Thai J Ophthalmol Vol. 28 No. 1 January-June 2014 27

Special Article/unaoUWiFIL

N1SHIAAABNSZANA995 Phacoemulsification

UNIUAT mmgm’iw\aﬁ, ..

1. Surgical steps
1.1. Anesthesia

1.1.1. Topical THenmviwen 1Hu Tetracaine HCI ﬁﬂulﬁﬁ’uuﬂﬂzuﬂﬂqﬁ'u 39NNV clear corneal incision

1.1.2. Subconjunctival / Subtenon THNANN5IEIU ANNEULIAR Ltazﬂfij‘lﬁu’luﬂ’i’l topical 913
s ldlusefionsasyiean

1.1.3. Peribulbar / Retrobulbar T#nan155efuanu§ulInf LLa:agjlﬂ"mun'h topical LLa=HNA akine-
sia $78 p1afasanldlusedfienaasiies convert flu ECCE wislumsdifihefiumnionsanaann

1.1.4. Intracamera 333U Topical MiHan155eduAMNEULIALNAN9a N Topical BENNLAE

Subconjunctival Anesthesia
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1.2. Incision
1.2.1. Scleral Tunnel Incision T nluafn fAdeRfsanuudousizeunan Snasasfisdunrus superior
12 UIWM Lwia’lﬁﬁ)zﬂgjﬁuu’;ﬁumﬁ wazyniu temporal 913{LAADONIN anterior ciliary artery U iLin
hyphema 7#dWI8A 35N159ULKNALINAINNTAY peritomy 71 conjunctiva 3 3. 21N limbus &4 groove i sclera ¥119
971 limbus Y3¥anou 2 3. 1% crescent knife ¥ tunnel 1, clear cornea Uszunau 1 ua. FotfuAMNET tunnel
9zUseanal 3 W, 1 keratome umatn | anterior chamber

1.22. Clear Corneal Incision flzaldunivarsluilagiiu dnazadluuus temporal INT1evINaY supe-
rior 81340 surgical induced astigmatism lFN1NWIE lid winzAuAslivinduinling cornea 1% flat Tu axis
PIUNAlHINAY 8193589 groove 7ilng limbus AoulHuwaiiiu 2 v5a 3 steps Wai1as seal findn wdfinnaasziin
surgical induced astigmatism x1nnd1 Hagtfudnsuwndiuaviniu single step incision (stab incision) #
keratome 210 1.8-3.2 1w, 1agl¥ keratome viyuyszanal 15 89AU sclera Bruzunaidn cornea a¢ld tunnel
length U3eanau 1.5-1.75 aa. 2uszedunaiiuuziinfe 2.75 un. Tuiau “udaifiaanlan 1im wound burn U1
2.4 wy. M luau “Urunavuasiau ﬁu WHRZUIA 2.75 WAY 2.4 NN, 1W1301F Utrata Capsulorhexis forceps
533N uwazun 2.2 W, fiavld capsulorhexis fitAr wuhuwazwdnilen 1ia burn annd wazniagn
stretch FaniA3aviiandaiay "LLﬁamLﬁﬂm:ﬁﬂﬁuwm”ﬂgmm: seal L3f

1.2.3. Side Port Incision MalUl#fia 15 aer usfiBoureuldiduiwns 21 warznde sagn 416

[

Tnel#iduunan comea Tagpanuaslu 2 dendnnieniudosuludwmiuazunduiisl cornea Lignnalini

a

avlduazabignauluilensedn vili laidndudesldindsiedungierildmedie uidfiodnald forceps nse
\3nuiadu fix AR L Hieuilunyin side port figu main incision Wada viscoelastic 119 side port ABUAY main
incision WHAY 2 9z iulIzaal 2-3 clock hour

Keratome

Sclera

1.2.4. Bimanual / Biaxial Phaco Lﬂumiw"n?fmﬁuﬂn irrigation port 88N31N phaco handpiece Taels
WNRZUIAUTENNL 1.5 NN, 2 WHA WHanily WSy irrigating chopper Bnuwanils w3y phaco needle W
uALENILY AR surgical induced astigmatism tipanin udnwadiidnyilidasld capsulorhexis forceps iin
v uaziau winfssedafesdesoliunsnars mnliau Diegluissnaaluiagiudidudesmmsunaiu
18 - 2.2 uy. Tuffuiau “uas injector
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Bimanual / Biaxial Phaco

