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[ Abstract] Objective To investigate corneal transparency alteration in patients with type 2 diabetes and its
influencing factors.  Methods A case-control study was conducted. A total of 52 patients with type 2 diabetes
mellitus (DM) (104 eyes) and 23 age-matched healthy controls (46 eyes) were enrolled as DM group and normal
control group in the Second Affiliated Hospital of Anhui Medical University from October 1,2020 to October 30,2021.
Patients with DM were further divided into non-diabetic retinopathy (non-DR) and DR groups according to their
fundus conditions. Corneal densitometry (CD) was evaluated using the Pentacam. According to its built-in program,
the cornea was divided into anterior,intermediate,and posterior layers and subdivided into 0-2 mm,>2-6 mm, >6-
10 mm,and >10-12 mm annular regions with the corneal apex as the center of the circle. Pentacam automatically
calculated the CD value of each corneal layer and region as well as the total CD value. The influencing factors of total

CD value in diabetes group were analyzed by a multivariate linear regression analysis model. This study adhered to the
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Declaration of Helsinki. The study protocol was approved by the Ethics Committee of the Second Affiliated Hospital of
Anhui Medical University ( No. YX2023-129[ F1] ). Written informed consent was obtained from each subject before
any medical examination. Results The total CD value of diabetes group was 20. 24+3. 10, which was significantly
higher than 18.79+3.31 of normal control group (¢=-2.583,P=0.011). The CD values of the anterior layer,
intermediate layer,0—2 mm,and >2-6 mm regions were significantly higher in diabetes group than in normal control
group (all at P<0.05). The CD values in the anterior layer were higher in non-DR and DR groups than in normal
control group,and the CD values and total CD values in the middle and posterior layers were higher in non-DR group
than in normal control group and DR group,and the differences were statistically significant (all at P<0.05). The CD
values in the 0—2 mm and >2-6 mm regions were significantly higher in non-DR group than in normal control group,
and the CD value in the >6-10 mm annular region was significantly higher in non-DR group than in DR group and
normal control group (all at P<0.05). Multivariate linear regression analysis showed that age and glycosylated
hemoglobin (HbAlc) level were the main influencing factors for the increase in CD values in diabetic patients (8=
0.266,P<0.001;8=0.423, P =0.003). Conclusions  The decrease of corneal transparency precedes the

appearance of DR in patients with diabetes. Poor control of HbAlc level in diabetic patients may cause the decline of

corneal transparency.
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41 A JC DR 41 15 5] 30 R A1 DR 20 37 5] 74 IR , Horp
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Table 1 Comparison of baseline characteristics between
diabetes group and normal control group

4151 IR/ IR IR B (/2 n) AR (s, %) "
I X R 2 23/46 13/10 55.96+7. 44
R 9 21 52/104 29/23 56.90+7. 59
X/ f 0. 007 -0.709
Pl 0.932 0.479

T (aX® K5 ;b ST REAS ¢ B3R )

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

®x2 A DRAZFHEBLBFUELR
Table 2 Comparison of baseline characteristics among
different DR groups

#4851 BRI A SR (B /2 n) 4RI (s, %)
1F %) AR 2H 23/46 13/10 55.96+7. 44
JG DR 4H 15/30 9/6 58.40+6. 82
DR 4 37/74 20/17 56.30+7.84
X*/F {8 0.314 1.085
P1{H 0. 855 0. 340

T (acX® 800 b R R I 25 0007) DR R IR HL 0 IS5 45
Note : ( a;XZtest;b;One—way ANOVA) DR:diabetic retinopathy
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Figure 1  Pentacam zoning and layering diagram of cornea

A:Zoning of cornea B :Layering of cornea
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RS . P<0.05 Jy 22 5 A7 GE it 27 38 30, IR 42 A4 ol
9 2 %k 95% a] {5 X Ja] .,



th A S IR R 4 5 2024 4F 8 A4S 42 %% 8 #]  Chin J Exp Ophthalmol , August 2024, Vol. 42, No. 8 . 719 -

2 HR

2.1 K412 KHR CD (H
2.1.1 BERRR 45 IE % % BB 41 Z /BB CD {H 4
BT AEERN SRR, ZRE 10~ 12 mm J§il
X CD {878 8K, WOR AT G122 40 o B IR
HBEZRIREA CD U W m TIERX A, 256
Giit R X (1=-2.583,P=0.011) . HERAGAH B E 2
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W T O R X B AL, 22 R et B L (B P<
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2.1.2 A DR HZ KR CD AL IE % X 4l
JG DR 41 J¢ DR 4132 K5 MR A . rf LS )2 CD A SR L 3%
S Gl L (F=6.225 11.942 6. 720, ¥ P<
0.05) ,H:#JC DR 4151 DR 41 K IR AT 2 CD (H ¥ &
TIEH XA, TJC DR 232 4 IR A1 B rp 2 RS JZ2 CD A
J i CD A ¥y & F 15 5 %t B 41F0 DR 41, 22 5 ¥4 4e it
RS (B P<0.05) , IEH XTI DR 41 f% DR 41
ZRiMR 0~2.>2~6 K& >6~10 mm X CD i G4 L4
L RWE G L (F=3.787.4.521.7.020, ¥ P<
0.05), 0~2 mm FfI>2~6 mm ¥} X JG DR 44 1 DR 4
ZAGHR CD {E ¥ B & & F 1 % X 4], >6 ~ 10 mm 3f
X JG DR 4 Z ;iR CD {5 B & & F DR 4] #l 1E & % I

