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Abstract

¢ AIM: To explore the relationship between HbA1c and
the changes of retinal and choroidal structures in macular
region, and between HbA1c and corrected distant visual
acuity before and after cataract surgery in diabetic
patients.

* METHODS: It is a prospective randomized clinical trial.
According to the patient’ s history, the subjects were
divided into the non - diabetes group and the diabetic
group. According to the level of HbAlc before operation,
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the diabetic group was divided into the high HbA1c group
(HbA1c>7.0%) and the normal HbA1c group (HbAlc <
7.0%). All 87 eyes from 82 patients who met the criteria
from October 2016 to December 2017 in the Department of
Ophthalmology at Qingdao Municipal Hospital were
enrolled in this study. There were 30 eyes from 28 patients
in the non-diabetes group (4% <HbA1c<6.0%), 29 eyes
from 28 patients in the high HbAlc group and 28 eyes
from 26 patients in the normal HbAl1c group. Spectral -
domain optical coherence tomography (SD-OCT) was
used to examine central subifield thickness (CST), central
volume (CV) and subfoveal choroidal thickness ( SFCT)
at 1d before surgery, 1d after surgery, 1wk after surgery,
1mo after surgery and 3mo after surgery. The variance
analysis and Pearson correlation analysis were used to
analyze the changes and the correlation with HbA1c value.
At the same time, the incidence of macular edema after
surgery (PCME) was compared among the groups, and
the relationship between HbAlc and postoperative
corrected distance visual acuity ( CDVA) in diabetes
patients was also analyzed.

¢ RESULTS: In non diabetic group, high HbAlc group
and normal HbA1c group, CST was 239.03 + 11.55um,
254.38+ 26. 44um, 247.07 + 19.51um at 1wk after cataract
surgery. Their CST was 241.00 = 11.15um, 271.55 =
61. 05um, 248.64+ 38. 28um at 1mo after cataract surgery
(F=3.001, P=0.048). Besides, there was a positive
correlation between HbA1c and CST at 1wk and 1mo after
operation in the two groups at P=0.01 level (r,, =0.338,
lMmo=0.297) (P<0.05). The postoperative macular cystoid
edema in non - diabetic group, high HbAl1c group and
normal HbA1c group were 0, 5 (5 eyes, 17%) and 1 (1
eye, 4%) respectively. In non diabetic group, high HbAlc
group and normal HbA1c group, CDVA was 0.07+0.06,
0.12+£0.10, 0.09+0.08 at 1wk after cataract surgery. Their
CDVA was 0.03+£0.06, 0.11£0.15, 0.11£0.09 at Tmo after
cataract surgery. Their CDVA was 0.02+0.04, 0.08+0.12,
0.06+0.06 at 3mo after cataract surgery ( F=3.272, P=
0.045). The differences among three groups in the CDVA
were statistically significant at 1wk, 1mo and 3mo after
surgery. There was no significant difference between the
high HbA1c group and the normal HbA1c group (P>0.05).
However, CDVA ( LogMAR) of the two groups was
positively correlated with HbA1c at P=0.01 level (r,, =
0.425, r,,,=0.235, r,,,=0.332). There was no statistically
significant difference in the changes of CV and SFCT
among the three groups, and the trend of changes among
these groups was approximately the same.

¢ CONCLUSION': There is a close relationship between the
microscopic structure of macula and HbA1c before
phacoemulsification in diabetic patients. The risk of
macular edema increased in patients with hbalc >7.0%
before surgery. The best corrected visual acuity of
diabetes patients after surgery was significantly related to
the hbalc value before surgery. The higher the hbalc
value before surgery, the poorer the improvement of
vision after surgery. The level of HbA1c before surgery in
diabetic patients is related to the anatomical structure of
macular after cataract surgery. The risk of macular edema

after surgery is increased in patients with high HbA1c
( HbAlc > 7. 0%) before surgery. Meanwhile, the
preoperative HbA1c of diabetic patients is closely related
to CDVA after cataract surgery. The higher the
preoperative HbAlc value, the worse the CDVA in
diabetics after surgery.
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thickness; subfoveal choroidal thickness;
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subifield
corrected

