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The Comparison of Astigmatic Outcomes after Cataract Surgery of Inferior
versus Superior Clear Corneal Incision
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Purpose: To analyze the difference in astigmatism and the mean change in total astigmatism between inferior clear corneal in-
cision and superior clear corneal incision following cataract surgery in surgically-induced astigmatism (SIA).

Methods: Fifty-five eyes of 55 patients with with-the-rule astigmatism >0.5 diopters were evaluated. Patients were divided into
two groups according to incision location (Group 1, 26 eyes with an inferior incision; Group 2, 29 eyes with a superior incision).
Patients were evaluatied one month postoperatively. Uncorrected visual acuity (UCVA, log MAR), best-corrected visual acuity
(BCVA, log MAR), SIA and mean change in corneal astigmatism were measured in both groups.

Results: One month postoperatively, mean UCVA was 0.15 + 0.17 log MAR in Group 1 and 0.23 + 0.24 log MAR in Group 2 (p
=0.253). Mean BCVA was 0.08 + 0.13 and 0.08 + 0.12 log MAR in Groups 1 and 2, respectively (p = 0.926). The SIA was 0.50
+ 0.17 diopter and 0.57 + 0.34 diopter (p = 0.253) and mean change in total astigmatism was 0.50 + 0.96 diopter and 0.38 + 0.86
diopter in Groups 1 and 2, respectively (p = 0.426).

Conclusions: There was no statistically significant difference between the two groups. Thus, corneal incision on the inferior side
in patients of with-the-rule astigmatism can reduce the SIA and mean change in corneal astigmatism for patients with glaucoma,
hard upper eyelid tension or sunken eye.
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Figure 1. Uncorrected visual acuity (UCVA) and best-corrected visual acuity (BCVA) in the 2 groups.

Table 1. Demographics and preoperative data in each group

Inferior incision Superior incision “p-value

Number of eyes 26 29

Sex (M/F) 10/16 16/13

Age (years) 55.31 + 11.60 53.38 + 11.48 0.224
UCVA (log MAR) 0.75 £ 0.50 0.68 + 0.36 0.933
BCVA (log MAR) 0.46 + 0.37 0.40 + 0.28 0.664
Autorefraction cylinder (diopter) 1.18 + 0.59 1.14 + 0.54 0.687
Topographic cylinder (diopter) 1.12 + 0.65 1.09 + 0.52 0.906

Values are presented as mean + SD unless otherwise indicated.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity.

*Mann-Whitney U-test.

Table 2. Postoperative UCVA (log MAR) and BCVA (log MAR) in both inferior incision group and superior incision group

Inferior incision Superior incision *p-value
UCVA (log MAR) 0.15 £ 0.17 0.23 +£0.24 0.253
BCVA (log MAR) 0.08 + 0.13 0.08 + 0.12 0.926

Values are presented as mean + SD.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity.

*Mann—Whitney U-test.
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Table 3. Surgically induced astigmatism and change in cylinder according to preoperative astigmatism in both inferior incision

group and superior incision group

Inferior incision Superior incision “p-value
Surgically induced astigmatism (diopter) 0.50 + 0.33 0.57 + 0.34 0.324
Change in autorefraction cylinder (diopter) 0.50 + 0.96 0.38 + 0.86 0.426
Values are presented as mean + SD; Positive result indicates decrease in astigmatism.
*Mann—Whitney U-test.
o vl 5% Aot W& ool glrk. Eek A4S =zt
06 1 S F g S A A4S AR 9 o] 1iE A9
o5 | T o] Fo] FHof o) R W HA Alof % A
04 - o BAIE op/|F 4 Ytk et 8% EuzuEs
H Inferior inci .
e s1Zol AA7 ofete 44 Aol dolglh shrieie
uperior incision
71 9110 olgiAl Hlof Aok B AlY =4S TS Ths
° 1 e wn o A B3 44 F AYES TS
‘ | | 42 Ewzkadfo) va) o2 TRl RS B
SIA Change of cyl. _ o
WY 54 5 AEY BsAol Hon), @ o4 vlmst
Flg.ure 2. Surgically induced astlgmatl‘sm (SIA) and change in do m = 7 wE oAz & gad] 2]zt ol oF
cylinder (absolute value of preoperative cylinder - absolute o] HIALO. C ojoir] = L o @
value of postoperative cylinder) doesn’t show statistically sig- e B8 7 o 25 fldeh s sk 2 el
nificant difference between 2 groups. 2 (Dl 315 B2l o8t Wil & Al
g B BT fokt SdeldR E40) AL o8
2% Y B S F Y WARGIA) L0t R,  Hol grobd Alddtgich ol Aok Wiy Su A9
Roman et al’9] AT 4 mm A% FWUAUEARS B Q2Ho| oo} 530l wo] AGAYA] g v
W s 19 5 a5 & F8E GAFHSIA) 152055 Ao oo} et eEEF 0|9l EA19 B A&
gloll vlsh Ao Ao ek ofi 7)E AR BAY 2 Sdsjol Ha olo] £&o] olgy & Aol 5t R
Hop & Aol A AlgRE mAlE e Ao A FH2.2 BTN S o] 89k Ft MU e A Shth
4= (o)

