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[ Abstract] Objective To investigate the effect of phacoemulsification using different corneal micro-incision
sizes on the postoperative corneal healing. Methods A non-random controlled study was performed. Seventy-six
patients (76 eyes) with age-related cataract who underwent phacoemulsification and cataract extraction combined with
intraocular lens (IOL) implantation in Yanbian University Hospital from May 2016 to May 2017 were enrolled. The
subjects were divided into 2.2 mm incision group (37 eyes) and 1.8 mm incision group (39 eyes) according to
corneal incision size. The intraoperative cumulative dissipated energy ( CDE) and ultrasound time of the two groups
were measured and compared. The corneal incision structure and corneal thickness of operative eyes were measured by
anterior segment optical coherence tomography before surgery and at postoperative 1 day,1 week and 1 month. The

corneal endothelial cells count,the central corneal thickness ( CCT) , and the corneal volume in the central corneal
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diameters of 3.0mm (CV3) and 10.0mm (CV10) were measured by Pentacam. This study adhered to the
Declaration of Helsinki. The study protocol was approved by the Ethics Committee of the Yanbian University Hospital
(No.2015153) ,and written informed consent was obtained from all subjects before surgery. Results There were
statistically significant differences in the corneal endothelial cells count, CCT,CV3,CV10, and corneal thickness at
e = 17.717,67.356,
17.577,13.559,80. 076;all at P<0.01). But there was no statistically significant difference in the indexes between
=0.788,0.706,3.692,4.341,4. 182;all at P>0.05). The number of corneal endothelial cells

in the two groups was gradually decreased after surgery, and was significantly reduced at one month after surgery in

epithelial side of the incision between pre-operation and post-operation in each group (F

the two groups (F,,,,
comparison with the pre-operation,and the differences were statistically significant ( both at P<0.05). At 1 day after
surgery ,the CCT,CV3,CV10,and corneal thickness at epithelial side of the incision in the two groups were increased
significantly in comparison with the pre-operation and the differences were statistically significant (all at P<0.05) ,
and the differences were not statistically significant between preoperative and postoperative 1 week or 1 month (all at
P>0.05). With time going by, the indexes were back to normal gradually. The incidence of endothelial gaping and
dislocation at the corneal incision in the 1.8 mm incision group was 12. 8% (5/39) and 5. 1% (2/39) ,which were
significantly higher than 0.0% (0/37) and 2. 7% (1/37) in the 2.2 mm incision group, and the differences were
statistically significant (X*=5.078,P=0.024;X*=0.295,P=0.590). At 1 day after surgery, corneal thickness at the
endothelial side in the 1.8 mm incision group was significantly thicker than that in the 2.2 mm incision group,and
the difference was statistically significant (P =0.042) ,and the corneal thickness at endothelial side of the incision
was positively correlated with CDE in the two groups (r=0.231,P=0.025;r=0.347,P=0.003).

Compared with 2.2 mm incision, 1.8 mm corneal incision results in higher incidence of endothelial gaping and

Conclusions

dislocation at the corneal incision, greater corneal thickness at endothelial side of the incision and slower recovery.
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Cataract; Phacoemulsification; Corneal incision; Anterior segment optical coherence
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Table 1 Comparison of baseline data between the two groups

. b o RN N

1 B R L i AR i IR I B
- (B/4% ,n/n)  (meanzSD, %) (mean+SD, mmHg) * .

(meanzSD)

22mm Y O4 37 20/17 66. 82+9.42 12.80+£2.85 2.41£0.71

L8mmJ04 39 20/19 69. 14£8.31 12.90£3. 14 2.43£0. 62
X/t 0.059 0. 640 0. 646 0.474
P g 0.810 0.520 0.520 0. 640

Te:(acX® Kol ;b AT REAS ¢ Ko )

Note; ( a:X? test; b : Independent-samples ¢ test)

1 mmHg=0. 133 kPa
1 mmHg=0. 133 kPa
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Figure 1 AS-OCT image of the morphology of the corneal incision

A ; Endothelial gaping and stromal edema at the corneal incision
B:Endothelial gaping and descemet flap at the corneal incision

C: Epithelial gaping and endothelial dislocation at the corneal incision

D : Corneal thickness measurement at epithelial and endothelial side of the

incision
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Figure 2 Topographic map of the posterior corneal surface before and after surgery in the
1. 8 mm incision group On day 1 after surgery,the height of each point of the postoperative posterior
corneal surface in the 1.8 mm incision group was significantly changed compared with that before

surgery A :Before surgery B:One day after surgery C: Differences between before and 1 day after

surgery
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Table 2 Comparison of the corneal endothelial cells count at different preoperative
and postoperative time points between the two groups (mean=SD,pcs/mm”)

