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Abstract

Objective: To analyze the differences in corneal endothelial cells between diabetes mellitus and non-
diabetes mellitus following Pars Plana Vitrectomy (PPV) using in vivo confocal microscopy. Methods:
A prospective study was conducted on patients following PPV. A total of 23 diabetic patients and 23
non-diabetic patients who underwent PPV without combined phacoemulsification and intraocular
lens implantation were enrolled over a 10-month period. Data recorded included age, sex, specific
surgical procedure, operative time, and glycated hemoglobin (HbA1c) levels. Corneal Confocal Mi-
croscopy (CCM) was performed preoperatively and at 2 weeks postoperatively to measure corneal
endothelial cell density. All statistical analyses were performed using SPSS software. Results: Cor-
neal endothelial cell density decreased in both groups after PPV. The postoperative corneal endo-
thelial cell loss rate was significantly higher in the diabetic group compared to the non-diabetic
group (t=-2.579, P = 0.013). In patients with HbA1c = 6.5%, the endothelial cell loss rate was pos-
itively correlated with HbA1c levels (b = 0.036, P = 0.036), indicating that for every 1% increase in
HbA1c, the endothelial cell loss rate increased by 3.6%. Furthermore, no statistically significant dif-
ference in endothelial cell loss rate was observed between diabetes mellitus and non-diabetes
mellitus when comparing short and long operative time subgroups (P > 0.05). Conclusion: Corneal
endothelial damage following PPV is more pronounced in diabetes mellitus, suggesting that a hy-
perglycemic environment may exacerbate impaired corneal repair. Diabetic patients with HbAlc 2
6.5% are at significantly increased risk of postoperative endothelial injury.
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BUHIL, -3 SRAE G PR A OR3P 5 550 PR s 25 A TS P4 2 A0 B D R PR 71, SR LR AR ARy il 1 (1) S Bt 1 7
B R A B P B AR X BT (s ALY X L 25 AR . BB REAL . AR 48
B PRI AR S A2 . R PN 28 S5 B R BEF R 7 5K, 75 2 5 I 9 v R IR R A D) Bk T R S5 A TS P s 400 i 2%
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AW —TURTHEYE . JELL. JERENL. R BIRT BEIERT 78, 25 B KM B R iR AR R A 22
L AT R, FERFERR ERE S RN TR AR 200, BT 258 8505 50 7 A 1 HIRUR],
FARAE T B AE F . AT 2024 4 3 HE 2025 4F 1 ATET 8 K2 S B kA7 3 ik )
BRFAR HAG I (A Py Bk 5 FLAR R AN T AR R 5B 46 N, /ELHE 16 FE 14 9 PR 93 A0 IR i A% . FLIR
PERLRSERGRS . BB AR A5 2 . BEAE B ADIR TR IIMBEFAR . ANBEFAR. iRk, R4
P AR R AN OGRS 2 5 H WG HERR AL /i 2 oh . AT 2 538 0 Wi, B—4A
BE R (23 N 23 BR), 5 T AUNARRE R R 423 A 23 [R).
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BT S IMA NS5 #H ARG HEBT A BAEE . ol B8 SR T T VR, ISR AT 3L
B, QFERER . AN E AT, TS S5EERTAARG 2 EHZ CCM . frafd
Y 2 AP R RAT, WA R AR B AT — i SR B A R K (%% =, Santen Pharmaceutical Co., Ltd.,
H )T BB EAT BRI o e A 5 TR ST iR 2 TR BRR O W SRR R AR A Sk A, FEAIE AT T $8 7 KT A
] 52 AR ER . Bl JoH R n i B HE I, B BT o S M R T R il . CCM A BAAE 400 pm <
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23. FRER

