Oleiol Sab 3y 03581 Alzo
\WWAZ olasG/AD e)ln.a“n/f._zb' 9 s Jlw

12 Jos 30 i 49 00 319 (53 90 ow s ¥
Dodick laser photolysis gy 4 <S1,6 8

Ol (Ko pole oiils g oaSiils Sy iz 09,5 Lisls 5
Olol (S pole olfasls (S oaSiile Sy i 09,5 Loius e

95y allio

IVARVAR G PR W T Y
AR RO T

our
S 0995 b 099y 9 e oamd L e S plgis et 4 0 3)ly (65T liee adllas gl
NA:YAG (Dodick) )5 L 1y5 ag) 4 (peslSinadyalsSes Jos 555 CSB Gl i
Ll @85 )15 oy 390

5 Bladpd jobay (> Jos clp esiSanlie hilon jl i V8 ((thie gadlae ol )
ol At s bl oy gl (s An (Hisg €85 15 sy 350 <ol
U sladinn 15 s +F U a0 jl lens opacity classification'system LI (LOCSIII) «s1,61S
4 om0 ARC 808 olKiuwn b ylylews (solod .50 aslllas 5,15 jla Y colpd o 9 Gls dalllas jI +F i
59 yia o YIA g jul 3,b 5l g (Clear cornea) (glasys sy 33b5l g Dodick laser photolysis
35 Ca g dwlne i 005 3y (G551 (i 8,5 )13 S (2l Jos

Jls OAMYNENVY/A (6T o Lasgio g Slodgy (AFVIA) 5,8 YA o (FOMY) 350 45 ¥4 o Jos jlow SV
bl s ixe Cglis ($+/VEVY/A) Loiling (OFIOENY/A) GLBT s (15ke cy ] 0390 (JLwo) F-AF)
(P=+/NA) ol ailss dg2g

2 Oliwe ool il 0dgy Jo3 VA5 iSlis o Jo3 /05 J8las (F/OEY/ED) Waypai 4y 04 )lg (55,31 Jl3s0 (1Slo
Y g +Y ) dnwibd b gladiin gy ke ol il 03 Joi SIFEY/FA 65 00 o Jo3 FIFEYIEY oy
e b i 4 00 3y (655 (line A5 gaie Cusl o3 g3 OIVEY/VY o YVEY/OA FNVEY/S+ g
P=eleven) oT=4/0V) 3> muitine bl (pwde did

Gl g 035 (K gu (30 oy o0 15 4 5 39500 3l el 4 6505 (5551 gy ol 0 4 il g L
i 555 e lsSms e 51 US4 ol anle (Mo s 2y Jg el S polipl slaJsbe
22,5 e Pl igh S 250 3 5 Jae Sde 15 Vi cage dllus pl 5 38 asula |y (ot
) b el sl g coslion S5 by 1) sy e ST (2l Jas Jsane (29) plsis 4 odlisiel Clgiie (g, 0l
o eslinal iy sy ) ol ol 5 o] (S5 S

&9; U’“")‘! Dodick u..Sl)lSlS c)}ﬁ.‘ c).’n‘]s:ﬁ c&WW%‘N

g,

HEPVE]Y

FTLLIVE

gls (5519

\
f
)
Yy

el (S pole o3 (S35 015l S35y iy 5 il e (65 5

E-mail: nasrollahi@med.mui.ac.ir

:Obras Sl
b Jod> ol
405 dlass
rabo ol

VWAZ Ol JAD o )las / ooy 5 Gy Sl — Ol (S 5y oS3 ales



O)lSan 5 ol pead (58 S

v.i@ a ol 30y 65 5 Ol ol sadlas s
L Oss e s ol SobiasOlis ace S Olge @
SR sop 2050 SSLUE (ol ot S 0250