mmyo] € Agk7] tEow Az

ook
ol
o
o
i
H

2

5o
>
OXS‘ bl
L.

o oy J
B
bee)

o

: =
rC
>,

F_] o
o, M
i) ot o

o o 4
[N
-
T oH
N
i)
i)
=
=
Iz
o
ol
ol
|\
-
% |
=
=)
=
= ™
oo o

>
el
fr
2

32
3
(=)
3
9
rir

e 0 o M
o,

Rl Ho b 4n
>

ol
ﬁ h)t, 1
ik
0 oR _ST
N
:(l;?. _]E 2
- T N
W ==
N rir
i go
s
o [

50 i
2
S
)
H oo =

= o
=
o2
4>
N
rlo
e o
ol
N
N

=
P

FJ JIN'
= ol Hm

of

ol

fre 4

=2

_,d
o
N
EQ
|o
=)
)
>
1o
-0,
o
>

N
O
Y
i)
é‘
it
2
i)
H
_\(r‘
¥ .
rr
g 3
=

2
=

.
N )
o]

et
N
%

(
-

PaaYe)

N
oo
i)
o
%0,
e«
ks
u
>
o
_|>i
2
Rl
4
op
]

lo
fru

o
£ 1o
r
i,
I
=
ol
©
X
lo
oY, I
o
o
T
2,
ox
A
o o »
o N mo 1o N O rlu 2 oX

£

=)
H0 g
b § w flot ol
W R
o o N . 2 fu
(A 4>
oo rlob Homfy o

= °
=
o
>
n1>
filo
>,
09-1-"
ok
=
w
&
o g
Tﬁ
u
ro
%
F&l‘
i
o

=

2A7h 2287010 A #
oL, w2 g4l 4
Aol Sl Glof 4Ake] S
% 9lo] 315 BUAUAARS ol 83 MU S A
Wk ol glo] olele oz Bekwch BE PEE
o] St Aol @] we] = 2

FHE hhgel WA Ths Aol Z7hE 4 ek
b olch gk Ao Qs A Aukat gk
27} 9l BRI A= 4 Glrhs
A 7, WA Q1A Rt 7
7} Fuksolof & Ao pebeh nhxu}

S5 ks A) uhgo)] whie] 717} nl4t 4 gl
7}

Hd

M o ok

N
e
-+ Ho mwet & b o

)
o
fn rlo
o
o
$

31
o
e
2

_ﬁ
lo o
Hu

ok

Q_IL

X

>

s

webA] $7] 59 ARl utet ool Holsh & 4= ek,

ARHOR & A AUAL QU BelH WA B &
ol Glol, 5t ERzuEARS Fok W ot
42 ERAUEARE ol g3 MU 54 Alolofi B
aha 0@ Ajo|7} gl7] uhEe] A2 Ak BAsof Bt
LU B SR AR AR B, SRR QY
Ao @l 55 EHAUAAS ol 87 WY £4E

1473



- thgtotatsts|x| 20144 H 55 H A 10 -

A=) 2 2 olek e @A7A 1 A7t ojule
whitol 55 AkAlo] e 4 AvHg o

SR 4 2t A 5 %
A4 elF % e FEE AE et 74

A7t adt Aow Yzheic)

REFERENCES

1) Tejedor J, Murube J. Choosing the location of corneal incision
based on preexisting astigmatism in phacoemulsification. Am J
Ophthalmol 2005;139:767-76.

2) Khokhar S, Lohiya P, Murugiesan V, Panda A. Corneal astigma-
tism correction with opposite clear corneal incisions or single clear
corneal incision: comparative analysis. J Cataract Refract Surg
2006;32:1432-7.

3) Bayramlar H Hii, Daglioglu MC, Borazan M. Limbal relaxing in-
cisions for primary mixed astigmatism and mixed astigmatism af-
ter cataract surgery. J Cataract Refract Surg 2003;29:723-8.

