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Abstract

e AIM. To evaluate the effect of capsular tension ring
(CTR) on the stability and accuracy of Barrett universal |l
intraocular lens (10L) calculation formula in patients with
high myopia and cataract.

e METHODS: Prospective study. A total of 40 cases (80
eyes) of high myopia and cataract that visited our hospital
from January to June 2022 were selected. The patients
were divided into CTR group and blank group by random
number table method, with 40 eyes in each group. All
patients were measured by IOL Master, and the actual
implanted I0L power and predicted postoperative power
were calculated according to Barrett universal Il formula.
The uncorrected visual acuity (UCVA) and best corrected
visual acuity ( BCVA) at 6 mo after surgery were
recorded, and the mean absolute error ( MAE) was
compared at 6 mo after surgery. Furthermore, the stability
of postoperative refractive status and the relationship
between the predicted postoperative diopter and CTR
were evaluated.
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¢ RESULTS:The UCVA and BCVA of the two groups were
improved at 6 mo after operation ( P>0.05) , and there was
no significant difference in UCVA and BCVA between the
two groups at each time point (all P>0.05). After the
implantation of IOL in 80 eyes based on the Barrett
universal || formula, the predicted postoperative diopter
was -2.01+£0.71 D, the actual postoperative diopter was
-1.64+0.88 D, and the MAE was 0.37+0.98 D in the CTR
group; in the blank group, the predicted diopter was
-2.12+£0.64 D, the actual diopter was -1.54+0.88 D, and the
MAE was 0.58+0.31 D. The difference between the two
groups was statistically significant ( P<0.05). According to
the axial length, CTR implantation can effectively reduce
refractive error for any axial length ( P>0.05). With the
grouth of axial length, the MAE value increased. The
postoperative MAE value of patients with axial length
=30 mm was statistically different between the two
groups ( P<0.05).The proportion of hyperopic drift was
18% (7/40) in the CTR group and 30% (12/40) in the blank
group, respectively, with a significant difference between
the two groups ( P<0.05).

e CONCLUSION: For patients with high myopia and
cataract, the Barrett universal |l formula has high
accuracy in predicting postoperative diopter.
Intraoperative implantation of CTR can not only maintain
the shape of the capsule bag, effectively prevent the
intraoperative rupture of the suspensory ligament of the
lens and make the IOL more neutral, but also is conducive
to the early stability of postoperative diopter of cataract
patients. It also provides more stable refractive results and
reduces refractive drift. For myopic patients considering
CTR implantation, it is recommended to increase the
preoperative reserve diopter of - 0.50 D to achieve the
ideal refractive state.

e KEYWORDS: high myopia; cataract; capsule tension
ring; intraocular lens power; calculation formula

Citation; Liu XJ, Zhang Y, Xu YH, et al. Effect of capsular
tension ring on the accuracy of Barrett universal Il intraocular lens
calculation formula in patients with high myopia. Guoji Yanke Zazhi

(Int Eye Sci) , 2024,24(9) . 1397-1402.

05lF

UEARR | Bl o B 3 0 g % 3 3G I, BT I RES
I B ALY R R R AR TS B O 2RO TE
A TAERE  BHRT, FARIEIRIT N R —A 20
FHB Hrp A e S LA AR R I R s I TR T
K B E AT AR AR T SR Cintraocular
lens, IOL) FERCHH A2 By el ik, g e TR 2 28 DA fij
YA I T AR A S S TR BB XA S SRS DL S
W oA RGeS AL O P
R AR HEIG T ROk A 7 SRR A i o
AL SRR R IR A, 38 5 SOM IR =26 mm 5
JEEE<-6.00 D, FH T BE A0 AR 2 HAA BRI B DA
i DS 2 o S5 e v e, E R TEORS B 00 S R A B2 ok
A —E w2, IR T TOL BERRET 7588 HoA P AR e
AR, B EH—1C I0L 7182 2 Barrett universal 11 i

1398

FiE R, X FRKIBMEE IOL EHCTRE MR WH B T #H
ZHME, CTR B — I O IE A NI Y,
FBN T B ) BB U T R B LA I
FI R, W CTR AT DAZE+F I0L-$E48 5 S ik e e
MU0 ARG TOL A4 K g oo (B CTR A A2
T4 5N R R il B 5 T TOL EE R MmO BT 9 A 2
PRI, AR B 5 X6F v 3 A 9 1 P9 e A 3 R T Barrett
universal II AZUHE A & T E G, A AL A CTR, #
— T CTR Xt Barrett universal 11 10L & A RAE S E
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JE434% - 2% ( Emery-little 43243 5 (6) HA 52 B A K
DiekL,

