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Purpose: To investigate the safeness of cataract surgery in older subjects by comparing the outcomes among different age groups.
Methods: The present study included 150 patients (150 eyes) diagnosed with cataracts that visited the hospital from January
2014 to May 2015 and received phacoemulsification and intraocular lens implantation. The subjects were divided into 5 age
groups (40-50, 50-60, 60-70, 70-80 and 80-90). Among the study subjects, 30 patients from each age group were measured for
best corrected visual acuity (BCVA), and endothelial cell density (ECD) 2 months after surgery. Intraoperative ultrasound time,
cumulative dissipated energy (CDE) and volume of balanced salt solution were also compared among the subjects.

Results: The nuclear sclerosis of cataracts before surgery was significantly lower in the 40-50 (2.85 + 1.05), 50-60 (3.20 + 0.81),
and 60-70 age groups (3.39 + 0.67) than the 70-80 (4.23 + 0.68) and 80-90 age groups (4.47 + 0.51). The CDE during surgery was
significantly lower in the 40-50 (10.10 + 3.20), 50-60 (11.20 + 3.20) and 60-70 age groups (12.40 + 3.50) than in the 70-80 (15.10
+ 3.80) and 80-90 age groups (16.70 = 3.90; p < 0.05). BCVA was not significantly different among the age groups 2 months after
surgery (p > 0.05). The reduction (%) of ECD 2 months after surgery was significantly lower in the 40-50 (17.94 + 13.50), 50-60
(17.46 + 9.08) and 60-70 age groups (19.12 + 16.01) than in the 70-80 (26.36 + 10.82) and 80-90 age groups (31.80 + 16.86; p <
0.05).

Conclusions: After cataract surgery, BCVA was not significantly different among the age groups. These findings indicate that
cataract surgery using phacoemulsification in older patients is recommended and a viable option since it is relatively safe and
provides excellent BCVA effects.
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Table 1. Preoperative clinical characteristics of each group

Group A Group B Group C Group D Group E
Age (years) 45.90 + 2.46 55.40 +2.37 64.30 £+ 3.30 74.10 £ 2.54 82.30 +2.23
UCVA (log MAR) 0.49 + 0.21 0.46 + 0.19 0.36 + 0.15 0.52 + 0.19 0.59 + 0.25
BCVA (log MAR) 0.29 +0.15 0.35 +£0.20 0.34 +£0.23 0.37 £ 0.15 0.39 £ 0.16
ECD (cells/mm?) 2,875.00 + 289.61° 2,528.00 + 352.36  2,664.40 + 391.86 2,686.60 + 525.27  2,630.00 + 425.34
NO Grade 2.85 + 1.05° 3.20 + 0.81° 3.39 + 0.67° 4.23 + 0.68 4.47 + 0.51

Values are presented as mean + SD.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; ECD = endothelial cell density, NO = nuclear opalescence (Grade 1-6).
*p—values were calculated using one-way analysis of variance (ANOVA). The one-way ANOVA was used to check if there is the difference of
each parameters among the five groups; Group A (n = 30): 40-49 years, Group B (n = 30): 50-59 years, Group C (n = 30): 60-69 years, Group
D (n = 30): 70-79 years, Group E (n = 30): 80-89 years.

Table 2. Preoperative and intraoperative problems of cataract surgery

Group A Group B Group C Group D Group E
Zonulysis 1 1 1 0 3
Small pupil 0 0 1 1 2
Hypermature Cataract 0 0 0 0 2
Floppy iris syndrome 0 0 0 1 0
CCC Extension 1 0 0 0 0
PC rupture 0 1 0 0 1
Total 2 2 2 2 8

Group A (n = 30): 40-49 years, Group B (n = 30): 50-59 years, Group C (n = 30): 60-69 years, Group D (n = 30): 70-79 years, Group E (n
= 30): 80-89 years.
CCC = continuous curvilinear capsulorhexis; PC rupture = posterior capsule rupture.

Table 3. Intraoperative parameter

Group A Group B Group C Group D Group E
UST (seconds) 10.70 + 11.65 31.90 + 11.69 29.10 + 9.21 32.60 + 11.00 33.70 + 12.85
CDE (%) (seconds) 10.10 + 3.20° 11.20 + 3.20" 12.40 + 3.50" 15.10 + 3.80 16.70 + 3.90
Used BSS volume (mL) 34.20 + 20.34" 47.90 + 36.10" 49.50 + 27.14" 87.70 + 54.47 104.40 + 65.32

Values are presented as mean + SD.