4) Barequet IS, Yu E, Vitale S, et al. Astigmatism outcomes of hori-
zontal temporal versus nasal clear corneal incision cataract surgery.
J Cataract Refract Surg 2004;30:418-23.

5) Kaufmann C, Peter J, Ooi K, et al. Limbal relaxing incisions versus
on-axis incisions to reduce corneal astigmatism at the time of cata-
ract surgery. J Cataract Refract Surg 2005;31:2261-5.

6) Wang Li, Misra M, Koch DD. Peripheral corneal relaxing incisions
combined with cataract surgery. J Cataract Refract Surg 2003;29:
712-22.

7) Seo JB, Joo CK. Long-term course of induced astigmatism after
temporal clear corneal incision in cataract surgery. J Korean
Ophthalmol Soc 1999;40:3038-43.

8) Shepherd JR. Induced astigmatism in small incision cataract surgery.

1474

J Cataract Refract Surg 1989;15:85-8.

9) Cravy TV. Routine use of a lateral approach to cataract extraction
to achieve rapid and sustained stabilization of postoperative
astigmatism. J Cataract Refract Surg 1991;17:415-23.

10) Vasavada A, Singh R. Relationship between lens and capsular bag
size. J Cataract Refract Surg 1998;24:547-51.

11) Axt JC, McCaffery JM. Reduction of postoperative against-the-
rule astigmatism by lateral incision technique. J Cataract Refract
Surg 1993;19:380-6.

12) Brint SF. Refractive cataract surgery. Int Ophthalmol Clin 1994;
34:1-11.

13) Koch PS. Mastering phacoemulsification: A simplified manual of
strategies for the spring, crack, and stop & chop technique, 4th ed.
Thorofare, NJ: Slack, 1994;7-44.

14) Lindstrom RL. Cataract surgery and lens implantation. Curr Opin
Ophthalmol 1994;5:1-4.

15) Axt JC, McCaffery JM. Reduction of postoperative against-
the-rule astigmatism by lateral incision technique. J Cataract
Refract Surg 1993;19:380-6.

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

17) Roman S, Ullern M. [Astigmatism caused by superior and tempo-
ral corneal incisions in cataract surgery]. J Fr Ophtalmol 1997;20:
277-83.

18) Joo CK, Han HK, Kim JH. Computer-assisted videokeratography
to measure changes in astigmatism induced by sutureless cataract
surgery. J Cataract Refract Surg 1997;23:555-61.

19) Simsek S, Yasar T, Demirok A, et al. Effect of superior and tempo-
ral clear corneal incisions on astigmatism after sutureless phacoe-
mulsification. J Cataract Refract Surg 1998;24:515-8.

20) Roman SJ, Auclin FX, Chong-Sit DA, Ullern MM. Surgically in-
duced astigmatism with superior and temporal incisions in cases of
with-the-rule preoperative astigmatism. J Cataract Refract Surg
1998;24:1636-41.



= ZEXE =

otf ¥ o FHAUNEINYS 0|8t WY = = HA| Hal H|w
S 0 MENHEUE s Al EHAAEINQ /RIS S50 Fdot 4Rt H450] FHe 42, & & A WS Hlu BMstACH
CH&t ot WH: 05D 0|49 A 20l AL 55 (550N e 2 172(260h0AlE ot EHZAUTINEE 0|88 UL &
S o, 22900 M= 45 FHAUENES 0|88 Y +=2 SIRCh 2&8XHez & H 3 & & UHZ0l| LA™, ug
NE, »5 = RYE HAZ(surgically induced astigmatism, SIA) & HAIS] HO{EQl Helgl(s M HA Eiid-= = HA 2Uig)
S Hlwsto] 245Ut
o & M 3 & 3 S LD uFAE2 &£ o 2ol SASH R0IE HOX| ER/UCHp=0.933, p=0.253, p=0.664,
0=0.926), 1720l = & RLYE HAH(SIA)2 0,50 £ 0.330/FEH, HAl= 050 + 096CIZEH HAGIFNCOH 220M & =
[EE HAIZHSIA)R 057 + 0.34C0)FE, A= 0.38 + 0.86CIFE ZASIRSU, a2 F QuE HAZHSIA)D & & HAIQ
HUMQ W2 & o 72t SAIEA X0 EOIX| LUCHp=0.324, p=0.426),
ZE: = ™ AHATE U= SX0lM o5 FEEHAUENES 0[S0 Y 22 oF 2US B0 Hle sy 8X, =712
UY=L Aot &Xf, g3 E o etXel A AEd 2 4 U
(CHBtotabst3| x| 2014;55(10):1470-1475)

1475