Sl a8

B w9

el Dlgdial g LT SlS 55 ot seallar ool
@ gy kld oS Gl VP ol ) s Al
Ol 5 slas e job 4 LS S 1) andlas
Jor g5 035 e 3 o i S las
ol Db PV LB by iisel 5 ol
J- T Ol 31 e LS adlas ;5 oS 5
Ole 285 ol Slitlamp L aules 5 A3 a5 S
LS\)USL;@MMJJLAJ{ e a9 IS
31 (LocslIl) lens opacity classification system
Voseoled ol Gk o5 Ad a +Y U0 Lis
N4 s e b Ohley 123 S planil Gty S
2ok K i S8 Vs T e

a3y, l s (V0-VF) o G te 05 S5 &

sl | addlaa
Vo seoled J s
.| N
TS
omar| M
. M,

Nd:YAG ;) 3l « Dodick laser e 3l ¢ s g

ARC 05JShnd ol S8 oy (555 5 5 LS oslicd
w5 oKaus pl 53 eslital (ol 0l A
Jie 5 Cap o Sl s SIS S gahs
028l Bl Sy e U 2

o3 Sl sad e S et 3l s o5 S

...CaSblﬁ‘S‘sanga&J.:%QaﬁdJljgjﬁleﬁ

doNdo

Ji 55 Jos Oghe Y spde L CSLES o~
) el ol 3 i s o Jos 0 5003
syd CSLUK ol s hgy o Slde Sl LSS
4 (Charls Kelman) - odS - bu g 3 e o
(Y) A& &Iyl (Phacoemulsification) Ké iy, el
Jolos 5 SO g 3 1) s JolSS 058U
Do Olse a s pl 058 ea sl 03 S b
SlassiS S10s CSTEES ol fes sl
(1) 555 0 atlid i

(o dee gl A S Sl Y
SRR b 03,50 s & el S 0L
b Sl 03 S Iy 2l G SUSS ey
S S e oo Sl stz Ol RalS
e 3 FSE S A e 4 IS il 5
(Foldable) 44 U oio |15 gl owde 5l eslanal
O-F) clen s

P ASL S o e Sk SSe S
S5 055 ST S ol o pedas Cydgdoms 30
o2 Sl b e 035 sk S5 sy
Sl (Dol ol LU L o a3l mle b e
i Ks glaldl 5 paksnl WS 4 o
0=V 1) 550 45 S (53 Joo Lol jon (51 59)

Jos xS SasS bles sl Gl S0
03,8 m a3 3 3l eslind SSLES
Y44y JL. I Dodick 5d 5l estaal (NV=1Y) el
3L PSS 058G Oley OF 51 5 A - ke (630
S S 01 Jud o AT 48 o il 03 5 1y
sl Je Sl ety Sl A3 eslizad asdlas ol

(OF) Wl

A VAP Sl JAD o 3lad / ooy 5 Gy Sl — Ol (S 5y oS3 aloes



O)\San 5 oty (58 S

S5 e 5l osldiad b Ollay 31 et it oS

4 !5 SPSS (SPSS, Inc. Chicago, IL) (gLl

il b Loy S o alie s o

b S elxs! Kruskal-Wallis 5 Student’s t test

bl Cg Spearman  Pearson _Sives ol 5

Lo sosl goled 3 s eslizal e e o Steces
A a8 b sl e P<e/00 o

sl

YA 5 JONY) 5,0 184 0l Jas lew #V 5
JLAT BAYF Ol s sauls s 5 (LFV/A) O3
OLBT o o Sls w25 OMFEVWA Sl L
Ssime Sl (FVEVVA) Lanils 5 (OF/0FYY/A)
(P=2/NVA) S0 3 4 5 (5Ll

bair 4 ot 3l 655 O b
Blas e &S s g Seslul s (F/00LY/58)
O3 53 Ol cpl 3 Jss 448 Slas 5 4/0F
S s Jas UEEY/FA 0L s S Jas s/
(P=+/74) WS sdaline 05,8 53/ yls gme Solis

