Axial length measurement by contact technique was significantly shorter as compared with immersion
technique (21.36+=3.04 mm and 21.63=3.09 mm, respectively; P<0.001). Axial length measurements using the
contact technique were on an average 0.27 mm shorter than those obtained using the immersion technique.
Forty-two eyes (84%) had shorter axial length when measured using the contact technique as compared with the
immersion technique. Lens thickness measurement by contact technique was not significantly different from that
of immersion technique (3.61+0.74 and 3.60+0.67 mm, respectively; P = 0.673). Anterior chamber depth
measurement was significantly more shallow with the contact technigue (3.39+0.59 mm and 3.69+0.54 mm,
respectively; P<0.001). Intraocular lens power needed for emmetropia was significantly different (28.68 diopters
[D] vs. 27.63 D; P<0.001).

Conclusions: Contact A-scan measurements yielded shorter axial length than immersion A-scan measure-
ments. This difference was mainly the result of the anterior chamber depth rather than the lens thickness value.
During intraocular lens (IOL) power calculation, if axial length measured by contact technique is used, it will result
in the use of an average 1-D stronger IOL power than is actually required. This can lead to induced myopia in the
postoperative refraction.
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Prediction error after pediatric cataract surgery
with intraocular lens implantation: Contact versus
immersion A-scan biometry

Rupal H. Trivedi, MD, MSCR, M. Edward Wilson, MD

PURPOSE: To evaluate the accuracy of pediatric intraocular lens (I0L) calculations performed using
contact and immersion A-scan biometry.

SETTING: Storm Eye Institute, Charleston, South Carolina, USA.
DESIGN: Evaluation of diagnostic test or technology.

METHODS: Data from a prospective study of pediatric eyes that had in-the-bag implantation of an
AcrySof SN6OWF IOL and had refraction results available from 14 days to 3 months postoperatively
were retrospectively analyzed. The contact and immersion A-scan biometry techniques were
performed in each eye and compared.

RESULTS: The mean age at surgery of the 22 patients (22 eyes) was 4.8 years + 4.1 (SD). The mean
prediction errorwas +0.4 + 0.7 diopter (D) inthe contact group and —0.4 + 0.8 D inthe immersion
group (P <.001) and the mean absolute prediction error, 0.7 + 0.4 D and 0.7 £ 0.6 D, respectively
(P=.694). The absolute prediction error was less than 0.5 D in 5 eyes (23%) using the contact
technique and 11 eyes (50%) using the immersion technique. The mean postoperative spherical
equivalent was +2.9 + 2.5 D, which was significantly different from the mean predicted refraction
for contact A-scan (3.3 + 2.8 D; P=.010) but not immersion A-scan (2.5 + 2.5 D; P=.065).

CONCLUSIONS: There was a significant difference in prediction error between postoperative refrac-
tive results obtained with contact biometry and immersion A-scan biometry in children. Based on
the results, the immersion A-scan technique is recommended for pediatric |OL power calculation.
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Accuracy of IOL calculations in children:
A comparison of immersion versus contact A-scan
biometery

Itay Ben-Zion, MD,* Daniel E. Neely, MD,* David A. Plager, MD,* Susan Ofner, MS,"
Derek T. Sprunger, MD,* and Gavin J. Roberts, MD?

PURPOSE To evaluate the accuracy of pediatric IOL calculations performed under general anesthe-
sia by using immersion A-scan biometry and to compare the results to those obtained
using contact A-scan biometry.

METHODS A retrospective review of 203 consecutive cases of pediatric cataract extraction with
primary IOL implantation within the capsular bag; mean patient age was 5.52 = 4.19 years
(range, 18 days to 18 years). Axial length measurements were pelhlrmed with the contact
A-scan biometry in 138 eyes, whereas immersion technique biometry was used in the
remaining consecutive 65 eyes. Preoperative predictive target refraction was compared
with the refractive result obtained at the 2-month postoperative visit.

