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Relationship between diabetic corneal neuropathy and diabetic retinopathy in patients with type 2 diabetic mellitus

SHEN Ni, ZHANG Yuan, GU Cao, XU Bing, SHEN Wei’
Department of Ophthalmology, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To study the relationship between diabetic corneal neuropathy and diabetic retinopathy (DR) in
patients with type 2 diabetic mellitus (T2DM). Methods A total of 58 T2DM patients (58 eyes) complicated with or without
DR who were admitted to our hospital from Mar. 2017 to Aug. 2019 were selected for the study (case group), including 16
patients (16 eyes) with no diabetic retinopathy (NDR), 21 patients (21 eyes) with non-proliferative diabetic retinopathy (NPDR),
and 21 patients (21 eyes) with proliferative diabetic retinopathy (PDR). Fifteen healthy people (15 eyes) without diabetes
mellitus with similar ages were selected as controls (healthy group). Both the case group and the healthy group were examined
by corneal confocal microscopy, and the images were analyzed quantitatively to compare corneal nerve fiber length (CNFL),
corneal nerve fiber density (CNFD), and corneal nerve branch density (CNBD). Results CNFL, CNFD and CNBD of NDR,
NPDR and PDR patients in case group were significantly lower than those in healthy group (all #<<0.01). In case group,
with the progression of DR, CNFL and CNFD gradually decreased (P<<0.01, P<<0.05). There was no significant difference
in CNBD between NDR patients and NPDR patients (£>0.05). CNBD in PDR patients was significantly lower than that
in NDR and NPDR patients (£<<0.01, P<<0.05). Conclusion Under corneal confocal microscope, the corneal nerve fiber
damage in patients with T2DM appears earlier than DR, and it is related to the degree of DR, which can provide guidance for
the diagnosis and treatment of DR.

[Key words] corneal confocal microscopy; corneal neuropathy; retinopathy; type 2 diabetic mellitus
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AR, 18 % L VLB AR IR R N 10.4%,
Hovp BL2 BB BR 6 (type 2 diabetes mellitus,
T2DM ) hF; FEEKREA D ZBAE . ARA
WA T b B AR R LB, bR IR
TR AT BE St — TR L BRI RS R 2R
FEE A BV ACE, S HE RS IR e L
iR A B IUREFE 455 o SR B 30 9 42 i LA A1
FEE L AR R R X R 708 F i UL, JH R R AR 1Y
4% ( diabetic retinopathy, DR) f/™ &, & EH
M E RN . IREIOE R SR (fundus
fluorescein angiography, FFA ) Wi i %¢ 6 £ 5w
IEAS MAREEHIKT DR 43401, 4 DR 2R, 2
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RAALEFE S AT . SRR A 2
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BEHAEBRRE M2 . HRWIIRE TR, fAd
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JH CCM R4 44431 DR H 511 £ JE A 22 21 4 15
1%, FFIH Imaged # 4 Neuron] i H 2B
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1.1 st % EEC20174E3 H & 2019458 A
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(15 MR ) VR R XTI (fREREXTHRAE ) o g Ao XF
ZITH AT A . RO A RIS . MRS REAH
CCM Ki#r, WifsIZH47T FFA Kt .
WM ANRE: CUIHIZW R T2DM 4

HEBRbRAE: (1) AIRBHFARESMISL;  (2) A
SR (3) AR ENECE ;s  (4) A

AR R IR s (5) ZEBUATHE A s f g1 20
SR (6) RN ; (7) REENSAR
RILBARAH . AR SIS TSR E
B, ARG EERE R (B ERKY) Kifg
PR BB BRZS 1 St
1.2 &k (1) HpUTRE.: ziEiEH
ARBH LB T AT IR AT A 2
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1.3 B HR AR Y KR Image] #1185y
FraxAFFT 97, I FH Neurond i 712 H shiB B R &
Xf BRI AT E e WLER, JF TR M IR A 22 2 4k 2
WL AEE (1) B 24 4E K (comeal
nerve fiber length, CNFL ) : %V J7 2K EE
SRR (2) AFEMALTYE 1% (corneal
nerve fiber density, CNFD) . £:F 2 K K%
ALY T8 (3) MR RLTYE 0y SO
( corneal nerve branch density, CNBD ) : (RN P>/ N
UG 222 311 43 S8
1.4 %itsas N SPSS 19.0 Ui r4ei2#
3HT, BIES AR TR X £ R, Emd
AT ORI B R U o gL, a4y
DB ) B AL FUECR AR o K
B AR 5 5 25551, SRIHSA 2 7 22 3 Wik A7
FeH . A5 IR 2 4T 428 CNFD, CNBD &
T 2551, SRR R J7 22 00 B idE A7 28 18] b 458
CNFL &£ J5 22 A 55 1%, >R H 9E 2 % Mann-Whitney
KA T2 LA LA . SR 2 AE SRS AR |