112 HEBRERAE (1) BEARHR BB S0 . 4 n £ A Ff
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T IOL Master 700, A 2 55 064X #2 i X A B, 11
IOL Master 7000 3% fih =X A B 174 W W &, %
T0L Master{l] 7 {H 2 18 Barrett universal I 2>T0318 5L PRl
A TOL J# ' BE B WA J5 Jee Y6 RE , # B —1.00--3.00 D( M
HILE TSI ¥ 25 ) . RETHE—2 25 F 5 IRE
Fo 058 AR T A IR FRAH SC S 8000 i & TOL &5, il
HIHEE 3 W BCFE,

122 FARAE FARYH O 25 3 5 09 B¢ i,
CTR #1: 7T 10:00 2 & WA M 2.8 mm HY VI H AR
SR, 15 °ZE R TTABI B 11 AT bR AR T 2 R L A
P TR B KA . R FLARIE S SRR AL /A W
BRAR T, B0 0 A OSSR 98 4% % CTR A A $E4%8
J& , RELS IR A B K N R TR R 3T & TOL (745, AQBHL) ,
W R KBTI 5 R N IR 2 A0 B 2R L FE KA R
BOHIARE, ZHHAARPAHA CTR, ERAFALEY
CTR 241—%,

123 MEIEHR AJ5 1.d,1 wk,1.3.6 mo 5517
UCVA .BCVA BT &5 MR B 2 s RIS 6 mo N H
SECAGHETT I 45 A LA Bl AR O R A B E RS
JEJGE 3 B8 1 15 48 % 9% 12 22 ( mean absolute
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error, MAE) , BV AR J5 I 45 JiE 6 B8 52 B -5 A | 70 83 i Ol
B 46 %) 2201

Geitaf oA ST 22 3 SPSS24.0 FEAT B4 73
. ®H Kolmogorov —Smirnov 65 6 v ok BB kAT E A
g, AFEIERS AT TR DL x5 Fox, PR 1L
BRI REA ¢ K 505 2H N BRI R REAS ¢ A 3,
AN [) s Tv) 5 5 D0 25040 ) L >R FH o A 0 o 580 1
250 HT AN RIS TA] S5 F R ) LSD—¢ K 46, THECHERHLA
n( %) FR A BRI KR DL P<0.05 HERF 5
TR,

2R

2.1 W4H UCVA B BCVA tbE&  ARHEITAJG A [F] s 1] 1 28
UCVA BCVA L&, 4 18] f1 28 B34 T 25 5 (UCVA . Fuyy =
0.195, Py = 0. 6675 Fypiy = 0. 846, Py iy = 0. 530;
BCVA: Fyyy = 0.497, Py = 0.49%; Fy 00 = 1,456,
Py =0.293)  BF ] 47 22 5 (UCVA . F = 17.054, P,y <
0.001;BCVA : F,;, =34.991,P,,,<0.001) , RJ5Ff1}i6 mo,
WiZH 3 UCVA BCVA BAR AT () P>0.05) , 4505 [6]
M4l UCVA BCVA L, 2R THIT¥E L (B P>
0.05), %23 K 1.2,

F1 RARFELZERLEER

" P () ARSI (AR) _ Emery 532% (IR) _
20 3 A <. R
215 % i % IR IR W (XES %) 1% 12 R0 BE (XS, mm)
EHH 20 11 9 19 21 55.28+8.63 16 24 29.51+3.09
CTR 20 12 8 18 22 58.77+£3.19 19 21 28.11+3.41
Z/t/X? 0.466 0.737 0.529 0.563 1.103
P 0.783 0.335 0.671 0.517 0.189

. CTR AR FHIA CTR; 25 HAH AT AR A CIR,

R2 MWMABRERFEMELS UCVA RS

(X%, LogMAR)