Citation: Wu S, Tong NT, Li HH, et al. Relationship between the
structural and functional changes of macular and HbAlc after
cataract surgery in diabetic patients. Guoji Yanke Zazhi(Int Eye Sci)
2020;20(3) .442-448

03l&

P P B 5 S5O0 s R 3 R ) Bt ) R R PR 22—
g IR 5 R W PR s B A B4 5 A%, HL v HR L 20a &
A R R R SR PR R K ) b
L, AR I 35 1Y S8 B M AR B 2 . I B - ARAE S —
T £ P 38, 7= A %) 9 i SN T R o i HIR JEC 1 5 A
— 5 | B RE XU IO J Dk 4% S 40 S 4l v i e A
FORJE IR T W

FEIG R TAEH, 22 % 25 2 W AR I IR A A IR
9 B3 TR T AR U0 A M W /KT, HL B 32 A PR 2 45 ) L
FIERR . BRI 203 () (HbA 1e) SR I 8 ~ 12wk
)T $57 MUARE KPRV i B LA AR R . A WS R
HbA Le ¥ WA R 8 75 FL AL A J5 45 b W0 I 158355 A8
TR 1 e PR 2Lt mT DA A R o 0 T s 745 A e 1) T
=2 TN

ARHFSE B TEE 2 WA AR M JR A 2B FIAS ] HbALe {H
FAPARE PR 9 B A 1 P B R I AR S 5 R DX AR Do) A ik 285 i 4
TREEF AR SR S5 BB T, 73 B HbA e 5 H G B RE
BE IR TG HbA e {E X T50 DU A PR s 28 3 Y s R
FERL T EE T . I01ERK: HbA Le 18 B IR A8 25 1 N AR
FAE A (9F B0 5 X B R T AR U AR S5 A
NG I R AE SR — 2 I RS S
1 X &FA*E
1.1 338 I R B A5, B 2016-10/2017-12
(B S ERE IR B P LA A A S B AL
R 82 f] 87 MR, A AR IR H 41 (4% < HbAlce <
6. 0% )28 15| 30 R FIHH IR IR £ 54 1] 57 HR | B4 PR 41 S 4>
4 &5 HbAlc {8 40 (HbAle >7.0%) 28 i 29 IR F1 iF %
HbAlc {H41 (HbALc<7.0%)26 %l 28 IR, AEhrifE. (1)
F A BT AR G R IR, FLAR G e A Big s (2) BRI
BEZ NGRS R 2 BB RIE I IERIEYT , EUBE R
5 3a Db, HEBRARE. (1) B R R HTE YA 5 TR
M OCT g i, s E IR O R 5 (2) BEfEA
ARRAM s AR TFAR S 5 (3) DR 3k 248 5l 1) 2% sl 35 AR i
K5 IF B I 5 (4) &1 HABIR ARG 5 (5) A
REPEPI B A A B P H PR 5 (6) A JE B U7 ] &k A=
SRR TR B . AR FAMER] AR IR B R
BHMZERYTLGEIT2EE X (P>0.05) , W& 1,

1.274%  RAi =4 B &M IR B A, A 45 IR

443



EfrIRRIZAE 202038 £20% F3H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
BB F{57%5:1J0.2000@ 163.com

®1 ZHBE-REPLE

1 izf EDI-OCT HD Cross 3 EMl& SFCT A.0 FFH1{i;B.

