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[ Abstract] Objective To investigate the effect of phacoemulsification combined with capsular tension ring
implantation in patients with ultra-high myopia and cataract. Methods A randomized-controlled study was
performed. The clinical data of 48 eyes of 48 patients with ultra-high myopia and cataract were collected at Shanghai
Jiaotong University Affiliated Sixth People “s Hospital South Campus from October 2016 to December 2018. The
patients were randomly divided into a control group and a clinical trial group using a random number table method,
with 24 eyes in each group. The eyes in the control group underwent phacoemulsification, and capsular tension ring
implantation was performed during the surgery in the trial group. The patients were followed up for 3 months. Best
corrected visual acuity ( BCVA ), intraocular pressure, corneal endothelial cell count, intraocular lens ( IOL)
decentration,and subjective visual quality were observed and compared preoperatively and 1 week, 1 month and
3 months postoperatively, and the postoperative inclination angle of the IOL and surgical complications were compared

between the two groups. Written informed consent was obtained from each patient prior to entering the study cohort.
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This study conformed to the tenets of the Declaration of Helsinki. The study protocol was approved by the Ethics
Committee of the Shanghai Jiaotong University Affiliated Sixth People’s Hospital South Campus ( No.2016-KY-05).
Results The operation procedure was successfully completed, and the IOL was implanted into capsular bag in all the
eyes. The postoperative BCVA was higher than that before surgery in both groups,with significant differences between
them (all at P<0.05). There were no significant differences in intraocular pressure and the corneal endothelial cell
count between the two groups ( F=0.122,P=0.729;F=0.006,P=0.939). The level of IOL horizontal decentration,
vertical decentration, or total decentration were not significantly different between the two groups at 1 month and
3 months after operation (all at P>0.05). At 1 month after operation,the horizontal and total inclination angles of the
IOL in the trial group were statistically significantly lower than those in the control group (P<0.05). At 3 months
after operation,the vertical and total inclination angles of the IOL were significantly lower than those in the control
group (both at P<0.05). The total inclination in the trail group was significantly lower than that of the control group
(P<0.05). The subjective visual quality scores of the patients in the trial group at 1 week, 1 month,and 3 months
after operation were 2.85+0.24,3.30+0.36, and 3.43 0. 42, respectively, and those in the control group were
2.34+0.23,2.65+0. 44 ,and 2. 57+0. 39, respectively, both significantly improved over the preoperative 1.31+0. 22
and 1.19+0. 17 (all at P<0.01). Conclusions The use of a bag tension ring in phacoemulsification for ultra-high
myopia with cataract is safe and effective,and can result in good visual quality.
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Table 1 Comparison of demography between trial group and control group

SR E BT R (R P A G

BT EEATII . AT RARE o ome TR

P FLAE R K TOL A AR

AR R e 5 IR A" (%) ]
ng W% V&

e W IR £ e JE R
(B/4 ) (meanxSD,mm) (mean+SD,D)

Y4 24 64.83+7.09 12/12 30.23£1.98 -17.33+7.40 8(33.3) 7(29.2) 9(37.5)
%4y CTR A 34 I7 40 05 JE 3 1
H?él:l *E)\(Dﬁjﬁ'ﬁjgﬁ$}b KU 24 63.63:4.37 12/12 30.41£1.75 -19.32+9.13 10(41.7) 6(25.0) 8(33.3)
T > LA =
}JFk lJ:_[ W I;E ’ ‘l;l:/fﬁ;ﬁ\:ﬁﬁio FAC i 0.783 0.000 -0.612 -0.135 0.356 0.105 0.091
b sy PN P 0.437 1.000 0. 544 0.721 0. 551 0.745 0.763
1 #ME7IE

(a:MSLREA ¢« K35 b X7 KRG

L1 sk

(a:independent-samples ¢ test;b;)(2 test)
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FHEE 52 00 5 IR &R Uy 25 43 i, 2 L AR ) LSD- £
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Tilt angle 6

H1 OLRoOBHMERENEREE S IOL 1o &=
IAE-FB1/2;0=arctan( CG/DG) x180/m =arctan( CE-DF/EF) x 180/
1 ACD: i 5 TR BE  TOL . AT iR A4 5SS« T ¢