UST = ultrasound time; CDE = cumulative dissipated energy; BSS = balanced salt solution.

*p-values were calculated using one-way analysis of variance (ANOVA). The one-way ANOVA was used to check if there is the difference of
each parameters among the five groups; Group A (n = 30): 40-49 years, Group B (n = 30): 50-59 years, Group C (n = 30): 60-69 years, Group
D (n = 30): 70-79 years, Group E (n = 30): 80-89 years.

Table 4. Postperative clinical characteristics of each group (postoperative day #2 months)

Group A Group B Group C Group D Group E
UCVA (log MAR) 0.06 + 0.01° 0.09 + 0.01 0.12 + 0.02 0.15 + 0.02 0.15 + 0.03
BCVA (log MAR) 0.03 + 0.01 0.04 + 0.01 0.04 + 0.01 0.04 + 0.01 0.04 + 0.01
ECD loss (%) 17.94 + 13.50° 17.46 + 9.08" 19.12 + 16.01° 26.36 + 10.82 31.80 + 16.86

Values are presented as mean + SD.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; ECD = endothelial cell density.

*p—values were calculated using one-way analysis of variance (ANOVA). The one-way ANOVA was used to check if there is the difference of
each parameters among the five groups; Group A (n = 30): 40-49 years, Group B (n = 30): 50-59 years, Group C (n = 30): 60-69 years, Group
D (n = 30): 70-79 years, Group E (n = 30): 80-89 years.
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Figure 1. Corneal endothelial cell loss. p-values were calcu-
lated using one-way analysis of variance (ANOVA). The
one-way ANOVA was used to check if there is the difference
of corneal endothelial cell loss among the five groups; Group
A (n = 30): 40-49 years, Group B (n = 30): 50-59 years,
Group C (n = 30): 60-69 years, Group D (n = 30): 70-79
years, Group E (n = 30): 80-89 years.

2 AFE B HrKp<0.05) (Table 3).

T T 2iEA BE Aol vt ¥ A2 (logMAR)

o] FofHA = A L(p<0.05) LA Z(logMAR) 40
A7k o2 ol vlE] fsiAl P & SAE Heloy
(p<0.05) ALGAH(logMAR)> K= AT olA] F2Jgt Aol
7F R ATHp>0.05). Zat WAz 9] W SAofA= 40EH
50cl, 60th7F 70Tt 8othof wlsl f-ofstAl = A
HAHp<0.05). 12t} 70T o)4do A% 2,0007H VCH
=2 et 2 Y] 5 el 43S ESItHTable 4).

& 2709 Fo] Zu YuUe 7HAN (%)% 40, 50t), 60
7k 70thel gothETH folebA W AiE HItt
(p<0.05) (Fig. 1).

o FH

U A AIACNA kA F ARl 71 &
& Al F SR 53] mel glojal Al A 9 o]z
ek 4Fe] A& AFAZ e EF Yo% et
A Seuehs nsk ABlE s W] frEol
7KL Qar ojaty]e] Wkt A7l et e Al
©% nPAE g WY & dE ket St 3
Alole? 22 ulstel A we AT AReAE vhd W
% #@% Hg% @x}o Hl% | S7F8aL Qlenf ol Wy

/\]oﬂ HHLHX]— /\%Q_ 3F 2 %\

Qg gz o) M2l 37t
o7l Wgos BAT 4 glom Sefele] 27
S

%’—ﬂﬂrakﬂw A ol & 5= Y 854 o]
Gl it Wl =& A4 Soluar 9lo
o & T Al 87%A BAE IS Bt 9
ok} sjelol A 854 oAke] BAES IO R T ATl
A %4 3 A1E FPAbo] 84.3%0l|A] QUL T1E T1.4%0]
405 0]4<] Aleﬂ Tl ik 2 vp g’ 704
ool FAES tAFoR G ok AFoME & F A

2 o] 88%ol A Uiche wake gIrk”
o}Xl“P Lol o] Z7pt iyl 424 9] Al o Foj gt
& QS 7 A ot 3133 E3] 884 o]AFe] g}

]

_4

A WU 2 Al S T RO B 5 G 9
HAo] 884 HRke] BAel A Bt FrhRTHE BILE 9

ok 3o SIS Wael 4st HEsk st B
Bo] 2717k Hom SAA HEEEE B QA Ag
o] o] FutElo] gl W=} Yt ER 44 5 W
B 7 g ASE glo] ol 3| fol oY 4