90 &,

o) k3 R PR (B2 ) R CH/ 72 R R (XES, %) R (XES ,a)
A PR 20 28 30 13/15 15/15 68.57+7. 68 -
T HbAlc {H4 28 29 16/12 16/13 69.31%7.25 6.59+2. 69
1EH# HbAlc {4 26 28 12/14 13/15 68. 61+7.25 6.93+2.94
X*/1/F 1.127 0. 442 0. 092 -0. 456

P 0. 569 0. 802 0.912 0. 650

1 AEM R I% 2H : 4% < HbA1¢<6. 0% ; 5 HbAlc {820 : HbAle>7. 0% ; 1IEH HbAlc {4 :HbAlc <7. 0%,

®2 ZHBEFAHG CST L& (XS, pm)
205 MR %L AR AR5 1d RJE 1wk ARJG 1mo ARJ5 3mo
AEpE IR 20 30 237.87+12.04 238.00=11. 68 239.03=11. 55 241.00+11. 15 238.33x11.49
= HbAlc {4 29 237.90=+9. 00 238.17+8. 62 254.38+26. 44™¢  271.55+61.05"*"  238.28+8. 74"
1E% HbAlc {H4H 28 235.32+7.73 235.61+7.59 247.07+19.51%°  248.64+38.28"° "¢ 235 61+7. 19"

AR R AL . 4% <HbA1c<6. 0% ;=5 HbAlc {H4H . HbAle>7. 0% ; 1E% HbAle {H41. HbAle <7. 0% " P<0. 05 vs 5 AEWH bR Ip5 2 [=] st
[G] 35, 3 P<0. 05 vs =5 HbAlc {E4H RIAE] 25 ;< P<0. 05 vs R ZHARTT;#P<0. 05 vs LA 1d;'P<0. 05 vs [FAAJG 1wk;*P<0. 05 vs [F4

AJG 1mo,

£3 ZHBEFAREIGCV LK (X£S,mm*)
245 R %% ARHf AJ5 1d R 1wk ARJG 1mo AJG 3mo
FEHE PRI A 30 10. 28+0. 59 10. 2620. 56 10. 35+0. 53 10. 4320. 55 10. 2920. 56
/5 HbAlc fEH41 29 10. 36+0. 39 10. 33%0. 35 10. 58+0. 41%° 10. 69+0. 56 10. 35+0. 33
1E% HbAlc {41 28 10. 24+0. 35 10. 2620. 31 10. 4120. 33 10. 59+0. 41¢ 10. 26+0. 32

FE AR AL . 4% <HbA1c <6. 0% ; 5 HbAlc {41 . HbAle>7. 0% ; 1E% HbAle fH4H . HbAle<7.0% " P<0. 05 vs [i1 21 AR Hi ;° P<0. 05

vs ARG 1d;°P<0. 05 vs [FZHARJG 1wk ;£P<0. 05 vs [FAIZHAR G 1mo,

FE ZUBRLT e R S IR R AR A P R
A/BH#i IOL Master 5, i B E YW W —F AR ERH
Infiniti 4875 FLALAL, W4T 3. Omm f5 ) 11 48 75 2L Ak (3 4 s
W 3B A AN TSR AR B TOL S PR f T 4 B (1)
ADAPT-AO(A=118.0), AR#f 1d, RJ5 1d, 1wk, 1.3mo
A, R B b o L e R E R E
(CDVA) , #5 5 LogMAR #1773 R FHSD-OCT 44 45 41 i
T BE X, 4 B B 2E AT A 3 A B, il s CST L €V
PCME W2 WibnifE A AR5 CST BEARRTIEHN 2 565 i 2 LU
I, SFCT Wy £ EDI BLxUFT 3 BEX HD Cross ¥4
(HEH 0 FERTO0 ) ,3E BT RPE JZZE BB A0 U 5,
VLR FC &) 35 300 wm Ab & (K 1), B A7 6
ARAGH I, ARET 1d R E 25 18 8 bk Re , v A
TOSOH 1 G7 HEAk I 2T 85 (AR FH 1o 50 A 2 335 25 A
HbAlc {H, Ph_EFFA KA a0 34 i ] — A e & k47,
Geit 2 1. R SPSS 21. 0 B 14 3 47 504 58 31 43
e, 5 PRSI & 4 Shapiro— Wilk 47 1F 2% 114 6 46
JHEE bR o 22 7, 43 2808 R B8R B 0 B (%) 3