S5 Y0 N axsls (VYR Ohles Sl La 4
NY wxls (¥4/F) avF s NY axsls (2¥V/Y)
SSE w0 1 ke Gatsls Ol ¥ i il
Aas e 0L e

i S8 4y anedls Gl A s Y g

Js 2 o el e
Loy dlaw Aoy sl Aoy sluws
\AVA# q \orf 4 AK¥AY Y +)
VY YO Yo /A \Y \tdAN \Yv +Y
fa¢ Yy OVA \A fY/4 \Y +Y

3 ey 4 el o)l 65 St iy

L;:MM ojﬂj Ol ewde s e Ol

...CaSblﬁ‘S‘sanga&J.:%QaﬁdJljgjﬁleﬁ

3t oS LS o sl Ll pailis Gs (s
S 3 b O o 3l ek bl 2 e O
VA 35500 5 w5 dn 03 5 lo

5y o o b Ollen pled (i Jas
W ¢l>,u'| Ol jea Sedation 5 581,50 (o ks L
S S G,k ol (irrigation) i Ll oy
Coge o3 Al 3l ek VA glns
T Jsb s e i SSn S s
Do 5 (M)) g shee VT 655 nm) e 56 Y 7Y
N " AR L !
Lol g iSKaslagsded 5 Sy S
b 3 3l ke 55 DL SO L5 s
LS atnSS andad g3 4 wde 0K Ll Oy SGS
o ALE 32 3 s b 5SS Slalib wlS Ol
e Gokiladly  lS 5 gl 5 S5 3l
S3A S Ad ol sy By b s
Jsidee V¥ 4= 55 5 YL (cracking) -nnSs Coger
s Uik V-4 d s lalad 2l s g

FE e S e Sl Jee OLL
esliw 3 e JsS J=I5 4 (Foldable)
Bss o Jslaze Jgles L ol8 BUI 5 03
(A e il (Balanced salt solution)
o ks S OLS Loy As «l s Bss sl b3
2l Al Jess LS w Sy S S
A g G5 b oles g S 0L
b 5 el ol 0l 3405 (9550 Ol L
o, 1 eslital (Jos I da Jgems SOl e S
PR GeeleS sli g e 0 lad 5 ol 7 a O 5lly

EPVIPLTIA B NEGSR VPTGV

WWAZ Ol /AD o )las / ooy 5 Gy Sl — Olgins| (SC 5y 0S5 aloes AY



O)lSan 5 ol pead (58 S

...CaSblﬁ‘S‘sangaLJdHZQ‘L}GMJ\,U@;JMW‘,J.!

<o

(e il s aS sl QLS LSl s glaasl

=

35 Neged ks Sanils 5 ol & 03l HLLS
0L 5 Kanellopoulos 45 (glamdlas 5 o505
“ oo e A s ol elil Sl Ao (g5
Lo Lad Lpul ol 4 5 (ol Jos LS
Js3 2V Gl gandlls 3 i ol 3,05 (5551
ook ol J S Olslaws S5l o)50 Y 53 5 A dslons
Lodstd o #F s s Lo Ko
s e P as e bl s 0o )
OLL Sl de Sl a2 T 03 5 Lpml sl 4 o)
G JgeesS e SIS e s 5 b g
VIVE Ol ol s aes ganedls v S 3L
S plams bl gardlbe 38 J= 55 .(10) 54
YL an ganedls (YY) Olles 51 o 5>
F/00 wiz a4 odd Sls (6550 Ja e xS 4Y
Ok >l Jlesl sl 5 s 8wl dy)
AT SO

53 Dodick  Sliis o S 45 S adlas s
Ly (sl pbil Hley Sl sy bl S 0 VY
Al J55 O/F0 T b 1 edE 35 (55
DY 5 5 db b Lt S Slew (1V/5) 15
e el e S s i, (O ey
b galllas banslie 55 iy ol 03 (VF) 3L
Sardlae M 5 5 0l 3)ly i 4 5 R (S5
SO gassle adlas ol (ol glesls &S L
NGO IPTI R