1.3. Viscoelastic Injection fn@aw1u side port WWUane canula pEUU iris Hemsedu Wala aqueous
WNUGe viscoelastic auULfin anterior chamber N13## viscoelastic fin AC mnazlifinAuly vinlwas main

incision L&

Viscoelastic Injection

1.4. Capsulorhexis 32¥éuLd cystotome W38 capsulorhexis forceps fi 6 Q’Lﬁmﬂ"ﬁ'lﬁuma% 27 Uaw
A59 131N3A anterior capsule mnquﬁnmwmmu “lunmzevsiua TAadu flap Nau Q’mﬁ’suﬂ[‘fi' forceps an
ol ldaunadszann 5 N, 52n39n3an capsule 3ilusinstans flap wardulnililnddumisfiddedn e
Tﬁmn@uﬁﬁmammmian‘lﬁﬁ wniiAnn9ajsaan periphery wIaneiulyTvmendulufaniodn Jaudnan du19
nsdifdesdiumaialiimune 8 a1 1au “ulenie loose zonule ATV rhexis PUIRMA) B193ENINNT 6
wy. Wial¥anlann flaziin stress fp zonule PULAA nuclear segment LWINT segment 2719lUsUBBY rhexis
"wiuiau “Huninanassdesldinafiafifinng subluxate nucleus U IUBBNNUBN capsular bag Gt rhexsis
Aslandmiawindu 5 aa. Beazvinlinisvgu nucleus lgnedude
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=3

Fly Owver The Capsule

N9 rhexis T mature cataract \fuannviimisat1eBaiilasannisues capsule 81n vilEpgld
MEIDEBUAZANN T9T80 ININTUnSediow capsule #78 trypan blue 813#l fibrosis Mntlraudassingae
Vannas scissors 8718l liquefied lens material #uuaz pressure Tuiau " ilvisasdndvennly equator naeild
milky material ¥38 pressure 9 drain Tuzusilidnwes 27 Buanciinsenaaiau “uar309 314 milky material
aanuviald Hrfiisnazadnlinseduniefiiany uaznm posterior lip 289unafl comnea 1% milky material leak
panluUauvng widde viscoelastic LAnAaudn rhexis o

117 drain liquefied cortexagidn 27 g.

1.5. Hydrodissection {unsda BSS THvau capsulorhexis Wauen capsule 88NN cortex %38 epinucleus
lidesan1sma nucleus BSS #dnazluuen capsule USnufidauassialufis u posterior capsule Wiy
fluid wave sign #uanifidaluilensedna 91nifu BSS azidn £ upgnds nucleus AU nucleus apBu 1380
71 nuclear lifting sign MU NARTINENITDY Nucleus AL LBl BSS 71 ¢ NBENRY nucleus WNINNAL
sduvtiuiiauen capsule 30 equator 98U rhexis Ingay axifuiiiu fluid escape sign L A1 hydrodissection
AnTulay wysal 11m19azdauazna duily 2-3 dumiaiie ¥ nucleus nade

Tun1sda BSS 1y §idauld insulin syringe 1 ml 53y canula we$ 27 azlddnilrazes BSS v
Y13 hydrodissection #15y “n3wad Junensedifin13vin hydrodissection Hfaad55:Tovdadavin léun naedl
dense cataract LU red reflex 9% “31nA sign #99 1HU fluid wave 810 81Rv FdaNnnluia BSS ¢ umdd

nucleus U pressure LAY posterior capsule rupture M3enin capsular block syndrome 131592830 AUy
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naflasiioniionaniass hydro rupture  “WSuN3el posterior polar cataract 1519 16¥i hydrodissection W31y
81331 defect 71 posterior capsule DELA7 19 896 hydro rupture 15792%1 hydro delineate wnu lapda BSS
i1 epinucleus 1AwiY golden ring sign  epinuclear shell axaeilaeiu capsular bag 2euzis1 a5
nucleus  “WSUN5GIYeY white mature cataract t31lsis Ui hydrodissection iW312n"3 liquefy 289 lens

material Y113 nucleus loose DEuAD

g HighFlow Hate
0 Small Size Syringe -1 ml
0 Fast Injection
0 Sealing Around The Cannula
0 Small Size Cannula-2Tg.
0 Technigues

1.6 Phacoemulsification N13gA 18 nucleus AvanpinaliafutudnyuLIes nucleus LazAINAIA
YDILART AL LﬂﬂﬁﬂTuﬂaqﬁu UNINTBNLLNY nucleus Lﬂu‘ﬁulﬁm Lﬁalﬁ\‘iwLLa:ﬂaamﬁﬂTunﬂiQm a18aaN BNV
soft nucleus 13 1wnsnutilddsosldinaamni: daasdiislunis a1 nucleus Aowdsudilionsasyinls
Lﬁﬂﬂ’l’]ﬁﬁﬂuLﬂuﬁ'ﬁli’]ﬂﬁiﬂLLNNLLatLﬁlﬁLﬁBﬂﬂﬂIugﬂm’] ARuFan3 TR iinasis endothelial cell 13139370
QA A8 nucleus Tuu5ianu central safe zone %@Q:agﬁwmn endothelium, iris LAY posterior capsule i A

