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Abstract

Keratometric Changes after Scleral Tunnel and Clear Cornea Incisions of Cataract

Surgery

Vichai Hanbunchong MD

Department of Ophthalmology, BMA Medical College and Vajira Hospital

Objective : To compare the postoperative keratometric changes after scleral tunnel and clear cornea incisions.

Study design : Experimental design.

Subjects : Two hundred cataract patients were studied from March 1998 to December 1999 at the Department
of Ophthalmology, BMA Medical College and Vajira Hospital.

Methods : Two hundred cataract patients were randomized to two groups : scleral tunnel incision (100 patients),

and clear cornea incision (100 patients). Comparative study of the postoperative keratometric changes

of two incisions were recorded at 12 weeks postoperation.

Main outcome measures . Postoperative keratometric changes were measured.

Results : The polar values of the postoperative keratometric change of scleral tunnel incision group were in the

range of -0.01 to -0.50 (69 patients), -0.51 to -1.00 (30 patients), 0.00 to -0.00 (1 patient), and the polar values

of clear cornea incision group were in the range of -0.01 to -0.50 (35 patients), -6.51 to -1.00 (36 patients),

-1.01 to -2.00 (29 patients) respectively. Mean polar value of scleral tunnel group and clear cornea group

were -0.38 + 0.23 and -0.76 + 0.47 respectively with statistically significant difference (p = 0.01).

Conclusion : There were more postoperative keratometric changes in the clear cornea incision group than in the

scleral tunnel incision group.

Key words : cataract, postoperative keratometric change, small incision

uNun

daguunmissisadonszanfivuldiasodenizan
ﬁ]ﬂﬂﬁmﬁmﬂ)maqq (phacoemulsification) Fafluiea
taoads Idwaduaziihemunsouesfiudtudmdirisn
dnnazyeutuldsaulaghidesordouiua uani
fhovaauiindsrndaaaodenszandioadudsinuig
udrtansmasiiuldlisniou  Mafdszamadndnazhidl
ANz nFoUNAMIIIAR  amgsumilaiivilihes
aealiFanundiaarsdenizanine i oiaioados
nmondimsenda Fomeninnnauaibsveadihoii

pfroumsaariomuanduaniietunnmakian wiia
VOIHAKIAN UYUIA UBTAUMIIVBIUNAIAANT HAIHLAA
anuiduulasnimifvosnszanald* dnfuianas
idonmiasunariaalugiisdenszanlfimnsaunariia
AR uazAwnia ediondaianmasmoandoa
Vioviign
msaaurardalufhosatsdonizaniidonldud
2 41 7 scleral tunnel incision waz clear cornea incision
Tutfgininasusarmdauuy clear cornea tiipsinifia
mswdsunlasvosniuildevesnszenailduinnia’
idaldisandmazhisunudoiioya ilwhidadiden



Vajira Medical Journal

Vol. 46 No. 1 January 2002 3

ponldidoyamnn® nndlénumurssunssuiadszme
W drumnnazilumsiSsuiouvinavesunariaaly
MIaUNadIAATHAREY WioSoumouszninanisag
UNAEIAR 2 WU NWNITAIUKAKIAAVUIA 3 - 4 WU, uaz
Tdlauduiaufisusiianbdaiisinmme  daudahms
FnvonFoufouszniansasumarian 2 wu laod
vuraukak1aa 5.5 vy, wasldiauduManiouyiia
PMMA #ifisiagnnin elwiflulsslomiundaodu
Tnajuaalseme

Fagusemadvoansinmadall WeowSouidouns
Waruwlasminuldaveanszanainiondanisiaida
anwdonizandiondudnanuige Tasmsaaunaniing

wuy scleral tunnel uaz clear cornea
Used1Ns A1a819LARZI AL UNITIAE

Y5zm1nInguaed
fhoildsunisifdeieiuilulsndenszan uos
aualdsumsidaaaiudonszandiondudsaniuig
fnsumsinmfinainsnying Inndouwnomand
APNWIMIUATLOZIFINI I Mauddouiiuny 2541
fudeusmnay 2542 lagideniszmniaredauiuuudy

aaunulagldvinangualroiisuuuladidisiuig 200 Ay

[

I . v e - v &
mnqnmamaLmazﬂuﬂamqmauummu
Inclusion criteria

1. dthedenszannannsamnmsiianaaiosiy
aaudsannudgald
2. anpsladsanlasams

Exclusion criteria

X

1. drheifinwAaUniveanszana wuiuwadhy
(leukoma)