2H ) HR %% AT AJG 1 wk AJG 1 mo AR5 3 mo AJG 6 mo
CTR 21 40 1.00£0.19 0.3720.17° 0.38+0.19" 0.37+0.17" 0.38+0.18"
SHA 40 1.00£0.06 0.38+0.14" 0.39+0.08" 0.38+0.75" 0.38+0.21°
! -0.766 -0.741 -0.452 -0.102 -0.091
P 0.461 0.473 0.662 0.921 0.979
1 : CTR ZHAARPAEA CTR ;25 A ARHRAEA CTR " P<0.05 vs [AJZH AT,
*3 MWMAESEANERE S BCVA [ERELE (X%S,LogMAR)
205 R % ARH KI5 1 wk ARJF 1 mo ARJ5 3 mo ARJG 6 mo
CTR 4 40 0.87+0.13 0.37£0.19° 0.18+0.22° 0.16+0.26" 0.15+0.24"
=E 40 0.60+0.09 0.30+0.20° 0.13+0.28" 0.15+0.23" 0.15+0.24°
‘ -1.953 -0.402 -0.730 -0.213 -0.112
P 0.053 0.695 0.480 0.835 0.913

L CTR 4 AR FHLA CTR; 28 A4 AR PR ARHEA CTR,*P<0.05 vs [A] 4 ARHT,

E1 WAEZE UCVA ZTEMMHLEE,

B2 WHBEE BCVA XENNEEE,
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22 RBREAEER RIS 6 mo WitHEH IOL 4T iEH
I, 80 HR¥% I Barrett universal 11 A3UHE A TOL 57, CTR
24 MAE 4 0.37+0.98 D, 25 F141 MAE 4 0.58+0.31 D, 255
AHEE L (P<0.05) , W3 4, & 3, ARG IRl < B
PO X FAT R HR K B CTR B9 KA 35 B A 200 g 2>
JEEIR2E(P=0.168) . FfiE IR AhAYIE K  MAE B {E K
RJG 6 mo MiZHIRH =30 mm B E MAE B L, Z 54
it L (P<0.05) , WK 5, CTR 4 =54 B HE
PR L RS 1 LA 43 2 18% (7/40) 30% (12/40) , 2%
SAGIFE XL (P<0.05) , WK 4,
3itip

MEAFEA , A3k U H R v [ s B 3 R A L ) A Dy 4
T, v BE AL I 1 Y R 0 0 R A B A K
PO FARBEME— AR I, A N R  FLAR S H
AT FREAEYT o R, et . m TR
FEAE AT MR, F5 TR 28 b | ot DR AR 8 o 7 s ot 55
RS ECFARMERE RN, PR Aok i 22 ) IR R R A ok R Ks
CTR N FH T B AL 3w ASR AN B 04 T g, S 3 5
RiEBELE B TR L 2Pk, K BT IK 6> CTR
FHAJETR 2520 Barrett universal 11 1582 20300 J& 't B2
BB, RIS I R R At 5 B SGTE A CTR J5 2 15 75 2
PR AR T 00 RA ' B LA B S i e R . #kukE H

*4 WHEABEARE6 mo MAE SR (¥+s,D)
| AR RETHESCE RELPRENE  MAE

CTR4H 40 -2.01+£0.71 -1.64+0.88  0.37+0.98
ZEHEA 40 -2.12+0.64 -1.54+0.88  0.58+0.31
P 0.132 0.086 0.041

. CTR 4H AR FHEA CTR ;25 HAH A AR AHA CTR,

HIA 1k, BEAEE 58 % e A A AS ) 4 TOL 1153 =07 i 1
TR rh Ry P A v P ) EL R S i N 2
HAMRR R AT 81, Bk, ARWFS0K CTR 1B Ry F 58 X6
2 oM HAH AT —1C Barrett universal 11 3180 2 Ef
PR TR H bR B A R AE ARG S A

Wil 11 PN Bt £ X ) T SR AN T3 5, T B R
AMLLL TOL AR TR 1 i) iR A B A, o 2 ) S 4R A5
REL) A A0 D R A AR A B o &, TG 11 PN B TR 4 i
JERCRAAH P THRE 40 0 T AR 72 16 B THfERf A9 10L
FEBGTE R T R LR LA R IR Y i ) 4 R
PROG AR R B E IOL 7H 8 A = E iR 22 B g 1
K AE TOL 2R A AP LIS T E B AR i ' B 15 8 55 5 1 1l
IGTEZ /A, KEZE 55 AR Barrett universal I 31552554
B, R G A TOLL 8 %% 1l 1 #5281 Tk — 25 1
KRN,