1.7. Cortex aspiration N13QA cortex GT’ILLWiGLLiﬂ%@ﬂEJ’mﬁ JSNIIT cortical fiber eduRALUULAsT
W3RN fiber F19LABYFIUNTAA Lsﬁaﬁn@ﬂiuﬁﬂLmﬂaﬁmﬁa\lﬁdmﬁ qmﬁaﬁomo«*ﬁm LaIADE @ﬂ\ldmﬁy’aﬂa
HreuaraauieuIin sub incision idumis evine nann1IgaAan1IL port Wl cortical fibers fizay
rhexis WiIQA occlude cortex WA port 38 build vac Twe “"mIumsiy uddsdmnaudnawli fiver peel
pan1 Lafanay chamber F9iy vac Lﬁa@maan "3V sub incisional cortex 3£@ALNN ’[ﬁmgu port A31ad
w1 cortex ey rhexis an fiber T#ifin port WYY port Fuyu @’i’flsiﬁﬂ capsule 3969199 center WA

remove

1.8. Capsule polishing N34 posterior capsule 1# vac #1% Tu cap vac mode w3alu /A Unfimauandie
foot switch 109 fJa9tuiloadaie posterior capsule tw31e fibrotic ring U89 anterior capsule 3¢3WAU IOL o
3@ posterior capsule ¥l PCO rate anay

1.9. 10L insertion 1au “uifimifisaniin PMMA 5-5.5 au. foazensuna wamane  miuau Wuilaqiu
fanld injector Inafvunaunaiuiusiiaiau “was injector

31
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1.10. Wound closure WwHa self sealing U internal lip 3xvimtifiiiiu leaf valve F9aslaganainndu
melu AC dafudies form AC T1% 10P wawnang Tunsdilfl seal Laifienaas form AC #w air w3evh stromal
hydration Tasda BSS 1 cannula was 27 g uluuna 418 291 way external lip WWA clear corneal incision
2ualnaindn 4 an. 3nazdl wound strength laifi e1aaziipafiuung

2. Nuclear Disassembly Techniques
wadiamssndaluiiagiusindnisude nucleus udwdnifioliiuazasadlunisgasen  "ansauseld
vawIBTuiuaaninTesIdazAY udacdBesiqaudu-dossnatutiig dndnlandnnsi tansadenliflvinans
wiivaneaziau udazdssanld

Divide & Conquer / Chop / Quick Chop /
Cruciate Division Stop & Chop Prechop
% J
i a8

Beginner's Choice

Spectrum of Muclear Disassembly Technigues

feuidnmailasngg sanandeninnianiieg aeensuen nucleus Na1AB nuclear mass axgnuanldlay
2 dnwnusAa direct cut WAy indirect cut BeuLiisvin groove taelda phaco N1 sculpt nucleus vi3aUEd
&9 chop 1378993 phaco Wlulu nucleus wazn15ld chopper TuLLd nucleus sy direct cut sz
nuclear fiber gnﬁ'fmmnimamaﬁwﬁa phaco 1138 chopper " indirect cut WATULIIET phaco Was chop-
per iipnanussuenlunwuiusulufiaassduiudialfiianis crack 289 nucleus laglaildidunisidaundariu
Toassusifunsuanlasdon ‘gﬂﬁa direct cut UYs£naufIY grooving LAy chopping U indirect cut Aona
crack wadlan1suen nucleus avdsznauludie “uwes direct cut way indirect cut 119" u snthetiaaiig deil

2.1. Cruciate Division L{un13v1 groove 2 groove datuLiuninum u§Wn3 crack YuLUae groove
ﬁazsg'mu\lﬁ 4 quadrants (segments) wailed ufidu direct cut (groove) Hutlseae 50-60% oY cross
section ¥8¥ nucleus U indirect cut (crack) nUszNInL 40-50% T0AVEINISH U direct cut 1N @B N1TBBN
w3929 indirect cut 3¢ l3iFp9pENUIININ  1MTAMEN nucleus uwdaldd faidunisvinane strength 289 nucleus
lvalusnsil nucleus aglushumisifl fusnmuazUasadsil @ 8nion1sd groove Anazvil¥inisuen
wysnindy lddpedu jigsaw interlocking 481 “afaL “iaa1lunavi groove an
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" ADirect Cut by UW/S Tip
( Sculpting or Grooving « “ An Indirect Cut(Cracking) "