M, 2R WA RI#E L () P<0.05) (% 4),
2.2 BERIWGULS IEF X R4 2 AR IR CCT K A s P B2
RS

WH PRI 41 5 1F 5 X BE 4 e 8, &2 K iR CCT |, ECD
S FAIE 4HME EE ] 25 R B T Ge it 24 3 L (1=-0.975
~0.566.0. 940, P>0.05) (£ 5).
2.3 SZMBERE R Z KR CD (E EEHE

Z R ZE L H )7 FE R CD = 0. 266 X4F i +0. 040
CCT + 0.423 x HbAlc, R = 0.527 ( F = 37.093, P<
0.001) . Hrf' \HbAle Xf CD {H 545 A, HbAlc 34

K5 BEAZTHR CCT RABANEMBESHILE (xs)
Table 5 Comparison of CCT and corneal endothelium-related
indicators between diabetes and normal control

groups (xzs)

avi ki Nk

£l L (%)

TR %5 CCT( wm) ECD(/mmz)

Ml PR i 2H. 104
IERX R4 46

544.63+29.45 2 651.04+278.86 52.33+10.24
538.89+40.72 2 621.15+338.45 54.15+12.45

A -0.975 -0.566 0.940
Pl 0.331 0.572 0.349
W (MSZAEAS ¢ K3 )  CCT: vh e ff 58 )% B2 s ECD: £ IR P B2 40 ffd

T
Note: ( Independent samples ¢-test)
ECD :endothelial cell density

CCT: central corneal thickness;

®3 BERFRASEEWMRAZTRRABEAERRMEXE CD ELLE (xs)

Table 3 Comparison of CD values in different corneal layers and regions between diabetes and normal control groups (x:s)

ARIZK CD fi

FRAFK CD

ikl AR %% B CD
i 2 H 2 I 0~2 mm >2~6 mm >6~10 mm

1E K X R4l 46 23.53+4.81 18.06+3. 11 14.70+2.50 14.31+2.28 13.88+2.17 21.71+6.02 18.79+3.31

18 DR 9 41 104 26.19+4.90 19.38+3. 14 15.06+2.18 15.44+2.42 15.03+2. 46 23.47+5.46 20.24+3.10

t 1l -3.086 -2.375 -0. 888 -2.688 -2.754 -1.757 -2.583

P1{a 0. 002 0.019 0.376 0.008 0. 007 0.081 0.011

TE: (FSLFEAS ¢ K )  CD e« ffy B0 3 A

Note: (Independent samples i-test)  CD:corneal densitometry

®4 TEDRAFEFEFERXMIKFEK CD ELLK (xxs5)

Table 4 Comparison of CD values in different corneal layers and annular regions among different DR groups (x=s)

AEER CD {H

AKX CD {H

21 51 R %5 & CD 8
i 2 )2 Ja )2 0~2 mm >2~6 mm >6~10 mm

1F % %F B4 46 23.53x4.81 18.06+3. 11 14.702. 50 14.31£2.28 13.88+2.17  21.71£6.02 18.79+3.31

7 DR 41 30 27.44£3.36"  21.30£2.09"  16.26+2.00"  15.21£2.19°  14.60+1.84"  26.22+4.04" 21.61x2. 14

DR 24 74 25.69+5.34"  18.60+3.17"  14.57£2.08"  15.53+2.51°  15.21£2.66°  22.35%5.59" 19.68+3.26"

FAY 6.225 11.942 6.720 3.787 4.521 7.020 7.635

P 0.003 <0.001 0.002 0.025 0.012 0.001 0.001

T 5 0 6k B4 H g, P<0. 0555 76 DR 41t g, "P<0. 05 (3P % J7 22437 , LSD-t )
Note : Compared with normal control group,*P<0. 05; compared with non-DR group,”P<0.05 ( One-way ANOVA , LSD-¢ test)

CD: corneal densitometry

DR W PR £ 199 55 728 5 CD - ) BRI % B
DR : diabetic retinopathy;
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1% ,CD {E 350 0. 423 5 HoR AR % AR B I 1 %7,
CD {91 0. 266( 3% 6) .