A AV TFARLIH 1 AR FE RSMFHEAEE BT EERIREFRESET. FAIFG
Ja, AR 2RI R aE I RE, 2.5% R A4ERRBUE SRR E B Rk, R, 2% 2 REECE 1% IkRH
5 ml BRJG BET BRIEE, SKH Stellaris PC “F- 4 (Bausch & Lomb, Rochester, NY, USA)#EAT 3 JHiE 23-G F1A
PIBRFAR, BRI T AN, £ IR P47 5% % (BSS Plus, Alcon Laboratories, Fort Worth, TX, USA)
VEJIHR A e, FR A 75 S EAT A IR0 ke, A =R 2B B R I S 78 B C3F8 X
PREEM, ARG T IR YE RS RO ORI RV R R A 25 40, EeKOh 120 4y
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BAFREAT RS D), RS R EE M TP B . I A e PSR ST A HR A=
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Figure 1. Corneal endothelial cell density was counted by CCM software
1. AEARMEBEZEER CCM B G#ITiH S0
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AW FILAN 46 BT HIADIRIR M EE, R T ARG WA : ARG R23 6, ~F
BIAERE(51.09 + 9.64) & 1 5HEIRR 223 7], “FIIMER(48.77 + 10.22) % . WHLALEFI4E RS M I (A s 48 78
WIRA R ESG I FZERP > 0.05). B IMLAE H /K 20052 P 4R 2 5P < 0.05), JERERBEH A
5.80% (5.40%, 6.25%), HEIRIRAN 6.30% (5.70%, 7.38%) (£ 1)o N T HE—H04r, FATLL 60 235h N 7
WFAREAK AW TR (<60 70450, 28 #i) 5KBHLAL (=60 705, 18 #i). LEHRIPIRE, &3
Weem oy VL . JERE R A T AREF RIZH(16 ) AERE PRI T AR I ZH(7 1) B PR 98 5 - AR [R1 4 (12
) S BE PRI AT AR TRI (11 ) (5 2) BbAE, ABFFIEL 15X HbAle > 6.5% LA ¥ (15 1), ik
=N T B AL B KPR R RS PN B A B

3.1. RETARAEEEEMKT
AT 46 FIEFARF CCM WE RN, AE0E R ATT A K1 35% B2 N[3039.33 (2778.50,
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3137.50)] no/mm?, ¥ R4 N[2954.33 (2729.17, 3090.08)] no/mm?, P ELEZE 7 IS8t (P =0.838).
ST Bor, ARATH RS 5E @ =-0.062, P = 0.634). FELILZLE A (= 0.158, P =0.227)4 1 &
FRRME

Table 1. Indicators of DM group and NDM group in this study
= 1. AR HERREMIEERREA B EIBIRELER

A AEHE R AL (n = 23) PEIRR AL (n = 23) P{H
FER(Z) 47.7+10 50.8 +9.3% 0.439"
AN g 6.8% = 1.4% 5.8% + 0.8% 0.032%
FARI[A] 63.3+27.6 53.1+21.6 0.247
AR A JEE P9 R 4 %% B (no/mm?) 2873.4+351.4 2873.4+351.4 0.838%
F RPN B 4 i % FE AR 2K 2 (mm/mm?) 439.9+216.3 276.9 + 157.9 0.026%
FHE P 7 200 2% B A R R 14.4% £ 5.9% 9.5% + 4.9% <0.013"

e RBEERFEIES AT, RH(X £5)FRR, ATMOL K, SREEEARFEES N, KA M (Q1, Q3)F R, 1T
Mann-Whitney U #556;.

Table 2. Corneal endothelial changes in DM group and NDM group by operation time
= 2. FRIF AR E 53 4E THE kTR 5 AEHE R m 4E A B LB EL 8L

JEF AR A4 (n = 28) " KF AR EIH D = 18)
AERER (= 16) HERF@=11) AR M =7) BEHRFE®n=11)

PN B ANM ARG 300.77 £ 168.35  403.06+153.03  0.155"  268.90+131.69  482.18 +326.28 0.122"

Ap P {8

teim
a]

FRE P 57 200 P 5 R4 2R R 10% + 5% 14% + 5% 0.074* 9% + 4% 15% + 9% 0.116"

E: EPEAREEH: FARKE <60 8, KFERIAM: FREE >60 58, REFHFEESM M, RA(XLs)
For, ATHOL RS, UREIEAFEIESS M, KA M(QI, Q3)%E R, 1T Mann-Whitney U #6546 .

3.2. REABRAREERERR

B BRIP4 AR T P Bz 5 B 45 2k B N [386.50 (293.83, 526.33)] no/mm?, ik 3 v T ARKE FR I 4H 1 [244.33
(195.00, 394.50)] no/mm? (P = 0.026), ZRAGIHFEE L FEIRFHBIRERNA5% = 7%), ©&Fm TR
JRIRA(10% + 5%) (t=-2.579, P =0.013), ZRA G 2= Lo

3.2.1. ERUEARNEBEERARSECNIESHEXYE
TE AL AT (1S By, AR PN Bl 28 B 45 2k 2R 504 I 210 85 (/K FIEAH 2%(b = 0.036, P = 0.036).