RESULTS The mean of the absolute value lens prediction error for all eyes was 1.O8 + 0.93 D from
the desired postoperative refractive result. Lens prediction error for the contact A-scan
subgroup was 1.11 = 0.90 D, whereas the immersion A-scan subgroup was less at 1.03 =
0.98 D. This result was not statistically significant (p = 0.6442). Statistically significant
correlations were found between increased lens prediction error and age at time of surgery
or corneal curvature.

CONCLUSIONS This retrospective, noncomparative pilot study showed no significant difference in IOL
prediction error when comparing the postoperative refractive results obtained with im-
mersion versus contact A-scan biometry in pediatric [OL calculations,  (J AAPOS 2008;
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Contact versus immersion biometry of axial length
before cataract surgery

Michael P. Hennessy, FRANZCO, Derek GG. Chan, MBBS

Purpose: To compare the repeatability and agreement of contact and immersion
ultrasound (US) biometry of axial length.

Setting: Prince of Wales Hospital, Sydney, Australia.

Methods: This prospective stratified randomized study comprised 36 patients
with a preoperative refractive error less than 4.00 diopters (D) sphere or 2.00 D
cylinder who were recruited before cataract surgery. Each of 3 operators mea-
sured both eyes of 12 patients by contact and immersion US techniques. A re-
peat measurement by both techniques was performed by the same operator in 6
cases and by a different operator in the other 6. Repeat and operator effects
were examined.

Results: The mean and standard deviation of the measurement sets were com-
pared, and the differences between repeat measures were calculated. Axial length
measurement was longer with the contact method than with immersion by 0.03 mm
(P = .04). The repeatability of the 2 techniques was similar.

Conclusions: When the measurement set was repeated, the precision of contact
US biometry was comparable to that of immersion, with no clinically significant dif-
ference in mean axial length measurements.
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I0L-Berechnung und Ultraschallbiometrie: Immersions-

und Kontaktverfahren

Peter C Hoffimann, Werner W Hiitz, H Berthold Eckhardt, Alexander H Heuring
Augenklinik, Kreiskrankenhaus Bad Hersfeld, Seilerweg 29. D-36251 Bad Hersfeld (Chefarzt: Dr. med. W. W. Hiitz}

Zusammenfassung

Hintergrund Die Ultraschallbiometrie zur Bestimmung der
Bulbuslange vor Katarakt-Operation kann mittels Kontakt-
und Immersionsverfahren durchgefthrt werden. Wir eva-
luierten, ob es neben systematischen Differenzen. die durch
Anpassung der Berechnungsformel ausgeglichen werden
koénnen, auch unsystematische Differenzen gibt.

Patienten, Material und Methoden Wir untersuchten pro-
spektiv und randomisiert 288 Patienten in zwei Gruppen.
AuBer der Katarakt lagen keine weiteren Augenerkrankun-
gen vor. Achsenliangen <21 mm und >27 mm wurden aus-
geschlossen. Aus der postoperativen Refraktion und den
Daten der implantierten IOL wurde der IOL-Brechwert be-
rechnet, der genau zum angestrebten Refraktionsziel gefithrt
hitte.

Ergebnisse Es besteht ein systematischer Unterschied zwi-
schen beiden Verfahren. Beim Kontaktverfahren wird die
Achsenlinge 0,15 mm kiirzer bestimmt, was eine Anpassung
der Formelkonstanten notwendig macht. Daneben konnten
wir nachweisen, da} auch ein unsystematischer Unterschied
besteht, der zu 18% groBeren Berechnungsfehlern ( = Diffe-
renz der prioperativ berechneten IOL von der idealen IOL)
bei der Kontaktmethode fithrt. Der mittlere absolute Be-
rechnungsfehler lag nach Justierung der Formelkonstanten
be10.43 £ 0,38 dpt fiir die Immersions- und 0,53 £0,48 dpt fiir
die Kontaktgruppe.