Yo Ganp oS landlas b O Kes 5 Ladls S5
VO s S s el s ol el ley

)\I?VS 4;’.:..,,_g|b o)ﬁ‘\.go.lﬁfa b)b éjf\ Q\J:.o LJLQ.:.:

Ol S A3 S Laseis 5 LS eslatul speraman
e L, ,:E:.MA M/“ . ‘VM}:‘ - L ol 5)‘.5 LSJf‘
S3ged (P=r/vves) 5 1=0/0V) 5)ls wde atas

el a8l ol LS Y osled Jsdr 5 ) o le

-
¥

Soles 53 wde @ 03509 (6551 9 &mdls  BLIHIN Hls ged
asdlas 5 40

K5 4y 4 e kd 51y 6551 el samalia i Jgu

Ld (Ghmils

S5
Sl Bl s Gk Sl azdls
OAY VY ARES TN +)
$/54 V1Y ¥/VEY /04 +Y
Y\ ¥/ ONVEY/YY +

Cad e e Sl 5 e Sl
LS osb ol obpme Culd e
§ dodr tad e Fob) pmde S o SRl
OLE e o Sl s 3 1y a3l e S0l
ey Smad g 5 5031 b g 550 ol Ans o
(P=+/ve0) sr=2/FYT) W G

R VO WG (O S WU RN e

Lt (Ghmls

<

p value ol Sl 5 Sl Sk
- Y¥/0E\F/V +\
e OAN YN o/ VY +Y
— £Y/YE4/4 +Y

AY VAP Sl JAD o 3lad / ooy 5 Gy Sl — Ol (S 5y oS3 aloes



O)\San 5 oty (58 S

Lyl 5l iy b aglis 55 oS 553 e sdalie
Sldlls alas 5 Lo ganlllan 53 5y 53 oy 5o
el 0 35l ol 4 a8 Dl (55 o planl
G 4 S 9305 bl GLls iy cal 4 S
ol e 4 s el sl Il Sl esliad Jpene
G ot eSS s of Sl Olg e &S
53 OpSlen 5 A3l o 3 5o OF 35,8 3 eslixal
S eslizal 3550 S1he 5l S5 sdme 3l 55 Olgr
03 oy ol s Ol 5l s 0,8
ol Gl Al 55 n Fe S 55 5y S
O3 sap 55 SSLUS Jes 3 53 5l eslicud
Jos Cax o S oK 5 oal B8

2y el oSTLLIS

A o s 0 S pl e LS Ao
s B a5 0pd e 3l i 4 6 5eS (S5
el ladshe ol 5 o5 (St Ul
S e ol el IS e 4 Jy ol 50S
e L el e G2 Ol UlS o s
5 Jos e 003 GV e el 558
oo ol M 635 S e ol B S Sl 00
o Jes dsere (2o, Ol e eolina] o side
I B SO N KW PN U Py ol
i s ol Sl el 5s O (SeSs o

S eslanal

1. Cataract in the adult eye. Preferred practice pattern.
In: American Academy of Ophthalmology. San
Francisco: American Academy of Ophthalmology;
1996. Ref Type: Generic

2. Kelman CD. Phaco-emulsification and aspiration.
A new technique of cataract removal. A preliminary
report. Am J Ophthalmol 1967;64(1):23-35.

