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[ B MEAFERBEAFELNS6.0 mmEFLEAR TEARMITARRERENZR. [1E] WK
A FIE# B (20~29, 30~39, 40~49, 50~59, 60~69, 70~79)3£1004)Z A%, it SiriuslR AT &4
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6.5 mm, 7.0 mm)4£f AT A JEBRTE R 2 RIS T MBEFLER, BB Eih 28 THE H 2 Sl
LEARTEABEMAEKNRERZEE, 25HEH 560 mmEFLER T2ARSH ABEIRIEREZ R
WER. [ER])] LB ERSEREAMF(P <0.05). 24BN ABELNRERESERYER
FHR(P < 0.05), 6.0 mmEFLER TAIARREKRESSEREEMHX(P < 0.05), MAMAEREEENS
FERTR(P> 0.05). 7£60~69, 70~7IFHE, SIEFA AT ARRE G EY BEKT6.0 mmEILE
BTXRSH(P < 0.05). #£20~29, 30~39, 70~79ERER, LR 58 A BIREGR RS BETE
#(P < 0.05); 7£6.0 mmEFLERT, &MAEREEREEFE30~39, 40~49, 60~69FREBEMTRIA
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Abstract

Objective: To compare the difference between total and anterior corneal spherical aberrations
calculated on the basis of the pupil diameters of 6.0 mm and the actual measurements in different
age groups. Methods: A total of 100 subjects in different age groups (20 - 29 years old, 30 - 39
years old, 40 - 49 years old, 50 - 59 years old, 60 - 69 years old, 70 - 79 years old) were examined
using Sirius anterior segment analytic system. Their total corneal spherical aberrations (TCSA)
and anterior corneal spherical aberrations(ACSA) were detected on the basis of different ma-
chine-provided pupil diameters (2.0 mm, 2.5 mm, 3.0 mm, 3.5 mm, 4.0 mm, 4.5 mm, 5.0 mm, 5.5
mm, 6.0 mm, 6.5 mm, 7.0 mm) and the scotopic pupil diameters were recorded as measured pupil
diameters in the dark room. TCSA and ACSA based on the machine-measured pupil diameter was
calculated through fitting curves, and compared to the TCSA and ACSA at a theoretical 6-mm pu-
pil diameter. Results: The measured pupil diameter was negatively correlated with age (P < 0.05).
TCSA and ACSA based on measured pupil diameter were both negatively correlated with age (P <
0.05). At 6-mm pupil diameter, ACSA was positively correlated with age (P < 0.05), while there
was no obvious correlation between TCSA and age. In 60 - 69 and 70 - 79 years old groups, their
TCSA and ACSA at the measured pupil diameters were significantly lower than those at 6-mm pu-
pil diameter (P < 0.05). In 20 - 29, 30 - 39 and 70 - 79 years old groups, TCSA were significantly
different from ACSA at the measured pupil diameters (P < 0.05). In 30 - 39, 40 - 49 and 60 - 69
years old groups, TCSA were significantly lower than ACSA at 6-mm pupil diameter (P < 0.05).
Conclusions: TCSA and ACSA at the measured pupil diameters in the old subjects are significantly
lower than those at 6-mm pupil diameter, which could be ascribed to their relatively small actual
mean pupil sizes. At either the measured pupil diameters or 6-mm pupil diameter, TCSA signifi-
cantly different from ACSA in some age groups. Our study suggested that the TCSA, rather than
ACSA, at measured pupil diameter should be used for the selection of aplanatic intraocular lens
for cataract patients.
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H Al llm PR 5 B0 & A BEER T 45 2 43S, W0 i-Trace 3% B 15 2 X (Tracey Co. US), WFEZE4#r
{X(OPD Scan, Nidek Co. Japan), —Z#EHR {1555 #1{¢ (Pentacam, OCULUS Ltd. Germany)%, % #tEL
A 6.0 mm HY A7 I XA E AR T A BB ER T AR 22 0 L[S ] [6] [7]0 BT ACES I & R B ) 22 e, 040 AX
5 HORE N B A AT R I BR IR 22, I DLHARR 2 MR TG 22, 1 [ L B2 T AT S 4 A
JEERTHAR 22 R BAFAEZE R, W& RSB EENHTIERE DG CBRiE. tit, HB Tz
S, ANE B ETERT AT N SEPRiE L B A IR AERE 2 6.0 mm [8] [9], X ] B i pRBR TH 15 2% 45 10 D
faio T LALLM, AWFFA AR RLE R BEI2 AT 6.0 mm [ FL B4R N 104 A IR RN i A R BR TH 15 22 11 2
S AT 10T .