2. fihuihisunsondumansaniiald

3. gihiminsladsulasams
ado A& aw
I5AUUUNTTIVY

swswghedenszaniiunsunisaneinuiing
IINYING  AInedvuwnemansnjunwunIunsuaz
Winonwna audidouiinnay 2541 Sufeusina 2542

AW inclusion uaz exclusion criteria fifmualiT 1 200
au wiagiheeanilu 2 nqu 1ae35 random sampling
duaduiy fihoaudl 1 vzedlunduit 1 drheaud 2 1
oglunguit 2 aduduld dihongui 1 183unskidaamy
Fonszanlavaikardauuy scleral tunnel fihonguil 2
1dsunsiiAagatvdonszanlasasunarIdaUUY  clear
cornea WaaznanuaziRtsiuIg 100 au dihoynaues
T#5umsantamanilfinszanamanounasndar da
#01A309 Auto Ref - Keratometer 403138 canon ju
RK-2 uazdzadumaridauinaiiiaiuldanszanaiuin
N1 (steeper meridian) ReFvanmeaBiinegiou

W1A@A (preoperative astigmatism)™’

aa o
IDNITIHIAA

ntjnﬁ 1 l@sumsasumarmiaauuy scleral tunnel
auuuu Kondrot® (gﬂﬁ 1) Tﬂmam?iaum (conjunctiva)
soniiu fornix - based flap Whwdeamvn (sclera)
V3nufiazaluNaiaafie 3 uu. ¥1991NVBUNsZINAN
(limbus) Wlufiawes 15 asuwar1dariaaINvOUNIZANAT
3 UN. 817 5 VY. TUHWIUBY (@1EAIV1IAIY crescent knife
widhluinunszanar 11nfldy slit knife vuna 3 ua.
wiznzgnszanadilfiugeanitgnen (anterior chamber)
aasRenszandruAdwdsanuigs vereuRarIAad
short cut knife ¥1@ 5.2 w4, Wildunaraavua 5.5 wu.
Taauduiaunousiin PMMA v 5.5 y.

nq':uﬁ 2 1Munsasumar@nuuy clear cornea
AUy Emest’ (Ul 2) 1 slit knife v11a 3 wa. 1912
dinszanalndveunszanailimzauilifluseaniitgne
Taglludauunumniua (iris) garsdenszandivnay
Lﬁﬂqmmﬁqa VIBURAKIAAAIY short cut knife vina
5.2 vy, Wlduwamanuina s.5 vy, ldoududanioy
¥iin PMMA 9116 5.5 .

Athennauszldsunisiinemuuy inferior peri-
bulbar block feumrIaa lagls 29 xylocaine with
adrenaline (1 : 80,000) WANND 0.5% marcain pU1AE
2.5 Na. MawIAEsIezthumdrvethoaiin steroid
Waz antibiotic WAy ey 1y vimiufaldiuns
ShudssMeeaadi steroid waz antibiotic SInAY Tag

neoaaiuaz 4 A5 Wunat 1 Wou wasnnfidihundl



b

4 1N 46 QN 1 HNFIAN 2545

TSRS

thussiadthemaruieArmunanssnyImainieg
Huszeslagazinmnananairian 1 adan ¢ ddard s
#lo uaz 12 Al ddiensy 12 Alanindiridnash
nmsaniamaifanszanadnaslasdmihfiaudiondu
disldarnlfanszanaanoutaz NI FALE2T N
manulfanszananiaualiuloailus Naeser’s polar
value” noudsghldmurn)Isuiisuniainiulsa
nszanafindsumnladussninnounasndsidga