Cruciate Division / Divide and Conquer

2.2. Phaco Chop winfiatli3ndasnsliv phaco ieiiRauuuazss ‘guinatsses nucleus TWandl a oeng
YDy 50% 289ANMUNTBY central nucleus ud1H chopper Tiuanivnssdmia phaco anlidnit @ saui W
phaco W&398nW3d crack W nucleus wonaananiudu 2 &n WiIviyU nucleus AUMUANS chop Tuauld 4-6
segments u&I9ABDN 389z chop lugAlUA LY

" ADIract Cut by U/S Tip
and the Chopper ™ “An Indirect Cut (Cradking) "

Phaco Chop

Phaco chop tHuinailan1suen nucleus Alifn19311 groove 1&g #19a1n cruciate division 7 lsifin13
chop tay 2 wnatlatlagiuauazdainwed spectrum 289 nuclear disassembly technique

ﬁﬂﬁmsmﬂgauﬁudﬁma direct cut 289AilA phaco chop AaMauia’ phaco warmauld chopper
ﬁ"u nucleus ﬁdiQNLﬂuﬂituﬂm 20-25% 184 cross section 18¥ nucleus 'iuﬁmﬁaﬁﬂ 75-80% aziiu indirect
cut MBUBBNWTY crack Fewinfuindiesldiuse crack 81NNTINNT crack groove &1 nucleus Wi 91NANINYU
Damzmsfidesiiusannuazmsusndniilill sysalil¥nisge segment sandunn nsmsuiauazmsuen
filal Nginiﬁ’flﬁﬁiam \in zonular stress 1§ udafvag phaco chop Aslul BiIa1vin groove fetfudien
M luseilaudorofivauiulyfasyihld aunsaaaaanluniskndnadlé
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2.3. Stop and Chop Jumallafifinnew wn 1W5zWINeN1597 groove wazn13 chop Wunsidafun 5u
funarandadosrasufazinaila 13N31NNN59N groove B1IUSTINM 2/3 WAQ chop MBlu U 1/3 # distal end
289 groove W& crack ¥ NYIAIARDAAIINETY INUUNYU nucleus LD chop %16 4-6 segments

“ A Direct Cut by U/S Tip { Grooving and Impaling ) and the chopper*
Stop and Chop

ffia1Iungaziiudngie direct cut 289iALlA stop chop ABMBUNN groove WNiumauile¥ phaco
wazAauld chopper % nucleus FusamiduLsEan 40-50% 289 cross section 789 nucleus UAWRBEN 50-
60% vy indirect cut wallailldlu nucleus Arputaudalsa

2.4. Triangular Cracking Lflugﬂuuwﬁwm Stop and Chop L6 groove %ﬁé’ﬂ‘iﬂmztﬂugﬂ RN
ﬁqmﬂaﬂagﬁ' main incision Uz UBLUITENAUL “URAUNa gLy wimdsniaiuasundasnndn Sulee
M3 groove NWAEN W3 chop moagu'ﬁ'immm NMABITIEELAZT BE9N chop 2 fuvtaudlaele
segment LINDYATNF DDV NNMAD wmsnﬁamgﬂaan‘lﬁdwmwz groove wmAsNdufiieTee U
segment mnmg’ central safe zone ﬂﬁ\‘iﬂ’m@ﬂ segment LINVINALLAILIIRLDDNLLIY crack ATNLDAVDY ALY
FziuNMIuennIaNiunsi "Ju’Ewﬂvﬁamwgnﬁu‘[ﬁwgu\lﬂm"ﬁmiwﬁLﬁm'mmi@ﬂ segment W3naanly iy
131 chop T 1§ segment 1&inag LALANDBNIUNNA

Triangular Cracking Technique
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@
v A

Tofvavinaiinilfelifiovodanmavyu nucleus 3min  wnsavilddsudingi1 hydrodissection s
sl veudiualalléivih hydrodissection 1oy 9:1udng w1sagn segment wsnaanléluzusidolaldngu

nucleus t&8 11A99INUUNNS5LAR auto hydrodissection SanfULa939lU capsular bag ¥# nucleus loose WA

@
ad A

gﬂﬁuﬁgulﬂw%auﬁﬁ'umiﬂaﬂLLi\‘l crack f99 apex 350F39e1a5enindu minimal hydrodissection 738 no

[
=1

hydrodissection phaco uaaziinyselomivasinadiaininly posterior polar cataract

3. Soft Nucleus

flayyna9 soft nucleus Apn13#ilal w130 crack 138 chop ¢ Bntemsvyufvildannn mafa w3y soft
nucleus 39faslafianinis crack wianamyusnniin wazil dAeN3¥ capsulorhexis A3TK ldmnAstnsTioy
5 W Lﬁ'a%\lﬁmgu nucleus $1efuuasiiaifonldimailaiifos subluxate nucleus aansNUBN bag faufiaziden
Jagldmaiialanisazne surnudsioulaeyin Stab test naAsiauaLyin hydrodissection 13714 cannula i
2711 hydrodissection unaidin nucleus 39avin Aufina19284 nucleus WAz “SnALIIFULAZNNI2EUTBY nucleus
wnunadlyldles nucleus Litndaulnviaindaulmilosu avindainin