2. MERFMFGE

1. 5% EH 2019 43 H 31 HZ 2019 4 5 A 31 H TR 24 [R5 B 24 B B P 2= e st 12
520 100 6], 3£ 200 HAR, %GR 6 4: A4, 20~29 %, 3L 17 {7 34 i}; B 41, 30~39 %,
3£30 51 60 HR; C2H, 40~49 %, 313426 HR; DZH, 50~59 %, 314§ 28 HR; E 4H, 60~69 %, 3%
14 1 28 B; F 4, 70~79 %, 3L 12 4] 24 BR. ZBFFCRH BIBERT 78, 05 “M/RERES” , I3k
HEp RHOR S [RIDF R 2B R AR BE R il . NJEFRUES: 1) 4FW% 20-80 Fi 55 2) 458 SR M A J 2 ik
Bi2 UL b, RS 2 H DA B HERRARHER: 1) BEE > 43.00 D, HOL > +1.50 D; 2) SELE
HEIRE (5 HE AR T R LA A IR A s 3) AFFETHR . BREG P, ™8 A i S R R AR s 4) REAEHR 0
FARM KR AME S 5) Sirius H1I1 Kappa ff > 0.5 mm.

2. Jiik: B & HFl—% Sirius BRET 23 H14%(CSO, Florence, Italy)if {7 — 4 ff i th 1 Pl kil ,
HH [F] — 20 50 3= 5 AR ERAE o DB NAR T4 T, JEAAT DT, BRORXUR, 7890 556 A, Ik H AR ),
bt e b IR NG, % N niatd. FHUBW AR OCOWIR, 785> SR EamAl, P~ r
FLK/NO0.4 x1), USCEEHE . EBCRAER REE R > 90%, S = 100%K) M BEHIEE, 10=A R L
B4 F2.0 mm, 2.5mm. 3.0 mm. 3.5 mm. 4.0 mm. 4.5 mm. 5.0 mm. 5.5 mm. 6.0 mm. 6.5 mm. 7.0 mm)
14 AR BRI BR TR 2500, 5 3 KT 31ME.

1§ F§ MATLAB % 4:(R2017a, MathsWorks, America)ifid_FiR 11 MEFLE AR T 4 A B ET A BEEK 015
ZERAERA L, HohE 2R R A S L BLAR T 2 A IR TG 22 (BL R RIAR Sl 4x sk
227 VFIRT A IR R ER TG Z (E (DL R AR “SElRTERZ " ); LL 6.0 mm BEALEAR T4 M IEER IR ZE LT
fEiFR “ERS A3k ZE” VRIET A IR ER TG 22 (E (LA N RIAR “HEIRRTERZE” W NERE. XTPL E&E R T4t
oA

3. GuitE oAt FIH SPSS 20.0 FR AT IR AR BEAT A BRAN 34T THEBORER - x£s Fon. AL T
£ L SR HEVR BR TS ZE AT P A &% A 0% B B) LR FH B FEAS ¢ 56 . AH OGHE 23 BT R FH Pearson 44T
%, r<0.1, BIGFHRETCHI; 0.1<r<0.3, §94H5¢; 03<r<0.5, FEHMHK; r>0.5, #wMHK[10]. P
<0.05 A G R L.