9Lt ool ket T F WA W} b e A3k A
o ool £4) e AR T 4 Yok wehy

3
WU =5 A] 3K H 1401 £ T 'L‘ﬂé% 7rel &
AAJol| i) H13t vl w2 Robbie et al’2 Lto]o]
2 55 T ATl ek AqtellA 594 o]t 600 4]

69411, 70014 794, 8004 89Al, 90A] o]/ 5<toflA] 4=

& & S Ay 8ol ZZ) 5.56%, 6.27%, 6.76%,

6.29%, 5.56%2 WASIGITI L B aste] Lro|o] 277} 4

& F BT AFAEE THIPIAE dete S

3HIT). Celebi™ = HiLA = 3= 9 9)3lo] U

o] F7tet o] firk=s BE 319
2 AdFME & T YR

FEL SAANS DS

:L
e
o
-
1, '
o=
QL
ro3e
=

Ezﬂ of %Hﬂ 6L, A%OLOI 40&, ﬂ} J<a U Zo]
TEE QAL o] F TH58%)0] 80THollA
A e S B A HEAde] S AeR 95
U 80te] =& F HSo] 124(3.3%) | A vt A5k
A Aol EAAE TS HE2.7%) 3 & Zfo
£ Kol sttt

o] o] B IS0 AL Kim et al’©] 854 o]A} &} 779k
gAre & 3 Mg} 44 So] S Ukl BI04 &
oy MEAad sz 5o Il F 16%A
Arh= 27} 9l Celebi’' 7} oo whe wiyjat

@
S
_E‘.
L
= 4
o o
_,>i
01
i
3
W ¢
\l
;S8
=2
ol
]I
I
QL
?R
%’ T
o 4>
i
)
10 o 2 o o op lo

=

e oL ftjo

oZ,
ol
-

1047



- ChStotntetg| x| 2016\

S Al EFO] 59A] olstell Al 3.78%, 60014 74X olA
5.17%, 75A] oAl 530%2] Bl 2 WASHrks Wi
2 3ok Qlek BE &40 AW L S ok Sof
Z_l

1719 S ARl JTFL WAL BE AL Tl
Holof SR B Aol A LA FEF WA vl
o B uf o]AY HuEH wwite] 23 PHF

2 g0 FolE daE Bt
o] SAE2 Wue] At et Alskar ofof o
T 5 2ot ARSAI N =2 4] of U x| g Cumulative
dissipated energy)o| Z7}sHAl = o2 <lgf Zpahfju <]
EAFo] Hhgsts Ao A QrhP Zuhyo) o) &4t
o g2 YA Uro] 7} HAYsh EA4fo] 4lgk A4
ZhafRado] HhAEE 4= Q)a1 o] & QIsf| Al Sof EA] ¢k
2 JFE v sk ok A s Al 7 25T
AHE2 Haskele Aol vl Alsithar & 4= itk
1} ARg-AIZEe] 407} T2
off Blsl F-2J5HAl WAL A 4H] o X[ZHCDE)} 3
of AMEEFE 40, 500, 60ul]7} 70u]2} 80thol H]3

i

34

folabA we Avte Back e 20Y Fo) Zt i)
sl

=

o

L

Al

e

e
re
-
2
S~
rir
>
>
o
P
oo

= (%) A = 40t, 50t), 607} 70t} 8ok w ot
Hl W2 235 o] 1y des 2530t k&5 =
of whel Zhatju] o] &sfo] WSt SHE
4= ek SEAIFE 70th o] Aol A & 2,000

W & dehdis 238 23

A

S 1o
ofr

e

H
£
k)

= 52

S

¢]
=

}

o

o

1o
g o K

ol flo u

o o

N
L=
=

d
=~
N
~

rg Mo K X
= Kooy

= T
AN
o 2

> 8
T =

o +
2

fr

g

1o

X

tlo

N

ob

>

N

k=

-

-

14
i
o

LI
> oE ¢
=
=
O
b
]
o
o
>,
1
l-dl
o m rlo

ox.