AN T T ) A I DAY S 24 A A

45 iR %

A ARJG 1d AJa 1 ARJE1AH
2.2 mm PJH 41 37 2573354 2363412 2250+292 2053+422°
1.8 mm 4] 124 39 2536+391 2410322 2284+357 2 166+405"

T F gy =0.788,P=0.378; F = 17. 717, P<0. 013 F 5y = 0. 474, P = 0.701. 55 A Ho %, " P<

0. 05 ( F &2 I 44 7[R 3R 7 22 43 B7 , LSD-1 K 56 )
,=0.788,P=0.378; F,, =17.717,P<0.01; F, . . = 0.474, P =0.701. Compared with

preoperative , “ P<0. 05( Two-way repeated measurement ANOVA , LSD-¢ test)

x3 2HNHEFINENERHFRIMEAERE S CCT LLE (mean+SD, pm )
Table 3 Comparison of CCT at different preoperative and postoperative time
points between the two groups (mean+SD, pm)

AN TRV ] 5 CCT A

2190 R % . — — —

A i ARE1d AJE 1M AE14H
2.2 mm Y 141 37 559+39 637+67" 590+33 554+21
1.8 mm ] IT4H 39 544136 655+61° 60342 555+24

U < F gy =0. 706, P=0. 4043 F = 67. 356, P<0. 015 F oy = 1.832, P=0. 163, 5 R i l42," P<

0. 05 (42 MM &5k 7 [K] 32 07 22 70 A, LSD-¢ 45 30)  CCT . o e £y JIS 5 Jo¢
Note: F,, =0.706, P =0.404; F, = 67.356, P<0.01; F, . . =1.832,P =0.163. Compared with

group

preoperative , “ P<0. 05 ( Two-way repeated measurement ANOVA ,LSD-¢ test) CCT:central corneal thickness
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Figure 3

different preoperative and postoperative time points between the two groups
10 mm) corneal thickness in the 1.8 mm group was significantly thicker than that in the 2.2 mm

group on the first day after surgery, and it tended to be the same in the two groups at one week after

surgery ( Dashed lines referred to the position references)
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Table 4 Comparison of CV3 at different preoperative and postoperative
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1.958, P= 0.16); KR J5 1d,
1.8 mm YJJ AL AN 2.2 mm Y] O 21
AR A1 B P Bz 85 60 K HE 203 R

s F oy =3.692,P=0.106; F g = 17. 577, P<0. 013 F jeyr g = 0. 528, P = 0. 641.

0. 05 ( T 5 0t P P4 3 J7 240 BT, LSD-1 {8 %)
=3.692, P = 0.106; F,,

Note: Fgrnup

=17. 577’ P <. 01; Finlmavlinn

preoperative " P<0. 05 (Two-way repeated measurement ANOVA ,LSD-¢ test)

CV3: E 4% 3.0 mm i i f B AR AR
= 0.528, P = 0.641. Compared with

HARA g, P<

CV3:corneal volume at 3.0 mm
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RS 2HEABFANANERE FABSAREE SR CVI10 k% (mean+SD, mm*)
Table 5 Comparison of CV10 at different preoperative and postoperative time points
between the two groups ( mean+SD,mm”)

AN R ] 5 CV10

415 MR %%

AR AJld AJa 1 AJE 14H
2.2 mm Y] A4 37 60.54+4.42  63.76=4.83"  62.25x4.01  61.09+5. 14
1.8 mm P 1141 39 60.36+3.33  65.95:4.50"  63.36x4.10  61.60x4.12

T F oy =4.341,P=0.041;F 1 = 13,559, P<0. 015 F oy = 0.925, P=0.429. 5 R L5, P<

0. 05 (T & W & 5 K 2 07 25 43 1, LSD-t 43 35)  CV10: H 42 10. 0 mm 35 [ £ [l (A AR
Note: F,,, =4.341, P = 0.041; F,, = 13.559, P < 0.01; F, ..., = 0.925, P = 0.429. Compared with

preoperative , " P<0. 05 ( Two-way repeated measurement ANOVA ,LSD-¢ test) CV10:corneal volume at 10.0 mm

F6 2HABFANBNEHYEFRATMEAEMERSAEYOMNOL
£ i% 2 & tL 3 (mean=SD , um )
Table 6 Comparison of corneal thickness at epithelial side of the incision at different
preoperative and postoperative time points between the two groups ( mean+SD, um )