3. &R

1. FRSmEILEANRR
FAOLAEE T, AL BB S G KB kN, 3 B R OR (r = —0.6728, P <0.001) (LI 1).
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Figure 1. The relationship between the pupil diameters and age ((A) The trend analysis of age and pupil diameters; (B) The
correlation between age and pupil diameters)
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2. Ay HTMABEER G 22 5 AR08 AR S M 2 i

S A BRI AN S T ERZE A R, IBE A AR 3 T ia N, I 2 U 9% (r = —0.3323, P < 0.001;
r=-0.3703, P <0.001) (JLE 2(A), & 2(B)); IR ERZE HEE AR ME(r = 0.0222, P=0.756) (JLF 2(C)),
T BV AUBR 22 BEE AR I K Mg m, 2 IEA % (= 0.3551, P < 0.001) (LI& 2(D)).
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Figure 2. The correlation analysis of TCSA and ACSA with age ((A) The analysis of measured TCSA and age; (B) The
analysis of measured ACSA and age; (C) The analysis of theoretical TCSA and age; (D) The analysis of theoretical ACSA
and age)
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Table 1. Comparison between measured and theoretical TCSA in different age groups

* 1. BFERBREARITNIREFIEILIRER ELE

il FIBUD) BEALEA(mm) SRR ZEmm)  HIS R ZE(mm) tH P
A 25.06+£2.92 6.39+£0.52 0.246 £ 0.140 0.235+£0.129 0.323 0.749
B 33.33 £2.65 6.37+£0.50 0.268 £0.105 0.236 £0.125 1.396 0.168
C 45.00 £2.37 5.63+0.93 0.206 £ 0.144 0.248 £0.077 -1.295 0.207
D 53.79+2.78 5.36+0.94 0.216 £0.158 0.271 £0.080 —1.760 0.090
E 64.36 £2.74 5.07+0.87 0.144+£0.113 0.239+£0.088 —3.325 0.003
F 72.67+£2.78 4.66 £0.60 0.145 +£0.095 0.223 £0.103 —3.343 0.003

4, SCPRTERZE RS HTER 2 EL i
76 A, STk B3 m TS HTERZ2(P < 0.05), 7£ E. F 40, Seilipiek2 5838 T Bie prek
ZE(P<0.05); FAML AP LG22 R (P > 0.05) (L4 2).

Table 2. Comparison between measured and theoretical ACSA in different age groups

2. BERERATARITNIREFIEILIRER ELE

y FIBUD) BEALEAR(mm)  SSETERZ(um)  BHSHTERZ (um) tf PA
A 25.06+£2.92 6.39+£0.52 0.268 £0.140 0.049 £ 0.034 8.888 0.000
B 33.33+£2.65 6.37+£0.50 0.299 £0.123 0.250+£0.119 1.993 0.051
C 45.00 £2.37 5.63+0.93 0.189+£0.203 0.260 £0.075 —1.652 0.111
D 53.79+£2.78 536+0.94 0.222 £0.165 0.284 £ 0.083 —1.944 0.062
E 64.36 £2.74 5.07+0.87 0.143+£0.114 0.253 £0.088 —3.626 0.001
F 72.67+£2.78 4.66 £0.60 0.135+0.090 0.231 +£0.087 —4.489 0.000

5. AFEFERBA . HT A RS AN B BR TR 2 (1 22

1E 20~29.30~39 FH B, Sl 4k 2 WK TS0 g7 Bk 2 (¢ = —3.736, P=0.001; ¢ = —6.150, P < 0.001),
£ 70~79 S H BONW AT 8.2 5 T )54 (1= 2,613, P=0.016), HARFR B R E VEZ AP > 0.05) (LLIE 3(A)).
1F 30~39,40~49 K 60~69 RSB HIS AR 2 H K T HIR AT ER 2 (1 = -3.369, P= 0.001; £ = —2.366, P = 0.026;
1=-2.596, P=0.015), HRFEBBILEENZEREP>0.05) (WA 3(B)).
4. Wig