H

N

[

>,

N

4> o

juie)
o
2 N
o W
Bade
il 5
i iy
%0 2 o2 B 2

>
N
R
L
Tﬁ
fu
-,
S
> (iR
i)
10
4 do @
M yo

2,
o)

>.
|

> o o
>0
o
N
N
%2
patk

> o
° 1o
2
E
xR

O:
oy B
{
o
o
N
=
o

30

©
l
re
ot
g
1o
i)
ol
o
2
1T
N,
Mo 82 < rlo Mo 4> it kI 1% [0 @

(oot
4>
%

i
o&‘% 2

=
il
ofN
i
iy
I
=
o
I
1o
©
i)
T e
O ox
of
rE
i
2 g
30,
o Mo

[e)
B0l 1L o|2 sl e $o AlYY Aol FA] &
i 9Jt}. 121} Robbie et al’3}t Celebi’ 7}

3 %
o 7Pt & T FHTY AgEE STHIIAI=
th =

=

>

1

oh
bas
=
=
a
o)
&
ot
=2
=
10
=
=
o
&
EN

57 M73Z-

Al Aol W el e FRI Agel Hol
sich WSkl A Wik

B

oFa AR HlmA A% A
Shedeks Holth. o)t B3] NYUSS Fuk
W AT Wk e wefshde o) A
Ao She Mg Sdo) ATE gEshlol
g

oha g 4

B2 o
) il "y
e %0,

£

by

=

717ke] 274U Frks How ol
o A7k A3 B Aol o

- M
o o
5 oM
)
e

rlo

4y
2
!
5

r‘ {
N
n

oo T oo o [o 30
X
N
N
2o S qlot

> e rio.‘z
e

4 rl

i)
off ek
pa
o
ful

o
=

oM 2SBS0 83 WG
27} o} 285} o] Abgo] 7t
W EAE Be Hol A wwa ok
ok Fe AR Holt e HEE o
eh 3ol BRpEelA 2 eAG

= tu o

LI D -
o o
N 1o
g
£ Oﬁ

ﬂH

]_

g
e E 9
>
| T
o
for

Jg-% m({: i
S oo
©
[
b4t
A
i)

S

-
rd [11?1_5 >
U
39,
i
I
of
Me
o
il

)
o
o
o
pass
i
re
M
o

ol
e
2
>
ot

REFERENCES

1) Evans JR, Fletcher AE, Wormald RP; MRC Trial of Assessment
and Management of Older People in the Community. Causes of
visual impairment in people aged 75 years and older in Britain: an
add-on study to the MRC trial of assessment and management of
older people in the community. Br J Ophthalmol 2004;88:365-70.

2) Rim TH, Kim MH, Kim WC, et al. Cataract subtype risk factors
identified from the Korea National Health and Nutrition
Examination survey 2008-2010. BMC Ophthalmol 2014;14:4.

3) Kim C, Kwon JW, Wee WR, et al. Factors affecting the visual out-
come of cataract surgery in the very elderly. J Korean Ophthalmol
Soc 2007;48:905-10.

4) Mangione CM, Phillips RS, Lawrence MG, et al. Improved visual
function and attenuation of declines in health-related quality of life
after cataract extraction. Arch Ophthalmol 1994;112:1419-25.

5) Brenner MH, Curbow B, Javitt JC, et al. Vision change and quality
of life in the elderly. Response to cataract surgery and treatment of
other chronic ocular conditions. Arch Ophthalmol 1993;111:680-5.

6) Lundstrom M, Stenevi U, Thorburn W. Cataract surgery in the very
elderly. J Cataract Refract Surg 2000;26:408-14.

7) Monestam E, Wachmeister L. Impact of cataract surgery on the vis-
ual ability of the very old. Am J Ophthalmol 2004;137:145-55.

8) Ji MJ, Kim MS; Lee SJ, Han SB. Evaluation of visual outcome af-
ter cataract surgery in patients aged 85 years or older. J Korean
Ophthalmol Soc 2016;57:214-20.

9) Westcott MC, Tuft SJ, Minassian DC. Effect of age on visual out-
come following cataract extraction. Br J Ophthalmol 2000;84:1380-2.

10) Lumme P, Laatikainen LT. Factors affecting the visual outcome af-



-duE 9| : DHOAL WUE &0 FHY -

ter cataract surgery. Int Ophthalmol 1993-1994;17:313-9.

11) Willerscheidt AB, Healey ML, Ireland M. Cataract surgery out-
comes: importance of co-morbidities in case mix. J Cataract
Refract Surg 1995;21:177-81.

12) Gollogly HE, Hodge DO, St Sauver JL, Erie JC. Increasing in-
cidence of cataract surgery: population-based study. J Cataract
Refract Surg 2013;39:1383-9.

13) Applegate WB, Miller ST, Elam JT, et al. Impact of cataract sur-
gery with lens implantation on vision and physical function in eld-
erly patients. JAMA 1987;257:1064-6.

14) Berler DK. Intraoperative complications during cataract surgery in
the very old. Trans Am Ophthalmol Soc 2000;98:127-30; dis-
cussion 130-2.