Figure 1
decentration = | AE - FB 1/2; 0 = arctan ( CG/DG ) x 180/m = arctan
(CE-DF/EF ) x 180/7 Note: ACD: anterior chamber depth; IOL:

intraocular lens;SS:scleral spur

IOL decentration and tilt measurement sketch IOL

2 X

2.1 2AHHARKRTARAE BCVA A

2 A H AR MR T R T JE A [F OB E s BCVA
(LogMAR) W 22 A Gl 7 B L (Fyyy = 12. 144, P =
0.031) , HREF 1 1AH 31H 244 BCVA 1y
BRI &, 22 A8 L (3 P<0.01) I
4 BCVA RJG 1A 3 A A B s, M
2EF A G L (H) P<0.01) , % I8 4] BCVA R
FE3NABARE LR OAARS, ZERYAGITTEE
(¥ P<0.05), 2 41 BCVA SR K 2 5 L5
R L (F,, =0.829,P=0.369) (% 2),

x2 2HARRFARFFFAERER BCVA
(LogMAR) Lkt % ( mean=SD)
Table 2 Comparison of BCVA (LogMAR)
at different time points in the two groups ( mean+SD)

F ARG G A [ B8] &5 BCVA

2151 HR %k

AR A Rg1H AKg14+~H RE3IANA
PO 24 1.30+1.52 0.47+0.64> 0.46x0.66" 0.36x0.52*°
KA 24 1.40£1.52  0.4420.70" 0.40+0. 68" 0.33+0. 59"

e Fyyy =0.829, P =0.369; Fyppg = 12.144, P = 0.0315 Foppppy =
1.346,P=0.266. 54541 N AR HI 4, P<0.01; 554N ARJE 1
#,"P<0.01; 58 A MAJE 1 A A Ak, P<0.05 (T &l ¥ K & 5
2250 M7, LSD-1 #6536 )  BCVA : i AR 57 IE 4 7
1.346,P=0.266. Compared with before operation,"P<0. 01 ; compared with
postoperative 1 week,bP< 0. 01 ; compared with postoperative 1 month, P <
0. 05 (repeated measurement of two-factor ANOVA,LSD-; test) BCVA:

best corrected visual acuity
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2.2 2ANEARIRTAHEG IR K

2 A AR TF ARG G A [ B[] s IR S A L A 22
S G ¥ X (Fyyy =67.075,P<0.01) , i 86 4 R
G 1A 3 A H IR AR, 258 A 5t E
(¥ P<0.05) s X ARG 1 1A 34HARE
BORATREAL, 22 R A G5 75 L (3 P<0.05) ;% #]
HAARFETHRERTARE 1AH, 25 A5i¥E X
(P<0.05), 2 MHHIRESIAKRILKER LG ITFE
S (F,, =0.122,P=0.729) (% 3).

R3 2HNARRFARFEAE R E R
AR JE tb % (mean+SD ,mmHg)
Table 3 Comparison of intraocular pressure at different
time points in the two groups (mean+SD , mmHg)

TR S A R B i) e MR

41591 HR %%

AR HT RE1HE RE1AMH RE3IANA
XTHRAL 24 14.69+2.58 13.12+1.45% 14.01+1.23" 14, 1221. 42°
IR 24 15.49+2.69 14.70+3. 14 14.44+2.28" 14.32+2.28"

W F = 0.122, P =0.729; Fyypy = 67.075, P<0. 015y o = 0. 347,

P=0.580. 54 B A NARRTLEE,  P<0.05; 54 A AAARIE 1 LA, P<
0. 05 ( 7 42 Pl 5 W IR 3% 5 22 43, LSD-¢ A&z ) (1 mmHg=0. 133 kPa)
Note: F,,,, =0.122, P =0.729; F = 67.075, P = 0.000; F; ... =

0.347,P=0.580. Compared with before surgery,”P<0.05; compared with

postoperative 1 week,”P < 0.05 ( repeated measurement of two-factor

ANOVA,LSD-¢ test) (1 mmHg=0. 133 kPa)

2.3 2 ANEHARMRE T AR AR B 20 K B

2 AN ARMR T A F G AS [ B ] A7 B 1N R 4 ot
BB IR 2 RA G2 L (Fyyy =18.751,P<
0.01) , RJ5 3 A 2 420 iy IR P e 20 i 1+ 850 AR Aip
iR, 2R A 52 R (1 P<0.05) . 2 2[R IR
SRR 22 G245 L (F ., =0.006,P=0.939)
(F£4).
2.4 2AHHARRFAR)G TOL fiLo & AL

*F 1A F L2 A AR IR KOF i o0 & 2

0.03) ;12050 21 75 2 . Jy 1) il R 2 0 %k B 2 BRI, H 22
REGIT¥E X (1=-0.16,P=0.87), KR53 MHIA
520 TOL 7R F 5 ] LGS A} 2 A0 Bt 20 WY b eI
ZRWAA G EE L (1=-7.29,P<0.01;t=-5.62,P<
0.01) , 32050 21 7E 7K 1 J5 1) o sk 32 5 %k 2 PRI, H 22
FRIEGIT L (1=-0.63,P=0.55) (% 6),
2.6 2 AARRFARFE AT P> A