S [ s [ s S E0 10 A 10 A A 5 I

Zigl AR %%

A ARJE1d AJE 1R ARJg 14~H
2.2 mm Y] 14 37 771+£52 904+50* 847+73 776+67
1.8 mm Y) [ 4 39 786+61 923+79° 86660 79152

T F oy =4 182,P=0.074;F 1 =80.076, P<0. 013 F o = 0.022, P=0.997. 5 R #j 5, " P<

0. 05 ( &2 W & 5 K 3 7 2243 BT, LSD-1 K 46 )
Note:F,,,, =4. 182, P=0.074; F,,_=80.076, P<0.01; F, =0.022, P =0.997. Compared with

preoperative, “P<0. 05 ( Two-way repeated measurement ANOVA ,LSD-¢ test)

nteraction

x®T 2HNHEFIANBENERHFRATEAEMNESAETIONDOL
A IE B E Lk % (mean+SD, pm)
Table 7 Comparison of corneal thickness at endothelial side of the incision at different
preoperative and postoperative time points between the two groups (mean+SD, um)

S T B 0] 5 RS 00 0 P A R

4153 HR %k - 5 NE —

p N ARJE1d AJE 14 RE 14H
2.2 mm ¥ 114 37 760+56 1060+72" 923+81 79796
1.8 mm ¥ 141 39 772469 1155+98* 941+72 801+60

Wt F oy = 11.906, P = 0.032; Fypy =307 198, P<0. 015 F oy = 3. 196, P = 0. 041, 5 A i H %,

‘P<0.05;5 2.2 mm B) [ 4L He A%, " P<0. 05 ( T 42 Il 9 [ 2% 7 2% 07, LSD-t K 3 )
Note: F,,,, = 11.906,P=0.032; F . =307.198,P<0. 01; F, 1ion = 3- 196, P = 0. 041. Compared with

preoperative, " P < 0.05; Compared with the 2.2 mm incision group,hP < 0.05 ( Two-way repeated
measurement ANOVA | LSD-¢ test)
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A G VR B A 5 o) K . AR
BN A D) O e 3 N BETF AR
HCE R IR By, B 6 250 T AT
e >k 1Y) 1R & BRI fR BN
758 R SR AR O R E . %
YA A R 248 A )
F 2.0 mm 8 3L AL A B
WOART AR ST B, ) B
YA A WET RO
(3.0~3.2mm) [ FAREA
PR B[R] U0 15 U & A RAK
ARVENEBOGAR B A B B2 20 f 45
ke AR . A LA
P B A LR R S AR 37 B A D) 11 R
D7 e HE AR IR IN K A0 4 0 fR TR
A AR AL, T AR BROE A8 A 1 AR
A3 97 1135 e IR N 2 25 R 5 9F
KAIEM KA DO @A F AR
TEPETOE R RN AR S5 T3 15 B
AEEZWS N, W5 E W
i D) T T 25 2 A R 2% Ak 70 £
FREAC A 8 X 75 2L Ak 1 P A
HAR 5 LT BB AR S A E R

FI PN R AR I 24 A A T K e 14 B Do DR R TS N B

DI O ABEE S CDE B2 IEAHE (r=0.231,P =
0.025;r=0.347,P=0.003) ([ 4) .

~ 800 | 2800
=700 “ 2
v g B

w&ggg opum mWGO()
= T = .
T 400 ;/ 400} Wi T
-E300 2 s " z .:‘ s
jm at s ] -
5200/. & R200— wata s