444

TR AL RIPE R AR A B HE HE AR T S R 5 45 4L ()
AR LU R LSD -t K 36, 45 4 Rl 2 L BCR O 25 F
Kig:, Z R EZ W7 25504 e 45 41 CST . CV ,SFCT
K CDVA ) 22 5, 240 9 A [] I 1] 5 0 2 1) 5 7 1L %5 P
LSD-t#, HbAlc {5 CST.CV . SFCT & CDVA HyAH XM
K Pearson FUEAH AT, 24 ARE PCME & A= %A
Fisher K55, LA P<0.05 H2ERA G #E X,

2R

2.1 =ZHEBEEBRNEF ARG CST.CV #1 SFCT T
Kb —“ABEANBET ARG CST.CV Al SFCT H3E
ZR AT G2 L (CST: Fy, = 3.001, Py, = 0.048;
Fop =15.934, Py = 0.001; Fp o = 4. 648, Py 0 =
0.012;CVF,, =0.828,P,, =0.441;F, =72.274 P, <
0.001; Fppurpy = 4483, P,y = 0.002; SFCT: F,, =
0.168, P, = 0.846; F,, = 100.548, P, < 0.001,
Foman = 1. 512, P 01y =0.219 ) [ WLER 2~ 4 25 AH 3¢
B K E I, £ H B EHE A HNEAR G CST.CV 12424k
P TR ] A a3 A HE RS 1mo I 1k ) 6



Int Eye Sci, Vol.20, No.3 Mar. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email :1JO.2000@ 163.com

k4 ZHBHEFAEG SFCT L& (X£S, um)
215 AR % AHi AJE 1d ARJE 1wk AJF 1mo ARJF 3mo
Al PRI 21 30 292.17+43. 63 292. 87+43. 05 296. 63+42. 34 298. 63+42. 67 299. 50+42. 47
& HbAlc {H4 29 285. 86+34. 33 286. 24+33. 85 291.79+35. 21 294. 72+36. 60 296. 86+36. 82
1E% HbAlc {H2H 28 286. 14+43. 14 286. 68+42. 82 290. 89+43. 42 293. 18+43. 33 294. 71+42. 96

L AERE PR AL ;4% <HbA1c<6. 0% ;7 HbAlc {H4]: HbAle>7. 0% ; IEH HbAle {H4]: HbAle<7. 0%,

350 p=
- [E¥HbALcH
-=- EHbAlcH
JEERABE
. 300 T
€
=
-
d
250 =
200 1 L 1 1 L
ABI ARiE1d Rig1wk RiE1mo ARE3mo
B2 ZHBEFARAWEAEMES CSTHEL,
110 = = [E&HbALCH
T - BEHbAlcH
-;/I IEFERAE
i AN
£ — - 1
E =
> I
© 100 b L L
95 | | | | '] |
ARe7 Rigtd  ARiFiwk RE1mo  ARE3mo

3 ZHBREFANBEARMNER CVHEX,

400 p
- [FEHbAlCH
-=- EHHbAlcH
EaREE
350 |
E 3
]
—
5 300p | | ‘ |
5 —— ——
%0k + + T T I
I Il | | 'l

AR ARE1d RE1wk ARiEtmo  ARfE3mo

4 ZHABEFAEEAERES SFCT MWL,

3mo IHEEAR 5 2 AR i KF-, Horb s HbAle (HAH B H AR
J& CST 38 fin e B A AR PR s 2 FIE B HbAlc (B4 5% 1
K BRE A NBEAR G SFCT B84k B8 i b Tk 3
ARG 1d, Imo BF EFER, R 1 ~3mo J5# T F i
(F2~4),

2.2 HERmHEE HbAIc 5 R/E CST WX S
iz FH Pearson FRE #H OG0 H7 B HbAlc {H 4L F1 IE % HbAlc
{2 3% HbAle 5 ARG 1wk, 1mo I CST BYAHE1E, &
BPHTE P=0.01 7KF E2IEA KR (0, =0.338,
P =0.297)  BIARRT HbA Le {5 25 A IR 58 % AR5
Iwk Z 1mo s CST & ik A & (& 5) .