27g. Hydrodissection Canular Test Hardness using
“ Stab Test * Hydrodissection Canular

* Chip & Flip
* Hemi Nuclear Aspiration
+ Half Circle Rim Aspiration

Hydrosubluxation
and Aspiration

The Sense of Hardness “Stab Test”

3.1. Hydrosubluxation and Aspiration I’B’Lﬁa stab test WU31 nucleus ﬁs\lmﬂ 13719¢ subluxate nucleus
ponanuan bag launsda hydrodissection snne T BSS #i = ail# nucleus i nucleus sanxnaziilvigasan
LLazmg‘u\léidw A3l capsulorhexis TUALNAINTY 5 dx. WiBnANLAEIN1TAA hydro rupture 284 posterior
capsule uazliadsldlu posterior polar cataract

35
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* For very soft lens only

+ Rhexis Size Smm or mone

« Imtact Capsulorhexis edge

* Not for Posterior Polar Type

Hydrosubluxation and Aspiration Technique

3.2. Chip and Flip 38fuf18n1591 sculpting 181 U nucleus asdnaaaniinidu bowl Asenas antiu
14v phaco siufl floor 19 epinucleus flip #1 equator 284 bag uihge ud flip A5HE nucleus s soft 259
vindaman floor nunag LIR1BBNLIIAUR floor fAazlal flip warenaiiia zonular stress

3.3. Half Bowl Aspiration \386U#38n13 sculpting nucleus ulna incision Lﬂugﬂﬂ%’\‘nanau usIgn
290289 bowl UlFsaunNe WHaduAiing miuldii phaco Wi nucleus TN incision aalUvNTRIINIWS
auﬁ’umgu‘lﬂ@w"m N3 sculpt WAWABLATAATBLIUNNA

Half Bowl Aspiration

4. Bevel Up / Bevel Down

4.1. Bevel Up Tun5%i1 groove laesialazvgnesia phaco i sculpting U5 “n3nnlun1s emulsify nucleus
arufiuseiundenu U/s ild saufuamnauranssy phaco tip wazfefiifagurasanuvuilunsdau nucleus
Tuusazifssmiuanusalunadu phaco tip lodenihdsemansissduanuuds Tumeufifasnld tip
30 B9A1 UATWENIY U/S 50% ianudn nucleus ufoisn wnsntaelinng emulsify fuldlasinsssundonu
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M5 sculpt vreuazdiuludnentivtng wWial#iian phaco tip ¥n13 emulsify nucleus i laiiutiuas
iANN3eU nucleus tUdavitiuas stress s zonule a1aRaNTaUNld tip AuvanaIndu 1Ty 45 89A1 W hard
nucleus oL "afn bevel area 3xn9BUIMIH occlude snTu THalun1sgn segment wIudu

4.2. Bevel Down \umailan13¥i groove 1aeiA3nmia phaco ¥in1s emulsify Tuidnvasaviiastios Wasu
FuviaT¥ overlap Auluvsufisiaonslidu groove auldanudnfimane 8 81314 hook 138 chopper 7w
stabilize nucleus 20us¥1 groove 40091514 bevel down Aan157isl zonule Taay 360 BIALAL vitreous 314
8T8 support WITINTEYaYa #9an bevel up sculpting FeRLiNEY zonule USIIAL main incision T
support uanmnﬁ bevel down fianwauziiu phaco aspiration AndN13 occlude 289 phaco tip G'f\‘lﬂ?u vacuum
az8l¥ng emulsify HU52 “nEn1mnd1 iw1evi i phaco tip n3zunn nucleus MELs9nTn Wi lE vacuum #n
Yszanal 100 mm.Hg. WiielailiAnn1s engage 289 phaco tip N3t hard nucleus 131 wN3aLRNLG vacuum
WAz U/S power WaziARaudl phaco tip $19 ol 13150 emulsify nucleus 16viu laiduauiiin zonular stress

« Phaco Sculpting depends on - + Phaco aspiration depends on :-
« UIS power « WIS power
+ Tip angle - \Vac
Impact Force = Tip kmpact | LS Power ) Impact Force = Tip Impact | 'S Power ) + Holding Force [ Vac )