BE S Z N T IRRHE R TR, HAhERTER (LU T IR “ERZE” ) Mo o7 B 5 1R K H.
ME— ] AT S R IE M PG 22 11] [12] [13], H 322 A IEER 22 FIAR P BR 22 (— M2 SR R Bk 22) 14
o HRZHEOET MRAAAEIEIRE, EARFRBEARRE, TR IRIEZ ek, b iRiEsk
ZEFRORFEAE BRBR AR BR 22 P [14] [15]0 T Al tRARRE & R G KB D B AR g IR Bk 2, ANHIREIRZEH K, &
SN B RAR B B[ 16] dietRAAH bR G IR ERER 2 2 B A IR BRZZ, SR S BRI AN R F2 P IE 3R 2 17
BRZEN TR B R AR f5 S BRZE (R, PRI AT A I BR 22 VA H 25 2 B AR 17]
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Figure 3. The difference between TCSA and ACSA in every age group. ((A) The difference between measured TCSA and
ACSA with age; (B) The difference between theoretical TCSA and ACSA with age. P< 0.05)

3. NEFIREE. ATABKEARENER(A) TEFEKREE. ATAESUNKERENES; (B) TEFKREE.
ATABIERHEGENES. RRP<0.05)

H AT A 1R 2 %4 1] Tl AR ER 2, Wi T Placido A JR P iTrace. OPD JeREZE TS, HAE
M ANEHT R ERZE . M2 T Scheimpflug BEAHE AR ) Pentacam. Sirius —Z4EHR 15 70 #4355, AT LA
HAMBERRZE. FREA LA I 6.0 mm X3k Z BRI HE. Sirius HR AT 00T RS RIR A%
Placido ¥£ 11 Scheimpflug FEAHFLA, AT LA 2.0~8.0 mm (LA 0.5 mm y[a]B& )T FE Y 0 A A4 ek 2,
FERT LA 3 PP [R] HE B A B (B (A K. 78 BRI ) N AR FL /N 18] [19].  HFERTHIG 2 B TE RS
B ALY SRS RS &, A DA 32 I A SO 3858 1 (0.4 x1) ) SE PR FL B AR

KRFFURI, SEMEFLEAREER IR 4E /N, 2P R PBENTE, RIS T SLlF
AL EAR/ N T 6.0 mm, CREHET IR FLEAR T RIBRZVE BRI S B 5 SEBRANRE, ARG IOR, i 258k
Ko ABIEAfIEERZ LR AT MAIEERZE, 7F 60 % LA NBE, MRG0 FL B AR IO A BT 13 S BR 22 5 3K
FHTF 6.0 mm ML B AT ERERZE, £ — ABF R e Bk 22 1 e Bk 22 AR Bk T T iR ik
A, Wi ARG A HRER Z S 3 T

£ T 2 10 A= 2 B0 B A PR T AU — A 4k s B AT 20 A, T B S P A s S T
JE R IESIHA —E B, RIEA—ANBEEGRAEA . MU AT R m e E 3, 53R
[FIRE ST HTS= AE Rmn,  dR G 22 7= A2 5o, WOR P 4 1 2 25 Ll sl F i 3% 1T 2 40050 20T B
RA o BEAE AR Z 3G O T A AT AR 22 v AR A I 4 R IHR 22 19], (HAR RS FIAMAR 22 7 7] g
FSHS 43 B AR XN

A [20155 N R BI A 1 IR BRZ2 A A IR AT R T BR 22 5 4RI 52 IE ARG . ABFFCR I, 7E 6.0 mm fEALH
BT, B ESFEREEHEXR, ELFERANRFFLES, MEISATERZE N FEERIE K 275
#, FEABEZERT . HEANE, EHDFREB(30~49, 60~69 FHEY), AMEMARIREWMICT 7T
IS ERTHG 2 ESTBEFLER T, S 4Bk 2 A szl g 2R 22 B AR Y BEAE 68 i3 K mdi ), (HEAE
NBER A, SEFARSEM SR EREMTH. PEANR, HEANBF ST RTERZ N & T 25
&, 1 30~39, 40~49, 60~69 FHEEr, S AFRZEM BB T M FTERZE. o] A, T2 6.0 mm 25K
MEEFLEAE T, SMARIRZEMG A RBREAR R B S 2R, AT A Bk ZE A4 A R ZE A ReAR
B .

Zr b, TR BN N BER R R NEE, SR A AL EAR R B 6.0 mm #0222, SN A FIHT A R
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