3.2.2. FARMEIXAKAREEREF N
TEFE T AN () 2H AR R 2EL (AR S5 P B % 452 2% 5:(309.77 + 168.35) no/mm?, i JRIFG A 5 P 2 %
P 2N (403.06 + 153.03) no/mm?, (t=—1.467, P =0.155), ZRTLGITER S JERE R AL A R 2 B
KFN10% + 5%), BERIRAL N 3 FEI R N(14% + 5%), (t=-1.862,P=0.074), ZRLGiT%m L.
TEA T AN () 20 AR R I 2EL (AR S5 P B2 % 453 2% 5 0R(268.90 =+ 131.69) no/mm?, B FRIF 4L AR J5 3 52 2%
FE S (482,18 + 326.28) no/mm? (t=—1.632, P =0.122), ZRTLGH5%7E 0 ARG AL A B350 2%
(9% + 4%), BRI A B F N (15% + 9%) (t=—1.664, P=0.116), ZRTLHiE L.
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A FEE R RTEBI AV T ARG, PR AR S (A P B 2% B BOR AT AR LB, AN B2
ARG R BRI B m TR, 5 R B0 R 48 2 R AT s aiiE L 2, 18
ARHTFAMEN B3 RIS OL Y, FARIVAE E M A b, s ik & B LA SO, b
FIANPRFRIE —MES, LR R AT ISR LA, W8R8 AL AR S PN B 25 e R B3 T AR R IR
i, It BAERELG > 6.5 mmol/l I, # JIEE A Rz 25 B2 1A 40 2 26 5 WAL AT S5 35 1) BORE S, B AL BT 17 1 mmol/l,
PR N Bz 2 BEADUR 2T 1 4%, XM T IR I TR LS BRI PRS2 o 5 T F5 AR [ F 43 2 23 A 42 1t
THZER: TWERFARR (<60 78l & KT ARERIZL(>60 4381, Hl bR S 1A 5 4
HER KRB TR EER .

TEBRAE O T, TR PR ot A7 BB SO P 8 458 AN — o — TOU{S8 P 7 8 P B2 6 A 1) B E A
G TR 5 R TR R0 2 T A T P o 00 2% 3 2 K T B SR R 35 [ 16] . [FIFE, Calvo-Maroto 55 A4t
T T SIURE FR v 15 S B 1 A0 IR A A ROGT A JIE Py 1 %5 B 1 A R & 2l [ 17 ] {H2 7E Mortazavi 55 A\
FRIIF 5 o A e IR PR 5 5 0 I P S S B AE SBR[ 18] 0 AT 50 A L 82 3] 19 4L A 1T 8 P 2 4 B 25 R A AE
REER. FMERNERTRS AN AN S EERAGL, FERMNGTHEIES, 72T
DIIGRTFA TR R0 HE 2 I 7 W 42 1) [ 407 R JAR 5 1A 400 D 3 A R R P 3, R 2 VB VI 3R
PRIGRRIN R AR ) £ 3, AR AT R Ze K7 2K, AT R R AN FMLIX 3 A O auit- s = 5, &
F55 R R 7R 1) 7 R S R R S ) DA K% MG o W 7 R 5

BOEAEAIF U S PRI A& A J5 AR R I B RG R 2R . 7B — N2 B AR VIR AR 400 1] 835 bA A1
W7, Chung 55 NSRRI B8 B A VIR A S HIFFSEE A b R i R A 50 19.9%, 1
TARRE ORI R A2 10.4% [19]. [FIFE, Chen 58 NBIBEZHT 1 96 B8, il 1 22.4% M B A DIk
RIGFREIHRRE IR AEZR, I PRI A J5 I b R4 i 0 2 B R R [ 12]. KRR, B IR
HREEARE SR, HAERGE S KA AR RAER20][21]. SZRTHIFRAR, RGO RESTRE
FENET AR BESATIRT R EE . 72 E AREE S AR BRT RS, 22 MMEY) 10 LU 7 e & AT RE
HEESENB A, Btl, SAiE T AR )RR T AN A RN Rz (4 BAR R TSR LA IR R L

B PRI A IR O Tl e S5 2 MOLRIAE D¢, an s b 75 S 0 JORE IS A RIS Sl R RS . &
MBEAETR, PR IG 2 S500 A7 5 P4 2 4 Na*-K - ATP B A DL A 40 M 5 5 a2 ZO-1 kb, kTl
NI BE T RE[22] [23], 7L P o 975 735 A SO 6 A0 4R 7= A2 1) B PR R SR M R S R A AR, s
AN TER, A SEAEN AN E 5[24]-[26]. Mok, LERiRThEREREAG AT fE 51 & Lk Py i v 42U
TR AEE R A[27] [28], AT R LRRIAR B WE[29]. BEESRDIBRA TR NN, /7 E P 2 2 AR IR
JE 3 Bl AT R 2 I EAE PRI A AT MG TS o EAh, AR BE RS A I e, W K SR ] e
FARE N B e A B R BN LA I 3, T A4 7 I R R 5 A B P B KT TR e i LA . ZE AT T,
PR E SO ERE R D 5 AR RS RO 2L IR0 (1 A 3 1, X AE— @ R BRI R, (A TREA
HRE, FRATRBEH— D EA R YL A, B PRIIRAS KT A I P B (R RE i & RAFAE 22 57, Rk
BIF 9 B BT BE KA AR & AR IS S FR ) 2R 8 5 0 PR i 2 1R) R 28 FLAE o