I0L J# G EETFR A 8 0 TG IR 30 R4E, B & A
RS 754 1 A ) SR 7 B D ' B8 0 et B AR 1) & g, TOL
JECEETTE AR B B BAW T B, biE & i &I
FA PR B 8 2 TR R A 386 T DG AR 5 YIRS ZER A 3R
K HEHB T A 5 i R S kAR e b mET ) I0L JE 6
FEBCH A AR I 3 A5 1 . (1) A S 800 2 1
HERAPE; (2) IOL A9 4= 7 Bt &5 (3) TOL 115524 XY 1E i
PR A TOL 3143028 2 10 e 48 2 5 i 193 % T o it
FIE IR, AHESE R TOL Master 700 #E47 R #8449
20N K TOL Ji Y6 BE £, B R4 i s e Fn
SN KA i R — A BR R AT, B K AT RE M HEBR A R
R T, A BT 1) 10L #2% A F—] K iy 3
FE AT &R TOL, KKtk TOL 155 28 LA S A it 5% it o't
FEVER A FER R,

*5 WMABRETERMKESEARRE 6 mo MAE EILEK (X£s,D)
25 MR A B (mm) MR %L AT A5 bR G MAE
CTR 4 26-30 23 -2.03+0.69 -1.68+0.33 -0.35+0.26
>30 17 -2.05+0.77 -1.59+0.21 -0.4620.17
A 26-30 25 -2.01=0.79 -1.48+0.68 -0.53+0.33
>30 15 -2.00+0.84 -1.29+0.37 -0.71£0.38

. CTR AT A CTR ;25 14 A H A A CTR,

B3 WHEEEARE 6 mo MAE,

1400
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5 BE A 9T P R R R ST CTR, 7T DATEHE4S
NI IR IE 4 ol D S AR AR X R MR TR 7 (R AT 45,
MR HF TOL 9 3 R Y BE AR B0 45 Hh Al A
CTR W] REAT B T B (0L 07 vt UK B (00 S et SR AT
FEEER WK, 4l B E RS 6 mo BCVA [ UCVA ¥4k T AR
T, 4L TA) B A DL A b 9 3 2 5, R W R Oy =R
CTR AT A S i3 £8 3 B 08 o £, LR CTR AR 23 % i
FIA G TR S 33 TS s st e | 55 AR it 58 45
F—3" . RJF 6 mo, Fidl B 10L 9 4b T 1E ¥ 17 &,
CTR 41 MAE 7 0.37+0.98 D, %5 141 MAE 4 0.58+0.31 D,
Z G W iS 4538 |, Barrett universal 11 3B AR ARG
MAE {H# /N, HJCE CTR R J5 JE GRS R AR, REME R 15
R E ARG T JEAE, 5 B[R B, A B 5T A B, X A A
CTR FEBETEARE 1 mo B JE G AL IR B A2 12, M AR AHA
CTR B EARG IR ZER R KRS, AR RV,
X B AR S Barrett universal 1232000 E A B &
T H R R TF 26.5 mm ' | [F]AT Boomer 2517,
T B A CTR 1 E AR A CTR B H T
AR S e G T AR T A T ER R AR, F R T
CTR 7T LASZ 3 R AR R RS, 2 R 2 JEOR 2 bl /D AR X FR i)
PSRy AR T 10L 55 J5 2 1) B85 0 | 3B B I 8 L
4546 3N TOL ZEFE 4% P R 1, AT ok 20 AR 5 J ol
R IR BT AR T A R aE B, Rk, X T B AT R
HHIFE A kLA CTR 9 8 #, A BF 55 380 A Ri 38 i
-0.50 DAYAHTTEA T G RE , DATA B BRAR 1 SR