Emulsification is Enhanced by Vacuum
Less WS Energy is Needed

Emulsification Efficiency

Zonular Stress

mular Stress

ﬁ \dtreous Support

Zonular Stress During Bevel Up and Bevel Down Grooving

37



4

38 1uiuas reweingd Vol. 28 No. 1 January-June 2014

5. Changing Consistency sign

Lﬂuﬁ'ﬂﬂmtmimﬁﬂuuﬂawmL‘ﬂjﬂ nucleus U0l 911 groove ﬁﬂﬁ\‘i%uitwd’lx‘l outer nucleus U core nucleus
(U5120u posterior Y-suture) Futl nucleus soft Tulay lamella 289 nucleus tMiulaiuy 13792 “anAiuNMs
Manwed lamella ua floor d19a19i5auviui Iﬂﬂﬁﬁlﬂ%uﬁﬂQjﬁﬂ’ﬂuﬁﬂﬂitﬂ’lm 2/3 PANANYIUIYAN nucleus LLG
Tu hard nucleus 81a&inds 1/4 w3 1/5 1§ m3vi groove anldfvtutiasyinlit crack drouazlaiidu jigsaw

interlocking

+ The Changing Consistency Sign

*The floor becomes softer and looser
* Muclear lamella or block is ifted up, leaving a smooth fioor behind

6. 3D cracking

N3 crack hard nucleus n&9a1nl groove Ain319 817 waLAnAE? N1508NKTS crack axfint fau nucleus
\uginse 3 iR uazutions crack Wu 2 sz wWieli crack Taglduseiles $wuar wysal szuwwsnifuns
crack MNUUAYETN (top to bottom #3aL58n71 vertical cracking lasn158eNL9fiZaLLUATINGN nucleus A%
wenaniuuaslufi floor fiaz fiber laudl floor enaazdeliusnuazgmilouliumin Tussuwd seduns
crack 910 BN AUINAN (periphery to central) ¥38138n71 horizontal cracking Tasnisaanussil floor
Tu i ,ATBY groove ¥ nucleus U floor LENINVALUBNATY equator lannfunsonany fiae fiber 210
Husanused floor Tu umds ,ATDY groove ¥ nucleus U floor MWABLENANTBLUBNATY equator LaxN
fonsanananwuiuseauanain wundwinli nucleus uenidu 2 dnlas aysnl mslduuiAnaes 3D cracking uen
nucleus flaz fiber ¥l# luiFosannuseann uas w13ald crack hard nucleus Tédnedu

“ A cracking technique that apply forces in a specific pattern,
vertically and horizontally, to separate a very hard nucleus
with minimal forces °

* » Horizontal

Vertical

3D Cracking (3D Divide & Chop)
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Vertical ( Top-Bottom ) Cracking

TOP VIEW

SIDE VIEW

<

_<4»

Horizontal ( Periphery-Central ) Cracking

TOP VIEW

SIDE VIEW

- !

<P

W

S

Horizontal ( Periphery-Central ) Cracking

TOP VIEW

SIDE VIEW

>
| 4

Vertical ( Top-Bottom ) Cracking

TOP VIEW

SIDE VIEW

o

Yo
o

Horizontal ( Periphery-Central ) Cracking

TOP VIEW

SIDE VIEW

10

?
’?
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7. Complication Prevention & Management

a

7.1. Rupture posterior capsule WHaufin rupture posterior capsule TN T TUNR tear LaTENE
14T vitreous loss way drop nucleus “3 °’1ﬁ'€yﬁaﬁm§1ﬁt§a’hﬁ rupture PC 9813 “unaléian AC deep
fim “9ina w3ega fragment lainn w38 fragment fiviiiaz drop w3elfusey tear Weanwuind rupture PC Nl
ﬁﬁmqﬂmi emulsify nucleus 19Ul phaco tip 28N ¥an viscoelastic N9 side port oty flat AC Foay
¥ tear extend waz LAn vitreous loss M LAY nucleus MwABL@188NHIE manual ECCE 81935 #B9288ULKA
mndulasua g WsTuIAASIENa R HuNaTUIA 6 NN, TANTIRIANLUIEILAL TS hook 2 #a Hsfvsan
%3alHL59fa89 BSS 910 anterior chamber maintainer (ACM) ’ﬁaﬂﬂ”uaanmwmunn%u vﬁmﬂy’umauwmmu
ot flat AC Tannn38m viscoelastic 1fin v3ald ACM WlatoAw nucleus ponvnALAINTIT BURING vitreous
Tu AC visalai Tapgdipaisenawiu vitreous strand 138 “9iNAI88 peak 184 tear 130 iris Hlaifl vitreous ¥
VA cortex Tl whentseanm 50-60 #a. 1ilaga cortex naim 1idn viscoelastic 19 side port ilaia3eal ' IOL
v tear IdTnaja1al Tu bag &1 tear Tiay T T sulcus UW8819Y posterior capsulorhexis Lite convert T4
\{lu round tear anlan 7 tear extend maul ' IOL N9t rhexis 1&nn71 10L wazlsifl weak point 813 capture
IOL optic Iﬂagljwﬁ'd thexis N3tiil Laidiagan power I0L LianaLy vertex distance N6l capsular support 1Wae
1aifile 2/3 p1adpeanseui scleral IOL fixation