Henuaauls

1. Naeser’s polar value Mg AMANUUANAN
YOIVWIR (magnitude) VDITWAND B (astigmatism) Tu
uu? with - the - rule AUUYI against - the - rule

2. Preoperative astigmatism MO MAIWAT
iBuaiilogidunouinsiian

3. Postoperative astigmatism WMu1wda Alega

nge/angn

clear cornea inCision e

A —>

Buaiidinamdesgmonaaldsumsmian sadameandes

a4 a & "W
MAAYUINMITHIAN

MAANiteyamIana

1. Yoyafvrduwa waserguosdihe Jinned
MufToYaY

2. Foyafsuisuainsdoumainiidives
nszanmmdsraalug ofiaaunardanuy scleral tunnel

incision uas clear cornea incision HATIEHAIUADA t-test
= o
HAani1glIael

fhufinisonanua 200 AU o1gsEniv 25 -
90 11 wiveaniflungudl 1 $1u7u 100 Ay IdTumsasuma
F1AAMUL scleral tunnel incision Kazngui 2 $1UIU 100
au lésunisaaumarId@uUY clear cornea incision fihg
2 nguilumevdgannninne  Aofluwemdasiuiu
134 Ay Aatlufovas 67.0 wasiluwemsiuiu 66 Ay
dafudenar 33.0 aiildsumsidadluydluadhe

12U 106 91 AmTuiosar 53.0 AIMITNN 1

maen 1 Yeyanahlveangqualtetndthodenszandivi

ATIY
Joya Scleral tunnel Clear cornea 373U
incision incision
(n = 100) (n = 100)
(Wl
¥ (519) 32 34 66
Vo (39) 68 66 134
01y
25 - 50 1 3 7 10
51 - 60 1 19 13 32
61 - 701 51 38 89
71 - 80 1 26 35 61
81 - 90 1J 1 7 8
i
MYN (319) 53 41 94
A (519) 47 59 106




Vajira Medical Journal

Vol. 46 No. 1 January 2002 5

nnnsisowudithonguitldsunisasumardauuy
scleral tunnel incision @ulvgjazil polar value ¥oaf
muldanszanariin dsunladdndsidadonszanogu
¥ -0.01 D4 -0.50 U 69 AU  T93a3W19zd polar
value ogluria -0.51 G -1.00 91U 30 au uazhi
Wasnwasiiuiu 1 au dudihonguildumaaauwa
H1@@UUY clear cornea incision il polar value woaf
mulfanszanminldvunadldndiridadenszanogu
T3 -0.01 H3 -0.50 Uaz -0.51 013 -1.00 NUlNAIRBINY
091U 35 AU uaz 36 AU WA LN NG GIWLT
polar value Tu¥29 -1.01 3 -2.00 8n 20 aAu Faliwy
Tundufiaaumasii@auuy scleral tunnel incision uazf
WAna polar value ¥oINgUTaURAHITANDY scleral
tunnel incision tiag clear cornea incision = -0.38 + 0.23

gy -0.76 + 0.47 MUMAU AINITWA 2

4 4 . oy o
man 2 wamadsuudainnuldanszanainigraald
SUMTAUNAKIAAAIYTT scleral tunnel incision uag clear

cornea incision

Polar value Y94 Scleral Clear
MmanulAanszanen tunnel cornea  p-value
SGIANGIGN incision incision
-1.51 D9 -2.00 - 8
-1.01 D3 -1.50 - 21
-0.51 04 -1.00 30 36
-0.01 D4 -0.50 69 35
0.00 B9 -0.00 1 -
ANNAY -0.38+0.23 -0.76+0.47  0.01
(mean + SD)
o &
ARV

mahrdadenssantutfagiuldwannluun awnso
vrdaaasdenszandisadudsinmigs  lasiuwa
mdannmdnuasniamanddsuaimaildanszane
naaraatioy (HuwalWninifinaiuaideandadian
1ot