AT, XoF T iR 8 SO0 £ 3 AR i T R 22 /0 T Ol i AR
B G —RbRife 720 58 1 % N A I T ALY
WFFE R IR, UK 5 A5 88 -3.00--3.50 D ¢ M3 B, 15—
FEARBE LR A8 1% 3 A R B RE A (T AR A LI B Dy
EFAE Yol A 30 A DR LS 4 T i S ) o 0 K 2k 1) 2 A
FH . Yokoi %M HiA v B 3 AR 4 P o £8 3 AR U L A PR
-2.25--3.25 D Wy AR LA 2 A8 3 000 0 I s 1 A
T, BRI AR R O T B Ak T R R
S TR RS S A WY S 1 g 28 5 i A 358 > 8, R S o P —
SERYIT LR, TEARTIRSE P, 2 R v B S LA O 1 P B
B Z LA AR B R 32 HA 1 S R ] i S I A R AR
FRE LA A 15 RS JF HAEE$E TOL B2 K e ML F%
W2 IRTE N, K, A B 50 O B AR 4 s s O B
(=1.00--3.00 D) , R J5 B 7 3 (8], i85 24000 7 B4 14 D Ot
RSB E . FULFIEE, S T 2D H A 2R X AR
T RA e B S FATTXE 1 P A I e AR
WR AR B DA 7 BB A0 4, 25 SR W), X AT R ARl
CTR BYFE A ReA SO D e R 22, 75 4, AW 5E b &
B, Bt HR A R 350, F P A 5 e DY oA R AT, 7E AL>
30 mm BYEE AFEH AR S ], S B0X Rl 42 00 5
DRI AT i S i 2 AR K< P88 188 1, i IS 46 4 e 1140 % Bt =22
HEI, X AT HIR G0 8 33 BN — o 1R 22, #E 1T 52 TOL Ji

FE R TG 5 R R Ay 308 o 2 s ol it R AR 5 4% LA 1 3
i, AR H ) CTR R [ E , 1 848 ELAR 138
B3 CTR ANREFERI AR Z R AL RS0 07, Fof o B
FERTREBAT 2 1 AN RE 2 B3 A~ — Pl B | ik gl
R YA AR I AT s 1 O b 2 B A L f
I0L #5255 [R5 IE  I0L St i n) J5 # 5l) & AE e EEAs

1N B R 5 1Y 549% J 6 158 22 ok A IR Al iy )
1 mm P HR B0 22 152 22 0T 7 A 2.00-3.00 D B9 A J5 J O 1%
200 Bl AW ES K TOL 028 2 A0 AS W 5 1%
R, Barrett universal 11 f>& H i# 8 A 3R A 2, T
AL 2, 32020 2B M A Tt R AR A1 T 00 A 38t AR AR
A A R AR R - 48 A R D' T IR B T IR
B RRIARREE A B AR L 5 AN R I B A A R
HhJE A TOL B9 RS 254 B 0L # %, %) TOL i+
2 NIl 2 00 B /) | DR R e 7 3 FH AR ArT IR Bl 4 TOL 32
BOTENY AR FE S5 R, X R R A T P R R
# Barrett universal [ 1182 ARG YGIRZZ(EFE /)N,
584 P B T 45 R — 8, BE R IR B B0, K 2
N HER TS E B R %, {H Barrett universal 11 {5 HA —
FERIPLHY, 1 H. Barrett universal 11 11825 20 RE % 55 0 i
b YR ¢ R AR R S A JE OB, HAE A CTR Je R e
JECIRAS N ERE , AT DME N IR Bl AR TOL BEEO TR A
K E Ik,

{H R AT A AE— L R BRPE | I R _E A FH Y TOL F
Kbz AW KM —Fh TOL 265 ( AQBHL) #4748 H4>
B, MANTEE CTR X H A TOL B9 5% M & 75 5 A 5% 245 2R
— B, B A A i AT O R A S A Bk i —
MR R4

g b Rk, X IR A IF B B R E, Barrett
universal 112 ZUFE T AR J5 i ' BE T T A 3 v 10 1 1ff
P, AR R R AL TOL G M e AL, X F
KRG R R A CTR BEREMS IR FF R4S TR, 13K
B 1A R A B W 2, f TOL J& v B 4, e
FIT 1 A B R R I DG B A RS E | R s RS e
MY DCEE SR DD T O EERS . X TR T A A CTR /Y
PR B BORFTHIN-0.50 D /31 &8 i e, Lhak 5
AR E RS
BE T
(1) A, 22k, FHRRTS P AR TAYT o BI04 T 1 P9 B AR
TgE. MAREZGiE M, 2017,15(13) :33-34.

(2] By, FEIE, RUISE, 5. 2 PR A 2L AL T i 5t ] 43 A
MBGHEX . 24, 2021,28(9) :76-78.
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