. i
%100 (A) E (B

5 10 15 20 0 2 4 6 8 10 12 14
#7471k CDE #7571k CDE
E4 21M4HCDE 5HEVONOLAREENEXESHT RF
% 1R, 1.8 mm YIH AR 2.2 mm P) 2119 CDE 5 #3 B 8) 10 P9 11 4k
A S R ) B EAH 9 (r=0.231,P=0.025;r=0.347,P=0.003)
A:1.8mm P4 B:2.2mm¥J04H CDE.ZHBAER
Figure 4 Correlation analysis between CDE and corneal thickness
at the endothelial side of the incision in two groups The CDE of the
1. 8 mm incision group and the 2.2 mm incision group were positively
correlated with the corneal thickness at the endothelial side of the incision
on postoperative day 1 (r=0.231,P=0.025;r=0.347,P=0.003)
A:1.8 mm incision group B:2.2 mm incision group CDE:cumulated
dissipated energy
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AW H ARG 1 d 2 A~ 21 Ay B 5 BE 2 55 R i 2
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BH % ,43 4 ,20194E 5 4 1 HIAREIRIE G 8 h B3
YRR TR ey IR L R/ E 8 I N YT AN S - T R ('S TN
MBS S NRERE 2SR 2 17350 CT kx4 78 6 W)
BREFELCERP. BFARVFRANG, R, A
07 I BB L Rl R R, AN R KR R
NI A2 W i R sk o MR A 2 BUHR A ) Bicds /10 em, B IE G
Bro XUIRMR AR T+2, BUHR 3K 25 JBE 78 ., #1158 25 0K K fifr  KP
(+) , J8 i IR FE (anterior chamber depth, ACD) <1/4 ff i J&
JE U RS0 3R O B AL P B RN X O B IR 8 IR P 45 4
MG o BB A RIS o W12 W SUR 20 P A AL Dl
R (acute angle-closure glaucoma, AACG) . A B¢ Jg MR 45 T 45
Mt | R R R IR YT - A TR B SR 5 A i IR (LD AR AR AR
Bt 1 1 25 A BRA 7)) 4 W/ d, BR AR % 2K IR (P B R R 2
AHRRAFD)2 Y/ d, A TR I 52 58 TH IR W (52 B Allergan Sales
LLC &) 3 W/d, A AR i R W& [ Alcon Laboratories ( UK)
Lid]3 W/ d, BEFR Tk JE #i Ji i IR W ( SEOR # 2 OR 2 1 25 4 BR 2
A )4 Y/ d, b B BK TR S H B A 250 mlo fE B MU AT . R
21 40 M 3T % R (erythrocyte sedimentation rate, ESR) By & T} &= hy
38 mm/h Ab, RISHIME. VRIS A 3 K, BURM AT 0. ;IR EA
AR 34.3 mmHg( 1 mmHg=0. 133 kPa) , Z£ R 35. 6 mmHg; 2% fi5 | £f
JRE K T A T A% 5 SR Tyn(+) o VRITJEHE 5 K, ZURM I 0. 14
MREAR 18 mmHg, 2 MR 17 mmHg; XUIR 45 B, A 57K i i 8
Ze MR AT DL ' AR B 5 IR & AR 44 3% B, ACD 1 45 (18] 1), Tyn
(), MEFLEAELY 4.0 mm, X6 507 IR 2% 5 SUHR B 38 17k 55 B2 IR

T, 2R DL A0 i 5 UM B B X AT DL AR AR AL 2 0 0.3 55 A
B R 2% R AR %5 TV ( Scheie 43 4%) 3 4 HR = 6.0 DS/=0.75 DCx
155°=0.8, £ R -5.25 DS/-1.25 DCx8°=0. 8; I & B 5 8 7 44
A 718 RUHR J 255 F5% 50 25, B A Js oR DL B S S L (UL 2) 5
7A=Y T4 85 (ultrasound biomicroscope , UBM) 5 2% 75 XUHR 55 £
O VA, W R A e ke, B HR 5 i , WA HR 9 3 % IR R 4 JR RO
J B, AR ACD 274 1. 27 mm (8] 3) ;TOL Master £6; #5715 47 AR R
i 23. 10 mm , 72 MR IR b 23. 12 mm, S AH 1 187 )2 49 4l (optical
coherence tomography , OCT ) 46 % 7% X HIR #9955 40 8, % 43 42 Bid
PP 22 5L JBE S 5 T A IR TG BE AR 7 XUIR TR O 199 0B B A2 A o o R
Wi (& 4A,B) o S5 G B E RN ESR BL & OCT 45 5%, XUIR
5% A AN REHEBR , XU SR e O A S K e 4 SR R B 45 T I
58 JE 80 mg WK 1 A R 1 UK, 45 A IR B R 25 A L RO
& 1E12 W7 - XUHR BHEIR 1 Bk 25 K35 U 27 5 4L ( ciliochoroidal effusion
syndrome ,CES) . B Bz BUCR GG 3 d, Mk se %) M IRIK K
A 7R AR Jo] 30 Bt i T AR (P 4C, D) B B 2R P ol 5 i I
B RIGIT G 5 K, UBM iy 75 7 BE IR K BUR B 2 I ik
(F&15) ,ACD 45 2. 25 mm, Z2 R 2. 19 mm; 55 fA 55 A £ 7= IR
7 1(Scheie 532 ) ;M B BMCRIGT7 J5 5 9 RO B BT 3% il
HHR R e CERFNE PG - 5; A ) ) 12 mg Ik, 8K 1
W, B AT AR AR ACD IEH (& 6) ;4R -1.25DS=1.0, &£}
-0.25DS=0. 8; WIR R /& 13 mmHg,

Wit CES 3% 3 A B AR 1 Ik 45 15835 O A BE IR 0k K b
AACG IR RS | otk 1k 3 SRS R A D5, 3 R B T i