Convert to ECCE

7.2. Vitreous Loss & Anterior vitrectomy Wlafl rupture PC LAY vitreous loss N133ANINU vitreous
FovAilafiy traction 8 retina Lazn15PENELAiNTEY PC tear U193 anterior vitrectomy Aasvitiussuy oy
\SNFUGR incarcerated vitreous INa AN vitreous Tu anterior chamber  vitreous U317 pupil a7y A
anterior 1/3 Tu posterior segment ABE “31NA vitreous strand Auwa vinddaedanauiialy vitreous annaulyle
n3aifild coaxial vitrectomy fiaenaniauen1sl ¥ vitrectomy lUvinunay vitreous WINTaziin BSS misdi-
rection Y% vitreous balloon up %38 vitreous displacement War PC tear extend B1anANLAENNITLAA
Heymil 16Taeld bimanual w38 bi-axial anterior vitrectomy lnauen cutter Uz infusion BENAINM  HAULKA
side port 19818 WALYUNRTUIA 1.5 H.LnEn 1 W Tun19vin anterior vitrectomy laidnaziiu coaxial W38 bi-
axial Tl 1 BSS an Uszanmu 30 o anenifieuiiailesiu BSS misdirection Haqiuiinislémaila triamcino-
lone staining T1n15%1 anterior vitrectomy ¥ 1% WnsafiuLazfin vitreous e
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Clear out incarcerated vitreous

TOP VIEW SIDE VIEW

Vitreous Strand Cutting

Coaxial anterior vitrectomy : “ Top Down Technique ”
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7.3. Drop nucleus WHauin rupture PC 91998 drop nucleus 18 Tasawzedisl vitreous syneresis E]gj
Wi min il drop agflaivvanszdupes PC 8134 Sinski hook 2 dugieiuremove meld viscoelastic 119
AUYIN posterior levitation WU sclerotomy # pars plana &0 3 drop nduguslu AC mMasvinediamaniions
\im vitreous traction Wag retinal tear 1§ 39A257379390U5r A lasasiBuandInIsa win ud drop E]gjﬁﬂmi
remove 38 PPV + lens fragmentation Tuasnitfeniuiinien vieanaazinianie anterior vitrectomy AANTY

v v o I3

cortex i vl luas el

Y

8. Complicated Cataract

8.1. Hard nucleus g5 A3 30 hard nucleus Usznausaey auiaura 2.75 wa. wialaniieileeii
wound burn, capsulorhexis TUIAMAING1 5 uxN. WBlHIANIT nucleus 418 am stress fa zonule, minimal
hydrodissection Lfiailasiiu hydro rupture, ¥ groove N3 817 &n Wil crack 48, M3l% bevel down ¥
groove sl groove dnauariivsr “ninwlumsldwdesu g, 3D cracking 2wl crack $ THusetios,
multiple chop, clean & complete separation \iBan stress D zonule, least zonular stress ‘Iuvﬁm step, heat

prevention

v’ X

Wide Groove Marrow Groove

Groove Dimension for Hard Nucleus

8.2. Mature cataract White mature cataract HANEINADU capsulorhexis salgnanluudqlumaia
N9 rhexis laifevin hydrodissection “WSuAMNWTITEY nucleus fioudouasliude Mnadafvans «
AINANNITY 587iF fibrosis 789 capsule 8935 TNI1z019vIHLAA stress fD capsule MUY capsulorhexis
ez capsule 8193215120 m\‘iﬂ%\‘maﬂu nucleus BNLWINEH fibrosis 289 cortex A8 YT cortex "J‘Lﬂmy'
liquefy guislaulaimae cortex 19 /A duia3euduindl cortex anfinagIng equator daeidnlugainnindnids
ABYITINIARA capsule ATV equator WAL stress fd zonule