2 AL AR TF ARG A [F] B 1] 0 90 5 0T 5 2 43 6
W 2R A G2 E X (Fyy =52.779, Fyyy =
597.669;¥ P<0.01) ,HRF 1 H .1 4~H 3 4H
2 AN TR VR BRI R, E R A SR
X (¥ P<0.01) , R 1AH 34 H 2 A HA 5 &= P
SR E 1A, ERBASIEE L (Y P<
0.05) , AKRJF 3 M H R T & P A F 14 H
Em, ERAZITFEEL(P<0.05); RE 1. 1A
A 3 A4 A 4R 5 9050 T P4 | T R, 2
B gt L (¥ P<0.01) (R 7)

x4 2ANHERNRFARBGEAE S E S H KRR ARG
% bk 8 (mean+SD,/mm”*)
Table 4 Comparison of corneal endothelial cell counts at

different time points in the two groups (mean=SD,/mm’)

T ARG AS [ I W) g A I P9 B 4 3 4

e HR %k

AT RE3MH
Xof B 2 24 2528.00+ 86.41 2018. 44+49. 52"
pER gl 24 2498. 54x141. 30 2 006. 57£90. 54°

T F g =0.006,P=0.939; F = 18. 751, P<0. 01; F sy gy = 1. 000,
P=0.957. 5% H 41N ARATHLEE, *P<0. 05 (5542 I Bk BT R & O 22 534
LSD-¢ 6 4 )

Note: F,,,, = 0.006, P = 0.939; F,, = 18.751, P<0.01; F\ .0 =

teract

1.000, P = 0.957. Compared with before surgery,”P < 0.05 ( repeated

measurement of two-factor ANOVA ,LSD-¢ test)

x5 2/4AKRER IOL {F: £tk % (mean+SD , mm)

Table 5 Comparison of IOL decentration between the trial group

L O S S O B RS R RS

and the control group ( mean+SD, mm)

)‘((t=—0.25,P=0.98;l=—1.22,P=0.26;t=
-0.58,P=0.60), RJ53™H,2 @A RBA A

AJG 1A 10L {0 i ARG 34 10L i b i

KFfoE EE GO B0 KO BEMOE  SMORE

PPl O B O e AR DO i P R R Y

RN AR
TGt L (1=-1.09,P=0.31;:1=-1.59,
% 4

P=0.165:=-2.29,P=0.06) (% 5) .

0.35+0.24 0.42+0.44 0.58+0.44 0.23+0.12 0.29+0.14 0.40+0.12

24 0.35+0.13 0.19+1.76 0.45£0.33 0.13+0.09 0.13£0.21 0.19+0.04

2.5 2AHARIRFARIG OL A H 4K ¢fi
RJG A A B OL AE AP 7 BR Pl

-0.25 -1.22 -0.58 -1.09 -1.59 -2.29

0.98 0.26 0.60 0.31 0.16 0.06

R A ) B X BRI e BRI, 25 I G
H2E X (1=-3.05,P=0.02;1=-2.74,P =

T TOL: ATtk (MR « K 30)

Note : IOL:intraocular lens  (independent-samples ¢ test)
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F= 6 2ANHEARMR IOL {54} & bk % (mean=SD, °)
Table 6 Comparison of IOL tilt between the two groups (mean+SD,°)

AJE 1A H 10L i AJE 3AH 0L {5

45 MR %4

AR EEMAE  RBRE KFERE REGBRE  BHRE

R4l 24 3.24£1.71 0.80+0.51 3.34x1.77 2.14x1.72 4.29+0.66 4.92+0.81
R4 24 1.20£0.54 0.74£0.64 1.59£0.32 1.70£0.60 0.91+0.62 2.01£0.66
1l -3.05 -0.16 -2.74 -0.63 -7.29 -5.62
P 0.02 0.87 0.03 0.55 <0.01 <0.01

T IOL: AT SRR (Bl Sr R A ¢ 46 50 )

Note : IOL: intraocular lens( independent-samples ¢ test)

F7 2AHERBRFRFEAE R E R ERREREFES LB (meanzSD, 4))
Table 7 Comparison of subjective visual quality scores in the
two groups at different time points ( mean+SD ,scors)