...CaSblﬁ‘S‘sanga&J.:%QaﬁdJljgjﬁleﬁ

YOEVVY 5 VASERYY 55w by Y 5l miy 5 Y
Lo ganllls 4 ol &S (08) W3 S acloes U5
anlllas ol js sl ol 55l i 4 (5 50S (S5
xS Ll sl ) Sl sy a5 Vs
sy bopilot asdles G O, 5 Hoh sl
Js5 YA |, S 5,508 55 O sae Erbium
OLKes 5 Huetz gasdlas 55 ((Y4) Llos goi dsloes
5 =Y/ oy S awlas S e Ol
35 655 oo LAt o ¥ 1 min 5 7Y
VAVEVIY, Co 5 d o5 8 2 0 odor 4 el
04) a8 dielses Jo3 V/VEY/HA 5 Y/YVEY /04
Lyl ahigin, 5o OLKen 5 eils ganllas s
s giw bos S 03 S5 a4 s 5k w
YRVYERY/Y 5 AVSEAYT Y 5l min 5 Y ) S
Q) Cnl el 35 ol 4 551 5
Olaw OF (695 » addlles 5 OI,Kea 5 De Bry
3 Ohles 3 1) o 4 ol 55l (S5 Ol
5 Js5 V/AYEY/YS phaco-chop s s 4 L sl 4l
Js5 YY/#¥EVY/VA Divide and conquer O ;les 3
2 oadlee 5 Giers 3ok 51 (YY) W sel dwle
oo oo ekl 2l G5 Ol Olew Yoo ()
—< 5 « |, Divide and conquer s phaco-chop

(YY) 5505 annloee Jg5 Yo/0Y 5 11/AQ

&b

3. Leaming DV. Practice styles and preferences of
ASCRS members--1996 survey. J Cataract Refract
Surg 1997;23(4):527-35.

4. Shepherd JR. Induced astigmatism in small
incision cataract surgery. J Cataract Refract Surg
1989;15(1):85-8.

5. Steinert R, Brint S, White S, Fine 1. Astigmatism
after small incision cataract surgery. A prospective,

WWAZ Ol /AD o )las / ooy 5 Gy Sl — Olgins| (SC 5y 0S5 aloes At



O)lSan 5 ol pead (58 S

randomized, multicenter comparison of 4- and 6.5-
mm incisions. Ophthalmology 1991;98:417-23.

6. Fine IH. Architecture and construction of a self-
sealing incision for cataract surgery. J Cataract
Refract Surg 1991;17 Suppl:672-6.

7. Mendivil A. Comparative study of astigmatism
through superior and lateral small incisions. Eur J
Ophthalmol 1996;6(4):389-92.

8. Gimbel HV, Sun R, DeBroff BM. Effects of
wound architecture and suture technique on
postoperative astigmatism. Ophthalmic Surg Lasers
1995;26(6):524-8.

9. Fine I. Corneal tunnel incision with a temporal
approach. In: Fine I, Fichman R, Grabow H, editors.
Clear-corneal  cataract surgery and topical
anesthesia. Thorofare: NJ: Slack. Inc; 1993. p. 25-6.
10. Feil SH, Crandall AS, Olson RJ. Astigmatic
decay following small incision, self-sealing cataract
surgery: one-year follow-up. J Cataract Refract Surg
1995;21(4):433-6.

11. Nanevicz TM, Prince MR, Gawande AA,
Puliafito CA. Excimer laser ablation of the lens.
Arch Ophthalmol 1986;104(12):1825-9.

12. Peyman GA, Kuszak JR, Weckstrom K,
Mannonen I, Viherkoski E, Auterinen L. Effects of
XeCl excimer laser on the eyelid and anterior
segment structures. Arch Ophthalmol 1986;
104(1):118-22.

13. Puliafito CA, Steinert RF, Deutsch ~TF,
Hillenkamp F, Dehm EJ, Adler CM. Excimer laser
ablation of the cornea and lens. Experimental
studies. Ophthalmology 1985;92(6):741-8.

14. Aties M, Ansari R. Clinical Evaluation of
cataract. In: Tasman W, Jaeper E, editors. Duanes

...CaSblﬁ‘S‘sanga&J.:%QaﬁdJljgjﬁleﬁ

clinical ophthalmology.Philadelphia:
Williams & Wilkins; 2004. p. 73-8.

15. Kanellopoulos AJ, Dodick JM, Brauweiler P,
Alzner E. Dodick photolysis for cataract surgery:
early experience with the Q-switched neodymium:
YAG laser in 100 consecutive patients.
Ophthalmology 1999;106(11):2197-202.

16. Kanellopoulos AJ. Laser cataract surgery : A
prospective clinical evaluation of 1000 consecutive
laser cataract procedures using the Dodick
photolysis Nd:YAG system. Ophthalmology
2001;108(4):649-54.