2.3 =HBEANEFAEI/E COVA T EILER —4
BEANBETRATG CDVA W7E 1L I i 22 34 it 2
B (Fuy =3.272,P,, =0.045; F,;, = 168.975, P, <
0. 0013 F iy = 1. 707, Py = 0. 146 ) 5 28 17 195 P Lb 4%
ALK, AT 1wk, 1 .3mo B HbATe (B 2H AEHEME R4 | IE

# HbAlc [AALAEHEREIRFRALA) CDVA IR 78 il
HEX(P<0.05 ), % HbAlc {H 4 F11E % HbAlc {H4H 1Y
CDVA B HER LGB L, RS,
2. 4 #ERR % B3 HoAlc {E5 CDVA WX R #F—
AR HbALe (41 MIEH HbAlc {H21 % AR AT HbAlc
H5ARSE 1wk, 1.3mo BfH) CDVA (LogMAR) #4T Pearson
FREEAR G0, BB 7E P=0.01 ACF - R EMHEH 2
EM KK R (rppw = 0.425, rpp = 0.235 0 =
0.332), LKl 6,
2.5 ZHEBEEANBAE AL SEREKR PCME X £ X1
B AEWHIRHEAL . & HbAlc (41 FIEH HbAlc {HAL &
FHHNEARE LN T RARIAEIR PCME 4352 0 IR, 5 iR
(17%) F1 1 BR (4% ) , % Fisher WAG IS 1015 = H B H 1
WEEAR J5 PCME 4R 2EZR BRI E XL (P =
0.021)
3iTit

Bt W DRI %97 26 0 H 25 38 A PR R B
WEEFARBE PR FERMZ " FAREI S HATE
Xif P R ME— T AT A A Y P R LA R
AR VLHARAER B T B BI5/ R 5 98 5 B0 % S0 A
BHSCR ETA S, 15 K& 4 5 H RS ) Bk 52
B BRI AT T PR R A R I T B B R BRARL
AR S BT AR W R s AR BA R W
W, XS W PR o B AR T LB K S A o A — JAS ]
2RI (]

HbAlc B IEH 2T 8 U6 AR FU ) B, BT LA
S ZT A T A8 SE I T 5 24 HbA e 75K P 538 18 g i, 1
AABEEAL LU IEH P8, 5 BOM U 8 R 22 Ak T B4R
Ao P, B HbAle 7K P T {40 o Ji Ak T i SR 2 T 5
AL 4 107 5K 1 1 U 0 4 2 O T A S B
AKBh A SN, B #IE UE S, A R B E 1 HbAlc
K250 AN EEAR G DR U BEE 0 RZHeEH AN
LA AL AT AR i T B IR 35 6L 3 A R RS S A 1Y
FRASIR, 3 B it — PR Do) JE8 57 s 4 FH B 408 003 5 11 P B 2 R 1Y
BUBE A 1 %o T 88 P S e B B 3 ) ) 8 Bl ‘e B i %
IE A 5 LA K 8 R 2Ot AR N, 1E— 3 1 A B X
A5 A B PRI, 5 L 1B e T B BEAK i, I
SEARSF IR AME

BEBE DX A RN ZE A8 19 1 H 2P B R A IR e A A
AR EE TSRS, OCT R, X0 75 BAT H 6T Eb 2% 58 3 R
I ARG 5B X GO 25 25 0 B el AR 1 40, 74 3 AR I 90 ik
BRAER B ARSE . FRATHF5T & B, 5 AR B IR % 3 M
Fb B R R ARG Twk ~ Tmo 25 BE X 00 190 i JE J38 (14 43
I B I 33X TT R - HOR  ES  4  E E TE  AZ T BT
AR5 A O 5 [ AF 28 B B vy ) I 7K ST i A It R