L4 v k% - 1% v o J
anoN ﬂaamumnﬂmmutfummmﬂuvlmmummu

tinsinyuwnduazdihuinamaniiiezueaiuldiai

HazFARUNAIMIIFIAAADNIzaIN  HUu@IUNINZN DI
wuldraruE MM RIARaa1uANIIN  LANDUIY
auRndrIsaRanszanuddinavedahivaauiai
Yszammednd wazlifinnzunsndousinnisrian
aungdunilsiinuda  fihedinaineaudsaviaagne
wimsEIRadenIzan Feerminaiuiiesninnisasuka
idalusumisilinmnzay Wiodenwiiaveunamidad
Licwisoudifymeasaudvavesiivifogiousiida
T AaBAIUBIAINI VD IMHARIGARE HaRENT W Ao
wassanulfanszanaild sfiaveaunariaafiiould
AUl 2 WUy Ao scleral tunnel incision wag clear cornea
incision

M3 scleral tunnel incision WuRBaIAEIHEYAI
ponfoutonRadenoonldibaymauld dsznoududo
@zavmgiiilFalunsEIaanuNI uanNve
Afumaridaazusausany waziiiiedonndsandasda

5,10

(postoperative astigmatism) 108131 @3UN13M1 clear
cornea incision WulFanfesnitunmisiiiiaa uaghi
doamzidoymaeuiihithitfaiiGonsonldioya’ udvz
wbiiAamaldsuuasnnuldinszanatlduinniiien

nauwaaglnd visual axis mnna™"’

Asddguu/aninnulainizanmvaikIanazing
& ' -~ v W - -~
VU 2 - 3 1HPUUTAYAT HIAA LAZIZAINYDI 3 1HOU
Tdudr ™ lumisenyinsafisaiaaminiuldingzanaives
Y [ ' L L « =] [ T [
HUevatkan 12 dilewt nfisuidsunumianuldanizan

ANBUNITHIAA

NNHAVDINIANYINY I ﬂtjwﬁamwavim“mmu
clear cornea incision # polar value Tufismsfinnni
ndufiaaunarIdALUL scleral tunnel incision lngngud
QUUNAKIRAULY clear cornea incision fifMAIV8 polar
value = -0.76+0.47 #aznNQy scleral tunnel incision
1mauvad polar value = -0.38+0.23 UAAIN NIAAKD
HIRAUUL clear cornea incision azviliianisdou
wlasmaanldenszanalduinniinisasumar1aauUL
scleral tunnel incision 981aNUBAAYNATA (p = 0.01)
WuiRoIfy Nielsen® fimoaulull 1995 d1msauma
FIRAUUY clear cornea incision YU 3.5 Wu. LWIR
Mameadeald drunsaaumarIAauUy scleral tunnel

incision Y& 3.5 . uNUlIAAM YA IS BINAIHIRA



6 1N 46 L@N 1 NNIIAN 2545

T TES

Faundumairidadenszanmndiheiimeaides
AOUNIAANIN NAITWITUIAIUNARIRAULLU clear cornea
incision telMiianswasumlasmainlfnszanailduin
welumsasesdudiy  drdesnisiiiansudouuas
anulfanszanatiosndariign  fasfiavasunardauuy
scleral tunnel incision Lﬁ‘atlﬁ'éﬂ’mﬁﬁ'whﬁ'ﬂﬁaﬂimﬂﬁ
nuandvavdeesiiqga Feezilunadviligiheneaiiu
Tavaundiriag

a5

9

MIUHARIAARDNIZINULY clear cornea incision
ailiiamswdsunlasmaiulfinszanamdiriidade
nszanlduInR I MIAKAFHIAAULY scleral tunnel incision
fun1sidonsiiavoauraridaliinnzauszgivan
Yymnsueadiuhisannmendsandrinadonszan

naRAnssNlsenna

Y o ' P
Ansaveveunu 019158Uszlwassa audszavg

.
s

nlimuuninissaiuaziinsnzddoyalunisitvasadl
tazvoUBUAMMIMNNAIMNINYINGT Innduuwngenaas
NIUNWUMIUATUAXITIWILIA Toyanaliinisauiinn

seruele

LANHITDINDY

1. Buzard KA, Shearing SP. Comparison of postope-
rative astigmatism with incisions of varying length
closed with horizontal sutures and with no sutures.
J Cataract Refract Surg 1991;17(Suppl):734-9.