HATREB TR, FARB A ARG I RIERREF F . Chiang 5 NAF LRI, ARJE—
WA R IR 5 A b R S I B T TR ) R B35 2 R [13]. [AFE, Sarici % A15HFARFE
SR T AN BE TR _E R A SBR[ 14] 04518 . bAh, Chen 25 i [B] )9 /0 4 iiE S FANHAE] 5 PCED MR 476
BEM R 12]. BT R, R AR TR T AR LH 3 WS 208 R 58 #5200 i 25 P
PR R ETE R, (AFERHKA R HMEARREAR, T F AR K B #2500 A R M
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BT T F AR R R 8T, 88T T HbAlc > 6.5% /B3 #f1 5 I 4 o FE H ok R 5
HbAlc 4 EFEMAKNE. WX —EERIHRE, — i, — BEFIRBIRIAIS W e, AR e C A7
TETREE RS, IR PRITIRZS AR B (1T BAK (¥ HbA Le {8) T BE BCAAR G 45405 AR IR £ 2R g R 2 5
3T, AT AR T R R RS, (A Y RO PR iR SMEUR . DR, R RS DR A AN B
SUKHT HbALc B, IRLAZRAN NN 1 I P 5 4 85 R 55 4 SRR 45 A 7 B 1 Y L DA

XA R R SR A IR JE 25 ™ A P A0 o B A o 3t 1 T 2% 52 ek e B 7S 11
o Ja S0 I T ARBGIIPE S P B TR 5 AN R A A B A A, SR BRI A IR PR BB
B TCi2 B AR BB 1A DI B T AT A7 A B ) JRARGEM, - M AT REAR Al — I3 ARy B it — 2D SRAREE Y
Pz ALk, FATEBOR T IUAT WX BB VIBR P AR BT EE S R 2 A HT MRS AR s R A R Bt
B, NHHTHL CCM Rl £ HITF AR, MR AT MBI BB A, 7 MR I A EEBA B2 57
W, AEL CCM; BT R 75 v S ) A R 9 15 7t o

KB TAAES TR YE: 55, HOURApL. B—REVT, HARARM=46), FilMueItHA
RS [ELEH (n = 18) 70 B 32 FBR o« Hik, RAERGAEH| T ARIGAL . R HEVR . AJa 45 R R H R .
=, R RKIBEVI RS, REEVEEAR R TN AR RGO, AR BT R O ARG 2 . EE
BT FARE R A R A 2B, 5= 3~6 AN H B IaIBE VT2, Toik ) W LA R R et
SR A B R (52, A BB PN B A0 A A2 45 s 1 RSB RS AT I R W B O, A, AT
KA RABE B R T Ua . 2500, PRAEFA T AR soma A R LT 15 o R 4 o 2
S AL B2 240 S0 PR TR 265 DA A7 e 20 P I A A AR T (R A i bm . AROK, LI AT KRR, 2
O BAFI LU A5 IR & P . NAE 2 AR AR W NE 2 FARSH G AR)JGAE, LRIHE R &
SN BB AR RS KB R 3R, 3B 75 BN T 2 A AR AT VP Al O FR A e A SE =i o B4k, A
BEARSE 6 DNH K12 DN HBAT AL, DUBER A K 403 i ah A 224k, AT 52 B vk D) RR
FAR IR PRI 5 1 5 I UIE (4 A BR3P SRS

5. &g

LR LR, ABTTURY, BRI T ARKINEIRP 5, HARJS A5 B4 FE 4 B 2
BERT AR B3 . SR AEREL M2 A (HbA Lc) > 6.5% I IE IR 3, ARG R AR N R4 R
Bor 2 o RS AU, S ORI PR A8 SR SR A 1) B T A A R R g S o X i dal 45 32 401
RBIBVR VISR T AAE B2 ) AN CE A B P9 B B 2 5 0 (1 R, RATREAT CCML A . fEEAT 4
FARABA T AR, S S AP BB, 2 R MR 42 ) AN LA A7 7 A B2 D RESZ i 5, U
R AhTE CCM. BEAL, AR JE AT 25 RS A F A0 2L e, JFInsiiid CCM ROBEDG S, - DUEES9 A B
ANAE TR iy L B 5 S IR B A B R AR A5 O R

B B

AW TCAFH B KA B B B R AR PR B b LS . QYFY WZLL 30631), (35 ¥ 38 mifh
[ =45
EEWH

7R B ARFRL A 2R G ZR201TMHO55, 75 5 K~ B & 2 B I R B2 2%+ X QDFY+X2023138.
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