445



ERERRIZAE 2020 FE3F 5208 HE3H  hitp://ies.jo.cn
E31%E :029- 82245172 85263940 B8 5{5%8:1J0.2000@ 163.com
Assor B
5004
] o o
)
) o o ©
300
_ 400
E B
= 3
% B
5 oo ° =
250 o o0
ooo g2 o Bo = oogo o - =08
000 o © 00 _© °
] ° o °.0.0 °g
o r 8o° 88 ?,°§ 0o °
°
200 L L L L L 200 J ' 'l 'l '
6.0 7.0 8.0 9.0 10.0 6.0 7.0 8.0 9.0 10.0
HbA1c(%) HbA1c(%)
B 5 MHRFEZEBNEARE CST 5K HoA1c ERMEXEDH A RS 1wk B:RJ5 1mo,
Aoat B C
06 | 06 |
03 ’ ’ 05 | 05 |
04 04 |
< ° < °
2 o3} g o3t
O 00 o Q o ° °
02 02|
01 © 00 00 © ©0 0000 ° O oo 01 | © 000 00 O o 00
0.0 L L L N N Yo bty 4 F 00 0 099000 @ 00000 000 O q
6.0 70 80 9.0 100 6.0 7.0 80 2.0 100 6.0 7.0 8.0 2.0 100
HbA1c(%) HbA1c(%) HbA1c(%)

6 MERFASEZEEHNEARE CDVA(LogMAR) 5AR BT HoAlc EHIHEEESHT A RS 1wk B:ARJS 1mo C: RJF 3mo,

x5 ZHBEAMNEFANE COVA WELRILE

(X£s,LogMAR)

215 AR %k AT RJg 1d RJG 1wk ARJ5 1mo ARJ5 3mo

A PR T 20 30 0.3420. 15 0. 05+0. 07¢ 0. 07+0. 06° 0. 0320. 06° 0. 02+0. 04°*
15 HbAlc {H4 29 0.3320. 15 0. 08+0. 09° 0.12+0. 10™° 0.1120. 15"¢ 0. 08+0. 12"
1EH# HbAlc {H2H 28 0.340. 18 0. 05+0. 07° 0. 09+0. 08" 0. 11£0. 09" 0. 0620. 06"

0 AR B IR G 2H . 4% <HbA1c<6. 0% ; i HbAlc {H#H . HbAlc>7. 0% ; 1E% HbAlc {HZH :HbAlc<7.0% " P<0. 05 vs 5 {F W 3 ik 41 /] it
8] 155 P<0. 05 vs [R|ZHARHET; P<0. 05 vs [AZHARJG 1d;5P<0. 05 vs FIZAAG 1wk; P<0.05 vs [FZHARJG 1mo,

o) JEE 5 e 460 40 B ™ B SE A R G I TE B R, A T
HbA 1 ¢ {EZH 48 PG H 3 3 0 DX 00 o0 JI 52 B ) 346 e 1
HbAlc B2 PR B I

H TR 22 i o o 4 1 00 Do R JEE 3 1) el A8 5 0 )y g A
R DIAH 1 I AR it o ) 5 38 348 Jonn R0 0 f5 25
A B JE AR A AT LA R A G B R S R X
P A TR A0 3 P e 1 B i 1 A e R 2 R
S L e 2 A W A R o B 5 R RS A8 ) A R R T A
Ko AFRMERERFEEANEARGAE 174 B EE AT
A A R IO 928 U /K e 5 LR D B S R 1 4 £
B BRI BE 23 1 AR 5 ML) AN, R B BE XA AR
PR TR, B AT A X B PR R N B R R B T
3mo &I, Wl PR 8 N AR S SR AR TR AR ) B R4
DAL ) ARAR 5 B DA ) R B Y O R Y, R
HI HbATe>7. 0% (1) 58 Le AN i £8 5 R 5 1 56 DX AR
Do 2 1 i B i, O ELXE T B R S D BE AR A —
FERUSEIR . Yang 55" HH G A BEMERF 5t & BL, B DR % B

446

H Y HbAle K-F-23 520 FIINBEAR G DR ERE , S BOR G
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