8.3. Phacomorphic glaucoma Tu intumescent mature cataract waznaneiiuy phacomorphic glaucoma
9241 IOP _911nuUAE anterior chamber AU widenli anti glaucoma L& hyper osmotic agent au IOP ALL&"
593%1 phaco 19A%9 anterior chamber Auxan I 1130 form AC léanwaudfazdn viscoelastic aumii
NNUEIRAN 8199z WeNENi drainage liquefied cortex Saamatiafinaiudaluiidis capsulorhexis W&Hdn
viscoelastic tix ¥n AC flalidnwadiaeiinieinenaasdl fluid misdirection (1 malignant glaucoma Fea1Sudiagvin
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pars plana tap 3932 18130 form AC 1§ n19¥189nae19. “Basa vitreous traction VIHIFARITATIAVA retinal
tear MIKEAFBNTZANUNTHIAT uncontrolled %138 poorly controlled glaucoma 81aLNA suprachoroidal hemor-
thage ¥30 choroidal effusion 1¢ waluvnensdiisnlal wnsovinidssnissindamiuld  asseyolailifang flat
chamber 11U

Phacomorphic glaucoma

8.4. Loose zonule 8131{ul5AT84 zonule 189 L1Hu pseudoexfoliation syndrome, Marfan syndrome %18
AN ocular trauma N zonule weak XN # lens subluxation 81311 ICCE %30UNTD1RABNYIN PPV
Lensectomy / Phacofragmentation

nsA A3 W3 phaco Tu loose zonule Ysznawiiie capsulorhexis 1ualnaindt 5 wa. e lidans
nucleus ¥18 aA stress 78 zonule, good hydrodissection, 1% minimal rotation technique LU triangular cracking
technique, clean & complete separation, least zonular stress, capsular tension ring (CTR) Weaduiiu 819l iris
retractor %38 support capsular bag

n3til soft nucleus LAz loose zonule 813f3150U¥N capsulorhexis 1A lawazyin hydro subluxation T#
nucleus ¥18E#LN anterior capsule sisin iris 138ni1u supra capsular phaco 3¢ 1W150aAlaNT 1A stress
fia zonule ¢

M3l " IOL v zonule 4 loose 8nn 1u13al ‘Tu capsular bag 16

Traumatic zonular dialysis Marfan syndrome
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8.5. Small pupil n5¥in o pupil Tmﬁumnﬁﬁ posterior synechia a¢ lysis synechia oy pupil LT
synechia U310U posterior surface 284 iris 11U anterior capsule UN3188133=FDdanN fibrosis flvpy pupil 88N
a8 3107 lNA synechia 38wl lysis w&7 pupil 1aliiwe 819889 stretch pupil 8 hook 2 6 w3ald iris
retractor o9ty 4 9@ 130813W3N30UN sphincterectomy - sphincterotomy F9azyi ¥ pupil ndIKEALALTE N
3-4 wn. vouzdolallél dilate vlK 131309 fundus Wie v laser 1§ taan %@Lﬂuwaﬁﬁia@ﬂwn@ﬁﬁﬁn%ﬁ
Tsaidassdedniiudasy fundus usees ndevinli pupil Taweuds i capsulorhexis Tlndl aflazyild Foune
asadpaednluldmey pupil

Sphincterectomy-sphincterotomy

Post-op sphincterectomy-sphincterotomy
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8.6. Posterior Polar cataract Lin31n defect U89 posterior capsule L#ALIA Fopraunisd posterior
capsule ATINAWUNRY W3awu true defect ¥MI¥iiAm localized cataract waz fibrosis anseauziiu plaque U
MUIRIINANN posterior capsule RREY opacity radiate fiwoy rdunufvvde amn mnwu’luvfﬁﬂaﬂmqﬁaﬂ
9525991 defect 1Nazan cataract 39 progress 157 TuN13H1ARLS192luvin hydrodissection w31¥e1all
defect i posterior capsule DEUAD il “s9sia hydro rupture 1513591 hydro delineate wnu laadn BSS i
epinucleus iy golden ring sign ¥4l epinuclear shell #eilaaii capsular bag 30uLt319AN3 U nucleus
fumadaiinang wiumaude s1aclaivdesli flat AC Tunndunsumsns vitreous 9193l PC tear fiau
22407917 Phaco %138 1A aan 14 viscoelastic a1dmn side port 1ia form AC uazazlidn PC iwazt “aesia tear
W #&l ' 10L u§19198anp981n1ANTY side port tiie form AC

Posterior Polar Cataract

8.7. Traumatic cataract Tusneiidu penetrating injury 4 rupture U89 lens capsule N13Y1 phaco iy
THanuszinse Tawsnzenald PC rupture 578608 Tus1e blunt trauma 8138l fibrosis 289 lens capsule fUnLin
nIafunde a1afivIelis rupture 989 lens capsule, zonule mndululgaisnss gonioscopy LA fundus
exam NOUKNIAR LWIITD1AN angle recession, choroidal rupture, retinal detachment, optic atrophy 16 n1svi
phaco n3eiiii weak zonule MHnafiassiinanluudn Tusefifd dislocated lens 813889 ICCE

Traumatic Cataract
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