x6 HMBERFEEZHRRICD ENETERRSM
Table 6 Analysis of the main influencing factors of
total CD value in diabetes patients

RIS H B(95%CI) ITR(ATVEEYs i P A
W —19.878(-29.384~-10.372) 4.791 -4.149 <0.001
S 0.266(0.210~0.322) 0.028 9.385 <0.001
CCT 0.040(0. 025~0. 054) 0.007 5.394 <0.001
HbAlc  0.423(0.150~0.697) 0.138 3.070  0.003
s 0.271(-0.034~0.577) 0.172 1.762  0.081

T (ZHEERLMEBIAHT)  CCT. b s £ RS B2 5 HbA Le i Ak 1fiL 21
B CD A O BE 5 CL Al {5 X R

Note: ( Multivariate linear regression analysis ) CCT: central corneal

thickness; HbAlc: glycosylated hemoglobin; CD: corneal densitometry; CI:

confidence interval
3 itie
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JE S £F E LN HE B 2 2 T4, AR EIRIAN R, M A
6Lk RS A BT, TR DR AT 4 HES LN A L B T
BROGL, HA T 18] B HOUR G AT B BRI . 4R
2R PR T A B CRR N, DT AR IE T A A
UK B I PE" . Sinha 2148 IR 3h 4 B 19 £
I fz 5 55 ) HE A b S e B, o A T 10 J] i A PR
U BR A R o G 5 2 Ak R /N R A 2 25 4 B R, AR

R S 21 4 75 5 2 2 e R 52w o B o, 0 DR iR
AR IR R )2 3% BH BT R 1Y R R AT R A BT 4 AN A
T D 2T 2 A8 L R4 P 45 51 0 o8 B 40 M ) il
15 6] A% AT B 52 T o %) 375 B 2, L AS R 9 R R s 41 A
TE kT B N B 200 B B K 7 A O Al L 461 2 S e S v
A S TP B AN A X AR AT 5 v A R R Y
ALY N T

AR5 KB, JE DR HE#H 0~6 mm g [X 45 1Y)
CD fHHF I # % A B BT &, 2 5 A &% 8 .
DR 4% CD {Hiff — 2 F+w B 5 JC DR 4l b2 H
TG o VL g5 R R, A E B Y el AR o
T DR B A 5E i S R BT AE A X3, B
0 0375 B B ) T AR e R O R S R AR ok o
AH B 04T i RTRE R S 0 22 6% 1) 5 M R BR o RR 2 L b
Jo B R 22—

e X 30 B, R ] R S AR B R > 6 ~
10 mm X% CD {2 B[R %, Jo DR 418 1 A
JE CD (B4 T 5 % FR AL T 0 DR 204578 DR 41t 3
SRR H TR A R RS, R4S R K CD
{H B 728 Ak 5 i X 3 CD A i A2 ks #4— 3%, JC DR 41
e, DR AL H BN R 3 T BE 2 I A B PR O AR
CD HBFIE 45 RAF 16 22 SR o ARBF I, e J5 21
AT R HAR N 2 R AR 2 S 80h g 8 i CD fE
A AL HA I . Boote 21 il i ) A X 4k B
Tl e L 2 A T 4 2 % B, R S I D AT 4 T AR AR R A
6 mm Kb B 5 REORL, JE 20 DX SR A AT 4 1) 2 S A
25 B2 3 AT W U 1) HE B, v ke DX £ AT 4 S 1)
W IE S HES o B i 2T 4t B A% S HES 1 A5 e iR 5
TR REE AR Y R BRSO R Y LB B
B RIRS 4R HES Bk s, SR, B AL R
FE A TR R AT 4 2 W S AT A AT X R R
MM RESE T CO M TR % K18
i I 1) 52 ), S 52 2F 2 22 [0 B 11 38 R TR Ik, e D 2F
Ak (1 HE S B R Sy W] A, 0 R AR R B Y
AR O R KR CD R AT AE R O B R R

AT B, Bl R 41 5. CD (B Y & R 26 % 1k [l
A 4347 v A 2 T A s e R R AR R RO, CD i
R, FRIE O B R R 25 A5 RS R AR E O 4 R R
071 T A R R A OB A B R R
CCT X} st CD {H A7 — 2, CCT B, CD A 4
78 R, 33X AT RE S AR R A % Ol R A AE — RE R B AR
BEBREL ", COT B, B B 5

ARWFFEEE R BN, IR R H CD (AR K &
1) 2 R 2R e Pk Bl H 23 A 2 AL v HbA e X CD {H 5% i
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B RS N AR 23 5 e A A B R . BE AR AF 4R
/N LT HbATe 7K SF- 45 i B IR iR & 45 59 kB
55 b Bz o B Ih B 2 4, Bk A0 A W AL,
Hb, HbA Lo 5l AS A2 PR v S8 25 1 B0 T HR 1) 2t 37 A8
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