¥ Y ‘
1 {@EXERZERN T2DM DR 2E 1 fAEMZTEER G

DR " H F£ R i AH SR H Spearman AHIC AT K
BKHE (o) 4 0.05,

2 # R

21 BFRMZ e —MFA 16 BIINDR EH
B, Lo, VAR R (62.06£7.76)
4 ; 21 FINPDR 8 & 1 55 14 9], 2 74, ¥y
PSR (61.05+£7.63) % 21 I PDR & & 1 5
124, 29, “FH4FER K (57.8616.07) %
15 Wl HERT R E v 10 1. 4 5 4, “FI94ER N
(59.67+8.02) %, 4 WA (F=1.171, P=
0.327) KAER] (=2.441, P=0486) 2% % T
GiitrE .

22 AR REAY 4 Y4 A B CONFL )b & i

X 21 2 T2DM DR F& 3 11 Ff1 5 pih 22 27 4k (5145 D
Bl 1, S{adRex A b4, J%f5lZH - NDR. NPDR
FIPDR £ CNFL #JFEIL (P 34<<0.01 ); Jitaidir,
Fifi DR i fEPERE, CNFL AR (P14<0.01) .
W1,

L e

Fig1 Images of the corneal nerve fiber in healthy controls and T2DM DR patients

With the severity increase of DR, the length and density of the corneal nerve fiber decreased. A: Healthy group; B: NDR; C: NPDR;
D: PDR. T2DM: Type 2 diabetes mellitus; DR: Diabetic retinopathy; NDR: No diabetic retinopathy; NPDR: Non-proliferative

diabetic retinopathy; PDR: Proliferative diabetic retinopathy

*1 (EEXEEAR T2DM DR £2E fEMZR T HS L

Tab1 Comparison of corneal nerve fiber parameters in healthy controls and T2DM DR patients

Group n CNFL (mmemm ), M (Q,, Op) CNFD (mm ), x+s CNBD (mm %), x+s
Healthy 15 19.52 (18.74, 21.64) 61.66+13.33 49.16+10.26
NDR 16 16.58 (15.94, 17.26)" 44 44.92+11.687 444 31.64+16.537°"
NPDR 21 14.37 (13.36, 14.81)""" 36.30+7.29744 27.08+12.39"%
PDR 21 10.67 (9.47, 12.45)" 29.164+11.23" 17.554+9.18"

T2DM: Type 2 diabetes mellitus; DR: Diabetic retinopathy; NDR: No diabetic retinopathy; NPDR: Non-proliferative diabetic
retinopathy; PDR: Proliferative diabetic retinopathy; CNFL: Corneal nerve fiber length; CNFD: Corneal nerve fiber density; CNBD:
Corneal nerve branch density; M (Q,, Q,): Median (lower quartile, upper quartile). “P<<0.01 vs healthy group; “P<<0.05, “*P<0.01
vs PDR group; **P<C0.01 vs NPDR group
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23 XA fAMEAYZ U AL CNFD i Ll
X R 2H He AR, 140+ NDR, NPDR Al PDR %
CNFD ¥JF&M% (P19<<0.01) ; JiflZH T, Ff DR
THiEfE, CNFD B FIL (P34<<0.01) . W3k 1.
2.4 BLRfREAR AT 4 A4 CNBD ek HfidthE
X R 2H He AR, 140+ NDR, NPDR Al PDR & %
CNBD ¥ (P#<0.01) ; 5 NDR ¥ 4,
PDR % CNBD [#fk (P<<0.01 ) ; 5 NPDR &
%, PDR 3 CNBD [%fik (P<<0.05) ; NDR &
# 5 NPDR f£ % CNBD & L4 it & L (P>
0.05) . WFEI1,

25 ABANZGLEAKE FF DR ® EREY
0% 2 H  Spearman A & 43 HT 45 R BN, R
245 S 80 CNFL, CNFD, CNBD 54E #3470 5%
(P#>0.05) , i 5 DR ™ 5 2 B ¥ & 1 A %
(P#<0.01) . W2,

R2 AEMRFHSYEFRE DR mEREN
BX T
Tab 2 Correlation between corneal nerve parameters

with age and DR severity

n=173
Age Severity of DR
Parameter
r P value r P value
CNFL 0.030 0.798 —0.933 <0.01
CNFD —0.075 0.527 —0.711 <<0.01
CNBD 0.203 0.084 —0.677 <<0.01

DR: Diabetic retinopathy; CNFL: Corneal nerve fiber
length; CNFD: Corneal nerve fiber density; CNBD: Corneal

nerve branch density
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