2. Hayashi K, Hayashi H, Nakao F, Hayashi F. The
correlation between incision size and corneal shape
changes in sutureless cataract surgery. Ophthalmo-
logy 1995;102:550-6.

3. Brint SE, Ostrick DM, Bryan JE. Keratometric

cylinder and visual performance following
phacoemulsification and implantation with silicone

small -incision or polymethylmethacrylate intraocular

lenses. J Cataract Refract Surg 1991;17:32-6.

4. Martin RG, Sanders DR, Van Der Karr MA, DeLuca
M. Effect of small incision intraocular lens surgery
on postoperative inflammation and astigmatism : a
study of the AMO SI - 18 NB small incision lens.
J Cataract Refract Surg 1992;18:51-7.

5. Nielsen PJ. Prospective evaluation of surgically
induced astigmatism and astigmatic keratotomy
effects of various self - sealing small incisions.
J Cataract Refract Surg 1995;21:43-8.

6. Ernest PH, Lavery KT, Kiessling LA. Relative
strength of scleral corneal and clear corneal
incisions constructed in cadaver eyes. J Cataract

Refract Surg 1994;20:626-9.

-3

Kershner RM. Clear corneal cataract surgery and the
correction of myopia, hyperopia, and astigmatism.

Ophthalmology 1997;104:381-9.

@

Kondrot EC. Keratometric cylinder and visual
recovery following phacoemulsification and
intraocular lens implantation using a self - sealing
cataract incision. J Cataract Refract Surg 1991;17:

731-3.

©o

Ernest PH, Fenzl R, Lavery KT, Sensoli A. Relative
stability of clear corneal incisions in a cadaver eye
model. J Cataract Refract Surg 1995;21:39-42.

10. Naeser K. Conversion of keratometer readings to
polar values. J Cataract Refract Surg 1990;16:741-5.

11. Oshika T, Tsuboi S, Yaguchi S, Yoshitomi F,
Nagamoto T, Nagahara K, et al. Comparative study
of intraocular lens implantation through 3.2 and 5.5
mm incisions. Ophthalmology 1994;101:1183-90.

12. Gills JP, Sanders DR. Use of small incisions to
control induced astigmatism and inflammation
following cataract surgery. J Cataract Refract Surg
1991.17.740-4.

13. Levy JH, Pisacano AM, Chadwick K. Astigmatic
changes after cataract surgery with 6.1 mm and 3.5
mm sutureless incisions. J Cataract Refract Surg
1994,20.630-3.

14. Maghraby AE, Anwar M, Sayyad FE, Matheen M,

Marzouky A, Gazayerli E, et al. Effect of incision size



Vajira Medical Journal

Vol. 46 No. 1 January 2002 7

15.

16.

on early postoperative visual rehabilitation after
cataract surgery and intraocular lens implantation.
] Cataract Refract Surg 1993;19:494-8.

Feil SH, Crandall AS, Olson RJ. Astigmatic decay
following small incision, self - sealing cataract
surgery. J Cataract Refract Surg 1994;20:40-3.
Kohnen T, Dick B, Jacobi KW. Comparison of the
induced astigmatism after temporal clear corneal
tunnel incision of different sizes. J Cataract Refract

Surg 1995;21:417-24.

17.

18.

19.

Richards SC, Brodstein RS, Richards WL, Olson RJ,
Combe PH, Crowell KE. Long-term course of
surgically induced astigmatism. J Cataract Retract
Surg 1988;14:270-6.

Shepherd JR. Induced astigmatism in small incision
cataract surgery. J Cataract Refract Surg 1989;15:85-8.
Steinert RF, Brint SF, White SM, Fine TH. Astigmatism
after small incision cataract surgery : a prospective,
randomized, multicenter comparsion of 4.0 and 6.5

mm incision. Ophthalmology 1991;98:417-24.