15) Schein OD, Steinberg EP, Cassard SD, et al. Predictors of outcome
in patients who underwent cataract surgery. Ophthalmology 1995;
102:817-23.

16) Drolsum L, Haaskjold E. The influence of age on characteristics of
cataract patients. Acta Ophthalmol (Copenh) 1994;72:622-6.

17) Lundstrém M, Stenevi U, Thorburn W. Outcome of cataract sur-
gery considering the preoperative situation: a study of possible pre-
dictors of the functional outcome. Br J Ophthalmol 1999;83:
1272-6.

18) Norregaard JC, Hindsberger C, Alonso J, et al. Visual outcomes of
cataract surgery in the United States, Canada, Denmark, and Spain.
Report from the International Cataract Surgery Outcomes Study.
Arch Ophthalmol 1998;116:1095-100.

19) Jay JL, Mammo RB, Allan D. Effect of age on visual acuity after
cataract extraction. Br J Ophthalmol 1987;71:112-5.

20) Robbie SJ, Muhtaseb M, Qureshi K, et al. Intraoperative complica-
tions of cataract surgery in the very old. Br J Ophthalmol 2006;
90:1516-8.

21) Celebi AR. The relationship between age and the intraoperative
complication rate during phacoemulsification surgery. Aging Clin
Exp Res 2014;26:177-81.

22) O'Brien PD, Fitzpatrick P, Kilmartin DJ, Beatty S. Risk factors for
endothelial cell loss after phacoemulsification surgery by a junior
resident. J Cataract Refract Surg 2004;30:839-43.

23) Hayashi K, Hayashi H, Nakao F, Hayashi F. Risk factors for cor-
neal endothelial injury during phacoemulsification. J Cataract
Refract Surg 1996;22:1079-84.

24) Walkow T, Anders N, Klebe S. Endothelial cell loss after phacoe-
mulsification: relation to preoperative and intraoperative parameters.
J Cataract Refract Surg 2000;26:727-32.

25) Finger RP, Kupitz DG, Holz FG, et al. The impact of the severity of
vision loss on vision-related quality of life in India: an evaluation
of the IND-VFQ-33. Invest Ophthalmol Vis Sci 2011;52:6081-8.

26) Lamoureux EL, Fenwick E, Pesudovs K, Tan D. The impact of cat-
aract surgery on quality of life. Curr Opin Ophthalmol 2011;
22:19-27.

27) Brannan S, Dewar C, Sen J, et al. A prospective study of the rate of
falls before and after cataract surgery. Br J Ophthalmol 2003;
87:560-2.

11
Hl
MO
b
Jhy

11

S LR WY 29 ZUE HLSIH DF0 MOl HLE
Chafo g 20144 122

salt solution (BSS) M%%F% bl ot it

+ OB)EE% OOI + | S
(12,40 =+ 3.50)7} 70LH(15.
2E HFHAM Rost X

¥

} 70CH(26.36 + 10.82)%} 80LH(31

+
"E ST 42 = DHAZS 2 LojoM 223 x10[7}

OEH 0| 20 a2 & 2519 Oﬂ'—ﬂl% Mol Hew, 5
E

o —
9| ultrasound time, cumulative dissipated energy (CD

HstEE 400H(2.85 + 1.05), 50CH(3.20 +
UCHp<0.05). #2 & =50 T HXIZ(CDE)2 40TH(10.10 *

T20 AFYS LOot2 X} ot

Ef 20151 SR 20| L5101 HUT TS WS F 1502 BAfY| 15024 (O 2SWRS
L 218435 MBS AUSIAUCL 400 BOLIIA| APH2 5RO= Rel0f 2 2T 308 el 3024 oY
of 42 VHY 39| DN, LHYNUSS ZH5UD 42 5

o2 = 1509t
E), balanced
0.81), 60CH(3.39 *+ 0.67)7} 70CH(4.23 *

3.20) f 50CH(11.20 +

0.68)2+ 80CH(4.47
3.20) & 60CH

15,10 + 3.80)2t 80CH(16.70 + 3.90)=Ct ROUGHH HRUCHP<0.05), &2 S 2/HEM BHAIZ(IogMAR)2

to17t SiUEHp>0.05). 2718 =2 25t LHEIAﬂE”E'E UA(%)=

+ 16.86)=2Ct 7 OISt R RUCHp<0.05).
IS

40C(17.94 + 13.50)2t 50CH(17.46 £ 9.08)

ol Y=ok RIS =UE 700
QO[5 EUCH DEOIN £2%

=
o

23
ro for oz

o 2
o qjo >z

1049