17. Dodick JM, Sperber LT, Lally JM, Kazlas M.
Neodymium-YAG laser phacolysis of the human
cataractous lens. Arch-Ophthalmol 1993;111(7):903-4.

18. Dodick JM, Christiansen J. Experimental studies
on the development and propagation of shock waves
created by the interaction of short Nd:YAG laser
pulses with a titanium target. Possible implications for
Nd:YAG laser phacolysis of the cataractous human
lens/J Cataract Refract Surg 1991;17(6):794-7.

19. Hashemi H, Khanlari M. Photolysis using the
Dodick-ARC Laser system for Cataract surgery.
Iranian Journal Ophtalmology 2004; 16(4):1-8.

20. DeBry P, Olson RJ, Crandall AS. Comparison of
energy required for phaco-chop and divide and
conquer phacoemulsification. J Cataract Refract
Surg 1998;24(5):689-92.

21. Giers U. Phako-Chop verringert Ultraschallenergie
auf 60% des Ausgangswertes. Ophthalmo-Chirurgie
1998;10:197-203.

22. Hoh H, Fischer E. Pilot study on erbium laser
phacoemulsification. Ophthalmology 2000; 107(6):
1053-61.

Lippincott

Ao VAP Sl JAD o 3lad / ooy 5 Gy Sl — Ol (S 5y oS3 aloes



O)\San 5 oty (58 S

Original Article

Received: 9.1.2007
Accepted: 12.8.2006

---C*S‘Ju‘s@'ﬁdﬁ‘ﬁ?*5"‘%.41"’@44'563&";“,:3:'

Journal of Isfahan Medical School
Vol 25, No 85, Summer 2007

Energy Delivery to Eye in Phaco-Emulsification
Using Dodick Laser Photolysis System

Nasrollahi K MD", Ghoreishi M MD’, Sari Mohammadli M MD""

* Associate Professor of Ophtalmology, Isfahan Medical School, Isfahan University of Medical Sciences
** Assistant of Ophtalmology, Isfahan Medical School, Isfahan University of Medical Sciences

Background:

Methods:

Findings:

Conclusion:

Key words:

Abstract

Age- related cataract is the main cause of blindness and visual impairment
worldwide. Surgery is the only treatment currently available for lens opacity.
It is the most frequently performed procedure in ophthalmology. There are
many different advantage and disadvantages. Today, ultrasound phaco-
emulsification is the most performed method for surgery. One of alternative
energy forms is laser photolysis,/The aim of this study was to evaluate the
mean energy delivery to eye using Dodick laser photolysis for phaco-
emulsification.

76 eyes from 76 patients at Aban Eye Clinic in Esfahan were introduced to
study. Cataract density was rated preoperatively using lens opacity
classification system III (LOCS IlI) on 0 to +4 density scale. Lenses with +4
nuclear density scales were excluded. Finally 67 eyes were operated with
ARC Dodick laser photolysis' system throw 2.8 mm clear corneal incision.
Delivered energy -was recorded.

Of 67 patients, 39 (58.2%) were male and 28 (41.8%) were female, and had a
mean age of 58.3+12.8 (14-84 years). There was no statistically significant
difference ‘between age of male patients (56.5+12.8) and female patients
(60.7+11.9) (p=0.18).

Mean-delivered energy to eyes was 4.5+2.6 joules for nucleuses with density of
+1; +2 and +3 mean delivered energy was calculated as 3.32+2.60 , 3.7+2.59
and 5.7+2.23 joules respectively. Finally it was reverted that there was a direct
relationship between delivered energy and nuclear density (p=0.00001, r=0.57).
In spite of the lower amount of energy used, as the preoperative hardness of lens
nucleus or lengthening of operation cannot be predicted before surgery, this
technique is not well- accepted ; hopefully with resolving of technical problems
in the future, it can be used more properly.

Phaco-Emulsification, Photolysis, Laser, Cataract, Dodick, Small incision
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