TR S A [7] B 1) A58 2 W R 58 S A 53

4931 AL %

A A RJg 1 JH AJE 14H AJgE 34 H
Xif B4 24 1.19£0. 17 2.34+0. 23" 2.65+0.44™  2.57+0.39"
I 4 24 1.31+0.22 2.85+0.24™  3.30+0.36"™  3.43+0.42"

U F g =52.779,P<0. 013 F = 597. 669, P<0. 015 F yp oy =21. 011, P<0. 01. &5
FHAARBIA S, P<0.01; 54 ANA 1| FHE,"P<0.05; 58 HAARE 1 4
HHA,©P<0. 05 5 45 ) B [f] A% HE 28 BG4, P< 0. 05 (7 42 0k 1 M) 36 05 9% 43 #7
LSD-1 #: %)

Note:F,,,, =52.779,P<0.01;F,, =597.669,P<0.01;F, =21.011,P<0.01.

nteraction
Compared with the preoperative value,*P<0. 01 ; compared with postoperative 1 week " P<

0. 05 ; compared with postoperative 1 month,“P<0. 05 ; compared with control group at the

TOL {44 A3 AR Fh i 2 3500 405 4 11 52 4%
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FM L CTR A 76 96 48 B R 3R JE 3248,
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S 75 5 RE S LI 4k 1 9 B T 5 T
AR - T

ZN T S o U =SS A NI 1 1 NI =
BCVA, %% Bt 56 28 Fwf B 2 58 3% AR5 00 1 1
BAM B ERS ARG LA LA 3AMAMR
IR L) e 22 TR g i 7 X, WA
A B AT LT K P R SR R R S AR
N B B A TOL A AR AR YT, LI A
3§ 1 BR 5 75 RE AT S R IR 9 BCVA,

TF5E e W], A w6 JEE 30 L3 2% 19 M) B PR LA
SRR (1 7 S5 B DR AR Y i A
4% R R 1T 0 2 S M e, HLK S 1 U
T W, 455 51 TOL iR K AR Jg i
PR iy ks, TOL i S BUBOE Dl
5 AH 25 B A AR R BCVA [ R £
— T RS R B, M AR K 6.0 mm [ TOL
Fe2E AR L 0.5 mm B, G BOESE X L8 2

same time,"P<0. 05 (repeated measurement of two-factor ANOVA | LSD- test)

2.7 2 AHARIRF ARG I AAE T I
AJFRETT 3 A A 2 AR AR K A IR T =
BN B R AEE JTOL JBE A7 R 9 48 0 60 2 I3t 85 452 I

3 i

F A B e P 7L AR A I TOL A AR 2 1 P9 B Y
HWHIAYT I ARG 0B A8 RE A L5 o 2 R AR R
IR F bR o G BT A A P R R AT R
TR TR A DG P BT AR A bR Y TR I RE
IR AV 68 1) B DI 2 AR e g 38 O R 9T 4l R 1) B I
Yo, BA H 2 PR S 3o (R Ry B O I IR A
TR 454, TOL A A S & BUGE B E , Bk
) 58 2 AR S LS Bl B KL R R

AR, 56T B ML B B AR R TOL
R 6 A [R] B A% 5 TIUBF A B A [R) P LA e
il A SR R0 2 0 58 B L, AER DA T L 28 i
F AT ARYCR . TOL 9848 P (9 FaE 1k £ = Uk T

11% 710 24 IOL .0 i M i 1. 0 mm o i &} 5
KT 5w el AR R
B A AT 2 B EARE 1A A3
A F B TOL (g0 i S AR B2 E AT R 2, 45 R R AR
Jg 14 3 AR 4 T0L K fi T B RO &
I S O B AR F T BR AL HL AL R A 22 R B RS
S, G FE SR R 0 45 AT, W RE S TOL
KT Z BRI, B K, =T T R iR
PEF LM, FEXT PS4 Ui i A — e & v /EH
AKX,

AR PR EB, ARG 1A T84 T0L K7
) A0 AR B85 30 L 1 400 AR R R At 459 25 %o T A
A1, He e R 5 2 Ky I 40 R B2 R0 R A BE 5% BE A
BB REAG ARG 3 4 H B8R4l TOL 4 7K SF- 7 1) it 4 B
e T 7 1 (650 R S A A 3 A B A I, v
T L ) (AR R R ok N R AT S AR, AR
A G & BUAE T 117 ) S AR B AR, A R T A
FRAK (1) m B O 5 A B2 48K B 10 B 5tb 1
MU A A A T 1 B )R, 51 AR I
SRR R A . (2) R ZE R I & | e 2
A8 RS, 54 07 1) A BE AR ISR T BIR MR 0
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BUEAAL™ . (3) R EW 06 F 11:00 7, /A i
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