Schlufifolgerungen Beider IOL-Berechnung solite zur Feh-
lerminimierung der Ultraschallbiometrie im Immersions-
verfahren der Vorzug gegeben werden.

Schlisselworter Intraokularlinsen — Intraokularlinsenbe-
rechnung — Katarakt — Kataraktchirurgie — Computer - Bio-
metrie — Ultraschall

IOL calculation and ultrasound biometry: immersion vs.
contact technique

Background Ultrasound biometry for axial length meas-
urement may be performed either by directly putting the
probe on the cornea or by using a water immersion technique.
Our goal was to examine whether there are unsystematic dif-
ferences between both techniques present besides systema-
tic differences that can be compensated by adjusting calcu-
lation formula constants.

Patients, materials and methods We examined 288 patients
in a prospective, randomized trial. There was no ocular path-
ology present beside cataract. Axial lengths <21 mm and
>27 mm were excluded. We calculated which IOL power
would have given the desired refractive result by using the
postoperative refraction and data of the lens implanted.
Results A systematic difference between both techniques
is present. With the contact technique. axial length is meas-
ured 0,15 mm shorter. This requires adjustment of formula
constants. Furthermore, there is an unsystematic difference
that leads to 18% greater calculation errors (difference be-
tween IOL calculated preoperatively and ideal IOL) with the
contact technique. Mean absolute error was 0.43+0.38 dpt
for the immersion group and 0.53 £0.48 dpt for the contact
group.

Conclusions To minimize postoperative refractive errors,
ultrasound biometry using immersion technique should be
preferred.

Key words Intraocular lenses - calculation of intraocular
lenses — cataract — cataract surgery — computer — biometry -
ultrasound
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Abstract

A Comparison Study of Ocular antero-posterior axial
length measurements between Contact and Immersion
Techniques

By
Ahmad Yousef Alhek

Purpose :

Evaluation the accuracy of intraocular lens (IOL) calculations and
axial length (AL) performed using contact and immersion A-scan
biometry.

Materials and Methods :

In this observational prospective study, 60 cataractous eyes of 60
patients attending the Ophthalmic Clinic at Almouassat University
Hospital from 1 Mars 2016 until 1 December 2016 were enrolled.
They were divided randomly into tow group. Group | patients had A-
scan biometry using Contact Technique, while Group Il patients had
A-scan biometry using Immersion Technique.

Keratometery was made, then Axial Length calculations and
Intraocular Lens (IOL) Power calculations were made using SRKT
formula. The patients were followed after the surgery in one day, one
week, one month.

Main Outcome Measures were Prediction Error (PE), Absolute
Prediction Error (Absolute PE), and Predictable Refraction in the
Spherical Equivalent (SE) form.

Results :

The mean age of the patients was 65.37 years(range 46-91 years. The
mean PE in Immersion -0.24 D (SD +0.67D) and in Contact +0.55 D
(SD +0.51D) which was statistically significant (P<0.05). The mean
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Absolute PE in Immersion 0.625 D (SD +0.346D) and in Contact
0,656 D (SD +0.36D) which was statistically insignificant (P=0.735).

The mean SE after surgery in Immersion -0.82 D (SD +0.75D) and in
Contact +0.016 D (SD +0.55D) which was statistically significant
(P=0.001).

When comparing the target refraction -0.58D +0.16D to refraction
after surgery -0.82D +0.75D in Immersion it was statistically
insignificant (P=0.059), but in Contact the difference between the
target refraction -0.53D +0.12D and the refraction after surgery
+0.016D =+0.55D was statistically significant (P=0.001)

Conclusion :

There was a significant difference in the PE between postoperative
refractive errors obtained with Contact biometry and Immersion A-
scan biometry. Based on the results of our study, the Immersion A-
scan technique is recommended to obtain the target refraction after
surgery.

Keywords :

Contact , Immersion , A-scan biometry , IOL , AL
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